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Nitrofurantoin-induced life-threatening seizures

M. Stuheca, V. Svabb. aClinical Pharmacy, Psychiatric Hospital Ormoz,
Ormoz, Slovenia; bPsychiatry, Faculty of Medicine Ljubljana,
Ljubljana, Slovenia

Background: Nitrofurantoin (NF) is a widely used antibiotic, used for
treatment of cystitis caused by Escherichia coli (EC). With MEDLINE
search we found no reports on seizures in patients treated with NF.
Objective: Drug-induced life-threatening seizure and discussion to
avoid fatal outcome are reviewed.
Patients and methods: We report the case of an 87-year-old Slovenian
female who was admitted in 2012 to a psychiatric department because
of dementia. Her past history was unremarkable. She had no known
history of seizures. Baseline laboratory results collected on admission
were normal. Rivastigmine transdermal patch was introduced. After
10 days in hospital, patientwas treatedwith NF 200mg daily because of
lower urinary infection with EC.
Results: After 3 days of treatment with NF seizures (grand mal) and
convulsions were observed first time, consequently midazolam was
introduced. Next morning patient was transferred to the Department of
Internal Medicine. During transportation, seizures with convulsions
occurred and patient received midazolam and oxygen immediately. NF
waswithdrawn from therapy and switching to amoxicillin and clavulanic
acid 2 g daily was introduced. After seizures, laboratory tests results of
serumelectrolyteswere as follows: hyponatremia (Na 110 mmol/L)with
low plasma osmolarity and elevation of urinary sodium and urinary
osmolarity. A normal baseline laboratory results were determined and
polyuriawas noted. Patient left hospital 2 weeks laterwith no symptoms
of EC urinary infection and psychical status normalized.
Conclusion: NF-induced acute hyponatremia leading to seizures is
seen rarely. Early psychiatric evaluation and another antimicrobial
agent should be used in elderly psychiatric patients with lower
urinary tract infections.

doi:10.1016/j.jns.2013.07.017
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Improvement of quality of life in resistant epilepsy by combined
therapy with repetitive transcranial magnetic stimulation

V. Kistsena, V. Evstigneeva, B. Dubovikb, V. Ulashchikc. aBelarusian
Medical Academy of Postgraduate Education, Minsk, Belarus; bBelarusian
State Medical University, Minsk, Belarus; cInstitute of Physiology,
Minsk, Belarus

Background: Some new technologies are develop today to reduce
seizures and to improve quality of life in resistant epilepsy: DBS, VNS,
tDCS, rTMS.
Objective: The aim of our study is the improvement of a quality of life
in epilepsy patients by including low-frequency repetitive transcra-
nial magnetic stimulation into combined therapy.
Methods: Thirty six patients with epilepsy (mean age = 28.1 ±
2.9 years) who take low doses of anticonvulsants (AED) were studied
(EEG, neuropsychological tests, QOLIE-31, SSQ). Patients needed to
decrease AED doses in consequence of expressed side effects. RTMS
(1 Hz, 20% of big ring coil (Neurosoft) MMI intensity) was performed
during ten consecutive days over the temporal lobe projection with
focusing on hippocamp.
Results: Mean seizure frequency per week after 10 rTMS signifi-
cantly decreased in the following 4-weeks after rTMS period
compared with the pre-treatment period (2.3 vs. 0.17 per week;
P = 0.016) which corresponds to 82.9% reduction. Anticonvulsive
rTMS effect and seizure severity lowering persisted during 3 months
(p b 0.05).
Depression was diagnosed in 42% of patients before complex
therapy. Direct after rTMS course antidepressive and antianxious
effect was obtained at 46% of depressive subjects and objectified by
Beck and Spielberger–Hanin scales (р b 0.004). The common QOLIE-
31 point significantly increased one and three months after rTMS
(p b 0.05).
Conclusions: Our results indicate that including of 1 Hz low intensity
rTMS into complex epilepsy therapy with low doses of anticonvul-
sants has a determining function and leads to a significant anti-
epileptic effect, improves the psychological condition and quality of
life of these patients.

doi:10.1016/j.jns.2013.07.018
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Vagus nerve stimulation in 5 patients with drug-resistant epilepsy
in western China

Y. Shena, Y. Denga, W. Linb, G. Zhaoa, J. Wanga, F. Xiaa, Z. Zhanga,
M. Shia, G. Fenga, X. Rena, B. Dinga, Y. Zhaoa, Y. Chena, H. Jiaa.
aDepartment of Neurology, Xijing Hospital, Fourth Military Medical
University, China; bDepartment of Neurosurgery, Xijing Hospital,
Fourth Military Medical University, Xi'an, China

Purpose: This study was designed to assess the efficacy and safety of
vagus nerve stimulation in adults with drug-resistant epilepsy.
Methods: In this retrospective review, a database was prospectively
created with 5 patients from western China, who underwent vagus
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nerve stimulator implantation for drug-resistant epilepsy between
July 2011 and March 2012; all of the patients were males aged 19
to 31 at the time of implantation. All patients in the primary
implantation group had adequate follow-up (N3 months from
implantation) and no patient had early device removal because of
infection.
Results: Duration of vagus nerve stimulation treatment varied
from 7 to 15 months. Seizure freedom was achieved in 3 patients,
80% seizure reduction in 1 patient, and no improvement in 1
patient. No permanent injury to the vagus nerve occurred to any
patient.
Conclusion: Vagus nerve stimulation is a safe and effective palliative
treatment for focal and generalized drug-resistant epilepsy in adults
in western China. When this treatment was used in conjunction with
a multidisciplinary and multimodality treatment regimen including
aggressive antiepileptic drug regimens, 3 in 5 patients with drug-
resistant epilepsy experienced seizure free. Long-term prospective
randomized trials are needed for patients with drug-resistant
epilepsy to potentially expand the number of patients who may
benefit from this palliative treatment.

doi:10.1016/j.jns.2013.07.019

Abstract—WCN 2013
No: 31
Topic: 1—Epilepsy
Seizure freedom of Epilepsia Partialis Continua (EPC) with vagus
nerve stimulation (VNS) therapy: A case report

Y. Shena, Y. Denga, W. Linb, G. Zhaoa, J. Wanga, F. Xiaa, Z. Zhanga,
G. Fenga, M. Shia, L. Liua, X. Rena, B. Dinga, Y. Zhaoa, Y. Chena, H. Jiaa.
aDepartment of Neurology, Xijing Hospital, Fourth Military Medical
University, China; bDepartment of Neurosurgery, Xijing Hospital, Fourth
Military Medical University, Xi'an, China

Vagus nerve stimulation (VNS) is generally considered as a palliative
treatment for patients with drug-resistant partial onset epilepsy.
We report a case that a patient with drug-resistant generalized
onset epilepsy, Epilepsia Partialis Continua (EPC) became seizure
free for 13 months with VNS combined with antiepileptic medica-
tion regimens. A 21-year-old, right-handed man started having
seizures at the age of 18. He reported countless limbs shaking
for about 10 s, and occasional generalized tonic–clonic seizures
at a frequency of 5–7 times per year. He was initially treated
with valproic acid (VPA) and carbamazepine (CBZ) with minimal
benefits. Then he was treated with lamotrigine (LTG) 200 mg daily,
Levetiracetam (LEV) 1250 mg daily and topiramate (TPM) 200 mg
daily with minimal benefits for the last several months. His long-
term video-EEG monitoring revealed small spike wave discharges.
Sometimes he couldn't say a word or have dinner for the twitch of
the mouth. A vagus nerve stimulator was subsequently implanted
in Sept 2011. Initial stimulation parameters were: current output
0.25 mA, frequency 30 Hz, pulse width 250 ms, 30 s signal on time,
and 5 min signal off time. The patient had two wild twitches of the
mouth per week. Then his stimulation current output was changed
to 0.50 mA, and his seizure became countless as pre-operation.
Fortunately, he became seizure free after his stimulation current
reverted to 0.25 mA. After one month of seizure freedom, the
patient withdrew his LEV and TPM. He has remained seizure free
for almost 9 months, during which time he has been gainfully
employed.

doi:10.1016/j.jns.2013.07.020
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Temporal lobe epilepsy patients associated withmild focal cortical
dysplasia. Quantitative assessment by cortical surface analysis

O. Trápaga Quincosesa, L. Morales Chacóna, R. Rodríguezb, A. Sánchezc,
M. Zaldivarc. aInternational Center for Neurological Restoration (CIREN),
Havana, Cuba; bNeuroimage, Havana, Cuba; cClinical Neurophysiology,
International Center for Neurological Restoration (CIREN), Havana, Cuba

Objective: To evaluate temporal lobe cortical surface through quanti-
tative magnetic resonance imaging (MRI) and it's relation to postsur-
gical evolution in patients with temporal lobe epilepsy associated with
mild focal cortical dysplasia with MRI negative.
Methods and subjects: Measurements of cortical surface area (SA),
cortical thickness (CT), folding index (FI) and volume were generated
with FreeSurfer in 10 patients and 20 subject controls. High resolution
pre-surgical T1-weighted volume scans 160 contiguous slices were
obtained for each subject.
Results: The patient group displayed significantly reduced volume in
entorhinal cortex, parahippocampus, superior and inferior temporal
gyrus; SA was also greater in ipsilateral neocortical epileptogenic
zone when compared to the control group. An increase of the CT was
also shown in enthorinal cortex and parahippocampus. In addition,
the ipsilateral neocortex showed an increase folding index (p b 0.0001
Test Mann–Whitney). Class 1 Engel's patient had greater volume of
mesial structures and smaller volume in neocortex. CT was lower in
enthorrinal cortex and parahippocampus, whereas the SA has a
tendency tended to be higher in best evolution patients (p b 0.0008
Test Mann–Whitney).
Conclusions: Patient's with TLE associated with mild FCD showed
significant volume reductions and CT increase in enthorrinal cortex
and parahippocampus. There was also an increase of the SA and a
significant volume decrease in ipsilateral temporal lobe epileptogenic
zone. Patients who had better clinical evolution showed bigger
volume in the mesial structures associated with smaller neocortical
volume and SA increase (superior and inferior temporal lobes).

doi:10.1016/j.jns.2013.07.021
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Disrupted migration of GABAergic interneurons lead to the
epileptogenesis: Interneuron pathology associated with
Arx mutation

M. Itoh. Mental Retardation and Birth Defect Research, National Center
of Neurology and Psychiatry, Kodaira, Japan

Aim: X-linked lissencephaly with abnormal genitalia (XLAG), showing
severe neonatal seizure and developmental delay, is a rare disorder
caused by mutations in the aristaless-related homeobox (ARX) gene,
located in Xp22.13. Arx-null mice for human XLAG model showed
loss of tangential migration of GABAergic interneurons. However,
GABAergic interneuron distribution of XLAG brain has never been
reported. In the present study, we investigated subpopulation of
GABAergic interneurons in the brain of an infant with XLAG, who had
a nonsense mutation of the ARX gene, compared with those of age-
matched normal control and Miller–Dieker syndrome.
Methods: We performed immunocytochemistry for interneuron and
migration markers.
Results: Glutamic acid decarboxylase (GAD)- and calretinin (CR)-
containing cells were significantly very few in the neocortex and,
interestingly, located in thewhitematter andneocortical subventricular
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zone, while neuropeptide tyrosine and cholecystokinin positive cells
were normal. From previous rodent studies, the imbalance of GABAergic
interneurons may be derived from the caudal ganglionic eminence
tangential migration. Also, in the neocortical subventricular region,
the GAD- and CR-containing cells had Mash-1 protein, like a radial
migration marker, and nestin protein.
Conclusion: ARX protein controls not only tangential migration of
GABAergic interneurons from the ganglionic eminence, but also may
serve to induce radialmigration from theneocortical subventricular zone.

doi:10.1016/j.jns.2013.07.022
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Neurometabolic effect of repetitive transcranial magnetic
stimulation in epileptic brain: A sham-controlled proton
magnetic resonance spectroscopy study

V. Kistsena, V. Evstigneevb, I. Bulaevc, R. Sakovichd, B. Dubovike. aNeurology
and Neurosurgery, Minsk, Belarus; bBelarusian Medical Academy of
Postgraduate Education, Minsk, Belarus; cInstitute of Traumatology, Minsk,
Belarus; dRadiology, BelarusianMedical Academy of Postgraduate Education,
Minsk, Belarus; eBelarusian State Medical University, Minsk, Belarus

Background: Repetitive transcranial magnetic stimulation (rTMS)
is a perspective method to reduce seizures at resistant epilepsy.
Mechanisms of rTMS action are active researched.
Objective: The study was designed to evaluate the neurometabolic
effect of single and ten sessions of low-frequency repetitive transcra-
nial magnetic stimulation over temporal lobe.
Patients and methods: Sixteen epilepsy patients (mean age = 28.1 ±
2.9 years) were enrolled in a prospective single-blind, randomized
study [sham (n= 7) vs. real (n= 9)]. rTMS (1 Hz, 20% MMI intensity
of ring coil) was performed during 10 min over the temporal lobe
projection with focusing on hippocamp. Hippocampal brain regions
bilaterally were investigated by single-voxel proton magnetic reso-
nance spectroscopy (1H MRS) before and after rTMS.
Results: Our results showed a significant reduction of seizure frequently
after real 10 rTMS sessions that lasted for at least 3 months following
treatment in 66.8% patients (p b 0.05). These clinical changes were
correlated with increases in N-acetylaspartate (NAA)/Cholin (Cho) +
Creatin (CR) ratio in the ipsilateral hippocamp region after single and ten
rTMS sessions (p b 0.05). We found a trend for a positive correlation
between increases NAA levels at both hippocampus and remission of
epilepsy more than 3 months (r = 0.67, p = 0.05). For the sham group,
there were no significant increases in NAA levels after rTMS (p N 0.1).
Conclusion: New technology of low-frequency rTMS delivered into
temporal lobe leads to significant antiepileptic effect at patients
with resistant epilepsy. That effect correlated with neurometabolic
effect in deep brain regions and can predict course of epilepsy after
complex therapy with low-intensity rTMS.

doi:10.1016/j.jns.2013.07.023
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Investigation of patients with temporal lobe epilepsy by means
of quantitative electroencephalography and magnetic
resonance spectroscopy

M. Çama, E. Degirmencib, Y. Kiroğluc, A. Oğuzhanoğlub. aNeurology,
Denizli Goverment Hospital, Denizli, Turkey; bNeurology, Denizli, Turkey;
cRadiology, Pamukkale University, Denizli, Turkey

Objectives: Quantitative electroencephalogram (qEEG) plays a signif-
icant role in investigating the brain activity. To improve the spatial
resolution, qEEG analysis has also been combinedwithmedical imaging
technology like magnetic resonance imaging. One of these medical
imaging techniques ismagnetic resonance spectroscopy (MRS)which is
an MRI technique used to measure regional variations in neurochem-
istry and display concentrations of various brain metabolites in preset
regions of interest in the brain. In this study we aimed to evaluate the
correlation of qEEG abnormalities and MRS findings in patients with
temporal lobe epilepsy (TLE).
Methods: Forty-four patients (29 women and 15 men) aged between
13 and 70 years were included to this study and the power spectrum
analyses of each multi-channel EEG were performed to all patients
with the concomitant MRS measures of Cho, total Cr, Naa concentra-
tions, and ratios of Cho/Cr, Naa/Cr and Naa/Cho.
Results: Mean qEEG band powers of anterior alpha, anterior beta,
central alpha, central beta, posterior alpha, and posterior beta on the
right temporal area were significantly bigger in the patients whose
Naa/Cho + Cr ratio was lower than 0.71 than the patients whose Naa/
Cho + Cr ratio was equal and bigger than 0.71. In addition correlation
analyses between Naa/Cho + Cr, Naa/Cho + Cr and Naa/Cho ratios
and qEEG band power values showed low–medium correlations.
Conclusions: Our study's results suggest that there is not a strong but
low–medium correlation between qEEG and MRS findings of patients
with TLE that would be explained by concomitant but different patho-
genetical factors causing both MRS pathologies and qEEG abnormalities.

doi:10.1016/j.jns.2013.07.024
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The effect of antiepileptic drugs on IQ in children with epilepsy

I. Khusainova, T. Khusainov. Department of Pediatric Neurology,
Tashkent Pediatric Medical Institute, Tashkent, Uzbekistan

Objective: Measures in this study focused primarily on IQ scores in
children suffering from epilepsy with special emphasis on different
antiepileptic medications.
Material and methods: Our study cohort included 56 patients (30
girls and 26 boys) with a mean age of epilepsy onset 8.9 ± 2.64 years,
ranged from 5 to 15 years. The cognitive functions were analyzed
every six months from January 2011 through February 2013 by using
the batteries of neurocognitive tests.
Results: The duration of epilepsy was ranged from one to nine years,
with the mean age of 4.18 ± 1.79 years. In the carbamazepine group
the IQ scores decreased from 85.9 ± 9.48 to 79.45 ± 6.99 at last
follow-up period (t = 3.129, p = 0.006). Patients who take valproic
acid have demonstrated lower intelligence scores 75.25 ± 5.06
compared with baseline 80.95 ± 6.8 (p = 0.001, t = 3.77, 95% CI). In
the topiramate group the IQ sсores have also declined to 69.95 ± 9.01
compared with baseline 80.40 ± 6.36 (t = 8.09, p = 0.003, 95% CI).
Patients on levetiracetam have shown improvement in intelligence
scores that can be associated with significantly decreased seizure
frequency in this group. Cognitive outcomes were defined as either
measure was worse in patients with higher seizure frequency (more
than one seizure per month), t = 2.16, p = 0.038.
Conclusion: Antiepileptic drugs as well as seizure frequency can
impact on cognition in childrenwith epilepsy. However, this association
was dose dependent. An improved diagnostic and treatment methods
of the consequences of epilepsy in childhood can increase the proba-
bility of a favorable prognosis.

doi:10.1016/j.jns.2013.07.025
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Outcomes of using prednisolone and ACTH in infants with
West syndrome

I. Khusainova, T. Khusainov, G. Sadikova. Department of Pediatric
Neurology, Tashkent Pediatric Medical Institute, Tashkent, Uzbekistan

Objective: Hormonal treatment of infants suffering from West
syndrome is widely used. The aim of the current study was to
compare the efficacy and cost of oral prednisolone and synthetic
ACTH (Synacthen Depot) therapy in the treatment of infants with
West syndrome from Uzbekistan.
Material and methods: In this retrospective cohort study thirty-four
infants were includedwith new-onsetWest syndromewho have been
treated in the Republic Children's Hospital since September 2010.
Inclusion criteria were presence of clinical spasms, hypsarrhythmic
patterns on EEG, neuropsychic impairment and at least six months of
follow-up period. Based on the 2004 United Kingdom Infantile Spasms
Study (UKISS) we used high-dose of oral prednisolone (4 mg/kg).
A single intramuscular injection of ACTH at doses of 40–60 IU/day
has been used according to our protocol.
Results: Twenty two males and twelve females were participated in
this study. Mean age of seizure onset was 5.7 ± 2.4 months. Twenty-
one infants (61.7%) were identified as symptomatic whereas thirteen
(38.3%) were cryptogenic. Fourteen (41.2%) infants received ACTH
injection whereas twenty (58.8%) infants received oral prednisolone.
Initial response to first line therapy was similar (71.4% for ACTH and
65% for prednisolone, p = 0.24). Adverse events were reported in
fifteen (75%) infants who have received prednisolone compare with
eleven (78.6%) infants who were on ACTH.
Conclusion: Prednisolone and ACTH showed no significant differ-
ence in the initial treatment of West syndrome. We are prescribing
oral prednisolone as a less expensive alternative of ACTH therapy of
West syndrome.

doi:10.1016/j.jns.2013.07.026
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EEG phase relationship among electrodes for child absence epilepsy

Z. Meiyuna, J. Nanb, Z. Benshuc, C. Yingc, W. Fenglouc. aDepartment of
Neurology, Tianjin Union Medical Centre, Tianjin, China; bMechanics
Department, Tianjin University, Tianjin, China; cNeurology Department,
General Hospital of Tianjin Medical University, Tianjin, China

Background: EEG phase relationship among electrodes in seizures of
child absence epilepsy (CAE) is not conformed.
Objectives: To investigate EEG phase relationship among electrodes
in seizures of CAE and compare it with that of normal controls.
Patients and methods: The transient EEG signals of 10 clinical
seizures with 20 sub-clinical epilepsy-form discharge in 15 cases of
children absence epilepsy and 12 normal controls are recorded at
awake and eye-closed state. Wavelet transform is employed to
unfold the digital EEG signals into multi-scale components. The
phase-lock average waveforms (PLAW) of different electrodes are
obtained by phase-lock conditional sampling and phase-lock average
techniques. The phase differences among electrodes are determined
by correlation functions for PLAW. The phase relationships among
electrodes of PLAW in CAE are compared with that of the 12 normal
children at the same age.
Results: There exists phase-difference in PLAW among electrodes
of normal controls. A phase-difference of PLAW between forehead

lead and occipital lead is about π/2 for normal controls. There
are two types of phase-difference for CAE. One type is the PLAW
of all electrodes are synchronized while another type is that the
phase-difference between forehead lead and occipital lead is
about π.
Conclusions: Phase-lock conditional sampling and phase-lock aver-
age techniques are employed to obtain the phase-difference of the
PLAW among electrodes. The study result shows that the phase-
difference among electrodes for CAE is different from that of normal
controls and there are two types of phase-difference for CAE, whose
mechanism remains to be fatherly explored.

doi:10.1016/j.jns.2013.07.027
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Cross-reactivity of anti-epileptic drugs and its association with
the HLA-B*1502 allele in Han Chinese patients

W.Wang, F.Y. Hu, X.T.Wu, D.M. An, B. Yan, D. Zhou.West China Hospital,
Sichuan University, Chengdu, China

Background: Recently, a few patient cases that were positive for the
HLA-B*1502 allele have been reported to exhibit cross-reactivity to
AEDs, suggesting that the HLA-B*1502 allele may contribute to the
genetic susceptibility to the cross-reactivity of cutaneous adverse
reactions (cADRs) to AEDs. However, there is limited convincing
evidence, and this hypothesis is still controversial owing to the small
sample sizes used in previous studies. Thus, it is necessary to further
explore the potential association between the cross-reactivity of
AEDs and the HLA-B*1502 allele.
Objective: The aim of this studywas to investigate the cross-reactivity
between different types of AEDs in Chinese patients and to detect its
association with the HLA-B*1502 allele.
Patients and methods: A total of 107 subjects, including 37 patients
and 70 healthy volunteers, were tested for the HLA-B*1502 allele. All
of the patients had a history of cADRs induced by one AED.
Results: Twelve out of 37 patients had experienced cross-reactivity,
of which only two patients carried the HLA-B*1502 allele. The allele
frequencies of HLA-B*1502 in the cross-reactivity group (2/12 = 16.7%),
tolerant group (5/25= 20.0%) and healthy control group (5/70= 7.1%)
were not significantly different (P N 0.05).
Conclusion: Physicians should avoid prescribing aromatic AEDs as an
alternative drug in patients who experienced aromatic AED-induced
cADRs. Although the HLA-B*1502 allele is not a universal risk predictor
for the cross-reactivity of cADRs to AEDs, but it may be a specificmarker
for cross-allergic reactions between CBZ and OXC as well as between
CBZ and PHT.

doi:10.1016/j.jns.2013.07.028

Abstract—WCN 2013
No: 193
Topic: 1—Epilepsy
Predetermining risk factors for development of epilepsy in children
with encephalitis

N. Sharipova, A. Khalilova. Neurology, Child Neurology & Medicine
Genetics, Tashkent Pediatric Medical Institute, Tashkent, Uzbekistan

In some cases, seizures, occurring in acute encephalitis, disappear
completely, but at the majority of patients is developing symptomatic
epilepsy.
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Purpose: Identify risk factors for the formation of the epileptic focus
in encephalitis.
Materials and methods: The study involved 30 patients with
symptomatic epilepsy at the age of 6 months till 5 years old who
had encephalitis of various etiologies. Anamnesis of patients, the
data of clinical research, electroencephalography, and MRI have been
analyzed.
Results: The analysis of anamnesis of patients was identified cerebral
ischemia in perinatal period in 18 (60%) cases. Inflammatory disease
of the brain in patients has developed as a result of the intestinal
infection in 11 (36.7%), of respiratory viral infection in 15 (50%),
of vaccination in 4 (13.3%) cases . Seizures were generalized tonic–
clonic character in 12 (40%), tonic in 11 (36.7%) cases and in 7 (23.3%)
cases were generalized tonic–clonic seizures with focal component.
Serological examination of blood showed increasing of antibody titer
IgG fraction to herpes simplex virus in 18 cases and in 12 cases to
cytomegalovirus.
On MRI in 7 (23.3%) cases were identified structural changes in the
brain: gipogeneziya callosum in 4 (13.3%), shizentsefaliya in 2 (6.6%)
and porentsefaliya in 1 (3.3%) case.
Conclusion: The formation of epileptic focus determines many
factors, including intra-uteri infection, chronic hypoxia, hereditary
factors, structural changes of the brain, and inflammatory diseases
of the brain in most cases, are the impetus for the manifestation of
epileptic seizures.

doi:10.1016/j.jns.2013.07.029
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Review article: Epilepsy in Ethiopia

D. Worku. Neurology, Addis Ababa University, Addis Ababa, Ethiopia

Background: Chronic non-communicable diseases, such as epilepsy,
are increasingly recognized as important health care problems in
developing countries. The most prevalent neurological disorder iden-
tified was epilepsy.
Methods: A review of journals was done on papers: movement
disorders in Ethiopia available until the end of June, 2011 at the main
Library of Addis Ababa University, School of Medicine, Department of
Neurology.
Results: It was estimated 360 to 400 thousand epileptic Ethiopians
are living with poor medication. The prevalence of epilepsy was
5.2/1000 inhabitants at risk, 5.8 for males, and 4.6 for females. The
highest age-specific prevalence was found for ages 10–19 years. The
annual incidence of epilepsy was 64 in 100,000 inhabitants at risk,
72 for males, and 57 for females. Generalized tonic–clonic seizures
were the most common seizure type and occurred in 69–81%. On
clinical grounds, partial seizures occurred in18–20% and in one-third
of these secondary generalizations followed, unclassifiable seizures
occurred in 11%.
Traditional treatment with local herbs, holy water and amulets
was the most common. Only 1.6% had been treated with recog-
nized antiepileptic drugs in rural part of the country and as few
as 13% were treated with antiepileptic drugs in cities like Addis
Ababa.
Conclusions: Despite health education on epilepsy given to the
community, a minority of subjects were treated with AEDs, which
may reflect the inadequacies of the health services and transporta-
tion difficulties faced by the patients.

doi:10.1016/j.jns.2013.07.030
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Electro-clinical profile and identification of predictors of seizure
control in adults with complex partial seizures in Kano,
northwestern Nigeria

L.F. Owolabia, S. Saleb, S.D. Owolabib. aDepartment of Medicine, Aminu
Kano Teaching Hospital, Bayero University, Kano, Nigeria; bDepartment
of Psychiatry, Aminu Kano Teaching Hospital, Bayero University, Kano,
Nigeria

Background: Ability to predict seizure control with future treatment
can be very useful in the management of patients with CPS. However,
there is paucity of data on CPS in northwestern Nigeria. The aim of
the study was to profile the clinical and EEG characteristics of CPS as
well as evaluate independent determinant of a 2-year seizure control
of CPS.
Method: This was prospective systematic study of patients with CPS
in two tertiary hospitals in over a period of 4 1/2 years. The patients
were followed up for a minimum of a 2-year period to determine
their seizure control status.
Results: A total of 158 (105males and 53 females) were enrolled.
Thirty (19%) were lost to follow up. Their age ranged between 15 and
85 (median = 30.5) years. Sixty six (41.7%) patients had aura and 65
(60.8%) had automatism. The most common aura and automatism
were abnormal epigastric sensation and oro-alimentary respectively.
Twenty eight (18%) had associated behavioral manifestations. EEG
abnormality was recorded in 56 (53.9%). Sixty seven (42.4%) had tried
traditional treatment before having been seen by a physician. On AED,
117 (55.7%) had adequate seizure control. Duration of epilepsy was
identified as the only independent determinant of a 2-year seizure
control.
Conclusion: Complex partial seizure was one of the most common
seizure types in adult epilepsy occurring commonly between the
second and fourth decade of life. Abnormal epigastric sensation and
oro-alimentary automatism were the most common aura and duration
of epilepsy N 2 years was the only independent determinant of a 2-year
seizure control.

doi:10.1016/j.jns.2013.07.031
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An assessment of clinical practice toward pharmacological
treatment of epilepsy: A survey of adult neurologists
in R. Macedonia

I. Kuzmanovskia, E. Cvetkovskab, B. Boskoskib. aNeurology of
Development Period, Skopje, FYROM — The Former Yugoslav Republic of
Macedonia; bClinic of Neurology, Skopje, FYROM — The Former Yugoslav
Republic of Macedonia

Purpose: The aim of the study was to evaluate clinical practice
toward pharmacological treatment of epilepsy among adult neurol-
ogists in Macedonia.
Methods: A questionnaire was developed that addressed decisions
about when to start and to stop antiepileptic drug (AED) treatment,
as well as the choice of the first and alternative drugs about different
types of seizures.
Results: 24 neurologists answered the questionnaire. Half of them
would administer antiepileptic drug after first unprovoked seizure
considering EEG, MRI and other investigations, while the others will
wait for second seizure. For most of them discontinuation of the
treatment should be individualized, while the others would do that
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after 3–5 or more than 5 years of seizure-free period. Most commonly
used first-line drugs for partial seizures were carbamazepine and
lamotrigine, while the second choices vary among a number of new
generation and older AEDs. For generalized tonic–clonic seizures,
absences andmyoclonic jerks, valproate was by far themost commonly
used AED (surprisingly, carbamazepine was drug of choice for absences
for 16.5% of neurologists). Valproate is prescribed by almost all of
neurologists when patients have several types of seizures. Alternatives
for patients with mixed seizures were usually lamotrigine and
topiramate. Commonly prescribed doses of AEDs tend to be lower to
moderate and almost no one administers maximal tolerate doses.
Conclusion:A survey showed that prescription patterns in high percent
were in concordance with current evidence about the spectrum of
efficacy of individual AEDs in different types of seizures. Yet some of
results are a cause of concern.

doi:10.1016/j.jns.2013.07.032
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Socio-demographic profile and management of patients living with
epilepsy in Dakar, Senegal

M. Fall. Internal Medicine, Cheikh Anta Diop University, Dakar, Senegal;
Neurology, Cheikh Anta Diop University, Dakar, Senegal

Epilepsy remains a major public health problem especially in
developing countries where access to new therapies remains limited.
We conducted a cross-sectional study over a period of eight months
from November 2009 to June 2010 at Fann Hospital and Health
Center Pikine through research on adherence.
The objective was to describe the sociodemographic profile and
management of patients living with epilepsy.
The study involved patients living with epilepsy aged over 15 years,
diagnosed clinically with epilepsy and/or confirmed by an EEG and
put under antiepileptic drug for more than 3 months.
We recruited 411 patients aged 15–74 years with a mean age of
28.93 years.
The age range was 15–24 years with 44.6% majority.
The male sex predominated with 52.3% and the sex ratio was 1.09.
Singles outnumbered with 64.7%.
The level of education was the most representative secondary with
29.4% in patients without profession were 35.5%.
Most of the patients were from semi-urban areas with 47.7%.
Generalized seizures were more frequent with about 70%.
Most of the patients were taken care of either by their family or by
their own expense.

doi:10.1016/j.jns.2013.07.033
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Peculiarities of the epilepsy immunopathogenesis

R. Azizovaa, Y.N. Madjidovaa, R.B. Azizovaa, G.S. Rakhimbaevab.
aTashkent Medical Academy, Tashkent, Uzbekistan; bNervous Diseases,
Tashkent Medical Academy, Tashkent, Uzbekistan

Epilepsy remains to be one of the actual problems of the modern
neurology. In the 60s of the 20th century Semenov V.F. laid the
foundation of new direction in the study of epilepsy pathogenesis.
Particularly, he proposed a hypothesis about the role of autoimmune
mechanisms of epilepsy.

Purpose: To study immunological aspects of idiopathic and symp-
tomatic epilepsy with determination of the role of immunological
pathomechanisms of their development.
Material and methods: There 52 patients with symptomatic and
idiopathic epilepsy that were studied. Thirty eight patients (group 1)
were with symptomatic epilepsy and 14 patients (group II) had
idiopathic epilepsy. In this case we studied level of neurotropic
autoantibodies to NF-200, GFAP, S100, OBM, Voltage-dependent
Ca channels, glutamate receptors, GAMC-, dopamin, serotonin and
n-choline-receptors.
Results: Neuroimmune change in epilepsy is accompanied by increase
in autoantibodies to the receptors of choline, GAMC, dopamin,
serotonin and borderline deviations to the protein B2 glycoprotein.
However, more reliable in comparison with parameters of control
group contents of autoantibodies was noted to such neurospecific
proteins such as NF-200, S100 and to double-helical DNA.
Conclusion: The parameters of the protein S100 in both groups were
higher and reliably differ from control group. In the patients from
group II there was noted increase in autoantibodies to double-
stranded DNA that in this case may be considered as the marker of
the autoimmune process in the central nervous system.

doi:10.1016/j.jns.2013.07.034
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Anthropological and epidemiological study of epilepsy in the
region of Tangier (Morocco)

Y. Bahbitia, B. Benazzouza, F. Moutaouakilb, A. Ouichoua, A. El Hessnia,
A. Mesfiouia. aBiology, Laboratory of Genetics, Neuroendocrinology and
Biotechnology, Unit of Nervous and Endocrine Physiology, Faculty of
Sciences, University Ibn Tofail, Kenitra, Morocco; bNeurology, Al Kortobi
Hospital, Kenitra, Morocco

Objectives: Determine the knowledge, attitudes and beliefs of the
public towards epilepsy in Tangier region (northern Morocco).
Methodology: Performed in the Neurology Department at the Hospital
Al Kortobi Tangier, via a standardized questionnaire about epilepsy,
conducted on 180 participants (patients and family members).
Results: The study revealed that the disease is unknown in this
region because 66.1% of respondents have not “read” or “heard”,
about a disease called “epilepsy”, 60% did not know a person with
epilepsy, yet 90% of the respondents attended convulsions. Con-
cerning the public's attitude towards epilepsy, the least we can say is
that the rejection and marginalization watch with epilepsy: 70% do
not allow their children to play with people who may suffer from
convulsions. 80% of the participants do not allow their children to
marry sometimes with people making seizures. 50.6% of respondents
believed that epileptics cannot exercise any craft. Worse, 40% of
respondents believed that epilepsy is a form of mental retardation.
15.6% of the people interviewed believed that the main cause of
epilepsy is supernatural (jinn, witchcraft) and 20.6% think it's caused
by stress, 15.6% think it is related to the alcohol and drugs. As
for treatment, 68.9% of our sample suggested to ask doctor advice
to treat epilepsy, 46.7% using Fkih's help, 8.3% see a psychologist.
11.10% of people with epilepsy use the plant Ruta graveolens to treat
epilepsy.
Conclusions: Epilepsy remains a misunderstood disease and is still
subject to wrong interpretation. Awareness campaigns should be
conducted to clarify certain aspects of epilepsy.

doi:10.1016/j.jns.2013.07.035
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Epilepsy: Analysis of electroencephalograms and cerebralmaturation

Y. Bahbitia, F. Moutaouakilb, B. Benazzouza, A. Ouichoua, A. El Hessnia,
A. Mesfiouia. aBiology, Laboratory of Genetics, Neuroendocrinology and
Biotechnology, Unit of Nervous and Endocrine Physiology, Faculty of
Sciences, University Ibn Tofail, Kenitra, Morocco; bNeurology, Al Kortobi
Hospital, Tangier, Morocco

The objective of this study was to emphasize why and how the
change in brain electrical activity in children, adolescents, adults and
old men, and take, therefore, a relationship between the evolution of
the EEG and epilepsy related to cerebral maturation.
Methods: A clinical study based on analysis of 100 electroencepha-
lograms (EEGs) of epileptic and normal subjects of different ages was
carried out at the hospital Al-Kortobi of Tangier, Service of Neurology
(Morocco).
Results: Analysis of electroencephalograms showed, first, that during
childhood the EEG is characterized by the gradual transformation of
brainwaves (Delta–Theta–Beta–Alpha) in time reflecting the different
stages of brain maturation. On the other hand, there is a regional
component of brain maturation in a posterior–anterior gradient
chronological. Completion maturation is set between 12 and 14 years.
Conclusions: One thus understands why the newborn babies make
mainly motor seizures and why the occipital epilepsy begin preferen-
tially in the very first months from life, while the frontal epilepsy
appear only seldom before the 2 year age, and the temporal epilepsy
seldom before 8–10 years.

doi:10.1016/j.jns.2013.07.036
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Vascular seizures

D. Ndojaa, A. Kuqoa, A. Rrojib, S. Mijoc, E. Kikuc, J. Krujac, L. Budac. aUHC
Mother Theresa, Service of Neurology, Tirana, Albania; bNeuroradiology,
UHC Mother Theresa, Tirana, Albania; cNeurology, UHC Mother Theresa,
Tirana, Albania

Objective: 39 vascular seizure patients admitted on last 6 months
2012, aged from 20 to 88 years (mean 60. 71 years), 18 M; 21 F were
evaluated.
Previously hypertension prevailed in 32 patients isolated or associated
with: atrial fibrillation, smokers, diabetes mellitus, cerebral palsy,
thrombotic syndrome, post-traumatic vertebral dissection stroke,
mitral stenosis and clipped aneurisma. Etiology: hemorrhagic (49%),
ischemic (61%); post-ischemic 22, post-hemorrhagic 8, acute ischemic
3, acute repeated ischemic 4 and acute hematoma 3 patients. Seizures
determining epilepsy followed strokemeanly 15 months/mostly 1–6 m
after (74%), while immediate seizures occurred in (26%). Partial motor
mostly secondary generalized prevailed (59%), generalized without
evident laterality (18%), partial complex (18%), and partial sensory
seizures (5%). 16% had secondary generalized SE from partial motor
onset. Stroke lateralization; left (46%) to right sided (39%) while
bilateral (15%). Lobar localization; F (44%) isolated or spread to P/T
(9/8), T (41%) lying to P in 9 or T/T-insular in 7, while bilateral
localization in 6 (15%). EEG: Ictal; F, F-T discharge (5%), right F
dominated PLEDS (10%). Unrealized (5%) or interictal (80%) in which
anterior bilateral unilaterally predominated (41%), focal (23%), bilater-
ally anterior / posterior to diffuse (16%). AEDs: VPA 13, CBZ 8, TPM 2,
LEV 2, GBP 4, DHT 6, CNZ in 3 while two cases of repeated ischemic
hemispheric stroke died.

Conclusion: Hypertension was the main cause of stroke determining
seizures and women were more affected. Ischemic stroke slightly
prevailed, while lobar F and T localization were mostly affected.

doi:10.1016/j.jns.2013.07.037
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Seizure severity and health related quality of life of adult Nigerian
patients with epilepsy

P.B. Adebayoa, R.O. Akinyemib, S.A. Ogunc, A. Ogunniyid. aDepartment
of Medicine, Neurology Unit, Ladoke Akintola University of Technology,
Ogbomoso, Nigeria; bDepartment of Medicine, Division of Neurology,
Federal Medical Centre, Abeokuta, Nigeria; cDepartment of Medicine,
Neurology Unit, Olabisi Onabanjo University, Sagamu, Nigeria; dDepartment
of Medicine, Neurology Unit, University College Hospital, University of
Ibadan, Ibadan, Nigeria

Backgrounds: There is paucity of information about the association
of seizure severity and quality of life in PWE in sub-Saharan Africa.
We hypothesized that seizure severity will significantly influence QoL
of Nigerian PWE.
Objective: We evaluated the relationship of seizure severity to health
related quality of life of patients with epilepsy being followed up in an
outpatient neurology clinic in southwestern Nigeria.
Materials and methods: Eighty-eight consecutive patients with epilep-
sy who met the recruitment criteria completed the study questionnaire
in company of an eyewitness. The study questionnaire comprised of
the National Hospital Seizure Severity Scale (NHS3), the Quality of Life
Inventory in Epilepsy (QOLIE-31) and the Beck's Depression Inventory—
II (BDI-II).
Results: We found a minute association between seizure severity
and QOLIE-31 total score (r = − .262, p = .014). This association was
washed off in the context of depression. However, increased seizure
severity predicted a worse QOLIE-31 seizure worry (R2 = 0.311,
β=− .289; p = 0.003,). On a multivariate regression analysis, gener-
alization of seizures and the presence of falls were items on NHS3 that
predicted a worse QOLIE-31 seizure worry score and time to recover
predicted a worse QOLIE-31 total score.
Conclusions: Reducing seizure severity may be an alternate endpoint
in epilepsy care in Nigeria (particularly difficult to control seizures)
because of its practical clinical relevance in view of the fact that state
of the art epilepsy care is still farfetched.Mood stabilizing antiepileptic
medications may be useful in this respect.

doi:10.1016/j.jns.2013.07.038
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Symptomatic epilepsy as a result of stroke

S.T. Ristica, D.T. Risticb, I. Marinkovicc. aDepartment of Neurology,
Clinical Centre Nis, Serbia; bInstitute for Pulmonary Disease, Serbia;
cMedical Faculty, Nis, Serbia

Objectives: Cerebrovascular diseases are significant aetiological factors
of epilepsy. Seizures may appear in the acute phase of the insult,
or during the reconvalescence. Our goal was to analyse the frequency
and correlation between epileptic seizures and the type and size of
cerebrovascular lesion.
Methods: In this prospective study, we evaluated patients with
stroke who were hospitalised at the Department of Neurology in Nis,
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between January and December 2012. Witnessed epileptic seizures
occurred in 129 patients. Patients were evaluated and had the
same investigations with anamnestic, clinical, neurological, EEG and
neuroimaging (CT, MRI) variables which were compared.
Results: Of the 1386 patients with stroke who were admitted to
the hospital, 482 (34,78%) had haemorrhagic, and 904 (65,22%)
had ischemic stroke. Mean age was 52 ± 30 years. Of a total of 129
patients with witnessed epileptic seizures, 76 were male and 53
female.46 (35, 66%) patients with haemorrhagic and 83 (64, 34%)
patients with ischemic stroke developed seizures after 14 days of the
stroke. Partial motor seizures (PMS) were registered in 73 (59, 35%)
patients, partial seizures with secondary tonic–clonic generalisation
(GTC) in 39 (31, 70%) patients and primary GTC seizures in 17 (13,
82%) patients. Status epilepticus (SE) was registered in 9 patients. 69
(53, 49%) patients had EEG pathological changes (spike or sharp-
waves) and 36 (27, 90%) patients had focal or diffuse Theta–Delta
waves. Normal EEG patterns were registered in 24 (18.60) patients.
Conclusion: Patients with ischaemic stroke and cortical lesions are
at a higher risk of developing seizures. Partial motor seizures and
partial seizures with secondary tonic–clonic generalisation are a
dominant feature. Our results differ from the ones in literature, in
which patients with haemorrhagic stroke are more likely to develop
seizures. It may be the consequence of the fact that the mortality in
haemorrgahic stroke patients is higher.

doi:10.1016/j.jns.2013.07.039
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The spectrum of fixation-off sensitivity and scotosensitivity:
Typical and atypical forms

I.Y. Saadeldin. Pediatrics, American Center for Psychiatry and Neurology,
Abu Dhabi, United Arab Emirates

Background and objectives: To define the spectrum of the epileptic
syndromes and epilepsies that can be associated with fixation-off
sensitivity (FOS) and delineate the electro-clinical types of FOS.
Design and methods: Clinical and video EEG data of all our patients
with FOS over the last 7 years were reviewed using FOS technique
described by Koutroumanidis and Tsiptsios.
Results: From January 2005 to October 2012, 14 of about 1900 patients
had one ormore video-EEGswith FOS (0.7%). From the 14 patients with
full clinical and EEG data available, 10 had various epilepsies that
included: symptomatic or probably symptomatic focal (9), cryptogenic
generalized (3), and two had no seizures. Two patients (33%) were
photosensitive and onewas scotosensitive. FOS EEG abnormalitieswere
occipital in 8 patients, and generalized in two. Two showed atypical
forms. One boy of normal intelligence showed abnormal behavior
associatedwith disorientation and confusion and postictal amnesia. His
video/EEG evaluation unexpectedly documented the presence of FOS.
Another patient was diagnosed with atypical benign partial epilepsy,
and his repeated video/EEG recordings showed FOS. His sister was
diagnosed with epileptic encephalopathy with continuous spike and
wave complexes. Three patients were diagnosed as childhood absence
epilepsy.
Conclusions: Irrespective of classification, routine video-EEG moni-
toring for documenting FOS using Panayiotopoulos technique should
be offered to selected patients with epilepsy. Unusual and rare
cases within the spectrum of benign childhood seizure susceptibility
syndrome can explain the atypical cases.

doi:10.1016/j.jns.2013.07.040
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Ketogenic diet in Cdkl5-related epilepsy

E.C. Wirrella, D. Kenneyb, S. Eckertb, L. Wong-Kisiela, K. Nickelsa.
aEpilepsy and Child and Adolescent Neurology, Rochester, MN, USA;
bChild and Adolescent Neurology, Department of Neurology, Mayo Clinic,
Rochester, MN, USA

Purpose: To review efficacy and tolerability of a ketogenic diet (KD)
in children with intractable epilepsy and CDKL5 mutations.
Methods: Children with a CDKL5 mutation initiated on the KD from
01/2009 to 12/2012 were identified from the KD diet database at
Mayo Clinic. Charts were reviewed to determine seizure types and
frequencies (a) prior to KD onset, (b) 3 months after KD onset and
(c) at final follow-up on the KD. Significant improvement was defined
as a N50% decrease in that seizure type.
Results: Seven children (4 female, median age at seizure onset
2 months) were initiated on a KD at median age 13 months (IQR 8,
19). Children were on a median of 3 AEDs (2, 3) and had previously
failed 1 (0, 3) AED for lack of efficacy. Median duration of KD was
15 months (IQR 5, 27) and at follow-up, 5/7 remained on the diet. At
3 months after initiation, significant improvement was seen in 3/6
with spasms, 2/6 with focal, 2/3 with tonic and 1/1 with myoclonic
seizures. At final follow-up on KD, significant improvement was seen
in 3/6 with spasms, 3/6 with focal, 2/3 with tonic and 0/1 with
myoclonic seizures. However, after initiation of the KD, new seizure
types emerged in 4 children (1-focal, 2-tonic, 1-atonic/absence).The
KD was well-tolerated, with 2/7 children developing mild and 1/7
severe adverse effects. Diet was discontinued in 2 (1-lack of efficacy,
1-adverse effects).
Conclusions: TheKDwaswell tolerated and provided improved seizure
control for the majority of children with CDKL5-related intractable
epilepsy.

doi:10.1016/j.jns.2013.07.041
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Major obstacles in the management of adult epileptics in a tertiary
referral hospital in Northeast Nigeria

F.K. Salawua, A.B. Olokobab, B.I. Mohammedc, A. Danburamd,
D. Machungad. aInternal Medicine, Federal Medical Centre, Yola,
Nigeria; bMedicine, University of Ilorin Teaching Hospital, Ilorin, Nigeria;
cDepartment of Medicine, Yola, Nigeria; dMedicine, Federal Medical Centre,
Yola, Nigeria

Background: In Nigeria epilepsy affects hundreds of thousands of
people with only a few neurologists available.
Objectives: We set out to assess the present state of epilepsy care in
a district tertiary care hospital in northeast Nigeria, and to compare
with modern management.
Materials and method: This was a retrospective study of hospital
records of 200 adults with established epilepsy over the previous
4 years. We used a questionnaire to collect relevant data relating to
the diagnosis and management of epilepsy.
Results: There were 150 (75%) males and 50 (25%) females with a
mean age of 30.2 years (SD 5.8 years). The main aetiology was post
traumatic (37%), cerebrovascular disease (22.5%), partially treated
meningitis (17.5%), encephalitis (12%), and alcohol (10%). The majority
of cases (85%) were generalized tonic clonic seizures. Less than a fifth
had EEG and neuroimaging before commencement of AEDs. Patients
referred had to travel long distances for EEG, CT and MRI brain and
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most could not afford the high cost of these investigations. Majority
of the patients (75%) were on phenytoin capsules, followed by pheno-
barbitone (10%), carbamazepine (7.5%), sodium valproate (5%), and
ethosuximide (2.5%). There were no facilities to monitor blood
concentrations of AEDs. There was lack of knowledge regarding causes
and treatment.
Conclusion: There is paucity of older AEDs and unavailability of
newer generation AEDs and most of them are not aware of the
possibility neuroimaging or do not have money to travel to places
where they are available. Cultural beliefs and preference for tradi-
tional healers delay treatment.

doi:10.1016/j.jns.2013.07.042
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Evaluation of hormones in girls with epilepsy in dependence of
receiving treatment

V.V. Guzeva, V.I. Guzeva. Neurology Department, Saint Petersburg State
Pediatric Medical University, Saint Petersburg, Russia

Multiple changes in organism which are observed in prepubertal and
pubertal age, create necessary not only of clear diagnostics, but also
treatment of the disease in view of drug influence on hormonal
functions. The aim of study was to investigate the influence of
modern antiepileptic drugs on hormonal status in girls with epilepsy.
In 50 girls aged 8–17 years with epilepsy, concentration in blood
thyroid stimulating hormone (TSH), thyroglobulin antibodies (a/b
TG), triiodothyronine (Т3), thyroxine (Т4), parathyroid hormone (P)
and cortisol (C) was investigated. Treatment in most cases included
valproic acid, carbamazepine and topiramate. Regardless of applied
drugs significant differences in content of hormones were found in 2
(9,52%) cases, and in width of distribution of values — in 7 (33,33%)
cases. Highest content of TSH found in girls 8–17 years treated with
valproic acid, a/b TG — in ones who didn't got any antiepileptic drugs,
T3— in ones taking barbiturates, T4— treated with topiramate, P— in
girls taking valproic acid, C in girls 8–13 years receiving barbiturates
and in girls 14–17 years— taking oxcarbazepine. Within 2–12 months
after first study in 19 girls hormone levels were determined again.
Levels of hormones in different treatment in relation to original
average content of hormones in all girls in 64,86% cases change so as
was in the first study. Significant difference in content was found in
all hormones in girls with epilepsy treated with different anti-
epileptic drugs. Choice of antiepileptic drug, its dose and correction
should be made considering its impact on children's hormonal
profile.

doi:10.1016/j.jns.2013.07.043
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Application of drug Levocarnitine in children with epilepsy

O.V. Guzeva, V.I. Guzeva. Neurology Department, Saint Petersburg State
Pediatric Medical University, Saint Petersburg, Russia

Long-term studies established expressed disturbance of different
brain energy links in ones with epilepsy.
The aim of the study was to identify metabolic disorders of 42 amino
acids and carnitines and justify their correction by including the drug
Levocarnitine in complex therapy of epilepsy in children. 32 children
with epilepsy from 3 months to 14 years (12 boys and 20 girls) and

19 children of control group were examined. Blood content of 42
carnitines and amino acids was investigated. In treatment of children
with epilepsy, valproic acid was used. The drug Levocarnitine was
administrated to 14 children with epilepsy and months later
concentration of carnitines and amino acids was examined again. It
was found that in children with epilepsy, concentration of 8 amino
acids and 6 carnitines was lower, and that of 4 amino acids and 26
carnitines was higher, than that in control group. Also the level of 10
amino acids and 19 carnitines in children with epilepsy significantly
(Р ≥ 0.90) differs from control group. After taking Levocarnitine in
28 (66,67%) children with epilepsy, tendency to normalization of
content of 8 amino acid and 20 carnitines was observed. Significant
difference in the content of amino acids and carnitines in children
with epilepsy and control group that was revealed before taking
Levocarnitine in 12 (42,86%) cases, was absent after taking the drug.
So using “Elcar” in complex treatment of epilepsy in children is safe
and a quite effective method for correcting disorders of amino acids
and carnitine metabolism.

doi:10.1016/j.jns.2013.07.044
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Autoimmune epilepsy — Diagnosis, therapeutic remarks
and outcome

L. Craciun, I. Mindruta, C. Tiu, F. Antochi, A.M. Cobzaru, C. Coclitu,
O. Bajenaru. Neurology, Emergency University Hospital of Bucharest,
Bucharest, Romania

Background: Autoimmune epilepsy is a rare disorder, defined by
epileptic seizures with a suspected autoimmune pathogenesis, based
on the detection of neural antibodies, inflammatory CSF findings or
MRI features of inflammation.
Objectives: We aimed to identify clinical characteristics and response
to immunotherapy in our patients diagnosed with autoimmune
epilepsy.
Patients and methods: We retrospectively reviewed 8 patients
admitted in our clinic, diagnosed with autoimmune epilepsy. The
clinical, imaging and immunological evaluations were recorded for
each patient.
Results: All of the patients had complex partial seizures and tested
positive for different types of antineural antibodies. The EEG pattern
was modified, consistent with the epileptogenic lesion. The imaging
studies showed variable degrees of involvement, ranging frommultiple,
disseminated lesions, to discrete areas of hypersignal. In two of the
cases, the CT scans revealed multiple calcifications, independent of the
lesions present on the MRI. Progressive cognitive impairment and
neurological deterioration together with MRI lesion load were associ-
ated with an active process of inflammation. In the patients whose
condition showed no signs of progression, immunotherapy brought no
further benefit.
Conclusion: Patients diagnosed with autoimmune epilepsy usually
have pharmacoresistant focal seizures. Early administered immu-
notherapy improved the seizure control, but it proved beneficial
only in those patients who showed signs of active inflammatory
disease.
In conclusion, it is important to consider the diagnosis of autoim-
mune epilepsy in patients whose status could be improved by well
conducted immunotherapy. The advantages of immunotherapy should
be weighed against the side effects, especially in patients who do not
show signs of progression.

doi:10.1016/j.jns.2013.07.045
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Driving and epilepsy; perspectives of patients with epilepsy in
South Western Nigeria

T.A. Sunmonua, M.A. Komolafeb, O.T. Afolabic, O.A. Ogunrind.
aMedicine, Federal Medical Centre, Owo, Nigeria; bMedicine, Obafemi
Awolowo University Teaching Hospitals Complex, Ile-Ife, Nigeria;
cCommunity Medicine, Obafemi Awolowo University, Ile-Ife, Nigeria;
dMedicine, University of Benin Teaching Hospital, Benin, Nigeria

Background: Patients with epilepsy (PWE) with poorly controlled
seizures are restricted from driving in most developed countries but
despite this many PWE still continue to drive.
Methods: This is a case–control study in which 42 patients with
epilepsy (PWE) were studied along with 45 age and sex-matched
normal control subjects. The adapted format of Driver perceptions
and practices questionnaire (DPPQ) was verbally administered to
the participants. DPPQ is a 46-item questionnaire that assesses the
domains of safety concerns, Attitudes towards driving, Perceived
susceptibility/severity, Perceived barriers, Helping relationship and
Self-efficacy. The data obtained were collated and analyzed with the
aid of SPSS version 15.0 statistical software.
Results: Twelve patients were driving regularly among PWE while
15 normal controls were driving regularly. The controls thought of
ways to improve their safety and were less likely to have confidence
to ask family or friends to drive them when compared to PWE. The
PWE that were students or unemployed and those who have driving
licence have lower scores on “self-efficacy” domains” when com-
pared to PWE that were employed or possessed driving licence. PWE
who had a high “Perceived barriers” to changing driving behavior
and “Attitude towards driving” scores were more likely to drive
when compared to PWE with lower scores.
Conclusion: There were minor differences in the driving behavior of
PWE when compared to normal control subjects and PWE with high
perceived barriers to changing driving behavior and poor attitude
towards driving were more likely to drive.

doi:10.1016/j.jns.2013.07.046
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Wada memory dominance in temporal lobe epilepsy

L. Hanoglua, N. Helvaci Yilmaza, C. Ozkarab, M. Uzanc, B. Polata,
S. Demircia. aNeurology, Medipol University, Faculty of Medicine, Istanbul,
Turkey; bNeurology, Istanbul, Turkey; cNeurosurgery, Cerrahpasa University,
Faculty of Medicine, Istanbul, Turkey

Background: The mesial temporal lobe epilepsy patients who
undergo left temporal lobectomy and who have seizures postoper-
atively may have memory deficits. While formal neuropsychometric
tests assess thematerial-specificmemory functions,Wada test reveals
a general hemispheric dysfunction against the risk of amnesia by
giving stimuli that may be coded by different ways.
Objective: To examine the relationship between Wada memory
dominance and verbal and nonverbal memory tests.
Materials andmethods: Twenty-seven patients (11 males, 16 females,
mean age 23.05 + 5.97) with selective amygdalohippocampectomy
were included. All had undergone the intracarotid amabarbital test
previously. Wechsler Test (immediate recall-WIR, delayed recall-WDR)
and the Sozel Bellek Surecleri Testi (Turkish version of verbal memory
test-delayed recall and recognition) were applied one month before
and 12 months after the surgery.

Results: There was a significant difference between preoperative and
postoperative WIR scores (p = 0.045). When we compare the results
of preoperative and postoperative results of the memory tests, there
was no significant difference between the scores according to the side
of mesial temporal sclerosis (left/right), Wada language dominance
(left/atypic) and Wada memory dominance (left/atypic). There was a
significant positive correlation between the left memory dominance
and verbal delayed recall test scores (r = 0.829, p = 0.042) and also
between atypicmemory dominance and verbal recognition test scores
(r = 0.731, p b 0.001).
Conclusion: There was an improvement in visual memory tests after
the surgery. In addition, although Wada memory test assesses both
verbal and visual memory, Wada memory dominance can be effective
in the evaluation of verbal memory, but not visual memory.

doi:10.1016/j.jns.2013.07.047
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Treatment outcome of status epilepticus in Thammasat University
Hospital, Thailand

K. Kulkantrakorn, W. Moonman. Internal Medicine, Faculty of Medicine,
Thammasat University Rangsit Campus, Pathumthani, Thailand

Background: Status epilepticus (SE) is an emergency condition in
epileptic patients. Themorbidity andmortality are very high, particularly
in those whose condition is underdiagnosed or improperly managed.
Objective: To describe clinical characteristics, treatment process,
outcome and to determine clinical parameters which impact the SE
outcome in Thammasat University Hospital, Thailand.
Material and methods: This was a descriptive study in 60 SE patients
admitted between 2004 and 2011. Data included underlying etiologies,
clinical course, type of antiepileptic drug (AED) treatment and outcome.
Clinical characteristicswere described in detail. The correlation between
outcomes and clinical parameters was analyzed by Spearman's rank
correlation coefficient.
Results: Sixty SE patients were included (38 men; 22 women),
between 15 and 90 years of age, mean age 55 years. Generalized
conclusive status epilepticus (GCSE) was most common (55 events,
91.6%). Forty-three patients (71.7%) had previous diagnosis of
neurological disorders. AED withdrawal and old ischemic stroke were
the common causes of SE. Eight patients (13%) developed refractory
SE. Outcomes of SE included death (15 patients, 25%), complete
recovery (16, 26.7%), partial recovery (12, 20%) and partial recovery
with total dependent (17, 28.3%). The risk factors which correlated
with death were old age, long duration of seizure and coma.
Conclusion: Most SE patients are old and have underlying neuro-
logical disorders. The mortality and morbidity rate were very high.
Death is associated with old age, long duration of seizure and coma.

doi:10.1016/j.jns.2013.07.048
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Pedunculopontine nucleus stimulation: A novel therapeutic
technique in intractable epilepsy

H. Jaseja. G R Medical College, Gwalior, India; Vellore EEG Center,
Gwalior, India

Intractable epilepsy accounts for approximately 30% cases of epilepsy
worldwide, and continues to pose a medical challenge even today.
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Several studies have demonstrated the strong anti-epileptic influence of
rapid eye movement (REM) sleep in humans, some researchers even
claiming it as themost potent anti-epileptic state in human sleep–wake
cycle. A reduction of REM sleep is a common feature reported in various
forms of intractable epilepsy. Several studies have reported reduction to
total disappearance of even the severe EEG abnormalities in West
syndrome during REM sleep suggesting an explorable relation between
the reduction of REM sleep and severity/intractability of seizures. In
autopsy examination of the cases of West syndrome, the total number
of neurons in pedunculopontine nucleus (PPN) and the number of
acetylcholine neurons (AChN) in PPN in particular have been found
to be reduced with comparative preservation of catecholaminergic
neurons and GABAergic interneurons suggesting a specific change
and displaying a strong indication of significance of lesions of AChN
in epileptogenesis. Stimulation of AChN in PPN has been observed
to induce REM sleep. Therefore, in view of the strong anti-epileptic
influence of REM sleep, it is postulated that PPN may be electrically
stimulated (with programmable and manual modes) for enhancing
the genesis of REM sleep throughout the night sleep time when the
susceptibility to seizure generation and occurrence is maximum. Thus,
the postulated technique does hold promise as an effective anti-
epileptic technique warranting an insightful study of its prospects and
the success that may ensue from its preliminary trials.

doi:10.1016/j.jns.2013.07.049
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Early onset of cortical thinning in children with Rolandic epilepsy

G. Overvliet, R. Besseling, J. Jansen, S. van der Kruijs, J. Vles, P. Hofman,
S. Ebus, A. Aldenkamp,W. Backes.Kempenhaeghe, Heeze, The Netherlands

Background: In clinical practice, there seems to be a correlation
between language and Rolandic epilepsy. Epileptiform EEG discharges
seem to be a cause, only morphological cortical differences in these
children have never been proven.
Objective: Rolandic epilepsy is associated with language impair-
ments. It is investigated whether Rolandic epilepsy is associated with
abnormalities in cortical thickness, and whether these abnormalities
are associated with declined language performance.
Patients and methods: 24 children (age 8–14 years) with Rolandic
epilepsy were compared with 24 age-matched healthy controls.
The Clinical Evaluation of Language Fundamentals (CELF) test was
performed. Structural T1-weighted MRI was performed at 3 T to
enable the assessment of cortical thickness. Linear regression was
used to test for differences between patients and controls and to
assess the effect of age and language indices on cortical thickness.
Results: For patients the core language index (mean ± SD: 92 ± 18)
was lower than that for controls (106 ± 11, p = 0.0026) and below
the norm of 100 (p = 0.047). Patients showed specific impairments
with respect to the norm in receptive language (87 ± 19, p = 0.002)
and language content (87 ± 18, p = 0.0016). Cortex was significant-
ly thinner in patients in receptive language areas. Predominantly in
left fronto-temporal regions, significant cortical thinning with age
was found in patients only.
Conclusion: Reduced cortical thickness was found in Rolandic epilepsy
in a language mediating area. Furthermore, early onset of cortical
thinning was observed in multiple language mediating areas. These
abnormalities represent subtle but significant pathomorphology of the
language system and suggest that Rolandic epilepsy should not be
considered merely as a benign condition.

doi:10.1016/j.jns.2013.07.050
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Prenatal lesioning cortical dysplasia rat model with spontaneous
temporal lobe seizures

K.-I. Takasea, T. Kamadaa, M. Shimmuraa, T. Ueharaa, H. Shigetoa,
S.O. Suzukib, H. Muraia, J.-I. Kiraa. aNeurology, Kyushu University,
Fukuoka, Japan; bNeuropathology, Kyushu University, Fukuoka, Japan

Background: Focal cortical dysplasia (FCD) is known to be a major
cause of intractable epilepsy. We created a novel rat model of FCD
by freeze lesioning during the late embryonic stage and examined
the relationship between extratemporal FCD and epileptogenesis of
temporal lobe seizures.
Objective: To investigate the epileptogenesis and histopathogenesis
of FCD.
Material and methods: On embryonic day (E) 18, a frozen probe
was placed on the frontal scalp of a Sprague-Dawley rat embryo
through the uterus wall to produce multiple (two to four) freeze
lesions on each hemisphere. EEG video monitoring for rat pups was
performed from postnatal day (P) 35 to P77. Brain tissue was
examined by immunohistochemistry, including semi-quantitative
densitometry, at E17, E19, E21, P28 and P78.
Results: 68.8% of the rats with multiple FCDs showed spontaneous
hippocampal seizures which began by movement cessation and
culminated in wet-dog shakes during periods of hippocampal dis-
charge, from P47 onwards. Microscopic findings revealed subarachnoid
hemorrhage underneath the lesioned areas at E17, which developed
into diffuse cortical necrosis at E19. FCD with severe disorganization
and abnormal radial glial cells in the cortical layers appeared clearly
after E21. Furthermore, immunoreactivities for N-methyl-D-aspartate
receptors and glutamate transporters both in FCD lesions and in
hippocampi were significantly enhanced compared to controls.
Conclusion: Prenatal freeze-lesioning of the brain during embryonic
development produces a severe disorder of neuronal migration
with increased excitability via glutamatergic receptors, and leads to
spontaneous temporal lobe seizures in a ratmodelwithmultiple FCDs.

doi:10.1016/j.jns.2013.07.051

Abstract—WCN 2013
No: 543
Topic: 1—Epilepsy
Quality of life in psychogenic nonepileptic seizures

A.Z. Ilic. Health Center Studenica, Kraljevo, Serbia

Background: Psychogenic non-epileptic seizures (PNES) are events
resembling epileptic seizures (ES), which are not associated with
ictal electrical discharges in the brain but by psychological processes.
Objective: In this study, we compared health-related quality of life
(HRQOL) in patients with PNESs with that of patients with ESs.
Methods: We evaluated 28 patients admitted to the Health Center
between January 20, 2010, and January 20, 2012. 14 patients with
epilepsy and 14 patients with PNES were recruited. Only patients with
the definite diagnosis of ESs or PNESs were analyzed. All participants
with ES were prescribed and actively taking antiepileptic medication(s).
Patients completed an epilepsy-specific quality-of-life instrument
(QOLIE-31), Beck Depression Inventory—II (BDI-II), Adverse Events
Profile (AEP) and versions of the illness perception questionnaire revised
(IPQ-R) adapted for epileptic or nonepileptic seizure disorders.
Results: Patients with PNES reported poorer HRQOL and greater
depressive symptoms compared to ES participants. The depression and
medication side effects have been shown to be important contributors to
quality of life in patients with PNES. The overall HRQOL and scores on 13
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of 19 QOLIE-31 subscales were significantly lower in PNES than in ES
patients. AEP also were worse in PNES patients than in ES patients.
Conclusion: Patients with PNESs have a lower HRQOL and worse
mood problems than do patients with ESs. This disadvantage is
primarily due to depression and medication side effects. This result
has important implications for psychotherapeutic treatment of PNES
in that it provides a potentially modifiable target.

doi:10.1016/j.jns.2013.07.052

Abstract—WCN 2013
No: 550
Topic: 1—Epilepsy
Epilepsy: A global cry…raising up the volume

R.N. Mbugua. Research, Nairobi University, Nairobi, Kenya; Clinical
Research, Neurological Society of Kenya, Nairobi, Kenya

Background: Epilepsy is the most common serious neurological
disorder and is one of the world's most prevalent noncommunicable
diseases. Around 90% of people with epilepsy in developing countries
are not receiving appropriate treatment.
Objectives: Epilepsy is common in sub-Saharan Africa but is poorly
characterized. Most studies are hospital-based, and may not reflect
the situation in areas with limited access to medical care. Examination
was done, to determine if the clinical features could help elucidate the
causes.
Patients and Methods: We conducted a detailed descriptive analysis
of 445 epileptic patients identified through a community-based
survey of 151,408 people in Kenya, including the examination of
electroencephalograms.
Results: Approximately half of the 445 people were children aged 6 to
18 years. Seizures began in childhood in 78% of those diagnosed. An
episode of status epilepticus was recalled by 36% cases, with an episode
of status epilepticus precipitated by fever in 26%. Overall 169 had an
abnormal electroencephalogram, 29% had focal features, and 34% had
epileptiform activity. In the 146 individuals who reported generalized
tonic-clonic seizures, only 22% had focal features on their electroen-
cephalogram. Overall 71% of patients had evidence of focal abnormality,
documented by partial onset seizures, focal neurologic deficits, or focal
abnormalities on the electroencephalogram.
Conclusion: Children and adolescents bear the brunt of epilepsy in
Africa Low Income settings. The predominance of focal features and
the high proportion of patients with status epilepticus, suggest that
much of the epilepsy in this region has identifiable causes, many of
which could be prevented.

doi:10.1016/j.jns.2013.07.053
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Status epilepticus in thrombotic thrombocytopenic purpura:
A case report

Y. Handouk, A.M.Mauro,M.G. Passarin.Neurology Unit Ospedale Bufalini,
Cesena, Italy

Background: Thrombotic thrombocytopenic purpura (TTP) is a condi-
tion characterized by an ischemic vasculopathy frequently associated
with fluctuating neurologic symptoms, including confusion, stupor, and
seizures.
Objective and methods: We describe a 30 year old man with TTP
who developed seizures not well controlled with intravenous
midazolam and oxcarbazepine. He had a progressive neurological

deterioration and EEG showed a non convulsive status epilepticus
(NCSE). He was treated in intensive care unit with intravenous
levetiracetam (LEV) after midazolam bolus for 48 than switched to
oral therapy (total dose of LEV 3000 mg/die), in association with
plasma-exchange and Rituximab. His neurological status improved in
few weeks and he had a complete neurological recovery. He stopped
oral LEV six months after hospitalization.
Conclusion: Fluctuating stupor in TTP has generally been attributed
to microvascular occlusive disease, but NCSE is a treatable condition
that can cause similar symptoms. Aggressive treatment with rituximab,
plasma-exchange and antiepileptic drugs may prevent permanent
neurologic deficits.

doi:10.1016/j.jns.2013.07.054
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Role of polymorphism (rs2986017) and (rs11191692) in the
calcium homeostasis modulator 1(CALHM1) gene in
temporal lobe epilepsy

M. Nadaa, N. Sewelamb, H. Helmya. aNeurology, Cairo University, Cairo,
Egypt; bClinical Pathology, Cairo University, Cairo, Egypt

Background: Calcium homeostatic mechanisms play an important
well known role in the development and maintenance of epilepsy in
general.
Objectives: Investigate the role of calcium homeostasis modulator 1
gene, SNPs; rs2986017 and rs11191692 in temporal lobe epilepsy in
Egyptian patients and its influence on clinical manifestations.
Patients and methods: A case–control study conducted on 55
Egyptian unrelated temporal lobe epilepsy patients and 31 healthy
Egyptian control subjects, age and sex matched. Neurological examina-
tion, electroencephalogram and brain MRI were done to all patients to
confirm temporal lobe epilepsy. Two single nucleotide polymorphisms
of calcium homeostasis modulator 1 gene, rs2986017 and rs11191692
were genotyped using PCR-RFLP for both studied groups.
Results: The genotype and allele frequencies for SNPs; rs2986017 and
rs11191692, did not differ between TLE patients and control group
(P value= 0.435, 0.884, 0.621 and 0.690 respectively). Regarding SNP
rs2986017, the CC genotype and the C allele were the most frequent
while the GG genotype and G allele were the most frequent among
SNP rs11191692 in both patients and controls. A significantly positive
correlation between EEG changes and allele frequency of CALHM1
gene SNP rs11191692 was detected with P value = 0.034 but no
correlation with CALHM1 gene SNP rs2986017 (P value = 0.369).
Conclusion: Our study did not support the hypothesis that CALHM1
SNP rs2986017 or rs11191692 is associated with the risk of TLE.
Elucidation of the precise mechanism requires further functional
study as well as genetic analysis in independent population samples
and on larger scales.

doi:10.1016/j.jns.2013.07.055
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Cerebral mechanisms of antiepileptic defense

V. Karlov.Neurology, Moscow State University of Medicine and Dentistry,
Moscow, Russia

Background: Not every patient, even one with the most severe
manifestation of epilepsy, status epilepticus, died in the pre-antiepileptic
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drug era. Evidently, there are some cerebral mechanisms of antiepileptic
defense.
Objective: To study the neurophysiologicalmechanisms of antiepileptic
brain defense.
Material and methods: The data is based on 50-year-long investiga-
tions: 150 adult patients with convulsive status epilepticus (CSE) and
a group of 100 patients, children and adults, with various forms
of epilepsy with EEG absence patterns. Clinical investigation, EEG,
including the MDL method, CT/MRI and an assessment of homeostatic
indices was used. The study involved experiments on animals thatwere
focused on creating acute and chronic foci in sensorimotor cortex
and subsequent stimulation and destruction of orbitofrontal cortex. The
cooling of the epileptogenic foci resistant to AEDs was examined.
Results: Stimulation of the orbitofrontal cortex suppresses epi-
leptogenesis, while its destruction speeds it up. In patients with CSE,
postspike slow wave transforms the life-threatening tonic phase of a
fit into a more favorable clonic phase. A separate analysis of spike
and inhibitory postspike slow wave by the MDL method showed a
difference in their localization. Unlike spike, the slow wave, in 81% of
patients, was localized in the orbitofrontal cortex and the frontal part
of the gyrus cinguli. The cooling of the epileptogenic zone restored
its sensitivity to AEDs.
Conclusion: The epileptic brain creates an antiepileptic system; its key
elements are the orbitofrontal cortex and the frontal part of the gyrus
cinguli; its basic neurophysiological mechanism is slow wave.

doi:10.1016/j.jns.2013.07.056
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Ketogenic diet efficacy in children with Lennox–Gastaut Syndrome

K. Nickelsa, D. Kenneya, S. Eckertb, L. Wong-Kisiela, E. Wirrella.
aNeurology, Mayo Clinic, Rochester, MN, USA; bNutrition, Mayo Clinic,
Rochester, MN, USA

Purpose: To review the efficacy and tolerability of a ketogenic diet
(KD) in children with Lennox–Gastaut Syndrome (LGS).
Methods: Children initiated on KD for LGS from January 2009
through December 2012 were identified from the KD diet database at
Mayo Clinic Rochester. Charts were reviewed to determine seizure
frequency (a) prior to KD onset, (b) 3 months after KD onset and (c)
at final follow-up on the KD, as well as concurrent anti-epileptic
medication (AED), KD side effects, and epilepsy etiology. Significant
seizure reduction was defined as N50% decrease in seizures.
Results: Nineteen children were identified (10 females). Etiologies
included: genetic (3), structural (3), genetic and structural (3),
unknown (10). Mean age at seizure onset was 18 months (range
0–74) and at KD initiation 54 months (range 7–166). At initiation,
children were on a mean of 2.5 AEDs (range 2–4) and had previously
failed 2.3 (range 0–8) AEDs for lack of efficacy. Mean duration of KD
was 25 months (range 1–89).
At 3 months, significant seizure reductionwas seen in 11/19; 2/3 genetic,
7/10 unknown, 1/3 structural, and 1/3 both genetic and structural
etiologies. At final follow-up, 9/11 continued to have significant seizure
reduction. Two discontinued diet due to recurrent vomiting, 5 had mild
adverse effects (constipation, mild weight loss).
Conclusions: The KD was well tolerated and provided improved
seizure control for the majority of children with Lennox Gastaut
syndrome due to genetic or unknown etiology. Those with structural
etiology may be less likely to respond to ketogenic diet.

doi:10.1016/j.jns.2013.07.057
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Features of myoclonic epilepsy of adolescence

M. Barabanova, L.V. Shagal, V.K. Oranskaya. Nervous System Diseases
and Neurosurgery, Kuban State Medical University, Krasnodar, Russia

Background: myoclonic epilepsy of adolescence (MEA) is an
idiopathic form of epilepsy, with occurrence of up to 11–12% of all
epilepsy forms.
Material and methods: 42 clinical cases were analyzed (12 males,
30 females) using the psycho-neurological, neurophysiological, neuro-
imaging examination.
Results: The average onset of the disease was at 13.2 ± 0.5 years. The
leading clinical symptom was epileptic myoclonus in various muscle
groups. 5 (7.1%) patients' had also generalized seizurу paroxysms,
2 (4.7%) patients developed absences. All patients experienced fits in
the morning. The provocation factors were sudden awakening, sleep
deprivation, alcohol consumption and stress. 2 patients had positive
reflexes of oral automatism, myoclonic jerks in face, the rest of
patients had no neurological deficiency out of epi-paroxysms. EEG
showed the appearance of short discharges or generalized polyspikes
or polysharp-wave patterns. The valproic acid therapy induced
remission in 18 patients, 21 patients developed positive dynamics
with reduction of myoclonic episodes and generalized seizure
paroxysms frequency, 2 patients developed the disease aggravation,
one showed no improvement.
Conclusions: Female patients dominate (2:1). The isolated myo-
clonic attacks prevailed, there was a combination with generalized
seizure paroxysms and absences in 11.8% of cases only. Monotherapy
with valproic acid medications was effective in major part of MEA
cases; in certain cases aggravation of the disease is possible, that is a
reason for dose reduction or medication substitution.

doi:10.1016/j.jns.2013.07.058
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The possibilities of neuroimaging in diagnostics of symptomatic
epilepsy in children

K. Aminov.Medical Radiology, Tashkent Institute for Postgraduate Medical
Education, Tashkent, Uzbekistan

Background: Epilepsy is one of the most complex medical and social
problems at present time. The high prevalence of the disease in
paediatric population of Uzbekistan (10 per 1000) determines the
importance to develop effective measures for early diagnosis, new
approaches to correction of treatment and prevention of complica-
tions of epilepsy.
Objective: To identify MRI findings of symptomatic epilepsy in
children with inflammatory etiology such as meningoencephalitis.
Materials andmethods:MRI studies were conducted with 35 children
with the diagnosis of symptomatic epilepsy after meningoencephalitis.
Children ages ranged from 1 year to 14 years.
Results: in our study the main symptoms of epilepsy after
meningoencephalitis were multiple lesions of white and gray
matter, their predominant bilaterality and symmetry, a clear
demarcation from the surrounding tissues. In the study of 35
children who recovered from meningoencephalitis following MRI
signs were found, in 5 (14.3%) cases it was midline shift of the brain,
in 12 (34.3%) cases it was asymmetry of the lateral ventricules.
Subarachnoid perivascular space expansion was found in 22 (62.9%)
cases, which often revealed in the fronto-temporal region of the
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brain. Expansion of the subarachnoid space was revealed in 19
(54.3%) cases, mainly due to atrophy of the brain.
Conclusion: Magnetic resonance imaging has an important role in
the clinical diagnostics of epilepsy, the use of which in the study of
symptomatic epilepsy is one of the important conditions of adequate
diagnosis, treatment and prognosis of the disease.

doi:10.1016/j.jns.2013.07.059
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Effect of AED on the EEG pattern in epileptic children

I. Khachidzea, V. Maloletneva, M. Gugushvilib. aClinical Neurophysiology,
Beritashvili Centre of Experimental Biomedicine and Tatishvili Medical
Centre, Georgia; bBeritashvili Centre of Experimental Biomedicine,
Tbilisi, Georgia

Background: The value of qEEG analysis as predicting seizure
exacerbation in children with new onset epilepsy is important. The
aim of the work was to study the dynamics of EEG characteristics
in epileptic children at different stages of antiepileptic drug (CBZ)
monotherapy.
Objective: 78 epileptic children (4–10 years old, Males — 41, Females
— 37) were analyzed. All patients have partial seizures with or
without secondary generalization. The EEG performed in three times:
at the first visit (before the administration of CBZ) and in 3–4 and
6–8 months after the beginning of the treatment.
Methods: Following characteristics of EEG were analyzed: absolute
values of the power spectra (AVP), EEG mapping-topography and
qualitative characteristics. The recordings were performed on wake
state in the same time.
Results: The quantitative analysis of AVP dynamic revealed a reliable
increase of this index 3 months after the beginning of the treatment.
Elevation remained after 6 months of treatment. This effect most
expressed in low frequency bands. CBZ therapy showed decreases an
average frequency of alpha waves. The qualitative analysis revealed
decrease in the density of spontaneous epileptiform graphoelements
and generalized epileptiform bursts.
Conclusion: Any type of AED should be accomplished with maximal
caution and under regular EEG control, due to in some cases
worsening of EEG revealed (predict) before the onset of clinical signs
of exacerbation.
The study of EEG pattern of background activity, spectral analysis,
EEG mapping (topography) and qualitative analysis using qEEG
approach during AED therapy allows to determine correctly the
treatment strategy.

doi:10.1016/j.jns.2013.07.060
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Telemedicine: A great potential to be explored for
epilepsy — Literature review

B.B. Butterby, I.C.D. Souza, C.D. Rocha, J.A.D. Oliveira Júnior, F.O. Gomes,
J.E.D.S. Cavalcante. Faculdade de Medicina, Universidade Federal de Goiás,
Goiânia, Brazil

Background: Telemedicine can be broadly defined as the use of
telecommunications technologies to provide medical information
and services. Although this definition includes medical uses of the

telephone, facsimile, and distance education, telemedicine is increas-
ingly being used as shorthand for remote electronic clinical consulta-
tion. This technology facilitates early diagnosis in epilepsy, improves
prognosis, and enhances patient care.
Objective: To review the literature that demonstrates the potential
use of telemedicine in epilepsy diagnosis on emergency medical
services, ambulatory follow-up, patient care and tele-education.
Material and methods: PubMed and Bireme databases and Scielo
virtual library were used to select bibliography.
Results: Telemedicine enables the realization on medical actions at a
distance through audiovisual and data communication, highlighting
the teleconsulting. In primary health care, several physicians hold
poor knowledge about epilepsy and new drugs, and that is why
teleconsulting is an important tool. The insufficient number of
neurologists requires training of general practitioners through tele-
education. Residents of remote areas can be screened at a distance,
reducing costs and relieving the centers. Patients with epilepsy
should adhere to treatment, or orient themselves and learn to live
with the disease, and informative sites and virtual communities can
be helpful.
Conclusion: A Brazilian project facing epilepsy has great chances of
achieving good results, as in other countries and even in Brazil as the
Stroke Care National Project.

doi:10.1016/j.jns.2013.07.061
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EEG findings in post-stroke seizures

S. Mijo, I. Zekja, S. Grabova, E. Konda, D. Dobi, S. Xhaxho, J. Kruja.
Service of Neurology UHC Mother Theresa, Tirana, Albania

Background: Stroke is an important cause of epilepsy especially in
elderly. EEG findings are generally not considered to be very helpful
for the diagnosis of post-stroke seizures.
Purpose: The aim of the study was to describe the EEG character-
istics in patients who developed seizures after stroke.
Patients and methods: The study population consisted in 130
patients with ischemic or hemorrhagic first-ever stroke admitted at
our Service from March to December 2010. Patients with SAH,
Cerebral Vein Thrombosis and previous history of seizures were
excluded from the study. All the patients underwent brain CT scan
or MRI. 17 patients with post-stroke seizures had an interictal
EEG after the first seizure. EEG electrodes were placed according
to the International 10–20% system. Activation procedures such
as hyperventilation and photic stimulation were done when it was
possible.
Results: Ischemic stroke was diagnosed in 94 (72%) patients and
hemorrhagic stroke in 36 (27.6%) patients divided in 76 (58.4%)
males and 54 (41.5%) females and mean age 68 +/− 12 years.
Periodic lateralized epileptic discharges (PLEDs) on the EEG after
stroke were found in one patient, (5.8%). Frontal intermittent
rhythmic delta activities (FIRDAs) were observed in 4 patients
(23.5%). Diffuse slowing was found in 6 patients, 35.3% of the seizure
group. Normal EEG findings were seen in 3 patients, 11.8% of the
post-stroke seizures patients. Focal slowing was found in 3 patients,
17.6 % of seizures group.
Conclusion: FIRDAs and diffuse slowing are the most frequent EEG
findings in patients who developed seizures after stroke.

doi:10.1016/j.jns.2013.07.062
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Clinical presentation and neurophysiological findings in patients
with pineal region expansions — Our 17 year experience

S. Nankovica, S. Hajnseka, A. Bujan Kovaca, J. Paladinob, Z. Petelin Gadzea,
V. Sulentica, I. Kovacevica. aDpt. of Neurology, University Hospital Centre
Zagreb, Zagreb, Croatia; bDpt. of Neurosurgery, University Hospital Centre
Zagreb, Zagreb, Croatia

Background: In the neurological and neurosurgical follow up of
our patients with pineal region expansions, we have noticed certain
clinical and neurophysiological regularities.
Objective: To perform retrospective study including 84 patients with
pineal region expansions in the period from 1992 to 2009.
Patients and methods: The study included 55 women and 29 men. All
patients had headache,while 32 patients (38%) hadprimary generalized
seizures. Common EEG pattern showed paroxysmal discharges of 3 or
more Hz spike-and-wave complexes. Brain MRI showed in 70 patients
(83.4%) cysts, and 14 patients (16.67%) had expansive process with
compressive effect. Based on the size of the cyst (15 mm or more) and
signs of compression on the quadrigeminal plate and of the surrounding
veins operation was performed in 70 patients.
Results: Pathohistological analysis revealed pineocytomas in 11 cases
(15.71%), pinealoblastomas in 2 cases (2.86%), one case of teratoma
(1.43%), while 56 patients had cysts (80%). Following surgery clinical
condition improved in all patients— patients became seizure-free and
headaches significantly decreased, and other symptoms (diplopiae,
nausea, vomiting, vertigo and blurred vision) disappeared.
Conclusion: Headache and also primary generalized seizures are
often present in patients with pineal region expansions. Mass effect
on the surrounding veins and compression on the quadrigeminal
plate and the aqueduct, together with hemosiderin deposits can be
involved in the pathogenesis of seizures. We suggest to perform high
resolution brain MRI in all young patients that have seizures and
specific EEG changes.

doi:10.1016/j.jns.2013.07.063
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Common reference-based indirect comparison meta-analysis of
intravenous valproate versus intravenous phenobarbitone in
generalized convulsive status epilepticus

F. Brigoa,b, F. Tezzonb, L.G. Bongiovannia, R. Nardoneb,c. aDepartment of
Neurological, Neuropsychological, Morphological and Movement Sciences,
University of Verona, Verona, Italy; bDivision of Neurology, Hospital Franz
Tappeiner, Meran, Italy; cDepartment of Neurology, Paracesus Medical
University, Salzburg, Austria

Background: In the literature, only one randomized control trial (RCT)
directly compared intravenous valproate (IV VPA) with intravenous
phenobarbitone (IV PB) in the treatment of established generalized
convulsive status epilepticus (GCSE).
Objective: To compare IV VPA with IV PB in the treatment of GCSE
in patients of any age, indirectly estimating their efficacy and safety
through a common-reference based indirect comparison meta-analysis
(CRBMA) and to evaluate whether CRBMA is reliable and consistent
with results of direct head-to-head RCTs.
Material and methods: RCTs of IV VPA and IV PB versus IV PHT for
GCSE were systematically searched. A random effects model was
used to estimate Mantel–Haenszel odds ratios for efficacy and safety
of IV VPA versus IV PHT in a standard meta-analysis. Adjusted

indirect comparisons were then made between VPA and PB using the
obtained results.
Results: The CRBMA showed that, compared with PB, VPA does
not lead to significantly higher seizure cessation (OR 1.00; 95% CI
0.36–2.76), although it has lower adverse effects (OR 0.17; 95% CI
0.04–0.71). Results of CRBMA are consistent with those of a recently
published head-to-head comparison between IV VPA and IV PB.
Conclusion: There is no evidence supporting a superiority of IV VPA
over IV PB for the treatment of GCSE in terms of efficacy. Some data
derived from direct and indirect comparisons suggest that VPA has a
better safety profile than PB. In the absence of comparative clinical
trials studies, a CRBMA provides some evidence of the relative efficacy
and safety of competing AEDs.

doi:10.1016/j.jns.2013.07.064
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Anticonvulsant actions of Ska-31 in pilocarpine treated chronic
epileptic rats

M.L. Raza, U. Heinemann. Institute of Neurophysiology,
Charité Universitätsmedizin, Berlin, Germany

Purpose: Pilocarpine-induced status epilepticus or limbic seizure
model is use to test activity of new molecules with anticonvulsant
potential. In the present study we focused on anticonvulsant effect
of SKa-31 (sK-channel opener) in pilocarpine-induced epileptiform
activities.
Methods: Male Wistar rats (4–5 weeks) were pre-treated with
methylscopolamine (1 mg/kg) followed by i.p. administration of
pilocarpine (340 mg/kg). 90 min post status epilepticus, diazepam is
injected intraperitonealy (10 mg/kg). Animals were observed under
video recording for about 5–6 days. Age-matched pilo control group
received same protocol except saline instead of hippocampal slices
(400 μM) from pilo treated and pilo-controls rats were prepared. Age-
matched control rats were used that received saline instead of
pilocarpine. To induce epileptiform activities in slices 4-aminopyridine
(4-AP, 100 μM) is used. Local field potential recordings were performed
from medial entorhinal cortex using glass microelectrode filled with
ACSF.
Results: SKa-31 at 150 and 50 μM blocked SLE in 87% and none of
slices respectively. Whereas, in control slices blockade of seizures
is observed in 100% of slices. It is noticed that SKa-31 significantly
decreased duration of SLEs in 23 ± 4 min of application as well as
reduction in amplitude of SLEs. Whereas, complete seizure suppres-
sion is achieved in 33 ± 2 min.
Conclusion: These results suggest that SKa-31 suppressed ongoing
propagation of epileptiform events in chronically treat pilocarpine
rats.

doi:10.1016/j.jns.2013.07.065
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American Clinical Neurophysiology Society's standardized critical
care EEG terminology: Interrater reliability and 2012 version

H. Arifa, L.J. Hirschb, S.M. LaRochea, N. Gaspardb, E. Gerardc, A. Svoronosd,
S.T. Hermane, R. Manif, N. Jettég, Y. Minazadh, J.F. Kerrigani, P. Vespaj,
S. Hantusk, J. Claassend, G.B. Youngl, E. Som, P.W. Kaplann, M.R.
Nuwerj, N.B. Fountaino, F.W. Drislanee. aNeurology, Emory University,
Atlanta, GA, USA; bNeurology, Yale University, New Haven, CT, USA;
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cNeurology, Northwestern University, Chicago, IL, USA; dNeurology,
Columbia University, New York, NY, USA; eNeurology, Beth Israel
Deaconess Medical Center, Boston, MA, USA; fNeurology, Robert
Wood Johnson University Hospital, New Brunswick, NJ, USA; gClinical
Neurosciences, University of Calgary, Calgary, AB, Canada;

h

Neurology,
Southern California Neurology Consultants, Pasadena, CA, USA; iNeurology,
Barrow Neurological Institute, Phoenix, AZ, USA; jNeurology, UCLA,
Los Angeles, CA, USA; kNeurology, Cleveland Clinic, Cleveland, OH, USA;
lClinical Neurological Sciences, London Health Sciences Centre, London,
ON, Canada; mNeurology, Mayo Clinic, Rochester, MN, USA; nNeurology,
Johns Hopkins University School of Medicine, Baltimore, MD, USA;
oNeurology, University of Virginia, Charlottesville, VA, USA

Background: Critical care EEG (ccEEG) monitoring has gained wide-
spread use. However, uniformly accepted nomenclature for EEGpatterns
encountered in these patients has been lacking.
Objective: A group of electroencephalographers from the American
Clinical Neurophysiology Society and the Critical Care EEGMonitoring
Research Consortium developed standardized ccEEG terminology
to describe rhythmic or periodic EEG patterns, avoiding terms with
clinical connotations e.g. “triphasic waves”.
Results: Rhythmic or periodic patterns are characterized by a
Main term #1 to describe pattern location (Generalized, Lateralized,
Bilateral Independent or Multifocal), followed by Main term #2 to
describe pattern type (Periodic Discharges (PDs), Rhythmic Delta
Activity (RDA), or Spike/Sharp-and-wave). Additional modifiers such
as Prevalence, Duration, Frequency, Amplitude and Sharpness are
added.
Another key modifier is the “Plus” term, indicating patterns which
are more ictal-appearing. For PDs this includes superimposed fast
or rhythmic activity and for RDA, fast activity or intermixed sharp
waves or spikes. Characterization of background activity and stan-
dardized quantification of sporadic epileptiform discharges is also
included.
Analysis of interrater agreement (IRA) for a 2010 version of this
terminology showed good IRA for main terms 1 and 2 (Kappa values
0.87 and 0.92, respectively) and moderate IRA for “plus” modifiers.
Further IRA analysis of the current version is underway. An online
training module and neonatal version have been completed;
certification testing and incorporation into the “SCORE” system are
underway.
Conclusion: Adoption of standardized critical care EEG terminology
will aid in communication and facilitate multicenter research in
order to study the significance of these complex patterns.

doi:10.1016/j.jns.2013.07.066
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The neurological status of children with epileptic encephalopathy

G. Sadikovaa, D. Aminovab. aPediatric Neurology, Tashkent Pediatric
Medical Institute, Tashkent, Uzbekistan; bNeurology, Tashkent Pediatric
Medical Institute, Tashkent, Uzbekistan

Background: Epileptic encephalopathy is a condition in which the
pathologically changed electrogenesis of the brain causes of disor-
ders of the brain. The epileptic process itself leads to a progressive
disorder of brain function. It is difficult to make correct diagnosis of
neurological status of these patients because of they do not have
specific complaints of seizures, although in some cases the survey
can reveal seizures in patient history.
Objective: Main purpose was to study the features of neurological
status in children with epileptic encephalopathy.

Material and methods: We studied 69 children aged from 3 to
14 years with a diagnosis of epileptic encephalopathy. In this study
we used clinical, neurological and instrumental methods such as
electroencephalogram (EEG).
Results: In the study of neurological status of patients with epileptic
encephalopathy it was revealed the predominance of cognitive
impairment, decreased intelligence, memory and thinking children.
In the study of cognitive functions of children with epileptic
encephalopathy Type 1 it was observed more severe intellectual
disorders compared to patients with epileptic encephalopathy type 2.
According to the study of analysis of electroencephalogram in children
with epileptic encephalopathy it was revealed focus of epiactivities
in brain without morphological changes. Finally we would like
to emphasize that the EEG markers of epileptic encephalopathy in
children are fundamentally different from normal EEG of children in
different ages.
Conclusion: Thus, a detailed clinical and neurological analysis
correlated with EEG data allowed to exclude errors in diagnostics
of epileptic encephalopathy in children.

doi:10.1016/j.jns.2013.07.067

Abstract — WCN 2013
No: 659
Topic: 1 — Epilepsy
Assessment of connectivity strength between the primary
focus and remote cortical fdg pet abnormalities in children
with non-lesional epilepsy

O. Muzika, C. Juhasza, J. Huab, E. Asanoc, H. Chuganic. aPediatrics,
Wayne State University Medical School, Detroit, MI, USA; bComputer
Science, Wayne State University, Detroit, MI, USA; cPediatric Neurology,
Wayne State University Medical School, Detroit, MI, USA

Objective: Our objective was to quantitatively assess the connectivity
strength (based on probabilistic DTI analysis) of fiber tracts that
originate in the seizure onset region (as defined based on intracranial
ECoG) and that project to remote cortical areas characterized by F18-
deoxyglucose (FDG) PET abnormalities that are electrophysiologically
normal.
Method: We developed a computational framework that allows
quantitative assessment of the spatial relationship between multi-
modality neuroimaging data (MRI, DTI, PET, and ECoG). The frame-
work is based on the parcellation of the cortical surface in native space
using landmark-constrained conformal mapping, which yields finite
cortical elements (FCEs) that are homotopic across subjects. The FCEs
were subsequently used as source/target regions for probabilistic fiber
tracking (55 direction), allowing the calculation of a connectivity
score.We applied this approach to 7 young children (3–12 years)with
non-lesional epilepsy who underwent presurgical evaluation and
compared the obtained connectivity pattern against 12 age-matched
normal children.
Results: Only few FDG PET abnormalities were determined within the
ECoG confirmed seizure onset area, although FDG PET abnormalities
were frequently observed adjacent to this area, most likely as a result
of functional disconnect of this area from ictal involvement. Connec-
tivity analysis showed a decreased connectivity score (3–9%) in
epilepsy patients compared to the normal group. Moreover, signifi-
cant abnormalities in the connectivity pattern between the seizure
onset and other cortical lobes were determined.
Conclusion: Our findings indicate that the connectivity strength
between the primary focus and remote FDG PET abnormalities is
decreased as compared to a normative group.

doi:10.1016/j.jns.2013.07.068
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Infantile spasm in children: Clinical features and outcome

T. Sultan. Child Neurology, The Children Hospital & Institute of Child
Health, Lahore, Pakistan

Objective: Clinical features and outcome of children with infantile
spasms.
Study design: Interventional and observational study.
Place and duration of study: The Department of Neurology, Children's
Hospital, Lahore, Pakistan, from April 2008 to March 2013.
Methodology: Children aged b2 years presented with history of
infantile spasms were assessed. Clinical presentation, EEG findings
and response of anti-epileptic drugs was analyzed.
Results: We enrolled 450 infants with infantile spasms at their first
presentation. Out of 450 children, 76% presented at age of b6 month,
72% presented due to infantile spasms and 18% because of global
developmental delay. Spasm types were mixed (38%), flexors (44%),
extensor (16%) and asymmetric (2%). Hypsarrhythmia (67%) was
the predominant EEG finding followed by modified hypsarrhythmia
(24%) and other forms of epileptic discharges in 9% children. Majority
of children were receiving oral Phenobarbitone, Carbamazepine or
Valproate sodium. We initiate the management with oral Prednisolone
followed by Clonazepam or valproate acid. ACTH therapy was adminis-
tered in only 5 children.
Conclusion: Infantile spasms are one of the refractory epilepsy in
children. Abnormal EEG findings predominantly the hypsarrhythmia
or modified hypsarrhythmia are the hallmark. Majority of children
received conventional AED with poor response. Oral prednisolone
is proved to be the most effective AED. These children should be
referred to the tertiary care pediatric neurology centers.

doi:10.1016/j.jns.2013.07.069
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Continuous EEG in critically ill patients: Experience at a single
tertiary care center

H. Arif, S.M. LaRoche. Neurology, Emory University, Atlanta, GA, USA

Background: Continuous EEG (cEEG) can provide critical information
about brain function including detection of causes of secondary injury
such as seizures. Although recent advances have led towidespread use
of cEEG in this population, there is limited data on current clinical
practices.
Objective: To describe clinical findings in critically ill patients
undergoing cEEG at a tertiary care center over a three year period.
Patients and methods: We retrospectively reviewed data from 1305
cEEG monitoring sessions from 2009 to 2011. Patients were selected
to undergo cEEG at the discretion of the treating physician. Indications
for monitoring, EEG findings, neurologic diagnosis and outcome at
discharge were assessed.
Results: Theprimary indication for cEEGwas the detection of subclinical
seizures (72.3%), followed by characterization of spells (18.5%). The
three most common neurologic diagnoses were subarachnoid hemor-
rhage (16.5%), altered mental status (16.0%) and new-onset seizure
(10.1%). Seizures were reported in 17.9% (216/1202 patient encounters)
and 51% (110/216) were exclusively electrographic.
High rates of nonconvulsive seizures were seen in patients with CNS
infection (36.4%, n = 4/11), CNS neoplasm (16.4%, n = 11/67), vascular
malformation (16.7%, n = 1/6) and intracerebral hemorrhage (10.4%,
n = 10/96). Good outcome (discharge to home or rehab) was seen in

46% of all patient encounters and 48% of patients who experienced
seizures during cEEG.
Conclusion: Subclinical seizures are common in critically ill patients
with a variety of underlying neurologic diagnoses. Prospective studies
are needed to determine the incidence and predictors of seizures in a
non-selected population as well as the impact of seizures on outcome.

doi:10.1016/j.jns.2013.07.070

Abstract — WCN 2013
No: 1045
Topic: 1 — Epilepsy
An epidemic of seizures and psychosis in a sudanese village — A
challenging experience

O. Seidi. Neurosciences, Soba University Hospital, University of Khartoum,
Khartoum, Sudan

Background: In January 2010, a wave of pathological laughter,
crying and bizarre behavior affected about 122 people in a remote
village in the far North West State of Kordofan in Sudan.
Patients, methods and results: Detailed investigation of the clinical
presentations and possible underlying causes was done with
provision of medical treatment.
Children constituted 52% and were more severely affected than adults.
Themain presentationswere visual hallucinations, uncontrolled laugher,
twisting movements, delirium, and convulsions. No vascular manifesta-
tions were detected. Males were affected more than females (60%).
In a few of the severely affected patients a lumbar puncture was
performed (7/122). The patients were treated symptomatically with
benzodiazepines. Carbamazepine was used in those presenting with
recurrent seizures. Routine urine, blood and CSF basic parameters
were within normal limits for routines, but the toxicology screen of
urine missed the critical period for detection of the suspected toxic
substances. Samples from the water sources were clear, but the wheat
consumed by the villagers grew the fungus Claviceps purpurea in
abundance. Further tests on the fungi revealed their production of
very high level of LSD-like ergot alkaloids. No long term neurological
sequelae were noticed on follow up.
Thewheat came from stores in Darfur which is near the affected village.
The epidemic was contained and a public education campaign was
launched to avoid recurrence of the event.
This paper includes videos and a literature review.
Conclusions: This study draws attention to the importance of vigilance
about neurotoxins as causes of bizarre presentations.

doi:10.1016/j.jns.2013.07.071
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The sensitivity of the long term eeg and sleep eeg in the diagnosis
of epilepsy

I. Uludag, L. Ocek, Y. Zorlu, F. Tokucoglu. Neurology, Tepecik Educational
and Research Hospital, Izmir, Turkey

Background: Long term video-EEG monitorization (LTEEG) is a very
valuable diagnostic tool in the differential diagnosis of epileptic and
non-epileptic seizures, in the classification of epileptic seizures and in
the evaluation of surgical candidacy in patients with medically
refractory seizure disorders. When there is diagnostic uncertainty as to
the diagnosis of epilepsy, LTEEG is used to detect interictal epileptiform
abnormalities. Sleep-EEG may also reveal interictal epileptiform abnor-
malities in patients with an initial negative routine EEG.

Abstracts / Journal of the Neurological Sciences 333 (2013) e1–e64 e17

http://dx.doi.org/10.1016/j.jns.2013.07.069
http://dx.doi.org/10.1016/j.jns.2013.07.070
http://dx.doi.org/10.1016/j.jns.2013.07.071


Objective: We aimed to compare the sensitivity of the LTEEG and
sleep-EEG in the diagnosis of epilepsy.
Patients and methods: We recruited 29 adult patients with epilepsy,
hospitalized at least five days in the LTEEG laboratory without any
observed clinical events during the test. We performed a sleep-EEG
study of 30 min in the following week and we compared the result of
the LTEEG with the result of the sleep-EEG.
Results: The results of the LTEEG and the sleep-EEG were same in 28
of the 29 patients (96%). In only one patient, generalized interictal
epileptiform abnormalities were observed in LTEEG whereas sleep-
EEG was normal.
Conclusion: In patients with epilepsy, sleep-EEG is as sensitive as
the LTEEG to detect the interictal epileptiform abnormalities. While
LTEEG will remain the gold standard for confirming the electrophys-
iology underlying a given event, sleep-EEG represents a practical and
cost-effective alternative in the diagnosis of epilepsy.

doi:10.1016/j.jns.2013.07.072
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White-matter tract integrity and seizure propagation in
non-lesional temporal lobe epilepsy

H. Leung, D. Wang, L. Shi, L.K. Wong, V. Mok. The Chinese University of
Hong Kong, Hong Kong, Hong Kong, S.A.R.

Background: Non-lesional temporal lobe epilepsy (TLE) patients
refractory to antiepileptic drugs are candidates of presurgical evaluation.
We explored diffusion-tensor imaging (DTI) and its utility in elucidating
the white-matter tract integrity in relation to seizure-spreading and
prolongation.
Methods: Fourteen patients with electrographic unilateral non-
lesional TLE (7 left,7 right) and sixteen normal subjects underwent
DTI with 31 diffusion-gradient directions followed by computation
of fractional anisotropy (FA)-values by voxel-based morphometry
(VBM) and construction of two major temporal-lobe tracts: inferior-
longitudinal-fasciculi (ILF) and uncinate-fasciculi (UF). Tract-based-
spatial statistics (TBSS) offered calculation of FA-values for each tract
using automated VBM-database. The averaged duration of hemi-
spheric seizure-involvement was calculated for each temporal region
of left/right TLE-groups.
Results: The FA-values of ILF and UF were significantly different
between the temporal lobes in normal subjects (p b 0.005) and in non-
lesional TLE patients (p b 0.005). Using ILF, both left/right TLE patients
had significantly different ipsilateral FA-values compared with normal
subjects (p b 0.006) and similar results were found with UF. Left TLE
patients had significantly different ipsilateral FA-values in ILF when
compared with right TLE patients (ipsilateral-higher-FA) (p b 0.006)
and similar results were found with UF (ipsilateral-lower-FA). Using
UF, multiple linear-regression on right TLE patients showed a sig-
nificant correlation between duration of ipsilateral-onset and ipsilat-
eral FA-values (R2 = 0.69, p = 0.02) and a similar result for duration
of contralateral-spreading and contralateral FA-values (R2 = 0.6,
p = 0.04). Corresponding analyses on left TLE with UF, or that using
ILF, were not significant.
Conclusions: Left/right non-lesional TLE patients were functionally
different categories and their side-to-side difference may be demon-
strated on DTI. Frontal–temporal connections may underlie the associ-
ation between seizure-spreading/prolongation and white-matter tract
integrity in this group of patients.

doi:10.1016/j.jns.2013.07.073
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The study ofmental disorders in childrenwith age related epilepsy
with centro-temporal (Rolandic) spikes

D. Zaytseva, N. Titovb. aPsychiatry, Zaytsev's Psychoneurological Center,
St. Petersburg, Russia; bNeurology, Zaytsev's Psychoneurological Center,
St. Petersburg, Russia

Purpose:To examine the association between age at onset,massiveness
of Rolandic spikes in sleep EEG, their localization in the beginning of the
process, migration of spikes through the cerebral cortex during the
follow-up and to examine mental disorders in children to address the
question of the appropriateness of anti-epileptic therapy and its
duration.
Material and methods: Children with early onset “Rolandic” epilepsy
(up to 3) years, 10 people, with the debut of the children of 4–7 years,
10 people, and children with late onset Rolandic epilepsy (over
7 years) also 10. These children did not show any clinical neuroim-
aging and neurological disorders.
Evaluation of mental disorders (including speech) was carried out at
the first call, and every year before Rolandic spikes reduction in EEG.
In addition, academic performance (in school) was evaluated.
Results: For the younger age group in thefirst place on the representation
of mental disorders detected tempo delayed development of speech
skills, the second highest representation of symptoms in these children
was ADHD; in the middle age group ADHD reaches a degree of
psychopathic disorders, while speech disturbances were mild or not
diagnosed. In the older age groupmental disorders should not go beyond
the mild forms, without changing the school and social adaptability.
Conclusions: Children with age related epilepsy with Rolandic spikes
at an early onset are more in need of anti-epileptic therapy, which is
pathogenic for such mental disorders.

doi:10.1016/j.jns.2013.07.074
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Clinical features of epileptic attacks in patients with acute stroke
and rational approaches to its treatment

D. Izyumova, G. Izyumovab. aKhorezm Regional Multifield Medical
Centre, Uzbekistan; bRepublican Scientific Centre of Emergency Medical
Aid, Khorezm Branch, Urgench, Uzbekistan

Goal: To study epileptic attacks clinical features in patients with acute
stroke and to develop approaches to rational therapy.
Materials and methods: Comprehensively examined 78 patients with
acute ischemic stroke: men — 46 (59%), 32 (41%) — women (44 to
78 years). Neurological examination performed by standard technique
using instrumental investigation methods — electroencephalography,
Doppler ultrasound of head main arteries, and brain computer
tomography.
Results: The analysis showed: the left and right hemisphere strokes
were equally often, 37.4% and 39.1%, respectively, in 13% of patients
with stroke in vertebrobasilar basin, 10.5% patients suffered from
recurring cerebral stroke. 16% of patients had auras, in 22 (28.2%),
patients epileptic attacks developed in stroke debut, in 7 days after
stroke epileptic attacks were observed in 28 (35.9%) patients.
68 (87.2%) patients had the prevalence of focal attacks, and 15 (22%) had
simple partial attacks, 21 (30.9%) patients – the second-generalized, and
only 20 (29.4%) – polymorphic partial attacks. The status epilepticus
developed in 2 (2.9%) cases at stroke debut. Primary generalized attacks
were only observed in 7 (10.3%) patients.
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The foci of epileptiform activity were revealed in 22 (28.2%) patients,
and 56 (71.8%) patients had centers of slow-wave activity. Left-sided
localization of focal activity predominated in 48 (61.5%) cases.
26 (33.3%) cases revealed a tendency to predominance of critical
stenosis and occlusion of left carotid.
Conclusions: Rational approaches to treatment of these patients will
improve the quality of life, and social and family adaptation.

doi:10.1016/j.jns.2013.07.075
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Autosomal recessive cortical myoclonic tremor and epilepsy:
Association with a mutation in the potassium channel associated
gene CNTN2

E. Stögmann. Department of Clinical Neurology, Medical University of
Vienna, Vienna, Austria

We characterize a consanguineous Egyptian family with an autosomal
recessively inherited familial corticalmyoclonic tremor and epilepsy.We
usedmultipoint linkage analysis tomap the causative mutation to a 12.7
megabases interval within 1q31.3–q32.2 with a LOD score of 3.6. For
further investigation of the linked region in an efficient and unbiased
manner, we performed exome sequencing. Within the suspected region
we identified a homozygous single base pair deletion (c.503_503delG)
leading to a frameshift in the coding region of the 6th exon of CNTN2 alias
TAG-1 (p.Trp168fs), which segregated in the respective family. Many
studies point towards an important role of the CNTN2 product Contactin-
2 in neuronal excitability. Contactin-2, a glycosylphosphatidylinositol-
anchored neuronal membrane protein, and another transmembrane
protein called Contactin-associated protein-like 2 are together necessary
to maintain voltage gated potassium channels at the juxtaparanodal
region. CNTN2 knockout mice were previously reported to suffer from
spontaneous seizures and mutations in the gene encoding Contactin-
associated protein-like 2 (CNTNAP2 alias CASPR2) have been described to
cause epilepsy in humans. To further delineate the role of CNTN2 in
epilepsy patients, we sequenced the coding exons in 189 Caucasian
epilepsy patients. No recessivemutationwas detected, and heterozygote
carriers of rare CNTN2 variants do not seem to be predisposed to
epilepsy. Given the severity of themutation and the proposed function of
the gene, we consider this mutation as the most likely cause for cortical
myoclonic tremor and epilepsy in this family.

doi:10.1016/j.jns.2013.07.076
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Subjective handicap in people with epilepsy in Georgia
and Turkey

N. Gzirishvilia, E. Togonidzea, G. Lomidzea, Ç. Özkarab, G. Gözübatıkb,
S. Kasradzeaa, A. Tsiskaridzecc, J.W. Sanderd,e. aInstitute of Neurology
and Neuropsychology, Tbilisi, Georgia; bIstanbul University Cerrahpasa
Medical Faculty, Istanbul, Turkey; cTbilisi State University, Tbilisi, Georgia;
dDepartment of Clinical and Experimental Epilepsy, UCL Institute of
Neurology, Queen Square, London, UK; eSEIN — Epilepsy Institute in The
Netherlands Foundation and WHO Collaborating Centre for Research,
Training and Treatment in Epilepsy, Hoofddorp, Netherlands Antilles

Background: People with epilepsy have an impaired quality of life
due to the impact of the condition on various domains of their life.

Objective: To assess epilepsy-related subjective handicap in people
with epilepsy in two neighboring countries: Georgia and Turkey.
Methods: We distributed self-administrated questionnaires to con-
secutive people with epilepsy taking antiepileptic drugs attending
outpatient clinics at I.U. Cerrahpasa Medical Faculty in Istanbul and
at the Institute of Neurology and Neuropsychology in Tbilisi. The
SHE questionnaire was used which contains 32 items in six domains.
Low score indicates higher handicap. Probabilities of b0.05 were
considered as significant.
Results: A total of 200 people took part (equal number at each site).
Mean age was 31.7 years.62% of responders were female. 24% had
completed higher education. 27% had a “Work and activities” score
below 50 points, 13% for “Social and personal”, 28% for “Self
perception”, 30% for “Physical”, 19% for “Life-satisfaction” and 23%
for “Change” domains. In ‘Soc. personal’ (p = 0.003), ‘Life satisfac-
tion’ (p = 0.042) and ‘Change’ (p = 0.006) subdivisions mean rank
among people in Georgia were significantly lower except in “Social
and personal” domain in which the Georgian cohort had higher
scores. Association was found between social class and subdivision
variables such as ‘Physical’ (p = 0.036), ‘Self perception’ (p = 0.001),
‘Life satisfaction’ (p= 0.001) and ‘Change’ (p b 0.001). People in lower
social strata had lower scores.
Conclusion: Epilepsy imposes a high social burden on people in both
countries with people with epilepsy in the lower strata of society
may have a high burden.

doi:10.1016/j.jns.2013.07.077
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Status epilepticus in glioma

K.M. Knudsen-Baasa, J.F. Owea, S.E. Hegrestadb, B.A. Engelsena,
A.M. Storsteina. aNeurology, Haukeland University Hospital, Bergen,
Norway; bNeurology, Sentralsjukehuset i Sogn og Fjordane, Førde, Norway

Background: Symptomatic epilepsy is common in glioma, especially
in low grade glioma. There are few studies of status epilepticus (SE)
in glioma, but they are assumed to be relatively infrequent and
usually at the time of diagnosis or progression. We wanted to look at
the semiology, relation to cancer disease, treatment response and
recurrent SE in this population.
Material and methods: Patients with glioma WHO grades II–IV and
≥1 epileptic seizure at the time of diagnosis or later, have since 2009
been included in a prospective clinical observational study at
Haukeland University Hospital. N = 61 per 04.03.2013. SE is defined
as seizure N30 min or repeated seizures without restitution.
Results: We identified 17 SE in 13 glioma patients. Nine patients
had glioma grade IV, one patient grade III and three patients grade
II. The semiology of 11/17 SE was secondary generalized. 9/17 SE
occurred within six months of diagnosis. In half of the cases, SE
was onset symptom or sign of progression. In 10/17 antiepileptic
drugs (AEDs) were already in use at the time of SE. Intravenous
diazepam was sufficient in 10/17 SE. Midazolam was given in 2/17,
one AED in 3/17 and two AEDs in 2/17, in addition to diazepam.
General anesthesia was not discussed. Recurrent SE was seen in
4 patients.
Conclusion: SE was more frequent in high grade glioma and the
seizures were secondary generalized. Half of SE occurred in early
phase of cancer disease. All SE responded to first or second line
treatment. Most patients had not recurrent SE.

doi:10.1016/j.jns.2013.07.078
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Epilepsy and Parkinson: Frequent combination?

H. Stefan, J. Winkler. Dept. of Neurology, University Hospital Erlangen,
Erlangen, Germany

Background: Between 2000 and 2010 a cohort of 612 patients
with Morbus Parkinson were registered. 21 of those suffered from
epilepsy and Parkinson. Male = 15 patients, age 52–91 years, mean
74 years; female = 6 patients, age 64–88 years, mean 80 years.
Etiology of epilepsies of all was analyzed.
Objective: Epidemiological studies indicate a strong increase of
elderly patients. Compared to 1985 in 2030 an increase of 30% of the
population in Germany will be older than 65 years is estimated.
The question arises: Which comorbidities of neurological disorders,
especially epilepsy and Parkinson occur because in special syn-
dromes (FTDP-17) a frequent combination of both is described. How
frequently patients with Morbus Parkinson also suffer from crypto-
genic epilepsies (unknown etiology).
Patients and methods: Most patients suffered from symptomatic
epilepsies due to ischemia or intracranial bleedings (n = 11), while
only two patients suffered from cryptogenic focal epilepsies (0.32%).
Results: Our findings indicate a rare coincidence of Morbus Parkinson
disease and cryptogenic epilepsies. This is in agreement with observa-
tions that occurrence of Parkinson decreased seizure frequency.
Concerning seizure inhibition reduced GABAergic and dopaminergic
mechanisms are reported.
Conclusion: Anticonvulsant action of dopamine is attributed espe-
cially to D2 receptor stimulation in the fore brain. Because epilepsy
treatment by means of selective D2 agonists is beneficial in animal
studies a well designed clinical trial is warranted to test its efficacy.

doi:10.1016/j.jns.2013.07.079
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Prescription patterns and self-reported side effects of
antiepileptic drugs in patients with epilepsy at
tertiary referral center in Austria

E. Pataraia, R. Jung, K. Trimmel, S. Aull-Watschinger. Medical University
of Vienna, Vienna, Austria

Objective: The aim of the present study was to examine the trends in
prescribing antiepileptic drugs (AEDs), seizure frequency and self
reported side effects in patients with epilepsy at the tertiary referral
center in Austria.
Methods: 530 consecutive patients with epilepsy who were examined
at the specialized epilepsy outpatient clinic of the Department of
Neurology, Medical University of Vienna, were enrolled in the study.
Demographic data, current AEDs, seizure frequency, Hospital Anxiety
and Depression Scale and self-report Adverse Events Profile were
evaluated.
Results: Monotherapy was used in 55.3% of patients, 30.9% of
patients had 2 AEDs, 13.8% of patients had 3 and more AEDs. 32.6% of
patients were seizure free. 32.3% of patients were not-seizure-free
and had monotherapy, the remaining patients had AED combination.
The most frequent used drug was Levetiracetam (LVT) in focal
epilepsies (37%) and Valproicacid (VPA) in generalized epilepsies
(44%). Most frequently reported side effects were ataxia (p = 0.048),
aggression (p = 0.014), nausea (p = 0.052), and cognitive impair-
ment (p = 0.059). Most common combination of AEDs was LVT &
CBZ (25.3%). The other combinations were LVT and Lamotrigine

(9.7%), LVT and Lacosamide (9.3%) and LVT & OXC (8.0%). Seizure-
free patients had scored better in HADS (anxiety 8.9%, depression
5.8%) compared to not seizure-free patients (anxiety16.6%, depres-
sion 12.5%).
Conclusions: The present retrospective study provides updated
information on the patterns of prescription of AEDs in a large
population of patients with epilepsies. There was a high portion of
patients with more than one AED, which can be explained by
increasing number of new AEDs, many of which are approved only
for add on therapy.

doi:10.1016/j.jns.2013.07.080
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A presentation of two clinic cases of Hypomelanosis of Ito
and epilepsy

J. Zhang.Department of Neurology, Hunan Children's Hospital, Changsha,
China

Hypomelanosis of Ito, also known as the lack of incontinentia pigment
achromians, is mainly with skin and nervous system symptoms and
may be associated with many side symptoms such as head and facial
dysplasia, congenital malformation of heart and reproductive systems,
etc. Because it is related to multiple systems and organs it is now
considered a multi-system involved skin disease.
Ito (Ito's) first reported this disease in 1951 and he considered it might
be due to autosomal dominant inheritance [1]. Now people are inclined
to think that the possible pathogenesis of the disease is mutations
caused by the X chromosome inactivation or activation that caused
abnormal transition of mesoderm and ectoderm precursors during
embryonic development, and as a result, leading to skin section line
development disorder, neuronal migration disorder, neurodysplasia,
and forming multi-system abnormalities.
At present the available epidemiological data for such kind of
neurocutaneous syndrome disease is very limited. Two cases were
identified in Changsha, China and are reported here. At first the whole
process of diagnoses and treatments for the patientswill be described in
detail. Then, discussions are presented on how to identify Hypo-
melanosis of Ito from another two similar neurocutaneous syndromes:
incontinentia pigmenti and tuberous sclerosis. The last part of this
paper is recommendations on general procedures of diagnosis and
treatments for this disease.

doi:10.1016/j.jns.2013.07.081
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Hot water epilepsy-seizure induction procedure during
EEG recording

B. Labovic, R. Raicevic, T. Lepic, N. Rajsic. Clinic of Neurology, Military
Medical Academy, Belgrade, Serbia

Hot water epilepsy (HWE) represents a rare clinical entity, classified
in a group of “reflex epilepsy” in which seizures are precipitated by
hot water during bathing.
Case report: We report HWE in a 21-year-old male, with symptoms
that appeared at the age of 7 years old. After initial provocative
procedure we have applied a tea pot filled with warm water at 38 °C
and wrapped it with towel and then was pressed against his back but
with no effect. But when we used a shower of wider surface with hot
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water of the same temperature 38 °C, this has been effective. It is
possible that the stimulation of broad skin areas involves hyper
synchronization of the parietal and frontotemporal regions that is
critical to elicit seizure not the temperature alone.
Discussion: Findings of local epilepriform in frontotemporal regions
lead to the assumption of structural lesion of temporal lobe but
subsequent neuro-imaging studies failed to prove it. Experimental
data derived from animal model mimicking HWE has shown
ischemic changes in specific topographic areas, like Sommers' sector
in hippocampus, layers 4 and 5 neurons of the cerebral cortex
reticular neurons in brainstem a pathological feature reminiscent of
the human epileptic brain. Autopsy findings of three HWE patients
have suggested themost likely pathophysiologicmechanism in abnormal
thermoregulation among genetically susceptible population with possi-
ble environmental influences.
Conclusion: It is possible that stimulation of the broad skin areas
involves hypersynchronization on the parietal and frontotemporal
regions that is critical to elicit seizure, not the temperature alone.

doi:10.1016/j.jns.2013.07.082
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PRRT2 mutation in Japanese PKC/PKD cases

M. Morita, I. Nakano. Jichi Medical University, Shimotsuke, Japan

Introduction: Paroxysmal kinesigenic choreoathetosis dyskinesia (PKC/
PKD) is characterized by brief attacks of involuntarymovement triggered
by sudden onset of movement. PKC/PKD is commonly inherited as an
autosomal dominant trait, and PRRT2 gene was recently identified as the
causative gene.
Objectives: To search for mutations in PRRT2 gene in Japanese cases
with PKC/PKD.
Patients and method: Two cases with a family history of PKC/PKD
and three sporadic cases were studied. All cases developed
symptoms during childhood. Blood samples were collected after
obtaining informed consent, and genomic DNA was extracted using
standard procedure. Three exons of the PRRT2 gene were amplified by
PCR, and sequencing was then carried out using ABI 310 automated
sequencer.
Results: Truncating mutation in two familial cases was identified,
but any mutations were not found in sporadic cases.
Conclusion: PRRT2 genemutation is also confirmed in Japanese PKC/PKD
cases.

doi:10.1016/j.jns.2013.07.083
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Pooled analysis of individual patient data from European
observational studies on zonisamide use in clinical practice:
Sub-group comparisons of efficacy

M. Brodiea, J. Pardob, H. Stefanc, S. Dupontd, A. Franciae, K.O. Nakenf,
S. Leproustg, M. Bagulh, I. Chouettei, B. Allafj. aEpilepsy Unit, Western
Infirmary, Glasgow, UK; bNeurology, Hospital Clinico, Santiago de
Compostela, Spain; cUniversity of Erlangen, Erlangen, Germany; dEpilepsy
Unit, Hôpital de la 'Pitié-Salpétrière', Paris, France; ePoliclinico Umberto,
Rome, Italy; fNational Centre for Epilepsy, Oslo, Norway; gKappa Santé,
Paris, France; hEMEA & Russia, Epilepsy Business Unit, Hatfield, UK;
iEuropean Epilepsy Medical Team, Eisai Europe Limited, Hatfield, UK;
jEpilepsy Medical Team, Eisai, Paris, France

Background: A pooled analysis has been implemented from 5 European
observational studies on zonisamide in routine clinical practice: France,
Germany/Austria, Spain, Nordic countries and Scotland.
Objective: To assess overall efficacy of zonisamide and explore sub-
group comparisons in a larger sample of real-life observational studies.
Material and methods: Efficacy endpoints were assessed at 6 months
according to: ≥50% responder rate, seizure-free rate ≥2 months and
retention rate. Sub-group comparisons were the number of previous
antiepileptic drugs (AEDs) before zonisamide initiation and the main
first line AED with zonisamide.
Results: A total of 988 patients with partial epilepsy were included: 427,
292, 136, 102 and 31 patients in France, Germany/Austria, Scotland,
Nordic countries and Spain respectively. There was a significant
association between the number of previous AEDs at zonisamide
initiation and efficacy endpoints (p b 0.01). For patientswithout previous
AED, the ≥50% responder rate was 59% (versus 46% for patients with at
least 3 previous AEDs); the seizure-free rate was 33% (versus 17%).
Zonisamide–valproic acid seemed to be the best bitherapy associated
with efficacy endpoints, compared to zonisamide–carbamazepine,
zonisamide–lamotrigine and zonisamide–levetiracetam combinations,
but not significantly (≥50% responder rate (p= 0.12); for seizure-free
rate (p= 0.11)).
Conclusion: These preliminary results regarding efficacy sub-group
comparisons show a trend in favour of a better responder rate for
patients “newly” treated for partial epilepsy (i.e. with a lower
number of previous AEDs at zonisamide initiation). Complementary
analyses will be performed to take into account potential heteroge-
neity regarding confounding factors including baseline severity.

doi:10.1016/j.jns.2013.07.084
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Precise detection of epileptic spikes in the EEG

M. Weinkopfa, H. Perkoa, M. Hartmanna, G. Gritscha, F. Fürbaßa,
D. Grosseggerb, T. Klugea. aAustrian Institute of Technology,
Vienna, Austria; bAlpha Trace Medical Systems, Vienna, Austria

We present a novel method that automatically detects interictal epileptic
spikes in the electroencephalogram (EEG). Conventionally, EEG experts
visually analyze the EEG recordings in order to identify such patterns.
This is time-consuming, laborious and prone to errors especially for long
term recordings of many hours or days. For this reason automatic spike
detection systems are of great interest in order to allow an objective and
accurate investigation with significant time-savings.
Since it is often preferred to find clear spikes rather than to find all
spikes, we developed a method maximizing the precision, i.e. the
portion of true positives in the detections. Our system first detects
spikes based on a non-restrictive definition of the spike morphology.
Subsequently the spikes are grouped by clustering methods using
morphological features and the results of a source localization. The
clustering allows an immediate overview of the types of spikes
contained in the EEG data and the identification of multiple sources.
Representative group averages are presented to a user who is able to
deselect artifact clusters containing false positive detections only.
Our results were obtained from the EEG of three patients with a
recordingduration totaling 6.5 h and containing 282 spikes,whichwere
marked by experienced EEG experts. After the initial detection we
achieved an average precision of 85% with a sensitivity of 48%. The
subsequent clustering performed a very clear separation of true spikes
and artifacts and could be used to increase the precision of up to 98%.

doi:10.1016/j.jns.2013.07.085
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A paraneoplastic limbic encephalitis as the first manifestation of
an plasmacytoma

R. Schimana. Clinic Vilshofen, Vilshofen, Germany

Background: A 72-year old woman had several drop-attacks and a
neurological syndromewith aphasic symptoms, ataxic gait andmnestic
deficits. The syndrome is getting better, but 7 days later she had a
temporal lobe seizure. Is the syndrome the first sign of a epilepsy with a
prolonged remission or a nonconvulsive status epilepticus or seizures
are expression of an systemic CNS-disease.
Objective: Hemiparesis left with fine motoric skills deficits.
Neuropsychology: Deficits in short time memory and attentional
functions.
Material andmethods: The classical neurological diagnostic procedures.
Results: EEG: No slow activity. No seizure pattern. Theta–Delta focus
right temperoparietal.MRI: no new ischemic sign. Hyperintensive lesions
in T2 weighted images.
Leptomeningeal enhancement.
Liquor: cells: 4, protein: 120 mg/dl, glucose: lactate normal. Reiber
diagram: blood–brain barrier disturbance. Ig G very increased, Ig M very
decreased. Oligoclonal bands in serum and liquor positive. Laboratory:
normal except for creatinine 1.5 mg/dl. Vasculitis-screening and thyreoid
antibodies negative. Electrophoresis: monoclonal gammopathy.
Immunfixation (IF) serum: light chain type kappa.
IF urine: bence jonce proteinuria Paraneoplastic antibodies: CV2-
positive, NMDA-AB, potassium-channel AB, Hu, Ri, Ma negative. Bone
marrowbiopsy: immunhistochemistry compatiblewith anplasmacytoma
light chain type kappa.
Conclusion: Based on the results the syndrome is in the order of
a paraneoplastic limbic encephalitis. Under a cortisontherapy the
syndrome and blood–brain barrier disturbance is getting better. The
neurological diagnostics contribute to the detection of the plasmacytoma.
Hitherto we seen paraneoplastic neurological syndromes with positive
CV2-antibodies in relation to thymoma, lung-cancer, but not with a
plasmacytoma.

doi:10.1016/j.jns.2013.07.086
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Physical disabilities of epilepsy in poor resource countries

A.E. Bukusia, R.N.Mbuguab. aClinical Research, Nairobi University, Nairobi,
Kenya; bGlobal Mental Health, Kenya Association for the Welfare of People
with Epilepsy, Nairobi, Kenya

Background: Epilepsy is an important cause of disability and death. It
has been suggested that 85% of children with disability live in resource
poor countries (RPCs), but there is little data to support this.
Methods: We conducted a survey of epilepsy in children aged 6–9 years
in at Kenyatta National Hospital. First, we screened for neurological
disability by administering the Ten Questions Questionnaire (TQQ) to
parents/guardians of the children. In phase two, we performed a com-
prehensive clinical and psychological assessment on children who tested
positive on TQQ and on a similar number of childrenwho tested negative.
Results: A total of 10218 children were screened, of whom 955 (9.3%)
were positive on TQQ. Of these, 810 (84.8%) were assessed, and of those
who tested negative 766 (8.3%) were assessed. The prevalence for
moderate/severe epilepsywas 61/1000 [95% confidence interval (95% CI)
48–74]. The most common domains affected were epilepsy (41/1000),
cognition (31/1000), and hearing (14/1000). Motor (5/1000) and vision

(2/1000) impairmentswere less common. Of the neurologically impaired
children (n=251), 56 (22%) had more than one impairment. Neonatal
insultswere found to have a significant associationwithmoderate/severe
epilepsy in both the univariate [odds ratio (OR)= 1.70; 95%CI 1.12–2.47]
and multivariate analyses (OR= 1.30; 95% CI 1.09–1.65).
Conclusions: There is a considerable burden of moderate/severe
epilepsy in Kenya hospitals, with motor, vision, epilepsy, cognition,
and hearing being the most common domains affected. Neonatal
insults were identified as an important risk factor.

doi:10.1016/j.jns.2013.07.087
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Classification of focal epileptic seizure transformations in adults

A. Dubenkoa, E. Dubenkob, O. Vasilyevaa, D. Kovalenkoa. aInstitute of
Neurology, Psychiatry and Narcology, Kharkiv, Ukraine; bNational Medical
University, Kharkiv, Ukraine

Background: In the structure of clinical understanding of various focal
forms of epilepsy both frequency and type of seizures, aswell as seizure
patterns change dynamics.
Objective: To study various seizure transformation types as an
important indicator of the disease severity and to create transforma-
tions' classification, suitable to be employed in clinical practice.
Patients and methods: Seizure transformations were studied in 273
epileptic patients. The impact of seizure dynamics on functional status of
the brain, quality of life, and emotional and cognitive status of patients
was assessed. By transformation we understood complete change of the
seizure type or its components.
Results: Full seizure type modification revealed positive and negative
seizure transformations. Positive transformation manifested itself as
modification of secondary generalized or complex partial seizure into
simple partial seizure, as well as modification of secondary generalized
seizure into complex partial seizure. With negative transformation, this
group of patients displayed modification of complex partial and/or
simple partial seizure into secondary generalized seizure. Also, addition
of other simple and complex seizures was observed.
Positive transformationwas usually accompanied by improved quality of
life, emotional state, and cognitive functions. With negative transforma-
tion these indicators deteriorated.
Transformations with changing focal seizure component manifested in
it being longer or shorter in the structure of secondary generalized or
complex partial seizure.
Conclusion: The suggested classification of focal seizure transformations
is a vital criterion in estimating clinical state of patients and types of
disease progression. This is important for identifying adequate therapy.

doi:10.1016/j.jns.2013.07.088
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Effect of anti epileptic therapy on serum homocysteine in children

P. Kishore, R.R. Pandey, S. Warsi. Pediatrics, Holy Family Hospital,
New Delhi, India

Background: Elevated serum homocysteine concentration is associated
with increased risk for vaso-occlusive disease like cerebrovascular stroke,
coronary artery disease, and also the risk of resistance to anti-epileptics
and refractory epilepsy. Hyperhomocysteinemia has been frequently
associated with the administration of anti epileptic drugs (AEDs).
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Objective: This study aims at evaluating the effect of anti-epileptic
therapy on serum homocysteine levels in children.
Methods: 53 children (males—32, females—21) presenting to the
Pediatric Outpatient and Inpatient Department of Holy Family Hospital,
New Delhi with seizures in age group of 6 months–14 years were
included in the study. Serum homocysteine (Hcy)levels of children
already on AEDs for N6 months (Group A) were compared with
children before initiation of anti epileptic drugs (Group B). These
children were followed up after 6 months of anti epileptic therapy and
serum homocysteine was compared (Group C).
Results: Average Hcy levels in subjects who had already received
N6 months of antiepileptic drug therapy were 12.58 ± 2.68 μmol/l,
compared to 8.83 ± 2.82 μmol/l, at recruitment(p= 0.001). Significant
increased levels were also observed in children followed up after
6 months of AED—10.27 ± 3.06 (μmol/l) compared to 8.63 ± 2.90
(μmol/l) at initiation of AED. 9 children who received N1 AED had
significantly higher levels—14.15 ± 2.56 (μmol/l) compared to children
on monotherapy—10.22 ± 3.06 (μmol/l). Carbamazepine therapy for
6 months caused significant increase in Hcy 10.78 ± 2.82 (μmol/l)
compared to baseline of 9.30 ± 2.70 (μmol/l) (p = 0.016).
Conclusions: AEDs in children, especially those receiving multidrug or
long duration treatment, cause significantly increase in homocysteine
levels, a risk factor for vaso occlusive diseases.

doi:10.1016/j.jns.2013.07.089
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Prescribing patterns of antiepileptic drugs and interaction risk in
general practice

D. Italianoa, R. Ferraraa, G. Trifiro'a, G. Starvaggia, C. Pagliarob,
R. Naniaa, M. Tari'b, A. Capuanoc, E. Spinaa, V. Arcoracia. aDepartment
of Clinical and Experimental Medicine, University of Messina, Messina,
Italy; bCaserta Local Health Unit, Caserta, Italy; cDept. of Experimental
Medicine, Pharmacology Section, Second University of Napoli, Napoli, Italy

Background: In the last years a growing trend in anti-epileptic drug
(AED) use was observed, but few data concerning indication of use and
drug interaction risk are available in general practice.
Objective: To analyze the prescribing pattern of newer and older AEDs
in the period 2005–2011 and to assess the exposure to potential drug
interactions in a general practice setting of southern Italy.
Patients andmethods:Weanalyzed data of almost 150,000 individuals
registered in 123 general practitioners' lists. One-year prevalence and
incidence were calculated. The frequency of concomitant treatment
with clinically relevant interacting drugs was also determined.
Results: Prevalence of AED use increased from 10.7/1000 to 13.0/
1000 for old AEDs, and from 14.7/1000 to 16.2/1000 for new AEDs,
with a peak of 22.3 in 2006. Among older AEDs, phenobarbital and
valproate were the most widely used in 2011, accounting for 21.23%
and 16.23% of total AED use. In the same year oxcarbazepine and
lamotrigine were the most used new AEDs (10.91% and 10.79% of
total, respectively), while gabapentin and pregabalin exhibited the
higher incidence of use. A high number of patients treated with older
AEDs received co-prescription at clinically relevant interaction risk.
Lamotrigine also showed a high annual rate of possible interaction.
Conclusion: The increasing use of newer AEDs was mostly due to
the prescription of gabapentin and pregabalin for neuropathic pain.
The revised re-imbursement criteria determined a fall in use in 2007.
The large use of phenobarbital should be considered due to the risk of
adverse drug reactions.

doi:10.1016/j.jns.2013.07.090
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Peculiarities of structural white matter abnormalities on clinical
realization of epilepsy

V. Kistsena, V. Evstigneeva, I. Bulaevb, R. Sakovichc. aBelarusian Medical
Academy of Postgraduate Education, Minsk, Belarus; bInstitute of
Traumatology, Minsk, Belarus; cMinsk City Clinik No. 2, Minsk, Belarus

Objective: The current study examined patterns of white matter
tract abnormalities and relationships with clinical and neurophysi-
ologic factors in subjects with epilepsy.
Methods: DTI data with tractography were obtained in 46 epilepsy
patients (36 with pharmacoresistant subjects and 10 at remission stage)
and 10 age-matched healthy controls using 1.5-Tesla MR scanner
(Philips). Analysis of fractional anisotropy (FA) and diffusion mean
diffusivity (MD) for anterior and posterior hemispheric quadrants was
performed. Correlation analysis for FA and MD with clinical course
of disease and EEG-mapping, cognitive event potential parameters was
carried out.
Results: Subjects with epilepsy, as compared to healthy controls,
demonstrated four patterns of tracts reduced: in frontal lobe, lateral
parts of hemisphere mono- or bilaterally, anterior and/or posterior
commissure, complex of several tracts changes. Epilepsy subjects have
reduced FA, predominately in the epileptogenic cerebral hemisphere
(p b 0.05). MD increasing and cluster of tracts reduce in frontal lobe
typified for pharmacoresistant course of disease (p b 0.05). Pattern of
tracts reduced in lateral parts of hemisphere monolateraly correlated
with focal onset of epilepsy, bilaterally—with generalized seizure onset
(R = 0.42, p = 0.03). Anterior and/or posterior commissural reducing
correlated with prolonged P300 latency (R = 0.39, p = 0.029). Mean FA
and MD was positively correlated with Beck and Spilberger–Hanin scale
data (R=−0.2, p b 0.001) and P300 latency (R= 0.23, p b 0,001).
Presence of epileptic EEG activity was correlated with FA reduction
(R= 0.7, p = 0.01).
Conclusions: Epilepsy is associated with widespread disturbances in
white matter tracts. DTI data can be predictors of clinical course of
disease and cognitive disturbances.

doi:10.1016/j.jns.2013.07.091
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Clinical and epidemiological characteristics of epilepsy in children
in Kazakhstan

M. Lepessova, B. Myrzaliyeva. Child Neurology, Almaty State Institute
of Advanced Medical Education, Almaty, Kazakhstan

Objective: To study the epidemiological and clinical features of
epilepsy in children in Kazakhstan.
Methods: Patients with epilepsy aged 0 to 14 years.
Results: The analysis of 1477 cases of epilepsy in children. The high
prevalence of epilepsy (12.1–14.3%) was observed in regions with
unfavorable environmental conditions. The frequency of epilepsy
among boys was 58.6%, of girls— 41.4%. The age of onset of the disease:
in the first year of life — 20%, 1–3 years — 27.5%, 4–7 years — 31.8%, 8–
14 years — 20.7%. 378 children with epilepsy were subjected to in-
depth examination. Analysis of the etiologic factors of symptomatic
epilepsy (n= 234) showed the prevalence of perinatal factors — 65%
(152), congenital malformations of the nervous system — 32.9% (77),
genetic abnormality — 2.1% (5). 103 patients (27.2%) had generalized
epilepsy, 177 (46.8%) — partial epilepsy, 98 (25.9%) — epileptic
encephalopathy. Generalized epilepsy presented idiopathic forms:
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generalized epilepsy with isolated attacks — 56.3% (58 children),
childhood absence epilepsy— 24.3% (25), benign myoclonic epilepsy of
infancy — 11.7% (12), epilepsy with myoclonic–astatic seizures — 7.8%
(8). Partial epilepsy consisted of: occipital— 25 (14.12%), temporal— 7
(3.95%), frontal — 16 (9%), rolandic — 18 (10.16%), epilepsy with
secondary generalized attacks — 111 (62.71%). Epileptic encephalopa-
thy: syndromeOhtahara— 4 (4.1%),WS— 67 (68.3%), LGS— 15 (15.3%),
ESES — 3 (3%), pseudo-Lennox syndrome — 9 (9.1%).
Conclusion: The results were the bases for the formation epilepsy
register in Kazakhstan.

doi:10.1016/j.jns.2013.07.092
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Towards surgical treatment of status epilepticus complicating
Lennox Gastaut syndrome: Place of the vagus nerve stimulation

S. Mrabeta, I. Hmidaa, N. Ben Alia, M. Kchaoua, M. Fradjb, S. Belala.
aNeurology, Tunis, Tunisia; bCharles Nicolle Hospital, Tunis, Tunisia

Introduction: About 50–70% of epileptic patient with Lennox
Gastaut syndrome (LGS) present a status epilepticus (SE) requiring
immediate treatment. Typically, refractory SE does not respond to
anti-epileptic drug therapy. Vagus nerve stimulation (VNS) therapy
seems to be an alternative for these patients.
Purpose: Our study consists in comparing the clinical evolution and
quality of life of three patients followed for LGS in the department of
neurology of Charles Nicolle Hospital before and after setting up a VNS.
Methods: We retrospectively reviewed three children with LGS and
recurrent SE treated successfully with VNS. Neurological exam,
electroencephalography (EEG), and cerebral MRI were made.
Results: The mean age was 10.6 years. The sex ratio was 2/1.
Between the 12th and 48th month long-term follow-up, the decrease
in seizure frequency was over than 50%. There was also a decrease of
drowsiness on the post critical and improving awareness, attention
and mood. There are no more electrical abnormalities.
These results are consistent with those described in previous studies
about this topic. VNS has also an economic benefit with reduction in
hospital costs and hospital stays in Intensive Care Unit. The precise
action of VNS as a neuromodulatory treatment for epilepsy is still
unknown, but efficacy seems based on an incremental effect. The
main described effect of VNS on brain activity is a thalamic activation
and inhibition of the solitary tract nucleus.
Conclusion: The management of LGS with refractory SE is very
difficult.VNS can be a good alternative to prevent the recurrence of
seizures.

doi:10.1016/j.jns.2013.07.093

Abstract — WCN 2013
No: 1335
Topic: 1 — Epilepsy
Meropenem induced myoclonus: A case report

T. Spina Silvaa, R.D.-P. Duccib, F.P. Zorzettoc, V.L. Braatzc, L. de Paolac,
P.A. Kowacsc. aNeurology, Internal Medicine Department, Curitiba,
Brazil; bNeurology Service, Internal Medicine Department, Curitiba,
Brazil; cNeurology Service, Clinical Hospital of Paraná Federal University,
Curitiba, Brazil

Background: Among adverse drug reactions myoclonus is of rare
occurrence.

Objective: To report a case of meropenem induced myoclonus.
Patients and methods: This patient was evaluated at the Clinical
Hospital of Paraná Federal University, Brazil.
Results: A 61-year-old woman was seen because of myoclonic
status. In the previous year she had been hospitalized due to dilated
cardiomyopathy (ejection fraction = 21%) plus non-sustained ven-
tricular tachycardia and managed with an implantable cardiac
defibrillator. She was readmitted on a setting of precordial pain plus
cardiac insufficiency profile requiring vasoactive drugs and an intra-
aortic balloon. Her coronary angiography was unremarkable. In the
following days her dyspnea worsened requiring non-invasive
ventilation and her central catheter became colonized. She evolved
with oliguria, vomiting, hypoglycemia, syncope and cardiac arrest
successfully managed with cardiorespiratory resuscitation (CPR).
Her renal function decreased and a urinary infection ensued, so
intravenous meropenem 100 mg/day was started based on the
antibiogram. On this very day she presented with intense and
maintained myoclonic jerks involving her shoulder girdle, neck and
head. The myoclonic jerks were attributed to renal impairment
and she underwent two hemodialysis sessions without changes
in myoclonic status. Her prolonged electroencephalography (EEG)
recording revealed spikes and polyspikes and waves that were
abolished by 2 mg of intravenous diazepam suggesting myoclonus
of cortical origin. After diazepam clearance myoclonus recurred and
was abated only when meropenem was withdrawn and substituted
by cefepime. Myoclonus never relapsed thereafter.
Conclusion: Meropenem epileptogenicity should be remembered,
especially for those patients bearing renal insufficiency and within a
complex clinical scenario.

doi:10.1016/j.jns.2013.07.094
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Neuron specific enolase is the most sensitive biomarker in acute
seizure patients

H.I. Kim, W. Ko, W.-J. Kim. Neurology, Gangnam Severance Hosp.,
Yonsei University College of Medicine, Seoul, Republic of Korea

Objectives: Identification and diagnosis of seizure are difficult
among patients with a loss of consciousness. Distinguishing only
based on medical history obtained from the patient can be
complicated as there may be no witnesses of the event. We evaluate
several makers for effectiveness of diagnose seizure.
Patients and methods: Adult patients aged 19–79 years who
admitted to Gangnam Severance Hospital were included. We only
included the patients had blood test within 8 h after seizure attack.
We analyze serum biochemistry including neuron specific enolase
(NSE), prolactin, and ammonia.
Results: We enrolled 41 patients who had final confirmed diagnosis
of a generalized tonic–clonic seizure and underwent analysis of
serum prolactin, NSE and ammonia (29 males, 13 females). NSE is
the most sensitive biological marker to diagnose seizure (sensitivity:
NSE 86% N ammonia 69% N prolactin 39%).
Conclusion: Serum NSE during short post-ictal period may be useful
tests for diagnosis of seizure. We consider to analysis NSE when the
patient with loss of consciousness is uncertain to differentiate to
other disease rather than seizure.

doi:10.1016/j.jns.2013.07.095
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Zonisamidemonotherapy in adult patientswith partial, generalized
& combined seizures: Interim analysis of a open-label,
non-comparative, observational study

A. Dasha, N.C. Manjunathb, A. Kiranc, V.N. Mathurd, S. Shahe, S. Jaina.
aMedical and Regulatory Affairs, Eisai Pharmaceutical India Private Limited,
Mumbai, India; bDept of Neurology, Brain & Nerve Care Centre, Bangalore,
India; cDept of Neurology, Ayush Neuro Care, Secunderabad, India; dDept
of Neurology, Vivekananda Hospital, Hyderabad, India; eDept of Neurology,
5 Advanced Neurology & Superspecilaity Hospital, Jaipur, India

Purpose: To evaluate efficacy and safety of Zonisamide monotherapy
in adult patients with partial, generalized & combined seizures.
Method: In this open, non-comparative, multi-center, observational
study, 119 patients (73 males) having partial, generalized and
combined seizures were treated with Zonisamide monotherapy (100–
500 mg/day) for 24 weeks. Seizure frequency, clinician's global assess-
ment of response to therapy (CGART) and patient's global assessment of
tolerability to therapy (PGATT) were assessed every 4 weeks. Primary
outcome was reduction in seizure frequency and secondary outcomes
were responder rate (N50% reduction in seizure frequency) and seizure
freedomover 24 weeks. Adverse eventswere recorded during the study
period. Change in seizure frequency from baseline was analyzed by
Friedman test (non-parametric repeat measures ANOVA).
Results: 97 patients completed 24 weeks study period, while 23
discontinued (12 lost to follow up, 3 due to medication error, and 1
withdrew due to adverse event). Mean percent reduction in seizure
frequency at 24 weeks was 89.30%. After 24 weeks, overall responder
rate was 66.18%, whereas 24 weeks seizure freedom was 45.59%.
Adverse events were reported in 6 (5.04%) patients, of which 2
(1.68%) had loss of appetite, while 1 patient each reported dizziness,
and aggressive behavior with sleep disturbance.
Conclusion: Zonisamide monotherapy demonstrates favorable efficacy
and tolerability in adult patients with partial, generalized & combined
seizures. However this is an interim analysis.

doi:10.1016/j.jns.2013.07.096
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Efficacy and safety of Zonisamide as first add-on therapy in adult
patients with partial, generalized and combined seizures

A. Dasha, S.S. Rawatb, B. Jyothic, B. Demudubabud, V. Kumare, V. Bajpaif,
R. Ghatulea. aMedical and Regulatory Affairs, Eisai Pharmaceutical India
Private Limited, India; bDept. of Neurology, KEM Hospital, Mumbai, India;
cNeurology, Mediplus Clinic, Hyderabad, India; dDept. of Neurology, Caring
Hands Neuro Centre, Vishakhapatnam, India; eDept. of Neurology, Metro
Hospital & Heart Institute, Noida, India; fDept. of Neurology, Sai Neurology
Clinic, Lucknow, India

Purpose: To evaluate the efficacy and safety of Zonisamide in adult
patients with partial, generalized & combined seizures.
Method: In this open, non-comparative, multi-center, observational
study, 271 patients (151 males) having partial, generalized and
combined seizures were treated with Zonisamide (100–500 mg/day)
for 24 weeks as first add-on to the primary antiepileptic drug of
clinician´s choice. Seizure frequency, clinician's global assessment
of response to therapy (CGART) and patient's global assessment of
tolerability to therapy (PGATT) were assessed every 4 weeks. Primary
outcome was reduction in seizure frequency and secondary outcomes
were responder rate (N50% reduction in seizure frequency) and seizure

freedomover 24 weeks. Adverse eventswere recorded during the study
period. Change in seizure frequency from baseline was analyzed by
Friedman test (nonparametric repeat measures ANOVA).
Result: 231 patients completed 24 week study period, and 40
discontinued (30 lost to follow up, 7 due to medication error, and
1 withdrew due to adverse event). Mean percent reduction in
seizure frequency at 24 weeks was 92.97%. After 24 weeks, the
overall responder rate was 52.14%, whereas 24 weeks overall seizure
freedom was 39.83%. Adverse events were reported in 6 (5.04%)
patients, of which 2 (1.68%) patients reported loss of appetite.
Conclusion: Zonisamide demonstrates favorable efficacy and tolerability
as first add-on in adult patients with partial, generalized & combined
seizures.

doi:10.1016/j.jns.2013.07.097
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Health economic consequences of epilepsy in Austria

F. Schwendingera, T.E. Dornerb, K.V. Steinb, B. Seidla, E. Pataraiaa.
aDepartment of Neurology, Centre for Public Health, Medical University
Vienna, Vienna, Austria; bInstitute of Social Medicine, Centre for Public
Health, Medical University Vienna, Vienna, Austria

Introduction: Even though it is one of the most common neurologic
diseases, in Austria no cost-of-illness study exists for epilepsy. Health
economic evaluations are important tools for decision makers, such as
insurance carriers or physicians, to ensure fair distribution of limited
resources.
Objective: The purpose of this study was to evaluate the direct and
indirect costs of epilepsy.
Method: 131 consecutive patients attending the outpatient clinic of
the tertiary epilepsy center in Vienna were prospectively evaluated.
A patient diary and a questionnaire were used to record direct and
indirect costs for a twelve-month period. 67 patients contributed at
least three months, 46 patients twelve months of information. The
human capital approach was used to calculate the indirect costs.
First results: The mean annual cost per person was 14,322 €. Direct and
indirect costs contributed 50% to the total costs. Early retirement was
the largest cost factor (6396 €/44.6%), followed by diagnostics (2527 €/
17.6%), inpatient care (2272 €/15.9%) and antiepileptic drugs (2012 €/
14%). Refractory epilepsy and partial seizures were cost driving factors.
Conclusion: In this study the total costs exceed those of comparable
studies. This can be explained with differences in methodology. The
pattern of cost-distribution in this study is found in most of the
recent existing studies. However, studies including more patients
and exact evaluation of cost driving factors are needed.

doi:10.1016/j.jns.2013.07.098
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Brain MRI findings and case history in a boy with repeated
epileptic seizures: Case report

M. Rausa, T. Zecevica, J. Delica, S. Nedovica, B. Medjob, D. Nikolicb.
aUniversity Children's Hospital, Belgrade, Serbia; bUniversity Children's
Hospital, Belgrade University School of Medicine, Belgrade, Serbia

Background: Epilepsy is a chronic neurological disorder character-
ized by recurrent and unprovoked seizures. Brain MRI is one of the
most reliable neurodiagnostic methods.
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Objective: We report unusual brain MRI findings in a child with
epileptic seizures.
Patients and methods: We present a previously healthy 8-year-old
Caucasian boy with clear personal and family history with repeated
epileptic seizures and brain demyelinating-like lesions.
Results: Postictal neurological status was normal. Visual Evoked
Potentials showed bilateral optic nerve central afferent dysfunction.
Lumbar puncture was performed with no significant findings. There
was no presence of oligoclonal bands either in cerebrospinal fluid or in
blood serum. Postictal electroencephalogram showed slow background
activity with groups of delta and theta waves over anterior regions;
whereas control EEG was with better organized background activity,
with groups of slow and sharpwave discharges. A head CT scan showed
relative narrowing of subarachnoid space on brain convexity with
suspected discrete brain edema. Brain MRI showed multifocal, sup-
ratentorial and subcortical demyelinating-like lesions. Demyelinating-
like lesions were asymmetrical with cortical and cortical–subcortical
border line distribution in both hemispheres. There was no significant
association of deep white matter.
Conclusion: Full diagnostic assessment should be obtained for all
patients with epileptic seizures. Considering the available references,
we found such MRI findings unusual in a child with epileptic
seizures.

doi:10.1016/j.jns.2013.07.099
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The prognostic value of interictal scalp EEG to surgical outcome
in patients with hippocampal sclerosis; influence of
antiepileptic drugs

I. Dolezalovaa,b, M. Brázdila,b, M. Hermanováb,c, E. Janoušovád, R. Kubaa,b.
aBrno Epilepsy Center, First Department of Neurology, St. Anne's University
Hospital and Faculty of Medicine, Masaryk University, Czech Republic;
bCentral European Institute of Technology (CEITEC), Masaryk University,
Czech Republic; cFirst Department of Pathological Anatomy, St. Anne's
University Hospital and Faculty of Medicine, Masaryk University, Czech
Republic; dInstitute of Biostatistics and Analyses, Masaryk University, Brno,
Czech Republic

Objective: We performed this retrospective study to determine if
there are differences in interictal EEG's prognostic value during
gradual reduction of antiepileptic drugs (AEDs) in relation to surgical
outcome, defined by Engel's classification, in patients with refractory
TLE with hippocampal sclerosis (HS).
Patients and methods: In a total number of 55 patients, we analyzed
laterality and absolute number of IED's as an average value for the total
time of monitoring (TT), and in three different periods of interest
defined by the level of AEDs' reduction— full medication period (FMP),
reduced medication period (RMP), and withdrawal medication period
(WMP). Laterality was defined as unitemporal (≥90% of IEDs on the
side of HS) and bitemporal (b90% of IEDs on the side with HS).
Results: The laterality of IED's during TT (p= 0.047) and during FMP
(p= 0.005) was a statistically significant predictor factor for surgical
outcome. There were no statistically significant differences of laterality
during RMP (0.074) and WMP (0.131) in relation to outcome. The
absolute number of IED's on the side of HS was not predictive for
the surgery either as an average value (p= 0.502), or during FMP
(p= 0.706), RMP (p= 0.709) or WMP (p= 0.719). The absolute
number of IED's on the contralateral side to HS was a predictive factor
for surgery during TT (p= 0.083) and during FMP (p= 0.01). There
were no statistically significant differences during RMP (p= 0.081) and
WMP (p= 0.083).

Significance: The prognostic value to the surgical outcome has the
laterality and the absolute number of IED's both during TT and FMP.

doi:10.1016/j.jns.2013.07.100
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Retigabine as adjunctive treatment in adults with
refractory partial onset epilepsy. Own experience
at least a half-year follow-up

V. Donatha, L. Lipovskyb, S. Mehesovab. aNeurology, Slovak Medical
University, F.D. Roosevelt Teaching Hospital, Banska Bystrica, Slovak
Republic; bNeurology, Slovak Medical University, University Hospital,
Bratislava, Slovak Republic

Background: Retigabine (RTG) exhibits a novel mechanism of action
opening neuronal KCNQ/Kv7 potassium channels leading to hyperpo-
larization of membrane potential and decreased neuronal excitability.
RTG has been available in Slovakia since October 1, 2011.
Objective: Objective of the study was to monitor pharmacotherapy-
resistant patients focusing on RTG efficiency and safety.
Patients and methods/material and methods: In the survey we
monitored demographic data, etiology of epilepsy, response to therapy,
co-mediation, and adverse side-effects of RTG treatment. Mean follow-
up time period was 11.7 months.
Results: 33 men and 28 women of median age 39.4 years (range:
20–61) and a median duration of epilepsy of 26 years (range: 2–51)
were included.
Median seizure frequency one month before RTG treatment was 8
(range 2 to 50).
Median RTG final dose was 600 mg/day (range 150 to 1150 mg/day).
Most frequent co-medication: levetiracetam, carbamazepine, lamotrigine,
valproate.
Most frequent etiology: 32.8% perinatal injury, 24.6% cryptogenic,
14.7% trauma, 8.2% cerebral infection.
Responder rate: 14.7% seizure free; 41.0% responders reporting 50-
to-99% reduction of seizures; 19.7% reported seizure reduction below
50%; 16.4% reported no change; 3.3% reported deterioration; 21.3% of
patients discontinued their treatment.
Side-effects were observed in 34.4% of patients — most frequently
fatigue, drowsiness, vertigo and tremor.
Conclusion: RTG in our study demonstrated the efficiency and
tolerability profile comparable to that in pivotal trials. RTG treatment
was efficient and well tolerated in a highly therapy resistant population
of partial-onset epilepsy patients.

doi:10.1016/j.jns.2013.07.101
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Midazolam plasma levels after the administration of a galenic
nasal spray formulation in healthy volunteers

O.A. Martineza,b, M.S. Pachaa, J.P. Escaliera, E. Otamendic, A. Lazarowskic,
F. Buontempoc, E. Bernabeuc,M.Morettonc, D. Chiappettac, G. Bramugliac.
aNeurology, Hospital de Clinicas de Buenos Aires, Argentina; bNeurology,
Hospital Britanico de Buenos Aires, Argentina; cPharmacology, Universidad
de Buenos Aires, Buenos Aires, Argentina

Background: The initial treatment of seizures is intravenous or rectal
benzodiazepines. However, intravenous access during a seizure is
difficult. Rectal administration is safer, but can be considered socially
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unacceptable. Intranasal Midazolam (INM) would be a new approach
to the management of seizures but this nasal formulation is not
commercially available in Argentina.
Objective: To investigate MDZ plasma levels after intranasal adminis-
tration (IN) of a galenic nasal formulation containing MDZ in healthy
volunteers.
Patients and methods: 4 healthy volunteers (3 male, 1 female) were
included. They received a single 4 mg MDZ dose intranasally
administered. MDZ nasal spray formulation consisted of 2.5% (w/v)
midazolam, propylene glycol, and water. Blood samples were drawn
at 10 min, 1 and 2 h after MDZ IN. Volunteers were asked to classify
local irritation immediately and 2 h after MDZ IN. Data of sedative
effects were also recorded.
Results: 4 mg INMDZ dosewaswell tolerated. After the administration
low grade local irritation was reported by the volunteers. MDZ plasma
levels were observed 10 min after IN (mean: 11.6; SD: 4.6 ng/ml). One
hour after IN MDZ mean level was 8.9 (SD:7.7) ng/ml. Sedative effects
were observed in 3 volunteers.
Conclusion: This study showed thatMDZ levels could bemeasured after
IN of the galenic nasal formulation developed by our group. Since MDZ
base is a lipophilic compound with low solubility in water, further
studies are needed to evaluate inter-individual pharmacokinetic vari-
ability or the utility of enhancers of transmucosal absorption to increase
bioavailability.

doi:10.1016/j.jns.2013.07.102
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Pharmacologic and genetic aspects of resistant epilepsy in
children in Uzbekistan

N.M. Tuychibaevaa, M.I. Sigatullinab, A.V. Prokhorovaa. aTashkent
Medical Academy, Uzbekistan; bTashkent Institute of Postgraduate of
Medical Education, Tashkent, Uzbekistan

Objectives: To develop methods of detection for the frequency and
influence of polymorphism of cytochrome Р450 genes on pharma-
cologic and genetic action of antiepileptic drugs (AED). Identify the
role of these genetic markers in individual responses to AED and
development of pharmacologic resistance in epileptic patients.
Material and methods: The research is based on studying the results of
treatment of patients (n= 20)with resistant epilepsy. The control group
included 25 volunteers of Uzbek nationality adjusted by sex and age.
Results and conclusions:

1. Minimum level of gene variety of marker CYP2C9 in children was
determined with not very high frequency of heterozygosis. Reduc-
tion of frequency of heterozygote genotype, absence of adverse
genotype Т/Т and simultaneous increase in the share of individuals
with normal homozygous С/С genotype among apparently healthy
patients can be related to selective advantage of C allele.

2. Frequency of CYP2C9 polymorphism in pharmacoresistant patients
considerably exceeded that in the control group indicating the
association between development of resistance to AED and the
genetic marker. The obtained statistically insignificant difference is
most likely caused by the small amount of patients in the groups.

3. The genotypic variant distribution analysis of polymorphic marker
9896 C-G of CYP2E1 gene showed that among patients with the
resistant epilepsy and the controls, the share of people with mutant
genotypes had almost identical frequencies (20%). The risk of
development of resistance to AED in carriers of the genotype was
statistically insignificant (N0.05).

doi:10.1016/j.jns.2013.07.103
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Symptomatic versus idiopathic temporal lobe epilepsies: Findings
from a cohort of 75 patients

Y. Hizem, A. Nasri, M. Ben Djebara, Y. Sidhom, I. Abdelkefi,
A. Gargouri-Berrechid, R. Gouider. Department of Neurology/Research
Unit 03/UR/08-09, Research Unit 12SP21, Razi Hospital, Tunis, Tunisia

Introduction: Temporal lobe epilepsy (TLE) is the most common form
of focal epilepsy. Twomain varieties have been described in TLE: mesial
and lateral or neocortical temporal epilepsy.
Objective: To determine clinical, electrical and radiological differences
between mesial and neocortical variants of temporal lobe epilepsies in
idiopathic versus symptomatic groups.
Methods: Retrospective study of clinical, electrical and radiological
features in four groups: mesial symptomatic (MSTLE), neocortical
symptomatic (NSTLE), mesial idiopathic (MITLE) and neocortical
idiopathic (NITLE).
Results: Total of 75 patients: 24 MSTLE, 33 NSTLE, 14 MITLE and 4
NITLE. The mean age of onset was respectively: 11.54, 22.63, 9.78 and
15.7 years. History of febrile seizures is found in 66% inMSTLE. Themain
types of seizures are automatisms and visceral sensory auras in MTLE
symptomatic (75% and 58% respectively) and idiopathic (43% and 71%
respectively). Psychic auras are the most frequent type in NSTLE (42%)
and language alterations in NITLE (100%). spike-waves are common
in mesial group. Pharmaco-resistance is more frequent in MSTLE
(54%) and NITLE (50%). In the symptomatic group, brain MRI shows
association of other temporal lobe abnormalities to mesial sclerosis
in 46%.
Conclusion: Our study shows earlier age of onset with a higher
frequency of febrile seizures and pharmaco-resistance in MSTLE group.
The Symptomatic group of TLE is characterized by older age and higher
frequency of background EEG abnormalities. Some features are shared
between the symptomatic or idiopathic variants and others depend on
the mesial or neocortical localization.

doi:10.1016/j.jns.2013.07.104
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Multimodal presurgical evaluation in children with focal
cortical dysplasia

M. Sigatullina, G. Garcia, J. Muchart, M. Rebollo, J. Aparicio, F. Sanmarti.
Epilepsy Unit, University Hospital Sant Joan de Déu, Barcelona, Spain

Objective: To evaluate the effectiveness of multimodal presurgical
evaluation in patients with focal cortical dysplasia (FCD).
Methods and subjects:We performed pre- and postsurgical evaluation
in 20 patients withmalformations of cortical development (MCD) aged
from 2 months till 17 years old. All of them underwent continuous
video-EEG, MRI, 18 FDG-PET and SISCOM investigations.
Results: There were operated 20 patients with MCD with pre- and
postsurgical evaluation. Themean age at neurosurgerywas 6.5 years. 18
patients had different types FCD and 2 had hemimegalencephaly. The
mean period between epilepsy onset and neurosurgery was 6 years. In
15 (75%) patients the presurgical MRI (1.5 T) detected FCD correlated
with focal rhythmic epileptiform discharges during video-EEG register.
In 5 patients (25%) with negative MRI, 18 FDG-PET and SISCOM were
useful to complete the preoperative study. Surgical procedures included
6 temporal, 10 extratemporal, 2 multilobar resections and 2 functional
hemispherotomies. Brain histological analysis confirmed the diagnosis
ofMCD in all cases. The outcome after 1 year of neurosurgery, according
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to Engel classification, was IA in 16 patients (80%). Isolated FCDs type I
were observed in 18% of patients and characterized by more frequent
seizures, negative MRI and worse post-surgical seizure control. The
outcome was better in patients with transferred extratemporal
resections and functional hemispherotomy and worse in patients with
multilobar resections.
Conclusions: Themultimodal studywithMRI, 18 FDG-PET and SISCOM
was useful to complete the pre-surgical study in FCD, especially in
patients with negative MRI.

doi:10.1016/j.jns.2013.07.105
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Hemimegalencephaly in children — Some clinical and
genetic aspects

M. Sigatullinaa,b, J. Eirisa, M. Gagoa, J. Relovac, N. Tuychibaevab. aChild
Neurology, University Hospital Santiago de Compostela, Santiago de
Compostela, Spain; bChild Neurology, Tashkent Institute for Postgraduate
Medical Education, Tashkent, Uzbekistan; cUniversity Hospital Santiago de
Compostela, Santiago de Compostela, Spain

Purpose: To analyze the clinical features of hemimegalencephaly.
Methods: MRI, video-EEG and genetic analysis were performed on 8
patients with hemimegalencephaly.
Results: 3 patients have an isolated type of hemimegalencephaly
and 5 patients a syndromic type, which associated with ipsilateral
hemihypertrophy of the whole body. Six patients had seizures (severe
refractory epilepsy — 5, febrile seizures — 1). The mean age of the
epilepsy onset was 3 and 7 months. All patients had a contralateral
hemiparesis and developmental delay. The seizure semiology ranged
from febrile seizures to polymorphic types, like myoclonic seizures (2),
complex partial seizures (3), asymmetric tonic spasms (2) and focal
clonic sezures (1). Three cases registered continuous “burst-suppres-
sion” pattern in the side of hemimegalencephaly. According to genetic
molecular analysis of 3 patientsmutations of genes localized in the 17th
chromosome were detected. In 2 patients with hemimegalencephaly
accompanied by pachygyric changes and refractory seizures alteration
of the gene LIS1 was found and in 1 patient well controlled by AED
treatment mutation of the gene RPH3AL (rabphilin 3A-like) was found.
In the 4 other patients genetic investigationwas negative as in all family
members. In 2 patients with severe progressive epileptic encephalop-
athy a functional hemispherectomy was performed resulting in 90%
reduction of seizure.
Conclusions: In most cases, a clear correlation was found between
the side of the hemimegalencephaly and seizure semiology which
was also confirmed by the continuous video-EEG register. Genetic
investigation of patients with hemimegalencephaly could be useful
as a part of the complex diagnostic method and treatment prognosis.

doi:10.1016/j.jns.2013.07.106
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Charaka and apasmara (epilepsy)

P.B. Madakasira. Neurology, PSG Medical College Coimbatore,
Coimbatore, India

Background: Ancient Indian medicine called Ayurveda is nearly
3000 years old, and has some amazing observations.
Objective: To provide an original study.

Material and methods: Life of Charaka and his observations on
epilepsy.
Results and conclusions: Charka was an excellent observer, teacher,
scholar, healer of ancient India. Ayurveda is a science of life— one of the
Vedas. Charka lived around 1000 BC, in Taxilla in the Indus valley of
Punjab. The sage Punarvasu Athreya is a pivotal figure of Charaka
Samhita (Treatise). Charakas believed in discussions and seminars rather
than in dogmatic teachings — thus he appears very modern.
Apasmara or epilepsy comes from the word Smara, which means
“memory”; Apasmara is loss of memory. Smirti (memory) is recollec-
tion of past objects or events. Charaka defined Apasmara as a disease
with loss of memory, which can lead to death. It is the loss of memory
associated with darkness (unconsciousness), loathsome appearance
due to derangement of intellect andmind. He associated Apasmarawith
a perverted mind, unclean food, anxiety, emotions, and agitations. He
observed visual hallucinations, unawareness, falls, and convulsions
followed by deep sleep. He classified 4 types of epilepsy. He advised
emetics, enemata, ointments, milk, and many vegetable drugs. He
advised proper diet, and promote memory and to lead a righteous
life. Thus Charaka combined the science of philosophy and deep ethics
of life.

doi:10.1016/j.jns.2013.07.107
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Epilepsy and social security — General aspects of the insured
claimants and medical decisions

L.S. Ferreiraa, D. Palharesb, V. Segutic, U. Pottid, A.C. Marasciulloe.
aNeurology, UNB, Brasilia, Brazil; bMedicina do Trabalho, UNB, Brasilia,
Brazil; cPericia do INSS, Instituto Nacional de Seguro Social, Brazil;
dNeurologia, Hospital de Base do Distrito Federal, Brasília, Brazil; ePericia
Medica INSS, Instituto Nacional de Seguro Social, Florianópolis, Brazil

Objective: Provide a profile of individuals with a previous diagnosis
of epilepsy that file claims for social security benefits and a profile of
the medical advisory decisions that support the concession of these
benefits.
Participants: Thirty individuals with illness-related problems due to
epilepsy were selected from the claimants that receive Social Security
Incapacity benefits.
Methods: An exploratory data analysis of the 188 Social Security
medical files (between 2003 and 2008) of the thirty claimants was
performed using the clinical and epidemiological information and
the medical advisory criteria.
Results: The mean age of the claimants was 39 years and most of them
were males in jobs that do not require a lot of schooling. The first claim
was filed within an average of four years of employment. On average,
eachworker files a claim every threemonths, which entitles him/her to
receive incapacity/sickness benefits for 17 months. The frequency of
seizures and the medications used by the claimants were registered in
60% of the medical files. In addition, the description of the physical and
neurological examwas incomplete in 50% of the files. Furthermore, 60%
of the files did not include the argument or the clinical evidence that
was used to justify the concession of the benefit.
Conclusion: The medical advisory decisions on epileptic workers
tend to be inconsistent, lenient and generally lacking in clinical
evidence. The disparities among the granted benefits indicate the
need for the National Social Security System to review and draft
specific guidelines for epilepsy.

doi:10.1016/j.jns.2013.07.108

Abstracts / Journal of the Neurological Sciences 333 (2013) e1–e64e28

http://dx.doi.org/10.1016/j.jns.2013.07.105
http://dx.doi.org/10.1016/j.jns.2013.07.106
http://dx.doi.org/10.1016/j.jns.2013.07.107
http://dx.doi.org/10.1016/j.jns.2013.07.108


Abstract — WCN 2013
No: 1583
Topic: 1 — Epilepsy
The brain abscess associated with pulmonary
arteriovenous malformation

E.J. Choi, S.H. Kim, Y.-M. Shon. Neurology, Seoul St. Mary's Hospital,
The Catholic University of Korea, Seoul, Republic of Korea

Pulmonary arteriovenous malformation (pulmonary AVM) has direct
links between an artery and a vein in the blood circulation of lungs in
the human body. (1) Hereditary hemorrhagic telangiectasia (HHT),
Rendu–Osler–Weber disease, is a genetic disease through autosomal
dominant pattern having a feature of vascular malformations. (2)
Pulmonary arteriovenous fistulas (PAVFs) are induced right to left
shunt and if not treated properly, these may cause critical neurological
problems such as brain abscess and meningitis. (3)
A 35-year-old man checked into an emergency room with complex
periodontitis but no problems were identified in his brain images
including cerebral vessels. A few days later, he suffered from convulsive
movement with loss of consciousness after which brain images were
taken to find a brain abscess in the right frontal region. Also, he had
complained about swelling, redness as well as mild tenderness on the
right side of the neck, which led to testing his neck and chest by a CAT
scan. His CAT scan showed two large (N1 cm) AVM nidus in the right
apex and right lower lung as well as a tiny lingular nodule, probably
intrapulmonary lymph node.
We recognize through this case that we would proceed to operate
his pulmonary arteriovenous malformations to prevent recurrent
critical neurologic complications such as brain abscess or meningitis.

doi:10.1016/j.jns.2013.07.109
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Noninvasive localization of nonconvulsive seizure with pulsed
arterial spin labeling (PASL) MR imaging

S. Kim, S. Kim, S.-Y. Lee, H.-S. Sohn. Department of Neurology, Kangwon
National University College of Medicine, Kangwon-do, Republic of Korea

Background & objective: Nonconvulsive seizures are very poorly
localized seizure disorder due to variability of EEG abnormality and
tiny pathology of ictal onset zone. The purpose of this study was
to determine localizing value of pulsed arterial spin labeling MR
imaging, which is a noninvasive method for calculating regional CBF.
Methods: Five patients with nonconvulsive seizure in EEG monitoring
are enrolled in this study retrospectively. EEG and brain SPECT, MR
imaging, ictal PSASL imaging, Postictal PASL imaging were examined
in all patients. EEG localization and hyperperfusion of SPECT and
PASL imaging were compared in patients with MRI abnormality and
hyperperfusion of brain SPECT. Postictal PASL imaging was performed
after normalization of EEG.
Results: In 4 patients of regional MRI abnormality, we found
hyperpurfusion at the same site with PASL MR imaging in all patients,
which was identified with Brain SPECT, localization of ictal activity
in EEG. Conversely, we found 1 minimal abnormal lesion in MRI, only
T2 high signal intensity in lateral temporal cortex, whose location was
found due to hyperperfusion in PASL MR imaging.
Conclusion: Pulsed arterial spin labeling MR imaging will be a useful
noninvasive tool in detection of location of ictal zone in nonconvulsive
seizure.

doi:10.1016/j.jns.2013.07.110
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Metabolic syndrome in children with epilepsy on valproate and
phenytoin monotherapy: A cross-sectional study

A. Dhira, S. Sharmab, S. Anejaa. aLadyHardingeMedical College, NewDelhi,
India; bPediatrics, Lady Hardinge Medical College, New Delhi, India

Background: Metabolic syndrome is a well recognized complication of
valpraote therapy. However there is paucity of data on the prevalence of
metabolic syndrome in childrenwith epilepsy on valpraotemonotherapy.
Objective: To compare the prevalence of metabolic syndrome between
children on valproate and phenytoin monotherapy.
Methods: Children aged 3–16 years with epilepsy on valproate or
phenytoin therapy for at least 6 months were enrolled. They were
evaluated for the presence of abdominal obesity, dyslipidemia,
glucose intolerance and hypertension. Metabolic syndrome was
diagnosed when 3 of the following criteria were met: elevated
fasting glucose (N100 mg/dl), hypertension, high triglyceride levels
or abdominal obesity. The prevalence of metabolic syndrome and
abnormalities in the individual parameters were compared between
the two groups.
Results: Four out of 57 valproate-treated children (7%) and none of
the 53 phenytoin-treated children had metabolic syndrome. Mean
serum triglyceride levels were higher in the valpraote group as
compared to the phenytoin group (94.97 ± 38.58 mg/dl versus 77.60 ±
11.44 mg/dl, p b 0.05). The total cholesterol values were also significant-
ly greater in valproate treated children as compared to the phenytoin
group (148.28 ± 25.95 mg/dl versus 132.83 ± 23.51 mg/dl, p b 0.05).
The serum fasting glucose was comparable in both groups.
Conclusion: The prevalence of metabolic syndrome and dys-
lipidemia was higher in valproate treated children as compared to
phenytoin treated children with epilepsy. Children on valproate
treatment need to be monitored for the development of metabolic
syndrome.

doi:10.1016/j.jns.2013.07.111

Abstract — WCN 2013
No: 1633
Topic: 1 — Epilepsy
The effectiveness of medical treatment of childhood epilepsy

O. Rakhmanina. Tyumen Medical Academy, Tyumen, Russia

Objective: To analyze the effectiveness of AED for childrenwith epilepsy.
Material and methods: An analysis has been conducted of the
effectiveness of treatment by AED based on the type of epilepsy in
children at the age from 0 to 18. Idiopathic focal epilepsies — 51
children, idiopathic generalized — 89, symptomatic focal — 162,
cryptogenic focal — 64 and epileptic encephalopathy (predominantly
West Syndrome) — 28 children. AED prescribed to the children are as
follows: Valproate, CRBM, Topiramate, Levetiracetam, Oxcarbazepine,
Lamotrigine, Succinamide, Benzodiazines, Barbiturates, and Vigabatrin
applied in monotherapy or in combination. The effectiveness level is
based on the 4 criteria: seizure-free period during 6 months and over;
seizure rate fall by 50% or over; no effect (no fall/decreasing or fall by
less than 50%); seizure recommencing after drug-induced remission
period and over.
Results: Idiopathic focal epilepsies: seizure-free period for 80%, seizure
decrease — 8%, no effect — 6%, 6 % — return to seizures. Idiopathic
generalized epilepsies: seizure-free period for 75%, seizure decrease— 6%,
no effect—11%, seizure recommencing—8%. Symptomatic focal: seizure-
free period for 46%, seizure decrease — 21%, no effect — 25%, seizure
recommencing — 9%. Cryptogenic focal: seizure-free period — 67%,
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seizure decrease — 16%, no effect — 14%, seizure recommencing — 3%.
Epileptic encephalopathy: seizure-free period — 32%, seizure decrease
— 22%, no effect — 46%.
Conclusion: The study confirms that AED is more effective in
treating idiopathic type of epilepsy and has less significant effect on
treating symptomatic focal epilepsies and epileptic encephalopathy.

doi:10.1016/j.jns.2013.07.112
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Familial cortical myoclonic tremor and epilepsy (FCMTE):
Refinement of the fcmte2 locus and confirmation of
a founder haplotype

L. Licchettaa, T. Pippuccib, F. Bisullia, G. Cantalupoc,d, L. Alvisia, P.
Martinellia, I. Naldia, R. Liguoria, F. Zarae, M. Serib, P. Tinupera. aIRCCS
Istituto delle Scienze Neurologiche di Bologna, Department of Biomedical
and Neuromotor Sciences, University of Bologna, Italy; bMedical Genetics
Unit, Department of Gynaecological, Obstetric and Paediatric Sciences,
University of Bologna, Polyclinic Sant'Orsola-Malpighi, Bologna, Italy;
cChild Neuropsychiatry Unit, Department of Neuroscience, University of
Parma, Parma, Italy; dDepartment of Life and Reproduction Sciences,
University of Verona, Verona, Italy; eDepartment of Neurosciences,
G. Gaslini Institute, University of Genoa, Genoa, Italy

Objective: To describe the electro-clinical and genetic features of a
new large FCMTE family (A) that originates from the same area as
another family (B), previously resulted unlinked to FCMTE2 locus
(Gardella, 2006).
Methods: Pedigree A: 31 collaborative individuals were assessed
directly. A polygraphic study was conducted in 15, back averaging
analysis, somatosensory evoked potentials and C-reflex study in four.
Pedigree B: Seven individuals were reviewed after a 10-year follow-
up. The genetic study investigated 30 and 6 subjects of pedigrees A
and B with 26 microsatellite markers at FCMTE1, FCMTE2, and
FCMTE3 loci. We genotyped 12 markers in two affected individuals
from two different families where a founder haplotype on FCMTE2
was described (Madia, 2008).
Results: Pedigree A: We studied 16/19 living affected members (M/F:5/
11; mean age 47.8 years). Cortical myoclonic tremor (CMT) was
associated with generalized seizures in ten patients (62.5%), with a
mean age at onset of 28.1 and 33.8 years, respectively. Psychiatric
disorders recurred in 37.5% of cases. Neurophysiological investigations
confirmed the cortical origin of myoclonus in all the patients. Pedigree B:
the status of one individual was changed to unaffected. Genetic analysis
established linkage to FCMTE2 locus on chromosome 2p11.1–2q12.2 in
both pedigrees and narrowed the critical interval to 10.4 Mb. Haplotype
analysis identified a founder haplotype identical to that previously
observed in families from the same area.
Conclusions: This study reduces the number of positional candidate
genes in the FCMTE2 locus to 59 and confirms evidence of a founder
effect in Italian families.

doi:10.1016/j.jns.2013.07.113
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Predictive value of EEG in patients with West syndrome

J. Delica, I. Milovanovicb, V.V. Cukc, D. Nikolica,b. aUniversity Children's
Hospital, Belgrade, Serbia; bFaculty of Medicine, University of Belgrade,
Serbia; cMedical Center Zvezdara, Belgrade, Serbia

Background: West syndrome (WS) is an age-dependent epileptic
encephalopathy characterized by a clinicoelectrical triad: infantile
spasms (IS), hypsarrhythmia and delay and/or regression in psycho-
motor development. Although WS is considered one of the intractable
epilepsies, the prognosis differs widely.
Objective: Determining the significance of electroencephalography
(EEG) for long-term prognosis of WS.
Patients and methods: Our study group comprised 68 patients
diagnosed with WS, aged 2 to 17 months, treated at the University
Children's Hospital in Belgrade from 1987 to 2008. The outcome was
assessed through the response to therapy (seizure control and EEG
findings) at the follow-ups after 3, 6 and 12 months.
Results: After 3 months, seizure control was established in 50% and
EEG improvement was observed in 52.9% of patients. At 6 months
follow-up, 47.6% of patients were seizure-free and EEG improved in
42.9% of cases. Evaluation after 12 months showed 65.6% seizure-free
patients and EEG improvement in 55.7% of patients. There was a
statistically significant correlation between EEG after 3 and 6 months
and seizure control after 12 months. The majority of patients with
EEG improvement after 3 months (82.8%) and 6 months (95.8%) had
no seizures at one year follow-up.
Conclusion: Our study has shown that in treated patients EEG
improvement after 3 and 6 months can have a predictive value for
long-term outcome of WS in terms of seizure control and favorable
response to therapy.

doi:10.1016/j.jns.2013.07.114
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The economic burden of epilepsy on a black
South African community

L.M. Wynand, D.S. Magazi. Neurology, University of Limpopo (Medunsa),
Pretoria, South Africa

Background: The world's burden of epilepsy is carried mostly by the
developing world (85%). According to the World Health Organization
(WHO), Africa alone has 10 million people with epilepsy. There
however, continues to be a paucity of studies on the economic impact.
It is well established that epilepsy is a known cause of preventable
unemployment.
Aim: To assess the economic impact of epilepsy on a black South
African patient population and public healthcare system.
Method: 200 adult patients known to bewith epilepsywere interviewed
employing a questionnaire as our primary tool. The questionnaire
investigated the financial, clinical and demographic parameters. All the
patients included in the study had been assessed by a qualified
neurologist. Patients with a single seizure or uncertain diagnosis were
excluded from the study population.
Results: Of the respondents 95 were female, 105 male and a mean
age of 35 years. Only 6.5% had acquired a tertiary qualification. The
vast majority (86%) of the study participants are unemployed. This is
much higher than the unemployment rate published by Statistics
South Africa for the 3rd quarter of 2012 at 25.5%.
Conclusion: People with epilepsy face exceeding levels of stigmati-
zation and thus limited opportunities in society. Extremely low levels
of employment (3%) were noted. The level of education seems to be
markedly hampered by the condition. More studies are needed on
the economic impact especially in the developing world as this could
influence government policy.

doi:10.1016/j.jns.2013.07.115
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Analysis of efficiency and safety of oxcarbazepine in pediatric and
adult patients with different forms of epilepsy

A. Kholina,b, E. Il'Inab, N. Zavadenkoa. aDepartment of Child Neurology,
Neurosurgery and Medical Genetic, Russian National Research Medical
University, Moscow, Russia; bDepartment of Psychoneurology N2, Russian
Children Clinical Hospital, Moscow, Russia

Background: Oxcarbazepine is an anticonvulsant used in therapy of
focal seizures for patients from the age of 1 month and of GTCS from
the age of 2 years.
Objective: The aim of the study was the analysis of efficiency and
safety of oxcarbazepine in children and adult epileptic populations
depending on the patient's age and form of epilepsy.
Patients and methods: 155 patients receiving oxcarbazepine (male
78, female 77) of the age from 5 months till 59 years were observed
with dynamic video–EEG control during the period 2006–2012. The
following were identified: IGE with isolated GTCS — 5, focal frontal
lobe epilepsy — 40, temporal lobe — 63, parietal lobe — 6, occipital
lobe — 13, idiopathic focal — 5, epileptic encephalopathies — 23
patients.
Results: Oxcarbazepine was effective in 59.3% of the patients
(n = 92). Low efficiency was seen in 29.1%(n = 45) patients. The
aggravation effect has been noted in 11.6% (n = 18) of patients. Drug
compliance (for N1 year) was 56.8% (n = 88). Side effects were
observed in 9.7% of cases. High efficiency in group b1 year (n = 14)
was 35.7% (n = 5), low 35.7% (n = 5), aggravation 28.6% (n = 4); in
group 1–3 years (n = 24) high efficiency 37.5% (n = 9), low 37.5 %
(n = 9), aggravation 25% (n = 6); in pediatric population N3 years
(n = 78) high efficiency 62.8% (n = 49), low effect in 29.5% (n = 23),
and 7.7% aggravation(n = 6), in adult population N18 years (n = 39)
the efficiency was 74.4% (n = 29), low effect 20.5% (n = 8) and
aggravation in 5.1% (n = 2).
Conclusion: Oxcarbazepine is highly effective drug in therapy of
IGE with isolated GTCS, in symptomatic focal forms of epilepsy
and Panayiotopoulos syndrome. With increase in patient's age the
efficiency of oxcarbazepine rises, while aggravation risks decrease.

doi:10.1016/j.jns.2013.07.116
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EEG as a prognostic tool for classic absence

K. Tawfik. Neurology, Ain-Shams University, Cairo, Egypt

Purpose: The main purpose of this paper is to offer some guidance to
expect the prognosis of classical absence from the EEG.
Method: This was an observational study conducted from July 2006
to July 2012. Data of 42 newly diagnosed patients with typical
absence seizures was collected retrospectively and analyzed.
Results: The mean time until seizure and EEG control for those with
+ve 3 Hz SWC during routine EEG recordingwas (9.9 ± 14.4) months.
While the mean total follow-up period for all cases was (19.3 ± 20.5).
100% of patients with +ve 3 Hz SWC during the 3rd minute and after
HV were controlled and 80% of the overall no. of controlled patients in
this study was found during 3rd min HV (p value = 0.049). The
majority of the controlled patients with 3 Hz SWC after HV and during
2nd minute or 3rd minute HV was prescribed only monotherapy.
Conclusion: Overall prognosis of typical absence was good yet
the presence of the 3 Hz SWC with late onset either during the
3rd minute HV or even after had a better prognosis as regard. All of

this group were controlled, monotherapy was used to control the
majority of patients with late onset 3 Hz SWC. These data were
only significant for the association between the 3Hz SWC and the
percentage of control of absence seizures during the 3rd minute HV
(80%) (p value = 0.049). A multicenter study should be done in the
nearby future to confirm these results.

doi:10.1016/j.jns.2013.07.117
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Headaches in patients with epilepsy

M. Milovanovic, V. Radivojevic, M. Jovanovic, N. Buder. Epilepsy and
Clinical Neurophysiology, Institute of Mental Health, Belgrade, Serbia

Background: Headache and epilepsy may coexist by chance, headache
can be a part of seizure or the post-ictal state, but also both disorders
can share a common underlying etiology.
Objective: To present coexistence of epilepsy and headaches and
migraine–epilepsy syndromes characterized by a close temporal
relationship between seizure and migraine attack.
Patients and methods: Adult patients (age range 18–65) with
epilepsy, without any progressive neurological disease underwent
detailed clinical examination and interview regarding occurrence
and characteristics of headaches.
Results:Out of 203 patients with epilepsy 14.3% suffered frommigraine
and 30% from tension type headaches. Interictal headaches occurred in
39% and periictal headaches in 19.7% of patients. 5% of patients reported
periictal headaches and 16.8% postictal headaches, that were migraine-
type in one-third, and tension-type in two-thirds of cases. Two patients
with idiopathic partial occipital epilepsy (Gastaut) reported migraine
headaches during their partial seizures or during postictal period. Three
female subjects with primary generalized epilepsy were classified as
catamenial migralepsy since the onset of the menstruation activated
both migraine attacks and seizures. Symptomatic etiology was
diagnosed in three cases in which the clinical picture of migraine
associated with epileptic seizures was imitated by arteriovenous
malformation, aneurysm and occipital lobe astrocytoma. Migraine
associatedwith epilepsy in 15 out of 29 patients required a prophylactic
therapy. Postictal migrainous headache was relieved with sumatriptan,
since postictal tension-type headache was treated by analgesics.
Conclusion: Classification of headaches, their temporal relation to
seizures and etiologic diagnosis are mainstay for the treatment and
prognosis of their comorbidity.

doi:10.1016/j.jns.2013.07.118
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Metabolic bone disease in epilepsy patients

I. Kalerea, I. Kalereb, E. Vitolsb. aHealth Centre 4, Riga, Latvia; bRiga
Stradins University, Riga, Latvia

Background: Epilepsy is a chronic disorder of the brain that affects
people of all ages. According to WHO, around 50 million people
worldwide have epilepsy. Epilepsy patients have higher risk of bone
fractures and bone metabolism disorders, that could potentially be
prevented.
Objective: To characterize bone metabolism markers in patients with
epilepsy of different age groups.
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Patients andmethods: 65 patients (age: 18–80 years) with previously
diagnosed epilepsy were enrolled in the study. Patients were divided
into two groups according to age: b50 and ≥50 years. Reviewing
patients' medical charts we evaluated biochemical markers: PTH,
vitamin D, calcium, phosphate, and creatinine levels. Bone mineral
density (BMD) was assessed using DXA scanning. The data were
analysed with SPSS 16.0.
Results: BMD was decreased in 55.6% of patients b50 years and
87.8% of patients ≥50 years. DXA scan T-score mean was −2.0 for
the younger patients and −2.6 for older patients. Mean PTH level
was 50.0 pg/ml in the younger patients and 65.0 pg/ml in the older
patient group. Of all epilepsy patients in this study 30.8% had raised
serum PTH levels: 20.0% in younger and 40.5% in older patients.
Abnormal serum Ca and phosphate levels were detected in 10.2% and
5.2% of all patients, respectively. Vitamin D levels were on the lower
reference level in both age groups.
Conclusion: Bone metabolism disorders are present in most epilepsy
patients even before 50 years of age as shown by DXA scan and
biochemical markers: PTH, Ca, and P levels.

doi:10.1016/j.jns.2013.07.119
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Changes of amygdalae in systemic lupus patients with epilepsy

K. Peterovaa, V. Peterovab, R. Svobodovac, S.S. Pešičkovad, M. Fojtíkovac,
P. Petrovickýe. aDept. of Neurology, Charles University in Prague, 1st
Faculty of Medicine, Prague, Czech Republic; bMR Dept., Radiodiagnostic
Clinic, Charles University in Prague, 1st Faculty of Medicine, Prague, Czech
Republic; cInstitute of Rheumatology, Charles University in Prague, 1st
Faculty of Medicine, Prague, Czech Republic; dDept. of Nephrology, Charles
University in Prague, 1st Faculty of Medicine, Prague, Czech Republic;
eInstitute of Anatomy, Charles University in Prague, 1st Faculty ofMedicine,
Prague, Czech Republic

Objective: To analyze slight changes of amygdalae and their volumetry
in systemic lupus erythematosus (SLE) patients with neuropsychiatric
symptomatology (NP-SLE), because disability of amygdalae and
changes in size and activity had been reported in patients with
depression and mood disorders, in some studies it even correlated
with the severity of depressive episodes. NP-SLE includes mood
disorders, cognitive deficits up to dementia, stroke, epilepsy etc. We
performed amygdalar volumetry by semiautomatic method in special
software, using manual contoured rims in sequence using thin slices.
Methods: We investigated 23 female patients with proven NP-SLE,
aged 19 to 67 years, whichwere recruited for a prospective longitudinal
neuroimaging study conducted at 1.5T MR device. Findings were
statistically processed and compared with corresponding healthy
persons.
Results: In our study we found, that in patients with active NP-SLE
right amygdala correlated from all monitored parameters only with
the left amygdala (p = 0.01), left amygdala correlated with right
amygdala (p = 0.01) and with volumetry in flow attenuation
inversion recovery (FLAIR) and T1 weighted images (p = 0.05).
Conclusions: We failed to demonstrate significant volume change in
amygdalae in the sample of NP-SLE patients. We did not demonstrate
significant difference of amygdalar volume due to the duration of
NP-SLE or age of the patients. The authors' research was supported
by the research project MZO 0006416 and 000 000 23728.

doi:10.1016/j.jns.2013.07.120
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Excitatory and inhibitory neurotransmitters with interleukins
correlations in neurodegenerative encephalopathies

Y. Lekomtsevaa, G. Gubina-Vakulikb, T. Gorbachc, A. Vincentd.
aOutpatient Clinic and Laboratory of Neuroimmunology and Biochemistry,
State Institute of Neurology, Psychiatry and Narcology, NAMSU, Ukraine;
bDepartment of Pathophysiology and Pathological Anatomy, Kharkiv,
Ukraine; cDepartment of Biochemistry, Kharkiv National Medical University,
Kharkiv, Ukraine; dNuffield Department of Clinical Neurosciences,
John Radcliffe Hospital, Oxford, UK

Proinflammatory interleukins (ILs) involved into microglial–neuronal
interactions may explain how latent neuroinflammation can contribute
to neuronal dysfunction in degenerative encephalopathies and their
outcomes. Study aim was to determine IL-6, IL-8, IL-1b, glutamate,
aspartate, GABA in patients with temporal lobe epilepsy (TLE) and
hypoxic ischemic encephalopathy (HIE).
Methods: TLE (n = 49; 20–41 years), 8 — brain trauma (mean
duration ± SD: 6.74 ± 4.33), HIE (n = 34; 41–55 years), controls
(n = 16; 25–35) were investigated. Serum ILs were measured by
immunoenzyme assays using VectorBest reagents; neurotransmitters
measured by ion-exchange chromatography.
Results: TLE showed high IL-6 level: Mean ± SD 26.45 ± 6.67 vs. HC
4.44 ± 1.49 pg/ml (P b 0.01; t = 2.69). TLE and HIE showed no
differences in IL-8 concentrations: 6.05 ± 1.8 and 7.1 ± 2.4 vs HC
4.46 ± 1.06 pg/ml. General IL-1b range in all TLE: 18.1–56.55 pg/ml
where 23% TLE had higher IL-1b level with Mean± SD 24.35 ± 3.24 vs
HC 19.3 ± 2.14 pg/ml (P b 0.01; t = 6.4): these patients had cognitive
decline (10), neurological deficit (8) with partial epilepsy (6). ILs levels
positively correlated with seizure frequency (P b 0.05), no differences
between seizure types. TLE: glutamate was 167.89 ± 10.96 vs HC
124.37 ± 4.007, mkmol/l; aspartate 12.6 ± 1.41 vs 8.02 ± 0.73,
mkmol/l, GABA 3.404 ± 1.22 vs 6.49 ± 0.96, mkmol/l (P b 0.01); HIE:
glutamate 146.27 ± 6.29; GABA 4.73 ± 1.69. Low GABA with tendency
to high glutamate was noted in each neurodegenerative encephalop-
athy occasions.
Conclusions: IL-6-mediated inflammation found in TLE was associated
with high seizure frequency caused by seizure-induced microglial
activation; discovered changes between neurotransmitters might
underlie cytokine-mediated neuroinflammation suggesting their
role in promoting seizures or establishing chronic epileptic focus.
There may be potential role for antiinflammatory therapy targeting
cytokines.

doi:10.1016/j.jns.2013.07.121
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Association of effectiveness of epilepsy pharmacotherapy and
patients' genealogical data

M. Oros. Clinic ‘Vodolij’, Khust, Ukraine

About 30% of patients with epilepsy are likely to have seizures resistant
to pharmacotherapy. The mechanism of pharmacoresistance is not fully
understood, but clearly some factors, including family history of epilepsy,
can predict pharmacoresistance.
The aim of the study was to determine the correlation between
pharmacoresistant epilepsy and prevalence of relatives with epilepsy
in the studied group of patients.
309 patients, all Caucasians from Transcarpathian Ukraine, mean age of
39.82 ± 8.63, diagnosed with epilepsy participated in the study. All
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were receiving antiepileptic therapy in standard therapeutical doses.
Drug-resistant epilepsy was defined as uncontrolled seizures over a
year despite attempts to treat with three or more different AEDs. We
managed to build family tree of every studied patient viewing relatives
up to 4th level of kinship, which included 6659 people.
According to genealogical research, 71 male probands had 192
relatives suffering with epilepsy and 50 female probands had 181
relatives with diagnoses of epilepsy at some point of their lives.
Group with well-controlled epilepsy (group I) included 213 patients,
while pharmacoresistant group (group II) was presented by 96
patients. Group I had 16.9% of probands whose relatives suffered
with epilepsy, while group II had 88.5% of patients whose relatives
were diagnosed with epilepsy (p b 0.001).
In the group of patientswith pharmacoresistant epilepsy the prevalence
of relatives suffering with epilepsy at some point of life was nearly5
times higher than in non-resistant group. Family history of epilepsy can
be important factor in predicting result of epilepsy pharmacotherapy.

doi:10.1016/j.jns.2013.07.122
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Treatment outcome in epilepsy caused by intracranial
vascular malformations

G. Kiteva-Trenchevska.University Clinic of Neurology, Skopje, FYROM— The
Former Yugoslav Republic of Macedonia

Intracranial vascular malformations may be asymptomatic but
may also cause partial onset seizures (POS) and lesional epilepsy,
intracranial bleeding and different neurological deficits.
The aim is to evaluate the treatment outcome in epilepsy caused by
intracranial vascular malformations.
Eleven patients with (POS), females/males — 8/3, aged 15–50 years,
were evaluated clinically, electrophysiologically and with MRI. Four
patients had childhood seizure onset, five adolescence and two
adulthood. Cerebral cavernous malformation (CCM) was found in four,
cerebral arterio-venousmalformations (AVM) in four and Sturge–Weber
syndrome (SWS) in three. Two patients with SWS and one with AVM
developed hemiparesis contralateral to the vascular malformation,
additional two patients developed hemiparesis after surgery (one after
AVM embolisation, one after CCM lesionectomy) improving gradually.
Three of four patients with AVMunderwent surgery, only one is seizure
free with AED and one is only on pharmacological treatment with rare
POS. Three of four patients with CCM underwent surgery, all are seizure
free while still on AEDs, one of them after polytherapy with two AEDs.
One patient with multiple CCM is on AEDs, with rare seizures during
pregnancywith carbamazepinemonotherapywhen acetazolamidewas
withdrawn. Three patients with SWS are on AEDs without seizure
control, but with rare seizures in two and frequent seizures in one, who
developed hemiparesis and intellectual deterioration during the course
of the disease from childhood to adulthood.
AEDs, surgery or both should be used for intracranial vascular
malformations treatment to prevent seizure reoccurrence, neurolog-
ical and intellectual deficits thus improving the life quality.

doi:10.1016/j.jns.2013.07.123
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Epilepsy in African cultural approaches

D.G. Avodé, C. Adjien. Neurology, CNHU-HKM, FSS/UAC, Cotonou, Benin

The countryside in Africa is occupied by more than 80% of the
population and significant progress are made by individuals, families
and the community in the management of epilepsy.
Several cross-sectional studies taking into account the qualitative
aspects were conducted in several locations. These studies have
focused on the general population, patients living with epilepsy,
accompanying persons, traditional healers, health officials and
notables. The knowledge and interpretation of epilepsy are wrong.
Epilepsy is considered to be supernatural, scary, dishonourable,
contagious, incurable disease, deadly whose cause may be witchcraft,
heredity or the transgression of taboos and prohibitions. The conse-
quences are failure to comply with the treatment and the resurgence of
epileptic seizures. For example, Benin is a high prevalence area because
the rate of epilepsy varies from 15 to 38.4% but the average national is
valued at 8%.
Preventive treatment through the respect of banned cultural as
sexual abstinence, not fresh meat and okra, the prohibition of
drinking alcohol consumption and respect for taboos. Epilepsy
therapeutic route begins at a traditherapeute upon the occurrence
of the first crisis. He will later consult a nurse who issued the
phenobarbital, only often available antiepileptic. But while effective
this modern treatment will be stopped due to lack of financial
means.
The implementation of the results and the recommendations of the
various studies will help to positively change the habits and behaviour
of populations.

doi:10.1016/j.jns.2013.07.124
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Altered GABAA receptor subunit expression at thalamocortical
synapses in an animal model of absence epilepsy

S. Seo, B. Leitch. Department of Anatomy, Brain Health Research Centre,
University of Otago, Dunedin, New Zealand

Absence epilepsy is a non-convulsive generalized form of epilepsy,
characterized by spike-wave discharges, which predominantly
affects children. It is accompanied by sudden impairment of
consciousness and has an adverse impact on childhood learning.
While disruption of the thalamocortical (TC) network is known to
lead to generation of hypersynchronous intrathalamic oscillatory
activity during absence seizures, the underlying cellular and
molecular mechanisms remain largely unknown. Recent studies
using human and animal models suggest region-specific changes in
GABAA receptors (GABAAR) in the thalamus may underlie hyper-
synchronous oscillations in absence seizures. Therefore the aim of
the current study was to investigate whether GABAAR α1 and β2
subunits mediating phasic inhibition at TC synapses are altered in
the well-established stargazer mouse model of absence epilepsy.
Postembedding electron microscopy-immunogold cytochemistry
was used to analyze density of GABAAR subunits in epileptic
stargazers compared to matched non-epileptic control littermates
(n = 6, 200 synapses/subunit). In the epileptic mice, synaptic
expression of both GABAAR α1 and β2 subunits was significantly
increased by 54% (p b 0.01) and 49% (p b 0.01), respectively. These
findings suggest upregulation of phasic GABAAR-mediated inhibition
at TC synapses in the ventrobasal thalamus. Whether such changes
occur pre- or post-seizure remains to be investigated. Enhanced
phasic GABAAR inhibition may be one of many factors contributing to
increased inhibition recently reported in TC neurons of other absence
models. Currently available anti-epileptics are associated with
varying degrees of adverse side effects and inefficacy, thus further
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studies to elucidate the mechanisms underlying hypersynchronous
activity in absence seizures may highlight novel drug targets for
absence epilepsy treatment.

doi:10.1016/j.jns.2013.07.125
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Neural autoantibodies and immunotherapy-responsive epilepsy:
A prospective study

R. Iorioa, G. Assenzab, G. Della Marcaa, G. Colicchioa, M. Tombinib,
V. Damatoa, A. Benvengab, A. Evolia, D. Plantonea, A. Martia, C. Vollonoa,
G. Frisulloa, A.P. Batocchia. aCatholic University, Roma, Italy;
bCampus Bio-Medico University, Roma, Italy

Background: Autoantibodies specific for neural antigens have been
described in association with several encephalopathies which have
seizures as a prominent feature. In these cases seizures are poorly
controlled with conventional anti-epileptic drugs (AED). In contrast,
a good response is often achieved with immunotherapies.
Objectives: To evaluate the frequency of autoantibodies specific to
neural antigens in patients with epilepsy and their response to the
immunotherapy.
Materials and methods: Two groups of patients were included in the
study: 29 patients with epilepsy and other neurological symptoms and/
or autoimmune diseases (group 1) and 30 patients with AED-resistant
epilepsy (group 2). Forty-two age and sex-matched healthy subjects
(HS) were included as controls. Patients' Serum and CSF, when
available, were evaluated for the presence of neural autoantibodies by
immunohistochemistry on frozen sections of mouse brain and by cell-
based assays. GAD65-IgGs were tested by RIA.
Results: Neural-specific autoantibodies were detected in 11/59
patients (19%) but not in healthy controls. In particular, neural-
specific IgGs were detected in two patients from group 1 (2/29, 7%)
(anti-GAD65, 1; antibody specific for an unclassified intracellular
antigen [AUIA], 1) and in nine patients from group 2 (9/29, 31%)
(anti-LGI1, 2; anti-GAD65, 1; AUIA, 4; antibody specific for an
unclassified synaptic antigen, 2). In four patients from group 2,
immunotherapy resulted in N50% seizure reduction at three months.
Conclusions: A significant percentage of patients with AED-resistant
epilepsy harbor neural-specific autoantibodies and may respond to
immunotherapy.

doi:10.1016/j.jns.2013.07.126
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Sustained release forms: Application to antiepileptic drugs in
developing countries

J. Josta,b, P.-M. Preuxa,b, M. Druet-Cabanaca,b, V. Ratsimbazafya,b.
aINSERM UMR 1094, Tropical Neuroepidemiology, Limoges, France;
bUniv Limoges, School of Medicine, Institute of Neuroepidemiology and
Tropical Neurology, CNRS FR 3503 GEIST, Limoges, France

Background: Epilepsy is a chronic neurological disease affecting
more than 70 million people worldwide, among them nearly 90% in
developing countries (DCs). There, primary healthcare is extremely
limited, only four major antiepileptic drugs (AEDs) are used: pheno-
barbital, carbamazepine, sodium valproate and phenytoin. Further-
more, there is also a problem of accessibility, availability and quality of
drugs.

Objective: The main hypothesis of the study was based on the fact
that a “long” sustained release form that would reduce the number
of drug's administrations would allow overcoming the problems of
compliance and accessibility.
Methods: A literature review of sustained release forms applicable
to an AED was performed and the primary endpoint was duration
of active ingredient release longer than 24 h. We also assessed the
feasibility and acceptability in DCs.
Results: Two AEDs were found not to be of conventional release:
carbamazepine and sodium valproate. But they are not of sustained
release. Several techniques were available including: esterification,
transdermal devices, liposomes and polymeric devices preformed or
in situ formed. In situ methods for the preparation of injectable
biodegradable microparticles or implants for the controlled delivery
seemed best suited to our objective. Furthermore, they seem to fulfill the
requirements of feasibility and cost. Sodiumvalproate appeared to be the
most suitable molecule by reducing its cost and its hepatotoxicity with a
“long” sustained release form.
Conclusion: This new approach to the treatment of epilepsy would
solve many problems in the DCs. However, preclinical and clinical
studies are required to obtain an approval.

doi:10.1016/j.jns.2013.07.127
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Preventive and treatment aspects of the post-traumatic epilepsy

N. Kufterinaa, I. Grygorovaa, O. Gichkob. aNeurology, Kharkiv, Ukraine;
bKharkiv National Medical University, Kharkiv, Ukraine

Background: Posttraumatic epilepsy is one of the serious consequences
of traumatic brain injury (TBI). To achieve the timely prevention and
control of paroxysms therapeutic measures should be directed to the
correct selection of major antiepileptic drugs and dose titration to the
initial therapy.
Objective: To study the effectiveness of antiepileptic drugs in
prevention and treatment of post-traumatic epilepsy.
Material and methods: We examined 48 patients with different
periods of TBI who were treated at the Emergency Unit Hospital. All
patients were divided into 3 groups:

I with acute TBI (18),
II with intermediate period of TBI (15),
III with distant period of TBI (15).

The control group was 15 almost healthy individuals. Were used
clinical, neurological, instrumental, laboratory, and statistical methods.
Results: The patients of thefirst group received antiepileptic drugswith
preventive aim after an epileptic seizure in anamnesis. The best results
were obtained with lamotrigine (p b 0.05). Posttraumatic epilepsy
patients in groups II and III revealed the following manifestations:
generalized seizures (65.3%), focal seizures (24.2%), combined parox-
ysms (11.5%), paroxysmal activity on EEG with a predominance of
polyphasic complexes (69.4%), spike-waves (63.1%), and sharp waves
(78.3%). In these groups of patients was the most efficient use of
combination therapy of valproate and lamotrigine (p b 0.05).
Conclusions: Thus, our findings demonstrate the effectiveness of
lamotrigine for the prevention of post-traumatic epilepsy. And high
efficiency combined therapy using valproate and lamotrigine in the
treatment of post-traumatic epilepsy.

doi:10.1016/j.jns.2013.07.128
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Normalized distribution of EEG frequencies within one map
based on source density analysis for individual
recognition of pathological features

W. Dimpfela, H.-C. Hofmannb. aClinical Research,
Justus-Liebig-Universität Giessen, Wetzlar, Germany;
bHCHS Systemprogrammierung, Asslar, Germany

Background: Subjective interpretation of EEG raw data is still the
preferred method of evaluation in patients.
Objective: We now describe a method for objective quantitative EEG
analysis, which allows online real time recognition of individual
pathological deviations from normality.
Method: EEG data derived from 16 channels are processed online in
real time using source density analysis. After non-linear LaGrange
interpolation of virtual electrode positions a map corresponding to
64 channels is displayed (Software “neoCATEEM®” from Mewicon
GmbH, 4164 Schwarzenberg, Austria). Conversion of frequency
content into spectral colors and application of the RGB mode results
in a single map. Spectral frequency maps are continuously
displayed by means of a moving time average (up to 3 min).
Result: Normalization of EEG data within one frequency range is
achieved by calculating median values of all corresponding electric
power values from all electrode positions to give 100% reference
values. Data are compared statistically online real time to a database
containing data from 300 healthy brains. Focal aberrations of the
frequency content were much better recognized and gave better
statistics using source density in combination with individual
normalization than using absolute power values. Patient data were
compared suffering from epilepsy (enhanced theta power at T3),
migraine (enhanced alpha1 and alph2 power at F7 and T3) and
psychosis (enhanced beta1 power at T6).
Conclusion: Individual normalization of quantitative EEG data in
combination with an automatic comparison to a database might
serve for individual rational pharmacotherapy by using drugs able
to modulate the particular disturbed frequencies.

doi:10.1016/j.jns.2013.07.129
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Oligohydrosis in epileptic patients treated with zonisamide

J. Son. Boneseng Memorial Hospital, Busan, Republic of Korea

Background: Zonisamide is classified as a sulfonamide and is
characterized having multiple antiepileptic action-mechanisms in-
cluding inhibiting carbonic anhydrase, which may lead to the
oligohydrosis.
Objective: The purposes of this study include the following: (1) to
determine the incidence and (2) to reveal the risk factor of
oligohydrosis-related symptoms in epileptic patients treated with
zonisamide.
Patients and methods: I prospectively studied 153 patients under
ages of 20 who were newly diagnosed with epilepsy or referred
from other hospitals for controlling a seizure. The patients were
treated with zonisamide as a monotherapy or adjuvant therapy.
The data was collected by direct interview at least 3 months after
taking zonisamide. Facial flushing, lethargy, itching sensation,
irritability with hyperthermia, heat sensation and heat intolerance
were considered as an oligohydrosis-related symptom.

Results: 24.8% of patients were treated by zonisamide as a
monotherapy, and the other patients were treated by zonisamide
as an adjuvant therapy. The oligohydrosis-related symptoms were
observed in 11.1% of patients, and 2% of the patients have stopped
taking zonisamide due to the symptoms. The oligohydrosis-related
symptoms were observed more frequently in the patients between
15 and 20 years old than younger ages, and more frequently in the
patients who had taken topiramate.
Conclusion: The frequency was significantly higher than the results
from previous studies. Clinicians should monitor the patients who
are taking zonisamide regarding the oligohydrosis-related symp-
toms. Especially, the patients between ages of 15 and 20 years old
and the patients who have a drug history of topiramate should be
observed carefully.

doi:10.1016/j.jns.2013.07.130
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Effect of cognitive stimulation on hippocampal ripples in
epileptic patients

M. Brazdila,b, J. Cimbalnikc, R. Romand, M. Steade, P. Danielf, J. Halamekg,
P. Jurakg. aDepartment of Neurology, Brno Epilepsy Center, Masaryk
University, Brno, Czech Republic; bBehavioral and Social Neuroscience
Research Group, CEITEC — Central European Institute of Technology,
Masaryk University, Brno, Czech Republic; cICRC, St. Anne University
Hospital, Brno, Czech Republic; dDepartment of Physiology, Masaryk
University, Brno, Czech Republic; eMayo Clinic, Rochester, IL, USA;
fDepartment of Neurology, Masaryk University, St Anne's University
Hospital, Czech Republic; gISI, Academy of Sciences, Brno, Czech Republic

Interictal HFOs (ripples and fast ripples) have been repeatedly
identified in recordings from depth macroelectrodes in epileptics. In
contrast to fast ripples, which are believed to reflect the neuronal
substrates of epileptogenicity, ripples are considered to be a signature
of both normal and epileptic brain processes. The differentiation of
physiological and epileptic ripples in intracranial recordings remains
unavailable.
We analyzed SEEG recordings in seven patients with intractable
partial seizures in whom hippocampal activity was recorded
in resting state and subsequently during simple cognitive task
with randomly presented frequent and rare visual stimuli.
Using automated detection of ripples based on length of power
envelope, we analyzed potential differences in ripple rate (RR) in
the cognitive versus resting period, within epileptic (EH) and
non-epileptic hippocampi (NH). Further direct impact of cogni-
tive stimuli on ripples (immediately after the stimulus) was
investigated.
Ripples have been detected within hippocampal recordings in all
the investigated subjects. Mean RR in resting periods was 11.36 ±
8.34/min within EH, and 10.13 ± 8.75/min within NH. In the
cognitive task periods mean RR within EH and NH decreased to
7.16 ± 5.75/min, and 8.75 ± 7.69/min respectively. The reduction
of RR during cognitive stimulation was significant in EH, but not in
NH. Interestingly we observed a transient suppression of ripples in
both EH (slight) and NH (significant) in the first second after the
stimuli onset, followed by a significant increase in RR for both EH
and NH.
Our results point to different reactivity of ripples within EH and NH
to the cognitive stimulation.

doi:10.1016/j.jns.2013.07.131
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Ketamine in refractory status epilepticus — A retrospective study
on 16 patients

J. Höfler, A. Zerbs, J. Dobesberger, G. Pilz,M. Leitinger, H.Novak, E. Trinka.
Department of Neurology, Christian Doppler Klinik, Paracelsus Medical
University, Salzburg, Austria

Background: Refractory status epilepticus (RSE) is defined as status
epilepticus (SE) not responding to first- and second-line antiepileptic
drug (AED) therapies. Ketamine is a noncompetitive NMDA receptor
antagonist.
Objectives: Few case reports and retrospective studies on ketamine
in SE are available. We aimed to evaluate safety, tolerability and
outcome.
Patients and methods: We retrospectively analysed data of patients
with RSE (n = 84) treated in our neurological intensive care unit
from 01/2012 (n = 70) to 02/2013 (n = 14). We analysed aetiology,
duration, type of SE, daily dose of ketamine, cotherapeutic agents,
treatment response and disposition.
Results: In 16/84 (19%) patients (median age 68.5 years; range 50–
80) with RSE, ketamine was used in combination with midazolam.
Causes of RSE: 6/16 post-anoxic, 3/16 systemic infection, 3/16 stroke/
intracerebral haemorrhage, 2/16 unknown, 2/16 preexisting epilepsy
with low AED level. RSE types: 2/16 myoclonic SE, 4/16 convulsive
SE, 10/16 nonconvulsive SE. Ketamine was initiated median on 4th
day of SE (range 1–18); median duration of treatment 4.5 days
(range 1–22). In 4 patients ketamine was started with a bolus of
200 mg, followed by median continuous infusion 187.5 mg/h (range
150–200); 12 patients received continuous infusion from the onset,
median 187.5 mg/h (range 75–250). Median maximum dose was
175 mg/h (range 100–300). RSE was terminated in 10/16 patients;
11/16 patients died due to either RSE (6/11) or their main disease
despite terminated SE (5/11).
Conclusion: Ketamine may be effective in later stages of SE when
adequate first and second-line treatments fail, but overall outcome
remains poor with 70% in-hospital mortality.

doi:10.1016/j.jns.2013.07.132
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Clinical utility of (18f)-fluoroflumazenil pet in presurgical
evaluation of refractory focal epilepsy

J. Gusenleitnera, G. Schwarza, R. Pichlerb, M. Hambergera, G. Puttingera,
M. Schnizera, J. Trenklerc, G. Wurmd, T.J. von Oertzena. aNeurology,
Landesnervenklinik Wagner-Jauregg, Linz, Austria; bNuclear Medicine,
Landesnervenklinik Wagner-Jauregg, Linz, Austria; cNeuroradiology,
Landesnervenklinik Wagner-Jauregg, Linz, Austria; dNeurosurgery,
Landesnervenklinik Wagner-Jauregg, Linz, Austria

Gamma-aminobutyric acid is the brain's main inhibitory neuro-
transmitter and has already been implicated in the pathophysiology
of epilepsy by several investigations. A selective antagonist of
GABAA-benzodiazepine receptors, which is frequently used, is the
radioligand 11C Flumazenil. In patients with intractable focal
epilepsy a localized reduction in (11C) FMZ binding is demonstrated,
which correlates closely with the area of seizure onset.
We used as one of the first programmes in middle Europe 185
Mbq-18F-Flumazenil in the preoperative evaluation of 37 patientswith
refractory focal epilepsy. 18F-Flumazenil has a longer half-life (2 h)
compared to the more commonly used 11C Flumazenil (20 min). 14 of

our patients had finally been operated. 11 patients had temporal lobe
epilepsy, in 3 patients an extra temporal epileptogenic area had been
identified.
Eight patients had concordant unilateral focal results. Interestingly,
two patients had neither a focal lesion on MRI nor any lateralization
or localization in the FMZ PET. Seizure semiology and ictal EEG were
guidance for successful intracranial monitoring. The postoperative
outcome was excellent (one reached Wieser1a, one Wieser1). Two
patients showed a bilateral temporal abnormal FMZ PET result, both
had unilateral MRI pathology. Postoperative outcome in these two
patients was non favourable (one Wieser4, one Wieser5).
The general postoperative results showed that fortunately 78% had
a favourable outcome (Engel I&II) and 22% had a non favourable
outcome (Engel III&IV).
In summary, 18F-FMZ-PET is a helpful tool in the preoperative inves-
tigation of patients with refractory focal epilepsy. Discordant results
may predict less favourable outcome.

doi:10.1016/j.jns.2013.07.133

Abstract — WCN 2013
No: 2015
Topic: 1 — Epilepsy
A double-blind extension study to assess long-term safety/efficacy
of zonisamide versus carbamazepine monotherapy for treatment
of newly diagnosed partial epilepsy

M. Baulaca, A. Pattenb, L. Giorgib. aHôpital Pitié-Salpêtrière, Paris, France;
bEisai Limited, Hatfield, UK

Objective: To investigate the long-term safety and maintenance of
efficacy of zonisamide versus carbamazepine monotherapy for partial
seizures in adults with newly diagnosed epilepsy.
Patients and methods: A long-term, double-blind, extension study
was conducted in patients completing a Phase III non-inferiority trial
comparing zonisamide and carbamazepine monotherapy. Patients
continued their randomised treatment, with dosing adjusted according
to tolerability/response within permitted dose ranges (zonisamide
200–500 mg/day; carbamazepine 400–1200 mg/day). Safety assess-
ments included treatment-emergent adverse events (TEAEs) and
clinical laboratory parameters. Efficacy assessments included retention
rate (primary assessment) and seizure freedom rate.
Results: Overall, 120/137 (87.6%) zonisamide patients and 134/
158 (84.8%) carbamazepine patients completed the study. For
zonisamide versus carbamazepine, incidences were similar for TEAEs
(52.6% vs. 46.2%), serious treatment-related TEAEs (0.7% vs. 1.9%)
and TEAEs leading to withdrawal (1.5% vs. 0.6%). Most TEAEs (N90%)
were of mild/moderate intensity; the most frequently reported
being decreased weight (5.8% vs. 0%) and headache (4.4% vs. 6.3%).
Zonisamide was associated with small-to-moderate decreases in
bicarbonate levels from baseline (mean −3.4 mmol/L). Vital signs
and physical/neurological examinations revealed no safety concerns.
For zonisamide versus carbamazepine, retention rates after 12,
18 and 24 months were 58.4% vs. 61.4%, 27.7% vs. 27.8% and 5.8%
vs. 2.5%, respectively; and the proportion of patients remaining
seizure free for ≥24 months was 32.3% versus 35.2% (intent-to-treat
population).
Conclusion: Once-daily zonisamide monotherapy demonstrated
favourable long-term safety and maintenance of efficacy in treating
partial seizures in adults with newly diagnosed epilepsy. No new or
unexpected safety findings emerged.
Supported by Eisai.

doi:10.1016/j.jns.2013.07.134
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Cognitive malfunction impairment and stigma in HIV/AIDS
epileptic patients in Kenya

B.A. Elizabetha, R.N. Mbuguaa,b,c. aClinical Research, Kenya Medical
Research Institute, Kenya Network of Women Living with HIV/AIDS,
Nairobi University, Nairobi, Kenya; bClinical Research/Psychiatry, Kenya
Association for the Welfare of People with Epilepsy, Nairobi, Kenya;
cClinical Research, Kenya Network of Women Living with HIV/AIDS,
Nairobi, Kenya

Background: Epilepsy is one of the most prevalent neurological
conditions and knows no age, racial, social class, geographic, or national
boundaries. The impact of epilepsy rests not only on the individual
patient, but also on the family and indirectly on the community. The
burden of epilepsy may be due to the physical hazards of epilepsy
resulting from the unpredictability of seizures; the social exclusion as a
result of negative attitudes of others toward people with epilepsy; and
the stigma.
Objective: The impact of the many infections on neurological
morbidity and mortality is caused by bacterial meningitis, particu-
larly that due to pneumococcal and meningococcal organisms, is still
common. The neurological outcomes of these readily treatable
infections depend on the availability of and access to health services,
which differ tremendously across the region. The situation is made
worse where populations are displaced by conflicts. Epidemics of
meningococcal disease are particularly frequent in the meningococcal
belt.
Results: Viral encephalitis is on the increase, where the prevalence of
HIV infection is high as well. The HIV virus enters the nervous system
within hours of an individual's becoming infected. Acute inflamma-
tory demyelinating polyneuropathy (Guillain–Barré syndrome),
which can cause paralysis leading to death from respiratory failure,
often accompanies this initial HIV infection and occurs with greater
frequency in those infected with HIV/AIDS than in uninfected
populations.
Conclusions: Opportunistic infections of the nervous system occur
in about 30 to 40% of those with AIDS. Neurological complications
of HIV infection have become major, overwhelming components of
the health burden.

doi:10.1016/j.jns.2013.07.135
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Low concentrations of lead diminish the threshold of
pentylenetetrazole induced seizure in mice

H. Yazdanpanaha,b, A. Heydaric, A. Mesdaghiniaa. aDepartment of
Pharmacology, Kashan University of Medical Sciences, Kashan, Iran;
bDepartment of Neurosurgery, Shiraz University of Medical Sciences,
Shiraz, Iran; cPhysiology Research Center, Kashan University of Medical
Sciences, Kashan, Iran

Background: Lead is one of the most common toxic metals and its
exposure is associated with several neurological damages and
behavioral disturbances. There is controversy in the results on the
relation of lead exposure and seizure incidence.
Objective:We examined the effects of short-term exposure of low lead
concentrations on the chemical seizure induced by pentylenetetrazole
(PTZ).
Material and methods: Mice received lead acetate in drinking water
for 30 days at concentrations of 50 and 100 ppm. Slow infusion of

PTZ (5 mg/kg, 0.3 ml/min) was utilized to induce seizure. The latency
between the start of infusion and onset of convulsion signs including
myoclonic twitch, face and forelimb clonus, running and bouncing
clonus and tonic hindlimb extension were recorded and then converted
to threshold convulsion dosage.
Results: Following 30 day exposure, blood lead level in both the
experimental groups was significantly higher than the control group
(p b 0.01). The exposure to 100 ppm of lead reduced seizure
thresholds (p b 0.001) in all phases of convulsion while 50 ppm of
lead did not (p N 0.05). Significant effect of 100 ppm lead acetate
indicates that even this concentration of lead increases the possibility
of seizure attacks in lead exposed populations. Lead acetate at a
concentration of 50 ppm did not affect, thus 100 ppm maybe consid-
ered as minimal effective concentration of lead.
Conclusion: Several mechanisms such as Ca replacement or BBB
damage are suggested for this effect but exact mechanisms are
unclear. Nevertheless more well-designed studies may be executed
to deliver further accurate information.

doi:10.1016/j.jns.2013.07.136
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A model for an enhanced screening tool for depression in people
with epilepsy

T. von Oertzena,b, M. Drinovacc, H. Wagnerc, N. Agrawala, A. Mitchelld,
H.R. Cocka. aSt. George's University of London, London, UK; bDept
of Neurology, Wagner-Jauregg Neuroscience Centre, Austria; cDept of
Applied Statistics, Johannes Kepler University, Linz, Austria; dDept of
Psycho-Oncology, Leicestershire Partnership Trust, Leicester, UK

Background: Depression is a frequent comorbidity in people with
epilepsy. To increase the detection of this frequent comorbidity
various screening tools have been described, in particular NDDI-E.
We have previously validated NDDI-E and a visual analogue scale, ET,
in a multicultural London outpatient setting.
Objective: The aim of the current study is to create a new more
efficient screening tool for depression in people with epilepsy.
Methods: Data from 250 patients was prospectively collected in
London from 05/2009 to 02/2010. Logistic Regression models and
recursive partitioning techniques (classification trees, random for-
ests) have been applied to identify an optimal subset of the 13 items
and provide a framework for the prediction of class membership
probabilities (for the DSM-IV based Depression classification as
“Major”/“Nil”).
Results: Both logistic regression models and classification trees
(respectively random forests), suggest the same choice of items for
classification (NDDI-E 4, NDDI-E 5, ET-Distress, ET-Anxiety, ET-
Depression). The most useful regression model includes all 5
mentioned variables and outperforms the NDDI-E as well as the ET
with respect to ROC. Classification trees were grown by restricting
the possible splitting variables to different subsets of items. In all
considered situations the ROC curves indicated more precise
classification than the original screening tests, though the trees had
to be cut back to ensure comprehensible splitting rules in some
situations.
Conclusion: For the first time, we have created a model of a
screening tool for depression containing both verbal and visual
analogue scales, which should be more precise than previous tools.

doi:10.1016/j.jns.2013.07.137
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White matter abnormalities in patients with idiopathic
generalized epilepsy

A.M.D.S. Bragaa, W.P. Blasquea, L.E. Bettingb. aFaculdade de Medicina de
Botucatu—UNESP, Botucatu, Brazil; bNeurologia, Psicologia e Psiquiatria,
Faculdade de Medicina de Botucatu—UNESP, Botucatu, Brazil

Background: In the past decades, several studies investigating idio-
pathic generalized epilepsies (IGEs) disclosed subtle brain abnormali-
ties which may be involved in the pathophysiology of this group of
diseases. Investigations focused mainly in the grey matter. Few studies
using structural neuroimaging explored the white matter.
Objective: To evaluate the presence of focal abnormalities in the white
matter of patients with IGE patients using voxel-based morphometry
(VBM).
Patients andmethods: 28patients (18women)with IGE and 21 controls
were investigated. All participants were scanned using a 1.5 T MRI.
Volumetric T1 (3D) weighted sequence with isotropic voxels (1 mm)
was used for analysis. VBMwas conductedwith SPM8 andVBM8 toolbox.
Processing involved normalization, automatic segmentation and smooth-
ing of the grey matter and white matter separately. Statistical analysis
was performed with two sample T tests to compare differences in the
grey matter and white matter between patients and controls. Level of
significance selected was p b 0.05 corrected for multiple comparisons.
Results: Significant focal increase in the grey matter was disclosed
mainly in the right subcallosal gyrus (cluster size = 746, p = 0.04)
and left orbital gyrus (p = 0.006). White matter analysis showed
focal atrophy in the anterior cingulate limbic lobe and cingulate
gyrus (cluster size = 5020, p b 0.0001).
Conclusions: This investigation supports structural abnormalities in the
greymatter and white matter in the frontal and limbic lobes in patients
with IGE. White matter abnormalities disclosed located in the mesial
parasagittal structures are in accordance with previous investigations.
Study supported by: FAPESP.

doi:10.1016/j.jns.2013.07.138
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Clinical and diagnostic features of migraine–epilepsy

A.V. Vasilenkoa,b, L.V. Lipatovab, S.V. Lobzina. aThe Ministry of Health of
the Russian Federation, North-Western State Medical University named
after I.I. Mechnikov, Russia; bThe Ministry of Health of the Russian
Federation, St. Petersburg Psychoneurological Research Institute named
after V.M. Bekhterev, St. Petersburg, Russia

According to modern concepts migraine and epilepsy are comorbid
neurological diseases with similar pathogenesis and clinic. The preva-
lence of headache in patients with epilepsy is 59%, and a quarter of them
had migraine.
The study features clinical neurology, EEG and neuroimaging indicators
of migraine and epilepsy. Complex clinical neurology, EEG, neuroimag-
ing (MRI, PET, NMRS and MR tractography), and psychological
examination were performed in 47 patients with migraine, 50 patients
with locally due to epilepsy and 17— with a migraine–epilepsy.
We found that patients with migraine most frequently reported the
distribution of a hemicraniawith emphasis in the fronto temporo orbital
region. The hemicrania was permanent, had a pulsating nature and was
often in conjunction with accompanying symptoms. In patients with
locally induced epilepsy in the interictal period, there are different types
of headaches: 28% —migraine with aura and/or without, 33% — tension

headache, and 8%— unclassifiable headache. According to the video-EEG
monitoring it is most common in patients with migraine (67%) and
migraine–epilepsy (88%) to have a combination of focal and generalized
epileptiform activity emanating from the back and/or temporal lobes.
MRI in patients with migraine and migraine–epilepsy were discovered
extension of the temporal horn of one of the lateral ventricles (33 and
25%), cranio-vertebral anomalies and other MP-changes.
Thus, the differential diagnosis of migraine and epilepsy locally by
conducting a comprehensive examination of patientswith the inclusion
of clinical neurology, EEG and neuroimaging techniques, allows you to
set the type of attack and objectify further medical therapy.

doi:10.1016/j.jns.2013.07.139
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Neurophysiological study in patients with benign adult familial
myoclonus epilepsy

U. Takechia, N. Akamatsua, K. Matsunagab, T. Uozumic, S. Tsujid.
aDepartment of Neurology, University of Occupational and Environmental
Health, School of Medicine, Kitakyushu, Japan; bDepartment of Neurology
and Internal Medicine, Kumamoto Onjaku Hospital, Kumamoto, Japan;
cDepartment of Neurology, Wakamatsu Hospital of the University of
Occupational and Environmental Health, School of Medicine, Kitakyushu,
Japan; dDepartment of Medical Science Technology, International
University of Health and Welfare, Fukuoka, Japan

Objective: The aim of the present study is to investigate cortical
excitability in patients with benign adult familial myoclonus epilepsy
(BAFME), using transcranial magnetic stimulation (TMS).
Methods: Single-pulse and paired-pulse TMS were performed in 6
BAFME patients to obtain multiple measures from the first dorsal
interosseous muscle, including resting motor threshold (rMT), active
motor threshold (aMT), contralateral silent periods (CSP), and short-
interval intracortical inhibition (SICI) and intracortical facilitation
(ICF). Age-matched twenty-one healthy subjects were also studied.
Also all patients had recorded somatosensory evoked potential (SEP)
elicited by digital nerve stimulation.
Results: rMT, aMT and SICI were significantly decreased compared to
control group. And CSP was significantly shortened in the patients
compared to control groups (rMT: p b 0.01, aMT: p b 0.01, CSP: p b 0.001,
SICI-2 ms: p b 0.05). In contrast, there were no significant differences
between patients and control groups in ICF. Significant correlations were
not observed between SEP amplitude and TMS measures.
Conclusions: These findings suggested that there was motor cortical
hyperexcitability secondary to the loss of intracortical inhibition, in
addition to hyperexcitability of the sensory cortex in patients with
BAFME.

doi:10.1016/j.jns.2013.07.140
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The potential efficacy of intravenous lacosamide in epilepsy at
hospital cases

C. García Arguedas, A.S. Martí, A.V. Benito, E.B. Diago, J.Á.M. Llerda.
Neurology, Lozano Blesa Clinic Hospital, Zaragoza, Spain

Objectives: To appraise the efficacy of the lacosamide, third genera-
tion antiepileptic, for treatment of different cases of crisis, including
status, with intravenous administration.
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Material and methods: Patients with different types of crisis, who were
assessed, while their hospitalization in the Lozano Blesa Clinic Hospital,
Zaragoza. The cases were treated with intravenous lacosamide (iVLCM).
The information was collected by retrospective analysis. The efficacy was
defined as the cease of the crisis with the treatment. It could be in the first
line ormore. Thedatawas recollectedwith standardizedquestionnaire by
a neurologist.
Results: Nineteen patients were selected, the average age was 50 years,
68.4% men. 63.2% had a history of previous crisis, of them 41.7% were
generalized, 33.3% complex focal and 25% simple focal. At the moment of
the use of ivLCM 42.1% were in status (22.2% convulsive status, 66.7% no
convulsive and 11.1% focal) and 57.9% no status. The ivLCM was used at
the first instance in 31.6%, the second in 57.9% and both the third and
fourth in 5.3%. Initially useddoseswere, 200mg in 78.9%, 100 mg in 15.8%,
and 400mg in 5.3%. The maintenance doses were 200 mg/12 h in 72.2%
and 100 mg/12 h in 27.8%. The obtained efficacy was in the second day,
average, with a positive response of 89.5%. No side effect was registered.
Conclusions: The LCM has shown efficacy and good tolerance, even
beyond use as a third-line treatment.

doi:10.1016/j.jns.2013.07.141
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Role of postoperative antiepileptic drug withdrawal in children:
Long-term seizure outcome

H.I. Maaty. Neurosurgery, Benha University, Cairo, Egypt

Background and aim: The effect of time to stop AED postoperatively
in children on long-term seizure outcome is still not clear. We aimed
to assess the effect of timing of AED withdrawal on subsequent
seizure recurrence and long-term seizure outcome in children.
Methods: This retrospective study included 150 child patients who
underwent cranial surgery between January 2007, and December
2011, and who started AED withdrawal after having reached
postoperative seizure freedom. Patients had at least 1 year postop-
erative follow-up. Time intervals from surgery to start of AED
reduction (Time to Reduction = TTR), and complete discontinuation
(Time to Discontinuation = TTD) were studied in relation to seizure
recurrence during or after AED withdrawal.
Results: Mean age was 8.3 year (range 2–15 years). Median TTR
and TTD were 12 months and 35 months respectively. 71 patients
had seizure recurrence during or after AED withdrawal. After a mean
postoperative follow-up of 31 months, 85 patients were seizure free
for at least 1 year. TTR and TTD showed statistically significant relation
to regain seizure freedom after restart of drug treatment, to seizure
freedom, and to cure (defined as being seizure free and off AEDs for at
least 1 year) at final follow-up.
Conclusion: Early postoperative AED withdrawal dose affect long-term
seizure outcome and cure. Also it might identify patients who need
continuous drug treatment and preventing unnecessary continuation of
AEDs in others.

doi:10.1016/j.jns.2013.07.142
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Spectral analysis of EEG in patients with drug resistant epilepsy

L.V. Lipatovaa, E.A. Korsakovab, N.A. Sivakovaa. aEpilepsy Department,
V.M. Bekhterev Psychoneurological Research Institute, St. Petersburg, Russia;
bNeurophysiology Department, V.M. Bekhterev Psychoneurological Research
Institute, St. Petersburg, Russia

Objective: To study spectral characteristics of electric paroxysmal
activity (PA) of the EEG in patients with localization-related drug
resistant epilepsy (DRE) with structural changes in the hippocampus
and evaluate their relationship with the occurrence of the phenom-
enon of secondary bilateral synchronization syndrome (SBS).
Materials andmethods: 42 patients with DREwere studied, 23—with
MRI-detected hippocampus sclerosis (HS), and 19 — without HS.
Spectral analysis (SA) was performed in EEG fragments with PA,
average spectral parameters for 4 second recording periods were
calculated.
Results: The data analysis of quantitative EEG revealed topographical
differences in spectral power values of PA between the groups. The
most pronounced results were obtained for the delta and theta
rhythms. In the first group of patients average spectral power of delta
waves in leads Fp1, Fp2, F3, F4, C3 and C4was significantly lower than in
second group (p b 0.05). A similar trend is observed in the range of the
theta rhythm. Even distribution of spectral capacity of delta and theta
rhythms with no significant fronto-occipital differences in all recorded
leads found out in the first group. A gradient growth of spectral power
of theta waves in the direction of the occipital lobes to the frontal
determined in patients with HS.
Conclusion: Thus, the structural changes of the hippocampus influence
on the severity of PA and on neurophysiological mechanisms of SBS
occurrence. SA could be used for the early diagnosis of SBS phenomenon
and selection of treatment strategy in patients with DRE.

doi:10.1016/j.jns.2013.07.143
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A novel intronic variant of SCN1A gene responsible for severe
epileptic encephalopathy with refractory status epilepticus

C. Stipaa, F. Bisullia, L. Licchettaa, L. Alvisia, F. Zarab, E. Gennarob, A. Pinic,
G. Gobbic, P. Tinupera. aDepartment of Biomedical and Neuromotor
Sciences, IRCCS Institute of Neurological Sciences, University of Bologna,
Bologna, Italy; bDepartment of Neuroscience, Laboratory of Neurogenetics,
Istituto ‘G. Gaslini’, Genoa, Italy; cChild Neurology Department, Ospedale
Maggiore, Bologna, Italy

Objective: To describe a 32 year old male with encephalopathy and
drug resistant epilepsy with frequent status epilepticus.
Patient and methods: The patient was born at term by normal
pregnancy after prolonged labor. A significant global developmental
delay had been recognized since 6 years of age. At age 5 months he
experienced the first epileptic seizure during hyperpyrexia charac-
terized by a left hemiclonic seizure during sleep followed, a few
hours later, by a tonic–clonic seizure. Since then he had monthly
febrile and afebrile tonic–clonic seizures, mainly arising from sleep.
Despite trials of several antiepileptic drugs, seizures increased on
frequency, becoming weekly. Recurrent episodes of intractable status
epilepticus worsened by phenylhydantoin were also reported. At our
first assessment (32 years of age) the patient underwent a compre-
hensive clinical, neurophysiological and neuroradiological study.
Results: Neurological examination showed craniofacial dysmorphism
and severe delay in language and motor acquisition. Interictal EEG
showed diffuse background slowing and independent epileptiform
discharges over both the temporal regions. During prolonged video-
EEG monitoring we recorded one of his typical status epilepticus
clinically characterized by left arm clonic seizures and secondarily
generalized seizures. BrainMRI disclosed amild cerebellar atrophywith
evidence of the cerebellar sulcus. Molecular analysis of SCN1A gene
identified a de novo intronic mutation, causing nucleotide substitution
c.338+3ANC.
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Conclusions: We describe a new de-novo mutation of SCN1A gene
responsible for severe early-infantile epileptic encephalopathy with
recurrent status epilepticus resistant to sodium blocker AEDs.

doi:10.1016/j.jns.2013.07.144
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Seizure due to imipramine discontinuation: A case report

E. Erdogana, C.F. Demirb, H.H. Özdemirc. aNeurology Department,
Elazig State Hospital, Turkey; bNeurology, Firat University Neurology,
Elazig, Turkey; cNeurology, Bismil State Hospital, Diyarbakir, Turkey

Imipramine serotonin, noradrenalin and lower level of dopamine block
the reuptake pump. In particular, it is used in nocturnal enuresis
treatment. It is known that high dose of imipramine causes epileptic
activity. However, seizure because of depending on the discontinuance of
imipramine is rarely seen. A 19 year old male patient had been taking
75 mg/day imipramine regularly for 1 year for nocturnal enuresis
treatment. Patient had been contracted with seizure after sudden
discontinuance of medicine. Routine biochemical inspections, EEG and
cranial MRG findings were evaluated normal and it was considered that
sudden discontinuance of imipramine caused seizure. Consequently; we
would like highlight that in order to avoid seizure depending on
discontinuance of imipramine, it is necessary to discontinue imipramine
by decreasing it.

doi:10.1016/j.jns.2013.07.145
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Personality characteristics of epileptic and non-epileptic using
personality factorial inventory

A. Andrade Filhoa, C.G. da Silva Ferreirab, L. Zanec, A.C. Oliveirab, C.G.D.S.
Andradec, L.S.A. Ismaelc, C.V. Santangeloc, R.P.D. Bragac Epilepsy Group
aNeurocience and Mental Health, University Federal of Bahia, Salvador,
Brazil; bPsychologyDepartment, Salvador, Brazil; cFoundation of Neurology
and Neurosurgery (FNN), Salvador, Brazil

This article aims to demonstrate the comparison of personality
characteristics between groups of epileptic patients and the general
population. The survey was conducted with people aged between 18
and 60, living in Salvador, Bahia.We sought to identify the intraception,
performance, autonomy, aggression and social stigmas. The methodol-
ogy applied in this research work was to use the Personality Factorial
Inventory (PFI), in a universe of 200 individuals, 100 epileptic patients
and 100 general population (caregivers, staff and students). All
completed the informed consent and provided answers about the
socio-demographic information on the total of 10 items. Participants
were interviewed at the Foundation of Neurology and Neurosurgery
(FNN) and the University Hospital Professor Edgard Santos (HUPES)–
UFBA. The test consisted of 155 questions, in order to measure 15
dimensions of personality. Among male patients with epilepsy, the
analysis of data showed the following dominant factors in the
personality profile of average behavior: a) high average level of denial,
revealing individuals who indulge in resignation and accept the
punishment and guilt; and b) low level of performance, indicating
subjects with difficulty performing independent activities. While, in
females patients with epilepsy showed a profile with a high concentra-
tion of anger, hatred and self-confidence. The study shows the
characteristics of personality to an association between the dimensions
of PFI in epileptics. They are more concerned with themselves, less

interactive and dominant. The results obtained in the general popula-
tion present a strong rejection towards epilepsy due to ignorance and
fear of contamination.

doi:10.1016/j.jns.2013.07.146
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Contralateral blink inhibition is a possible pathomechanism for
ictal unilateral eyelid blinking — A case report

G. Kalssa, M. Leitingera, J. Dobesbergera, C.A. Granbichlera, J. Höflera,
D.P. Hubera, G. Kuchukhidzea,b, T. Morodera, A. Rohrachera, W. Staffena,
E. Trinkaa. aDepartment of Neurology, Christian Doppler Klinik, Paracelsus
Medical University, Salzburg, Salzburg, Austria; bDepartment of Neurology,
Medical University Innsbruck, Innsbruck, Austria

Purpose: Little is known about ictal unilateral eyelid blinking (UEB) as
a lateralizing sign in focal seizures. We present a case study and a
comprehensive review of the literature and the pathophysiology of UEB.
Methods:We report a 38 year old, right-handedwomanwith intractable
epilepsy, who underwent prolonged non-invasive video-EEGmonitoring.
Results: A total of four complex focal seizures (CFS) with UEB were
recorded. Semiological signs in all CFS were bilateral eyelid blinking,
occurring in median 29 s after EEG-onset (range 18–37 s, median
duration 9 s, range 6–11 s), followed by UEB on the right, in median
starting 51 s after EEG-onset (range 30–71 s, median duration 17 s,
range 10–34 s). UEB did not evolve into any clonic activity of the
face. During one CFS, bilateral eyelid blinking recurred after UEB with
higher blink frequency on the right. Further lateralizing seizure
phenomena were ipsilateral head turning (in 2/4), contralateral eye
deviation (in 3/4), aphasia (in 2/4), postictal impaired figural
memory (in 1/4) and postictal nose wiping (in 2/4 CFS, respectively).
Ictal EEG showed a right fronto-temporal seizure onset over F8, F8–
Fp2 or Fp2–F4. Interictal EEG showed right fronto-temporal sharp
waves over F8, F8–T4, F8–Sp2 or T2 and left temporal focal slowing.
Conclusion: UEB was ipsilateral to the right fronto-temporal EEG
pattern in this patient occurring only in CFS. Due to the asymmetric
blink frequency during bilateral eyelid blinking, we hypothesize ictal
UEB to be a contralateral blink inhibition, caused by activation in
fronto-temporal cortical areas and mediated by trigeminal fibers.

doi:10.1016/j.jns.2013.07.147
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When epileptogenesis occurs in patients with neurocysticercosis?

A. Andrade Filhoa, F.L.D.S. Figuerôab, B.B. Soaneb. aNeurocience and
Mental Health, University Federal of Bahia, Brazil; bFoundation of
Neurology and Neurosurgery (FNN), Salvador, Brazil

Background: Neurocysticercosis (NC) is the most frequent neurologic
parasitosis. Its role is indisputable for the etiology of many neurological
disturbances. Epilepsy is the most common clinical manifestation.
Objective: To determine when epileptogenesis occurs in patients
with NC, according to the evolutional phases of the disease.
Method: 157 patients diagnosed with NC diagnosis through anamne-
sis, cranium computed tomography (CCT), analysis of liquor and
eletroencephalogram were included in this paper. The cysticercus
lesions in CCT were classified in four phases.
Results: Seizure was the most important clinical form, appearing in
80.3% of the patients. Statistical significance (p = 0,001) was shown

Abstracts / Journal of the Neurological Sciences 333 (2013) e1–e64e40

http://dx.doi.org/10.1016/j.jns.2013.07.144
http://dx.doi.org/10.1016/j.jns.2013.07.145
http://dx.doi.org/10.1016/j.jns.2013.07.146
http://dx.doi.org/10.1016/j.jns.2013.07.147


in correlation between the convulsive form and phase II in CCT,
which was performed in the beginning.
Discussion: CCT is very helpful in NC. There are many controversies,
concerning epilepsy related to NC, specially, due to different forms
of pathological manifestations of the infection. The appearance of
the clinical forms, mainly in the initial phases of the disease can
be derived from the immune stimulus by the parasite with local
inflammatory response and important perilesional edema.
Conclusion: Phase II was the most exuberant phase of the disease,
being important to rise seizure.

doi:10.1016/j.jns.2013.07.148
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Is serotonin receptor HTR1B implicated in mesial temporal lobe
epilepsy development?

B. Leala, A. Barreiraa, J. Chavesb, C. Carvalhoa, A. Bettencourta, A.Martins da
Silvab, P.P. Costaa,c, B. Martins da Silvaa. aUMIB–ICBAS–UP, Porto, Portugal;
bCentro Hospitalar do Porto-Hospital de Santo António, Porto, Portugal;
cInstituto Nacional de Saude Dr. Ricardo Jorge (INSA), Porto, Portugal

Background: Evidences from animal models have demonstrated
that depletion of brain serotonin (5-HT), a neurotransmitter with a
pivotal role in neurodevelopment and brain plasticity, lowers the
threshold to induced seizures. It was also demonstrated that anti-
epileptic drugs increase endogenous 5-HT concentrations and that
5HT-1B receptors could have an anticonvulsant role. Association
studies have demonstrated that a polymorphism (rs6296) in 5HTR-
1B gene may be a susceptibility factor for with temporal lobe
epilepsy (TLE) development. The rs6296 G allele has been associated
with decreased receptor activity. Our aim was to analyse the
association between rs6296 and the development and clinical
features of Mesial Temporal Lobe Epilepsy (MTLE) in a Portuguese
population.
Material and methods: A cohort of 121 MTLE patients (67 F, 54 M,
mean age = 44 ± 11 years, age of onset = 13 ± 9 years) was com-
pared with a cohort of 192 healthy individuals (HI). All patients had
Hippocampal Sclerosis (MTLE–HS). Genotyping was performed by
TaqMan real time PCR methodology.
Results: rs6296 G allele was overrepresented in MTLE patients
compared to controls (80.2% in MTLE vs 72.1% in HI, p = 0.029
OR = 1.561 (1.060–2.298)). We constituted 2 MTLE–HS sub-groups,
according to febrile seizure antecedents and no differences in rs6596
allelic or genotypic frequencies were found.
Conclusion: The rs6296 G allele may be a susceptibility factor to
MTLE–HS development. Since these receptors have an anticonvulsant
role, a reduction in their activity could lower the threshold for
seizure development.
Supported by a BICE Tecnifar Grant 2012.

doi:10.1016/j.jns.2013.07.149
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Neuropsychological outcome of seizure-free temporal lobe
epilepsy patients after temporal lobe resection with and
without antiepileptic drugs

D. Mosera, S. Aull-Watschingerb, B. Seidlb, E. Pataraiab. aDepartment of
Neurology, General Hospital Vienna, Austria; bDepartment of Neurology,
Medical University of Vienna, Vienna, Austria

Objective: Temporal lobe epilepsy (TLE) is a common clinical syndrome
in adult epilepsy populationwithmost frequently underlying pathology
of hippocampal sclerosis. There is a lack of data on influence of
antiepileptic drugs (AEDs) on neuropsychological outcome of seizure-
free patients. In the present studywe compared the neuropsychological
outcome of seizure-free patients after temporal lobe resection who
were off or on AEDs.
Methods: We retrospectively reviewed the neuropsychological out-
come of patients with temporal lobe epilepsy who underwent either
anterior temporal lobectomy or selective amygdalohippocampectomy
between 1995 and 2011 at the Department of Neurology, Medical
University Vienna. Seizure-free patients at last clinical follow-up were
subjected to neuropsychological testing. The results of seizure-free
patients thatwere on AEDswere comparedwith patientswithout AEDs.
Results: One-hundred-eight patients met the inclusion criteria. 49
patients were off AEDs and 59 patients were on AEDs. The mean
duration of follow-up was 67.1 months. Patients without AEDs per-
formed significantly better in most neuropsychological tests compared
to patients with AEDs (HAWIE: p = 0.003; Verbal fluency, phonemic:
p = 0.007; Digit Span, forward: p = 0.042; Digit Span, backward:
p = 0.023; Corsi, forward: p= 0.000; Corsi, backward: p = 0.001;
VLMT, learning: p = 0.003; VLMT, delayed recall: p = 0.004; VLMT,
recognition: p = 0.020; DCS, learning: p = 0.000; DCS, delayed recall:
p = 0.000; DCS, recognition: p= 0.035; Mosaic test: p = 0.003).
Conclusions: Neuropsychological outcome of seizure-free patients
after temporal lobe resection is significantly better in patients that
are off AEDs. The long term intake of AEDs may have significant
influence on neuropsychological performance. Early discontinuation
of AEDs should be considered in seizure-free patients with TLE.

doi:10.1016/j.jns.2013.07.150
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Epilepsies of child and adolescent

D.W. Ben Adji Mamadou, M. Ndiaye, M.M. Ndiaye. University Cheikh
Anta Diop, Dakar, Senegal

Epilepsy is a public health problem in Senegal, with a prevalence of 8.3
to 14/1000. It mainly affects children.
Objective: Of this work is to study the biographical aspects, phenotypic
and evolutionary of epilepsy in a cohort of children in Senegal.
Patients and methods: This is a retrospective chart review of children
with epilepsy followed up regularly at Fann University Hospital and
Children's Hospital Albert Royer, July 2003 to December 2010. Inclusion
criteria were: epilepsy aged under 16 years, regularly monitored for at
least 3 years, with appropriate treatment, effective dose, with good
adherence.
Results: We collected 522 children, aged 3 months to 16 years, with
a sex ratio of 1.7 in favor of boys. The epilepsy was idiopathic in 57%
of children and non-idiopathic in 43% of patients. Etiological factors
were dominated by parental consanguinity, abnormal pregnancy
and childbirth, infections of the central nervous system. In the group
of idiopathic epilepsies not, the signs associated with epilepsy were
language disorders (15.70%), behavior (15%) and motor deficits
(10.32%). 22.41% of school children had learning difficulties some-
times leading to repetition or school exclusion.
Conclusion: The fight against epilepsy in Senegal implies an effective
prevention policy which is necessary in improving the socio-health
and the fight against infections. This is the challenge of the Senegalese
league against epilepsy.

doi:10.1016/j.jns.2013.07.151
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Efficacy and safety of eslicarbazepine acetate in acute manic
episodes associated with bipolar I disorder: BIA-2093-203
phase II study results

H. Grunzea, L. Almeidab, T. Nunesc, R. Costac, R. Sousac,
P. Soares-da-Silvac,d. aNewcastle University, Newcastle upon Tyne, UK;
bUniversity of Aveiro, Aveiro, Portugal; cBIAL-Portela & Co. S.A., Trofa,
Portugal; dUniversity of Porto, Porto, Portugal

Background: Eslicarbazepine acetate (ESL) was approved in 2009 by
the European Medicines Agency as adjunctive therapy in adults with
partial-onset seizures (POS), with or without secondary generalization.
Objective: To evaluate the efficacy, safety and tolerability of two dose-
titration regimens of ESL as therapy of patients with acute mania.
Material andmethods:Multicentre, double-blind, randomised, parallel-
group, placebo-controlled dose-titration phase II study in patients with
a diagnosis of bipolar I disorder who experienced an acute manic
(including mixed) episode. Patients were randomised to: group A —

ESL 600–1200–1800 mg; groupB— ESL 800–1200–2400 mg; and group
C — placebo 1–3 tablets. Patients were started on the lower dosage
and were up-titrated as clinically required 3 and 6 days after therapy
initiation; the dose was kept at the maximum for up to 3-weeks.
Results: 160 patients were included in the intention-to treat (ITT)
population and 161were included in the safety population. The ANCOVA
of absolute change in Young Mania Rating Scale total score was [least
square mean (p-value versus placebo)]: group A=−12.5 (p= 0.348);
group B=−14.2 (p= 0.053); placebo=−10.3. Secondary efficacy
analysis showed similar results with a trend for increase in efficacy
across the randomised dosage-titration regimens from placebo to group
B. Most common TEAEs observed in ESL groups (≥5% of patients) were
headache, dizziness, nausea, vomiting, and diarrhoea.
Conclusion: The primary treatment comparison was not statistically
significant. There was a trend towards efficacy in the ESL 800–1200–
2400 mg dose group. The two ESL groups exhibited a comparably
favourable safety profile.

doi:10.1016/j.jns.2013.07.152
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Efficacy and safety of eslicarbazepine acetate in acute manic
episodes associated with bipolar I disorder: BIA-2093-204 phase II
study results

L. Almeidaa, T. Nunesb, R. Costab, R. Sousab, P. Soares-da-Silvab,c.
aUniversity of Aveiro, Aveiro, Portugal; bBIAL-Portela & Co. S.A., Trofa,
Portugal; cUniversity of Porto, Porto, Portugal

Background: Eslicarbazepine acetate (ESL) was approved in 2009 by
the European Medicines Agency as adjunctive therapy in adults with
partial-onset seizures (POS), with or without secondary generalization.
Objective: To evaluate the efficacy, safety and tolerability of ESL as
therapy of patients with acute mania.
Material and methods: Phase II, double-blind, fixed multiple-dose,
randomised, placebo-controlled, multicentre study in patients with a
diagnosis of bipolar I disorderwhoexperienced an acutemanic (including
mixed) episode. Patients were randomised to ESL 600 mg, ESL 1200 mg,
ESL 1800 mg, or placebo and were followed for up to 3 weeks.
Results: Due to a slow recruitment rate the study was terminated
early and only 38 patients were randomised. The decrease in Young
Mania Rating Scale total scores was [mean (standard deviation)]:
placebo =−17.7 (7.34), ESL 600 mg=−16.9 (2.75), ESL 1200 mg=

−16.7 (9.11), and ESL 1800 mg=−11.3 (SD= 10.89). At the end
of the 3-week treatment period most patients in all groups were
responders andmost patients in all groups except ESL 1800 mgwere in
full remission. Overall, 30/38 (78.9%) patients experienced treatment
emergent adverse events, ranging from 4/8 (50%) in the ESL 600 mg
group to 10/10 (100%) in the ESL 1800 mg group.
Conclusion: Due to the early termination of the study, no definitive
conclusions can be drawn regarding the efficacy, safety and tolerability
of ESL for the treatment of acute manic (including mixed) episodes in
patients with bipolar I disorder.

doi:10.1016/j.jns.2013.07.153
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Efficacy, safety and tolerability of eslicarbazepine acetate in the
recurrence prevention of bipolar I disorder: BIA-2093-205
phase II extension study

T. Nunesa, L. Almeidab, R. Costaa, R. Sousaa, P. Soares-da-Silvaa,c.
aBIAL-Portela & Co. S.A., Trofa, Portugal; bUniversity of Aveiro, Aveiro,
Portugal; cUniversity of Porto, Porto, Portugal

Background: Eslicarbazepine acetate (ESL) was approved in 2009 by
the European Medicines Agency as adjunctive therapy in adults with
partial-onset seizures (POS), with or without secondary generalization.
Objective: To evaluate the dose-dependent efficacy, safety and
tolerability of ESL for the recurrence prevention of bipolar I disorder.
Material and methods: Two part extension study of two phase II
studies evaluated the efficacy, safety and tolerability of ESL in patients
with acute mania (BIA-2093-203 and -204). In part I (results not
shown), participants received open-label treatment with ESL 900 mg
QD for 2 weeks. Part II followed a double-blind, parallel-group design in
which participants were randomly assigned to treatment with ESL
300 mg, ESL 900 mg, or ESL 1800 mg QD up to 6 months after the last
patient entered part II.
Results: Patients showing no worsening were (ITT): ESL 300 mg= 26
(76.5%), ESL 900 mg= 14 (56.0%), and ESL 1800 mg= 16 (61.5%).
Patients developingmanic symptomatology (ITT)were: ESL 300 mg= 3
(8.8%), ESL 900 mg= 4 (16.0%), and ESL 1800 mg= 5 (19.2%). Patients
developing depressive symptomatology were (ITT): ESL 300 mg= 5
(14.7%), ESL 900 mg= 0, and ESL 1800 mg= 3 (11.5%). Differences
between groups were not statistically significant. Overall, 46 (52.9%)
patients reported treatment emergent adverse events (TEAE) that were
considered mild to moderate in 41 (89.1%) patients.
Conclusion: There were no statistically significant differences between
the ESL dosage groups in the primary and secondary efficacy analyses.
ESLwas overall well toleratedwith nomajor safety differences between
the groups.

doi:10.1016/j.jns.2013.07.154
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The effects of eslicarbazepine on transient Na+ currents in
chronically epileptic human hippocampal cells

A. Dosera, G. Dickhofa, M. Uebachsa, P. Soares-da-Silvab,c, H. Becka.
aUniversity of Bonn Medical Center, Bonn, Germany; bBIAL-Portela & Co.
S.A., Trofa, Portugal; cUniversity of Porto, Porto, Portugal

Background: Loss of use-dependent block of transient Na+ channels
is a suggested key mechanism underlying pharmacoresistance to
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carbamazepine (CBZ) at the cellular level, both in human and
experimental epilepsy.
Objectives: This study aimed to determine the activity of eslicarbazepine,
the major active metabolite of eslicarbazepine acetate, in modulating
transient Na+ channels in isolated cells from epileptic tissue from
patients with pharmacoresistant seizures.
Material and methods: Whole cell patch-clamp recordings were
performed on dissociated granule cells from the hippocampus
obtained from pharmacoresistant epileptic patients (n = 26) under
control conditions and after application of CBZ and eslicarbazepine.
Results: Consistent with previous published observations, only a slight
but significant slowing of fast recovery was observed upon CBZ
application (mean± SEM, in ms): τ=11.0 ± 1.1 and 11.7 ± 1.7 before
and during application of 100 μM CBZ, respectively, n= 8, p= 0.05.
A subsequent application of eslicarbazepine exerted a pronounced and
significant additional slowing of fast recovery rates τ=21.8 ± 3.0 during
application of 300 μMeslicarbazepine. The effects of eslicarbazepinewere
concentration-dependent: 57.9 ± 8.6%, 120.0 ±23.5% and 121.1 ± 21.7%
increase following application of 30, 100, and 300 μM eslicarbazepine,
respectively. Accordingly, eslicarbazepine significantly inhibited neuronal
firing in human granule cells.
Conclusion: These results suggest that eslicarbazepine exerts use-
dependent effects resulting in reduced firing frequencies of excit-
atory neurons in pharmacoresistant hippocampal granule cells from
patients with epilepsy, and potentially overcomes a cellular resis-
tance mechanism to conventional AEDs. This does not preclude
additional effects of eslicarbazepine on other properties of sodium
channels, i.e. slow inactivation processes.

doi:10.1016/j.jns.2013.07.155
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The effects of eslicarbazepine on persistent Na+ current and the
role of the Na+ channel β subunits

A. Dosera, P. Soares-da-Silvab,c, H. Becka, M. Uebachsa. aUniversity of
Bonn Medical Center, Bonn, Germany; bBIAL-Portela & Co. S.A., Trofa,
Portugal; cUniversity of Porto, Porto, Portugal

Background: In mice lacking β1 subunits, carbamazepine causes a
paradoxical up-modulation of persistent Na+ currents (INaP) in the
subthreshold range, leading to a failure in affecting neuronal firing
(J Neurosci, 23, 8489-501, 2010). Eslicarbazepine is the major active
metabolite of eslicarbazepine acetate, a once-daily antiepileptic drug
approved in Europe as adjunctive therapy in adults with partial-
onset seizures, with or without secondary generalization.
Objectives: To determine the effects of eslicarbazepine on INaP and
the role of β subunits on the Na+ channel.
Material and methods: To study the role of β subunits of the Na+

channel we used a mouse line lacking either the β1 or β2 subunit,
encoded by the Scn1b or Scn2b gene, respectively. Whole cell patch-
clamp recordings were performed on CA1 neurons in 300 μm hippo-
campal slices under control conditions and application of 300 μM
eslicarbazepine.
Results: Eslicarbazepine caused a significant reduction of maximal
INaP conductance and an efficient reduction of the firing rate in wild-
type mice. Eslicarbazepine did not cause a paradoxical up-regulation
of INaP in Scn1b null mice. Consequently, the effects of eslicarbazepine
on repetitive firing were maintained in these animals. In mice
lacking the β2 subunit the voltage dependence of activation was not
affected when correcting for the time-dependent shift.
Conclusion: Eslicarbazepine exerts effects on INaP similar to those
known for carbamazepine. In animals lacking the β1 Na+ channel

subunit these effects are maintained. Therefore, eslicarbazepine
potentially overcomes a previously described putative mechanism
of resistance to established Na+ acting antiepileptic drugs.

doi:10.1016/j.jns.2013.07.156
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Efficacy of eslicarbazepine acetate as adjunctive therapy of adult
patients with partial-onset seizures up to one year of follow-up

A. Gil-Nagela, C. Elgerb, E. Ben-Menachemc, R. Sousad, J. Moreirad,
P. Soares-da-Silvad,e. aHospital Ruber Internacional, Madrid, Spain;
bUniversity of Bonn Medical Center, Bonn, Germany; cGöteborg University,
Göteborg, Sweden; dBIAL-Portela & Co. S.A., Trofa, Portugal; eUniversity of
Porto, Porto, Portugal

Background: Eslicarbazepine acetate (ESL) was approved in 2009 by
the European Medicines Agency as adjunctive therapy in adults with
partial-onset seizures (POS), with or without secondary generalization.
Objectives: To assess the efficacy of once-daily (QD) approved dosages
of ESL 800 mg and 1200 mg.
Material and methods: Data from three phase III (BIA-2093-301,
-302 and -303) multicentre, double-blind (DB), randomized, placebo-
controlled studies in adult patients with ≥4 POS per 4 weeks despite
treatment with 1–3 AEDs were pooled and analyzed.
Results: The DB period ITT population included 1035 patients.
Compared with placebo adjusted seizure frequency over the 12-week
DB maintenance period (primary endpoint) was significantly reduced
with ESL 800 mg and 1200 mg (p b 0.0001 for both groups). Responder
rate was significantly higher with ESL 800 mg (36.3%, p = 0.0001) and
1200 mg (43.5%, p b 0.0001) than with placebo (21.5%). Other
secondary analyses also showed a significant effect of ESL 800 mg and
1200 mg against placebo. In the 1-year open-label extension, responder
rate was 46.1% during weeks 5–16 and increased to 50.1% in weeks 41–
52; proportion of seizure-free patients increased from 6.3% in weeks 5–
16 to 13.6% in weeks 41–52. Mean Quality of Life in Epilepsy-31 and
Montgomery-Asberg Depression Rating scales overall and several
subscales scores showed significant improvements at the last assessment
compared to baseline.
Conclusion: Once-daily ESL 800 mg and 1200 mg adjunctive therapy
was significantly superior to placebo in reducing POS in adult
patients and the efficacy was sustained up to one year of open-label
treatment.

doi:10.1016/j.jns.2013.07.157
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Tolerability of eslicarbazepine acetate as adjunctive therapy of adult
patients with partial-onset seizures up to one year of follow-up

C. Elgera, E. Ben-Menachemb, A. Gil-Nagelc, R. Sousad, H. Gamad,
P. Soares-da-Silvad,e. aUniversity of Bonn Medical Center, Bonn, Germany;
bGöteborg University, Göteborg, Sweden; cHospital Ruber Internacional,
Madrid, Spain; dBIAL-Portela & Co. S.A., Trofa, Portugal; eUniversity of
Porto, Porto, Portugal

Background: Eslicarbazepine acetate (ESL) was approved in Europe
in 2009 as adjunctive therapy in adults with partial-onset seizures
(POS), with or without secondary generalization.
Objective: To assess the tolerability of once-daily approved dosages
of ESL 800 mg and 1200 mg.
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Material and methods: Data from three phase III multicentre (BIA-
2093-301, -302 and -303), double-blind (DB), randomized, placebo-
controlled studies in adult patients with ≥4 POS per 4 weeks despite
treatment with 1-3 AEDs were pooled and analyzed.
Results:DB period safety population included 1049 patients. There was
a dose-dependent increase in the incidence (%) of all treatment-
emergent adverse events (TEAEs) (placebo= 46.4, ESL 800 mg= 62.7,
ESL 1200mg= 67.5), possibly related TEAEs (placebo= 24.9,
ESL 800 mg= 47.2, ESL 1200 mg= 55.0) and TEAEs leading to
study discontinuation (placebo = 4.5, ESL 800 mg= 11.6, ESL
1200mg= 19.3). No dose-dependent trend was found for serious
TEAEs (placebo= 1.4, ESL 800 mg= 3.5, ESL 1200 mg= 3.2). TEAEs
reported by ≥10% of patients were dizziness, somnolence, headache,
and nausea. The majority of TEAEs were mild or moderate in severity.
The frequency of TEAEs in the ESL and the placebo groups was similar
after 6 weeks of treatment. In the 1-year open-label extension 63.7% of
patients reported TEAEs, 40.5% reported possibly-related TEAEs, 7.1%
reported serious TEAEs and 7.3% reported TEAEs leading to discontin-
uation. TEAEs affecting ≥10% of subjects were similar to DB period
(dizziness and headache).
Conclusion: In this pooled analysis, once-daily ESL 800 mg and
1200 mg was well tolerated in up to one-year of adjunctive therapy
in adult patients with partial-onset seizures.

doi:10.1016/j.jns.2013.07.158
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Drug resistant epilepsy

F. Hassane Djibo. Neurology, CHNU Fann, Teaching Hospital,
Dakar, Senegal

Background: The persistence of any kind of epileptic seizures,
sufficiently frequent, debilitating in compliant patient for at least two
years with antiepileptic therapy (two anti-epileptic drugs), has not
been a subject of study.
Methods: The objective was presented in the clinical and paraclinical
characteristics of the study. The study was prospective. It took place,
from the 1st of October 2008 to the 30th of September 2009, in the
Neurology Department.
Results: 36 cases of drug-resistant epilepsy were observed. With a
sex ratio of 1.76 of male predominance. The age group most affected
was zero to 19 years with 72.33%. Extremes of age were five
and 49 years. The most common etiology was infectious, parasitic
diseases with 49.22%. In women, malaria pregnancy was the most
common etiology. Partial seizures, secondarily generalized, were
most frequent with 38.88%. The most refractory association was
Phenobarbital and carbamazepine with 30.55%. Limitations of the
study were the lack of MRT, PET, and Magneto-Electroencephalog-
raphy, and dosage of carbamazepine.
Discussion: The most common seizure types in the study were
secondarily generalized partial seizures. Results were consistent with
those reported by Gueguen et al. who stated that 30% of refractory
epilepsies are partial. The most common etiologies were infection
and parasitic infestations, which is due to the high incidence of
neuroinfectious pathologies in Tropical areas. Medical treatment was
instituted for all patients boarded on Gardenal and or carbamazepine
not only on the basis of its efficacy but also on its accessibility.
Conclusion: Our results are similar to the studies already made on
this subject, which state that 30% of epilepsies are refractory partial
epilepsy.

doi:10.1016/j.jns.2013.07.159
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Effect of metformin on seizures in FeCl3 induced epileptic
animal models

P. Kumar, R.K. Kale, N.Z. Baquer. School of Life Sciences, Jawaharlal
Nehru University, New Delhi, India

Epilepsy is a disorder of the Central Nervous System characterized by
recurrent seizures unprovoked by an acute systematic or neurologic
insult and the sequence of events that turns a normal neuronal
network into a hyper excitable network.
The purpose of the study was to investigate whether dietary intake of
metformin can inhibit the onset and progression of seizures and their
associated pathophysiology in experimental FeCl(3)-induced epi-
leptogenesis. Metformin was considered for this study because it is
also well known for its antidiabetic, antioxidative, anticancer, and anti-
inflammatory properties.
In the present study, seizures were induced by intracortical injection of
FeCl(3) into young rats. FeCl(3) injectionmodel was used to induce post-
traumatic seizures as thismodel closely resembles humanpost-traumatic
epilepsy. Synchronized video-EEG monitoring was performed to diag-
nosemanifestation of seizures in young (4 months) and old (18 months)
rats. Study was carried on membrane linked enzymes, membrane
fluidity, lipofuscin, and antioxidant enzymes to identify the antiepileptic
role of metformin using biochemical and histochemical studies.
Treatmentwith ametformin -supplemented diet significantly inhibited
the onset of seizures in rats with iron-induced epilepsy. The seizure-
suppressing potential of metformin is explained by the observed
biochemical, behavioral, and ultra-structural results.
Our results indicate that metformin significantly prevents generali-
zation of electroclinical seizure activity as well as the pathogenesis
associated with iron-induced epileptogenesis.

doi:10.1016/j.jns.2013.07.160
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Cytogenetic evaluation in epilepsy patients correlated
with MTHFR C677T gene mutation and frequency of
homocysteine levels

B. Balamuralikrishnan, V. Balachandar, S. Mohana Devi, A. Karthic Kumar,
S.A.K. Mustaq Ahammed, K. Sasikala. Human Molecular Genetics
Laboratory, School of Life Sciences, Bharathiar University, Coimbatore, India

Epilepsy is one of the most common serious brain disorders. Many
chromosomal abnormalities are associated with neurological alter-
ations, among which seizures and epilepsy. The purpose of the study
was to determine the chromosomal abnormalities in patients suffering
from epilepsy through chromosomal study of metaphases by the use of
Trypsin-G-Banding Technique. Furthermore frequency of occurrence of
polymorphisms of MTHFR (C677T) gene by PCR-RFLP and to analyze
the concentration of homocysteine (Hcy) in epileptics was measured
in 18 patients with epilepsy; and compared to 18 healthy controls.
We describe some epileptic syndromes frequently reported in chromo-
somal disorders. We observed chromosome abnormalities such as r
(20); r (14); (5p−); and (1q−) and interestingly one patient had
mosaics of trisomy 21. Homocysteine levels showed an association
with the MTHFR C677T gene mutation. The DNA damaged cells in
patients were higher than in controls (p b 0.05). The frequencies of
the MTHFR genotype (CC, CT, and TT) among the patients showed
22.22%; 44.44%; and 33.33% whereas among controls 27.8%; 38.8%; and
33.33%. Combining the heterozygous and homozygous MTHFR variant
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genotypes (CT + TT) showed a very significant increase in the
prevalence of the C677T mutation in patients (77.77%). The prevalence
of the CT heterozygous variant genotype alone was significantly higher
in patients (44.44%) compared to controls. In conclusion, we suggest
the interaction between the gene polymorphism of MTHFR C677T and
increased homocysteine levels and the finding of a higher frequency
of the CT genotype in Coimbatore population. However further studies
are needed to understand the mechanism of epilepsy associated with
chromosomal abnormalities.

doi:10.1016/j.jns.2013.07.161
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Epilepsy in children with HIV/AIDS in Botswana: Prevalence, risk
factors, and outcomes

D. Beardena, D. Dlugosa, K. Brizzib, E. Lowenthalc, E. Traceyd, S. Kesslera.
aPediatric Neurology, Children's Hospital of Philadelphia, USA; bNeurology,
University of Pennsylvania, USA; cPediatrics, Children's Hospital of
Philadelphia, USA; dSchool of Medicine, University of Pennsylvania,
Philadelphia, PA, USA

Background: Seizures are common among patients with HIV/AIDS
in the developing world, but there are few published studies that
address the prevalence, etiology, or optimal treatment of epilepsy in
children with HIV.
Objectives:

1) To determine the prevalence of seizures and epilepsy among
children with vertically acquired HIV in Botswana;

2) To determine risk factors for epilepsy in children with HIV/AIDS;
3) To determine whether treatment with anticonvulsants is a risk

factor for virologic treatment failure.

Methods: We conducted a retrospective cohort study with a nested
case control component to determine the prevalence of epilepsy
among children with HIV/AIDS followed at a major referral center in
Gaborone, Botswana during the years 2003–2012.
Results: We found a period prevalence of epilepsy of 2.5% in this
population with a total of 6.8% of children in the population having had
a seizure at some point during the period of the study. Risk factors for
epilepsy included CD4 count b200, advanced clinical stage, history of
HIV encephalopathy, and history of CNS infections. We found an
increased rate of virologic treatment failure of 45% among childrenwith
epilepsy treated with enzyme inducing anti-epileptic drugs compared
to the background failure rate in the cohort of 18%.
Conclusions: Risk factors for epilepsy emerge in more advanced
disease and may be preventable by earlier initiation of antiretroviral
treatment. Treatment with enzyme inducing anti-epileptic drugs put
children at increased risk of virologic treatment failure, presumably
through drug interactions mediated by the CYP-450 system.

doi:10.1016/j.jns.2013.07.162
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Predictive value of epigastric aura and its evolution into other
vegetative signs for temporal lobe epilepsy: A noninvasive
video-EEG study

L. Zovica, N. Vojvodicb, A.J. Risticb, V. Bascarevicc, A. Parojcicb, S. Jankovicb,
M. Kovacevicb, L. Brajkovicd, D. Sokicb. aNeurology, St. Sava Hospital,

Serbia; bEpilepsy Center, Neurology Clinic, Clinical Center of Serbia, Serbia;
cFunctional Neurosurgery, Neurosurgery Clinic, Clinical Center of Serbia,
Serbia; dInstitute for Nuclear Medicine, Clinical Center of Serbia, Belgrade,
Serbia

The initial seizure semiology usually provides valuable information
about the seizure onset zone. However, the evolution of auras into other
seizure manifestations provides even more localizing information.
We analyzed localization value of epigastric aura (EA) and its
evolution into other periictal vegetative signs (PIVS) in patients with
temporal (TLE) and extratemporal (ETLE) pharmacoresistant epilep-
sies who had undergone presurgical evaluation.
We analyzed video-EEG recordings of 170 patients (82 men and 88
women), age ranged 13–66 years (mean 34.67 ± 11.10; Med= 35.00)
with medically intractable focal epilepsy. All of the patients underwent
a complete presurgical evaluation in the Belgrade Epilepsy Center,
comprising long-term noninvasive video-EEG telemetry and neuroim-
aging findings. The diagnosis of lobar epilepsy was established
according to the correlation of clinical seizure semiology, ictal EEG
findings and neuroradiology findings. The patient's description of aura
and video recordings of seizures were analyzed in order to determine
the occurrence of EA and PIVS and its predictive value for the diagnosis
of TLE vs. ETLE.
Epigastric aura alone occurred in 55% of patients with TLE vs. 11%
with ETLE (p b 0.001). On the other hand, evolution of EA into some
of PIVS was registered in 28.3% patients with TLE vs. 1.8% with ETLE
(p b 0.001). The positive predictive value of this finding was 96.77%
for TLE, and these patients had 22-fold increased the chance to have
TLE rather than ETLE (odds ratio = 21.7).
We found that occurrence of EA and its evolution into PIVS has high
positive predictive value for the diagnosis of TLE.

doi:10.1016/j.jns.2013.07.163
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Myeloradicular schistosomiasis with extensive medullar
involvement in the magnetic nuclear resonance: Case report

R.P.D.M. Sérgioa, A. Andrade Filhob, R. Kruschewskya. aFoundation
of Neurology and Neurosurgery (FNN), University Federal of Bahia,
Salvador, Brazil; bNeurocience and Mental Health, University Federal of
Bahia, Salvador, Brazil

Objective: To discuss the importance of findings of the magnetic
nuclear resonance in the schistosomiasis diagnostic.
Case report: 2 patients, aged 41 years and 11 years, respectively,
both displaying a very intense pain in the thoracic spinal cord, as
well as progressive paraparesis. The spinal cord fluid exams showed a
positive reaction for schistosomiasis. The magnetic nuclear resonance
of the thoracic spinal cord showed an extensive hypersignal area of
the T2 and STIR, extending along the C5 and T10 level.
Discussion: The classical abnormalities, seen on the MNR in cases
of medullar schistosomiasis, are the increase of spinal medullar cord
and/or of the roots of the equine tail in the images, pondered in T 1,
hypersignal in T2 sequences and the heterogeneous enhancing
during the contrastive phase. In the present case report, as it has
been demonstrated in Vital and colleagues' article, published in the
journal “Archives of Neuropsychiatry”, in 2012, the image of MNR is
more extensive than the ones normally described in the literature,
related to medullar schistosomiasis. The article concluded that all
segments of the spinal cord marrow must be investigated in the
cases of neuroschistosomiasis but it stressed the need of further
studies in order to confirm these findings.
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Conclusion: This case strengthens the hypothesis raised by Vital's
article and contributes for more continuity in the studies about the
classical diagnostic for schistosomiasis.

doi:10.1016/j.jns.2013.07.164
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Pregnant women with epilepsy: Is the risk of peripartum
psychiatric symptoms increased? — A prospective,
population based cohort study

M.H. Bjørka,b, G. Veibya, S. Reiterb, A.K. Daltveitc, N.E. Gilhusa,b.
aDepartment of Neurology, Haukeland University Hospital, Norway;
bDepartment of Clinical Medicine, University of Bergen, Bergen, Norway;
cDepartment of Global Public Health and Primary Care, University of
Bergen, Bergen, Norway

Background: Peripartum psychiatric disease may harm the mother–
child relationship and cause adverse offspring outcome, but is
insufficiently investigated in patients with epilepsy.
Objective: Risk estimation of depression, birth- and general anxiety
before and after delivery in women with epilepsy compared to
women with other chronic disorders and to the general population.
Patients and methods: 101,769 pregnancies from the prospective
Norwegian Mother and Child Cohort Study were included. Mothers
reported on fear of birth, anxiety and depression in the 3rd trimester
and 6 months after delivery using items from validated screening
tools. Additional information on maternal health was obtained
from the Medical Birth Registry of Norway. Risk of adverse outcomes
was estimated as odds ratios (ORs) with adjustment for age, parity,
educational level, income, and repeated pregnancies.
Results: Epilepsy was present in 713 cases. In the 3rd trimester 14%
reported symptoms of depression 9% anxiety and 13% fear of birth as
opposed 9%, 6% and 8% of women from the general population
(OR 1.5-1.7 CI 1.2-2.2) and 11%, 8% and 10% of women with other
chronic diseases. Six months after delivery, depression was present
in 13% and anxiety in 10% of women with epilepsy. In patients on
antiepileptic polytherapy 19% reported peripartum depressive symp-
toms and the OR for postpartum anxiety was 3.3 (1.5–7.5).
Conclusion: Pregnant patients with epilepsy should be screened for
depression and anxiety. Adverse drug effects or poor seizure control
could cause psychiatric morbidity in patients on polytherapy.

doi:10.1016/j.jns.2013.07.165
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Bone mineral density in epileptic adolescents treated with
lamotrigin and valproate

M. Dimic. Department for Pediatric Neurology, Clinical Center Nis,
Nis, Serbia

Background: Antiepileptic drugs can produce negative influence on
bone mineral density in adolescents with epilepsy.
Objective: We evaluated influence of lamotrigin (LTG) and valproate
(VPA) on lumbar bone mineral density (BMD L1-L4) in adolescents
with epilepsy.
Patients and methods: Lumbar bone mineral density Z-score (BMD
L1–L4 Z-score) was measured in 31 adolescents with epilepsy aged
13–8 years, both genders treated with lamotrigin (n = 15) or
valproate (n = 16) monotherapy longer than 1 year. Patient lumbar

spine BMD Z-score values were compared with matched control
group values (32 healthy adolescents, both genders). All patients
were ambulatory and had similar physical activity and calcium
intake. Patients and control group are gender, weight and height
matched. For statistical analysis we used software SPSS version 15
(Mann-Whitney U-test and Pearson's correlation). Statistical signif-
icance was p b 0.05.
Results: The lumbar spine BMD Z-score values in epileptic patients
treated with lamotrigin were not significantly lower compared with
control group values (0.69 ± 0.93 vs. 0.96 ± 0.86; p = 0.37; n.s.), as
well as in epileptic patients treatedwith valproate (0.75 ± 0.87 vs. 0.96
± 0.86; p = 0.56; n.s.) Therapy duration had no negative influence on
lumbar BMD in both patient groups (rxy = 0.10; p N 0.05).
Conclusion: Lumbar BMD Z-scores were lower in patient group
treated with lamotrigin or valproate compared with control, but not
significantly, and they were not dependent on therapy duration.

doi:10.1016/j.jns.2013.07.166
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Ictal fearful perception of the presence of another in frontal lobe
epilepsy — Case report

V. Radivojevic. Dept for Epilepsies and Clin Neurophysiology, Institute of
Mental Health, Beograd, Serbia

Epileptic autoscopic phenomena, including the presence of another,
are reported mostly with temporal and parietal cortex involvement.
Here we report single patient with frontal lobe epilepsy whose
attacks begin with fearful perception of the presence of another.
Epileptic attacks of this patient were recorded during video-EEG
monitoring, mainly during sleep, consisting of sudden awakening
with paroxysmal fearful perception of the presence of unknown
person behind him, accompanied by vegetative arousal, after that
flexion–extension of legs and pelvic thrusting with partial clouding
of consciousness with diminished responsiveness and amnesia for
the period of the attack. Attacks lasted approximately 30 s, repeating
in a stereotype way many times during the night. Ictal EEG finding
consisted of diffuse beta 18-20 Hz, and postictal diffuse delta and
theta 3-4 Hz with the highest amplitude over both frontal regions.
Interictal EEG was normal. Neurological exam and brain MRI were
normal. Interictal 18 F-DG PET/CT showed hypometabolism in both
frontal lobes, more on the left side. Neuropsychological testing
showed a slightly decreased verbal memory. Attacks were partially
controlled with high doses of Carbamazepine and Levetiracetam.
We presented patient with frontal lobe epilepsy whose attack
semiology suggests that frontal cortexmay have a role in the autoscopic
phenomena.

doi:10.1016/j.jns.2013.07.167
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Reproductive endocrine complications of antiepileptic therapy at
women's epilepsy
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Objective: To study the frequency of reproductive endocrine compli-
cations (REC) from different antiepileptic drugs (AEDs) epilepsy in
females.
Patients and methods: 155 women at the age of 16–45 years were
included in prospective observational uncontrolled comparative
study of the AEDs' reproductive side effects into 3 groups: 1gr. —
monotherapy AEDs, 2gr. — polytherapy, and 3 compared gr. — no
AEDs used. The diagnosis was made based on a comprehensive exam
in accordance with ICD-10. REC that lasted for 6 months were taken
into account. Naranja algorithm was used to determine reliability of
communication “AEDs–REC”.
Results: There were 70 patients (45%) in 1 gr, 65 (42%) —2gr, and 20
(13%) —3 gr. 7 AEDs were used in monotherapy, their combinations —
in polytherapy. The average duration of AED therapy was 9.3 years,
maximum — 33 years. The average quantity of AEDs in the anamnesis
was 2.9 in 1 gr., in 2 —4 (max.— 9). The overall incidence of REC was
53%, in 40% due to treatment of AEDs. REC were associated with the
taking of AEDs for 21women (30%) at the 1 gr, 2 gr— 38 patients (59%),
2 people (10%)— the 3 gr. Therewere no differences in the frequency of
REC from different AEDs in the groups.
Conclusion: Methodology of assessment of AED side effects on
reproductive health must include an AED therapy anamnesis.
Reproductive disturbances are a frequent side effect of AEDs at
woman's epilepsy above at polytherapy. It is necessary to monitor a
condition of reproductive health during treatment with antiepileptic
drugs.

doi:10.1016/j.jns.2013.07.168
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Status epilepticus in the elderly on a neurological intensive
care unit

A. Rohrachera, D.P. Hubera, J. Dobesbergera, J. Höflera, H. Novaka,
A. Thomschewskia, A. Zerbsa, A. Akhundovab, E. Trinkaa. aDepartment of
Neurology, Paracelsus Medical University, Salzburg, Austria; bDepartment
of Neurology, Medical University Azerbaijan, Baku, Azerbaijan

Background: Status epilepticus (SE) is a common neurological
emergency in the elderly and is associated with high morbidity and
mortality.
Objective: We aimed to compare clinical factors and outcome of SE
in patients ≥60 and b60 years.
Patients and methods: We analyzed 137 patients with SE admitted
to our NICU between 1/2011 and 12/2012 retrospectively, grouped
them according to age (≥60 and b60) and compared clinical factors,
etiology and outcome between the groups.
Results: Median age was 68 years (range 14–90), 62% were ≥60 yrs
(85/137), and 38% (52/137) were b60 yrs. Tonic–clonic SE was the
most frequent type in both groups (48% ≥ 60 vs. 58% b 60), comatose
NCSE occurred more frequently in older patients (25% ≥ 60 vs.
6% b 60) (p = 0.466). SE lasted b30 min in 36% (49/137), 30–60 min
in 26% (35/137) and N7 d in 4% (5/137) and did not differ between
the groups (p = 0.97). 52% (71/137) had preexisting seizures
(41% ≥ 60 vs.69% b 60) (p = 0.15). An acute symptomatic cause of
SE was identified in 26% (36/137) with cerebrovascular diseases
being more frequent in the elderly group (43% ≥ 60 vs. 10% b 60)
(p b 0.01). Mortality was significantly higher in patients ≥60
(22% ≥ 60 vs. 6% b 60) (p = 0.01), moderate disability in younger
patients (17% ≥ 60 vs. 42% b 60) (p b 0.01).
Conclusion: In the elderly population SE occurs more often in
patients without preexisting epilepsy and is most frequently caused
by cerebrovascular diseases. Non-convulsive SE with coma occurs

more frequently in patients ≥60. SE in older patients is associated
with poorer outcome and higher mortality.

doi:10.1016/j.jns.2013.07.169
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Evaluation of cognitive deficit in patients with epilepsy measured
with MMSE (mini mental state examination)

E. Suljica, A. Ildab, N. Subasica, I. Kapetanovica, A. Mehicevica.
aNeurology Clinic, University Clinical Center of Sarajevo, Bosnia and
Herzegovina; bOphthalmology Clinic, University Clinical Center Sarajevo,
Sarajevo, Bosnia and Herzegovina

Background: Cognitive deficit represents damage of intellectual
abilities that manifest themselves in the form of disorientation in
time and space, impaired attention and memory, inability to
recognize, judgment and reasoning, and impairment of complex
intellectual abilities such as analyzing and using information.
Objective: To determine the prevalence and major parameters of
cognitive deficits in patients with epilepsy, depending on the type of
anti epileptic therapy compared to the control group.
Patients and methods: Study enrolled 100 subjects of both sexes,
the age structure of 18–65 years old who were divided into two
groups: group with 60 patients suffering from epilepsy and a control
group of 40 healthy subjects.
Results: Of the total number of patients with epilepsy, 55% had
cognitive deficits, where the deficit of attention and concentration
was present in about 57% treated with valproate, 53% treated with
carbamazepine and 42% treated with phenobarbital. Phenobarbital
affected the understanding of spoken words by 16.6%, and the
difficulties in tracing the figures were most pronounced in patients
taking carbamazepine (76.47%) and lamotrigine (47%).
Conclusion: The results showed significant incidence of cognitive
deficits in patients with epilepsy compared to the control group.
Patients with epilepsy had the most damaged domains of attention
and concentration on the MMSE. Phenobarbital, carbamazepine and
valproate are anticonvulsants that have led to the dominance of
attention and concentration, while patients on carbamazepine and
lamotrigine had major difficulties in tracing figures.

doi:10.1016/j.jns.2013.07.170
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The situation of the EEG service in a developing country/Egypt

K.A.M.T. Ahmed. Neurology Department, Ain Shams University,
Cairo, Egypt

Background: EEG is the most important investigation in all types of
epilepsies; provided that it was properly performed and carefully
interpreted in the context of a well-described clinical setting.
Objectives: This work aims at highlighting the situation of the EEG
service in a developing country.
Methods: All consecutive EEG reports from 1232 patient done over a
year at 3 locations were retrospectively reviewed. The following data
were evaluated; EEG findings, clinical indications, requesting physi-
cian specialty, age of the patient, duration of the record, state of the
patient whether awake or asleep, and the cost of the procedure.
Results: EEG in a developing country, besides being ordered mainly by
neurologists and neurosurgeons, was noticed to be ordered by other
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specialties in a significant percentage. Striking enough overt continuous
seizures/movements and witnessed seizure without return to baseline
were not the main indication for ordering an EEG from all physicians
including neurologists and neurosurgeons. The majority of the EEGs
undergone for children at the school age or below were done during
induced sleep using chloral hydrate. Routine short term EEG remains
the most common type of EEG ordered in Egypt compared to long term
video/sleep EEG. The concept of the continuous EEG monitoring for an
ictal recording is having many limitations in a developing country;
some of them are financial and others are related to the professional
awareness about its usefulness.
Conclusion: More awareness is required as regards the indications
and value of all types of EEG in a developing country.

doi:10.1016/j.jns.2013.07.171
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Nonconvulsive status epilepticus proper: A study of 220 cases

E. Trinkaa,b, E. Horejsi-Kleindienstc, I. Unterbergera, J. Höflera,b, G. Bauera.
aDepartment of Neurology, Medical University Innsbruck, Innsbruck,
Austria; bDepartment of Neurology, Paracelsus Medical University, Salz-
burg, Austria; cDepartment of Neurology, Landeskrankenhaus Villach,
Villach, Austria

Background: NCSE may occur de novo in critically ill patients and in
epilepsy patients (NCSE-proper). Little is known about the frequen-
cies of different types of NCSE in an epilepsy population.
Methods: We analyzed clinical and EEG data of 220 cases with NCSE
in our epilepsy outpatient clinic (n = 5376) from 1970 to 2003.
Results: The incidence of NCSE was 3.6%. A striking preponderance of
female patients (140 (63.6%) versus 80 (36.4%)). Continuous general-
ized epileptiform EEG pattern was observed in 46%, focal patterns in
40.4% and 13.7% had diffuse EEG changes. These patterns were of
definite significance in 49.6%, of probable in 36.8%, and of possible in
13.7%. NCSE occurred as late complication of epilepsies with a mean
time delay of 16 years after seizure onset. Acute symptomatic NCSEwas
rare (7.3%). In 55.9% of patients NCSE was a recurrent phenomenon.
Psychic abnormalities were more frequently observed in the study
group (p b 0.001). Lennox–Gastaut syndrome is more (p b 0.001) and
idiopathic generalized epilepsies are less (p b 0.024) inclined to develop
NCSE. In 44.6% NCSE occurred in close vicinity to self-limiting
convulsive episodes. NCSE was typical (25.9%) and atypical absence
status (22.3%), as focal simple (26.4%) and as complex focal status
epilepticus (19.1%). In 6.3% a classificationwas not possible on the basis
of electro-clinical symptoms.
Conclusions: Diagnosis of NCSE in patients with epilepsy is rare and
occurs as a late complication often recurrent. EEG is crucial for its
diagnosis.

doi:10.1016/j.jns.2013.07.172

Abstract — WCN 2013
No: 1743
Topic: 1 — Epilepsy
Intracranial metallic body artifact in routine scalp EEG, a
case series

K. Tawfik. Neurology, Ain-Shams University, Cairo, Egypt

Background: EEG artifacts are considered a disturbance in a
measured brain signal and can be divided into physiological and
extra physiological. Routine scalp EEG with an impeded intracranial

metallic bullet represents a fusion of both types in the same instance
and is expected to interfere with the signals.
Objectives: Searching online for literature on rare EEG artifacts with
an emphasis on intracranial metallic body artifacts revealed to be
very anecdotic. The aim of this report was to create awareness about
what to expect during the EEG recording in this situation.
Patient and methods: Two patients were presented; one for stat and
the other for routine EEG. The former was a 19 year old male with a
deeply imbedded intracranial bullet presented with disturbed
conscious level. The latter was a 26 year old male with an imbedded
bullet in the right hemisphere presented with focal seizures with
secondary generalization.
Results: Standard EEG recording was done for both cases; other
than an initial generalized interference pattern that disappears
with meticulous adjustment of the impedance, the presence of
intracranial metallic foreign didn't interfere significantly. EEG
record in this setting was very sensitive to any minor changes in
the impedance.
Conclusion: Routine scalp EEG with an intracranial metallic foreign
body was expected to show a difficulty in EEG interpretation, yet a
good quality EEG signal can be achieved by a meticulous concern
upon the impedance. Further work is required to identify if the
material or the location of the metallic foreign body might have an
influence.

doi:10.1016/j.jns.2013.07.173
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Antiepileptic drug levels in patients admitted for epilepsy
surgery evaluation

G.T. Sotomayora, F.P. Picardb, C. Korff c, S. Vulléimozb, M. Seecka

Epileptologie Group Hôpitaux Universitaire Genève
aUnit of Epileptology, Hôpitaux Universitaire Genève, Geneva, Switzerland;
bUnité d'Electroencéphalographie et d'Exploration de l'Epilepsie, Hôpitaux
Universitaire Genève, Geneva, Switzerland; cNeuropediatric, Hôpitaux
Universitaire Genève, Geneva, Switzerland

Background: Patients admitted for epilepsy surgery evaluation are
considered pharmacoresistant. However, due to missed drug dosages
or pharmacological interference, blood levels of AEDs may be not be
in the recommended range, possibly contributing to higher seizure
frequency.
Objective: Determine the frequency of subtherapeutic AED levels in
patients admitted for epilepsy surgery evaluation.
Patients and methods: We reviewed retrospectively our database
between 1.1.2007 and 31.12.2012 and identified 196 patients, who
were admitted for in-depth evaluation of their pharmacoresistant
epilepsy (85 children b 16 years, 111 adults). Drug levels were tested
on admission under full therapy in all patients, albeit not of each
drug. A total of 283/468 (60%) antiepileptic drugs in this patient
group was measured. 26 patients were on monotherapy, 80 on bi-
therapy, and 90 patients on 3 AEDs or more.
Results: In the whole patient group, 58 patients (30%) presented at
least one AED in a subtherapeutic level. 49 patients had 1, and 9
patients had 2 insufficiently dosed AEDs. Overall, children had more
often subtherapeutic levels than adults (60% vs 23%, p = 0.02). The
most frequently decreased AEDwas Valproate, followed by Topiramate
and Lamotrigine (p b 0.001). Supratherapeutic levels were rare and
noted in only 11 patients.
Conclusion: Subtherapeutic drug levels were found frequently in
pharmacoresistant patients, albeit no patient had insufficient levels
in his entire drug regimen. Children are significantly more affected,
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probably due to infrequent blood monitoring. While a decrease of
AED levels does not question the diagnosis of pharmacoresistance, it
may contribute to inefficiency of therapy.

doi:10.1016/j.jns.2013.07.174
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Epilepsy and electroencephalographic features in trisomy 13:
A case report and review of literature

I. Ayadia, I. Hsairia, N. Belguithb, E. Ellouzea, H. Ben Othmena,
F. Kammouna, H. Kammounb, C. Trikia. aDepartment of Child Neurology,
University of Sfax, Medecine Faculty, Sfax, Tunisia; bDepartment of
Genetics, University of Sfax, Medecine Faculty, Sfax, Tunisia

Background: Trisomy 13 (T13) is associated with considerable
phenotypic variability but there have been no detailed descriptions
of the characteristics of T13-related epilepsy.
Objective: The aim of this study is to describe seizures and EEG
features in a patient with T13.
Material and methods: Clinical analysis included phenotypic
examination, brain MRI, and EEG studies, and karyotype study.
Results: She was a 2 year old girl. She showed an extremely delayed
psychomotor development. Epilepsy takes place at 6 months;
seizures were characterized by staring, a respiratory arrest and
symmetric hypertonia of four limbs. Neurological examination at the
age of 1 year, revealed a global hypotonia and dysmorphic features:
trigonocephaly, microphthalmia, tall forehead, bulbous nose, and
high arched palate. Interictal EEG shows right temporal spikes. MRI
showed mild anoxo-ischemia lesion. Karyotype studies confirmed
free trisomy 13 known as Patau's syndrome. A treatment including
valproic acid was started. At the age of 2 years, she present with
generalized spasms. Sleep EEG showed hypsarythmia. A treatment
by vigabatrin was successful.
Conclusion: There was only isolated case reports described with
epilepsy on chromosome 13. The relatively low incidence of epilepsy
in patients with trisomy13 is probably explained by the poor survival
rates of this aberration. Epilepsy is generally focal and began in
the neonatal period or early infancy like our patient. But to our
knowledge this is the first report of a late onset West syndrome in
T13. T13 probably caused epilepsy due to a dosage effect resulting
from the addition of normal genetic sequences.

doi:10.1016/j.jns.2013.07.175
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Negativemyoclonus of epileptic origin in associationwith bilateral
subdural hematoma

I. Cordeiroa, C. Silvab, R. Peraltab, C. Bentesb. aHospital de Faro, Faro;
bHospital de Santa Maria, Lisbon, Portugal

Background: Negative myoclonus (NM) is a motor phenomenon
characterized by a jerky involuntary movement caused by a brief and
sudden interruption of tonic muscle activity. It frequently occurs in
association with metabolic encephalopathies.
NM of epileptic nature (ENM) is defined as a brief interruption of
tonic muscle activity, time-locked to a spike or epileptic transient on
the EEG, without evidence of an antecedent positive myoclonus.
Objective: Case report and review of the literature.

Results: 58 year-old man with history of intracranial hyperten-
sion submitted to ventriculoperitoneal shunting, was brought to
the emergency room with somnolence and involuntary move-
ments of the upper limbs. At examination the patient was drowsy,
aphasic, with a right hemiparesis and right Babinski sign. He
presented continuous distal bilateral myoclonic jerks, character-
ized by a sudden and brief drop of the upper limb, compatible
with NM. Brain CT scan revealed 2 subdural hematomas — right
fronto-temporal and left high convexity. Angiography confirmed
the presence of several dural fistulae. The EEG detected signs of
right hemispheric dysfunction, frontal and frontotemporal slow wave
activity. The EMG recording confirmed the presence of atonia in relation
to the myoclonus. At back-average analysis, these movements were
preceded by a frontal and anterior temporal, bilateral, slow wave,
suggestive of a cortical origin.
Conclusion: We present an uncommon case of ENM in association
with a bilateral subdural hematoma, underlying the importance of
distinguishing this type of NM and of a neurophysiological assess-
ment in cases that raise diagnostic concerns.

doi:10.1016/j.jns.2013.07.176
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“First seizure clinic”: The impact on patient care and
adherence — A prospective study

L. Fischa, V. Kapinaa, L. Heydricha, S. Hallerb,M.-I. Vargasb, K.-O. Lovbladb,
A. Lascanoa, A.-C. Héritiera, M. Seecka. aEpileptology Department,
Hôpitaux Universitaires de Genève, Geneva, Switzerland; bNeuroradiology,
Hôpitaux Universitaires de Genève, Geneva, Switzerland

Background: Patients admitted after their first seizure(s) receive
usually a neurological consultation, CT and often EEG before being
discharged to their general practitioner (GP). However, in many
cases, patients are lost to follow-up with significant consequences of
further seizures.
Objective: Yield of comprehensive in-house management (IHM)
after a first epileptic seizure compared to “classical” management.
Patients and methods: 167 patients after first presumably non-
provoked seizures were evaluated prospectively. In the interven-
tional group (IG, N = 97), patients received initial and follow-up
epileptology consultation, standard EEG, 3 T MRI, and if necessary
long-term EEG. The control group (CG; N = 70) received established
standard care before being referred to a private neurologist or GP.
Results: In the IG, 98% had an EEG, 86% a CT-scan, and 71% an MRI.
85% were seen again for follow-up in our epileptology clinic. In the
CG, these values were quite similar except that only 53% underwent
MRI (p = 0.01) and 51% were seen by a neurologist for follow-up
(p b 0.001). A diagnosis of epilepsy was obtained more often in the
IG (50 vs 25 patients; p = 0.04) and time delay to consultation was
shorter, 19 vs 50 days, respectively.
Conclusion: Initial in-house management of patients with a first
epileptic seizure shortens the diagnostic delay and increases the
number of follow-up consultations by 34%. In parallel, it raises
the number of diagnosed patients with epilepsy by 15%. 3 T-MRI
provided added value in 17% of patients with normal CT-scan. Our
results suggest that patients benefit significantly from comprehen-
sive IHM.
(SNF — grant SPUM 140332).

doi:10.1016/j.jns.2013.07.177
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Surgical palliative care in Lennox–Gastaut syndrome

E. Hentati, N. Ben Ali, M. Kchaou, S. Belal. Service de Neurologie,
Hopital Charles Nicolle, Tunis, Tunisia

Aims: To retrospectively review the efficacy of vagus nerve stimula-
tion in three pediatric patients with Lennox–Gastaut syndrome and
examine the seizure-frequency, intensity and duration outcomes.
Methods: It is a retrospective study of 3 patients followed in the
Department of Neurology of the Charles Nicolle Hospital to which had
been implanted a vagus nerve stimulation. The standard initial
parameters were: A stimulation for 30 s followed by a stimulation-free
period of 5 min.
Results: The population included 3 children: two girls and a boy. The
mean agewas 9.33 years and themean age at implantationwas 8 years.
The mean of the follow-up duration was 18 months. The median
seizure-frequency reduction was 23%. We have noticed a reduction of
duration of seizures. The Status epilepticus disappeared in one patient.
Conclusion: The efficiency of vagus nerve stimulation was partial.
Indeed, the number and the duration of the seizures decreased but any
of our patients presented a complete cure. However the efficiency of
this technique would be superior to the isolated medicinal treatment.

doi:10.1016/j.jns.2013.07.178
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Adverse birth outcomes after prenatal exposure to
antiepileptic drugs

D. Kilica, H. Pedersenb, M.I.S. Kjaersgaardc, E.T. Parnerc, M. Vestergaardd,
M.J. Sørensene, J. Olsenf. aDepartment of Neurology, Aarhus University
Hospital, Denmark; bResearch Unit for General Practice, Denmark;
cDepartment of Public Health, Section for Biostatistics, Aarhus University,
Denmark; dDepartment of Public Health, Section for General Medical
Practice, Aarhus University, Denmark; eRegional Center for Child and
Adolescent Psychiatry, Aarhus University Hospital, Risskov, Denmark;
fDepartment of Public Health, Section for Epidemiology, Aarhus University,
Aarhus, Denmark

Background: There is limited knowledge of the effects of prenatal
exposure to antiepileptic drugs and birth outcome.
Objective: To study birth outcome in newborn children after prenatal
exposure to antiepileptic drugs.
Patients andmethods: FromDanish registers,we identified all children
born from 1997 to 2008 and linked this with information on the
mother's prescriptions for antiepileptic drugs during pregnancy.
We used linear regression to study birth weight, gestational age and
head circumference at birth, and binominal regression to study preterm
birth (b37 weeks) and “small for gestational age” (b10%). Estimates
were adjusted for potential confounding factors. Furthermore, head
circumference and birth weight were adjusted for gestational age, and
gestational age was adjusted for birth weight.
Results:We identified 679,762 newborn singletons. After adjustment for
confounders, antiepileptic drug exposure (n= 2928) was associated
with reduced gestational age;−0.92 days (95% confidence interval (CI):
−1.40 to −0.44), lower birth weight; −31.96 g (95% CI: −51.74 to
−12.18) and smaller head circumference −0.07 cm (95% CI: −0.14 to
−0.004) compared to non-exposed. There was a higher risk of being
born preterm (b37 weeks) (adjusted Risk Ratio (aRR): 1.51 (95% CI:
1.32–1.72)) and a higher risk of being small for gestational age (aRR: 1.21
(95% CI: 1.10–1.34).

Conclusion: Prenatal exposure to antiepileptic drugs was associated
with lower birth weight, reduced gestational age, decrease in head
circumference, and increased risk of preterm birth and being small for
gestational age.

doi:10.1016/j.jns.2013.07.179
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Efficacy of chronic stimulation of nucleus accumbens (NAC) and
anterior thalamus (ANT) in patients with pharmacoresistant
focal epilepsy

F.C. Schmitta, J. Vogesb, L. Buentjenb, T. Zaehlea, K. Bohlmannc, H. Stefand,
F. Oltmannse, H.-J. Heinzea, M. Holtkampe,f, A. Kowskif. aDepartment of
Neurology, University of Magdeburg, Medical Faculty, Magdeburg, Germany;
bDepartment of Stereotactic Neurosurgery, University of Magdeburg,
Medical Faculty, Magdeburg, Germany; cEpilepsy Hospital Tabor, Epilepsy
Center Berlin-Brandenburg, Bernau, Germany; dDepartment of Neurology,
University of Erlangen-Nuremberg, Erlangen, Germany; eKoenigin-Elisabeth-
Herzberge Hospital, Epilepsy Center Berlin-Brandenburg, Germany;
fDepartment of Neurology, Charité University Medicine, Berlin, Germany

Background: The SANTE study proved efficacy of ANT stimulation in
pharmacoresistant epilepsy. The nucleus accumbens has a relay
function for the frontal lobe and for the Papez circuit. It therefore
could also be an effective target to suppress ictal activity in these
areas.
Objective: This observational study summarizes clinical outcome of
DBS in the NAC and compares results to subsequent ANT stimulation.
Patients and methods: Four patients had stimulation of the NAC and
subsequently of the ANT over 6 months. Stimulation parameters and
stimulated contacts for each target, as well as concomitant AEDs
remained unchanged. Clinical parameters such as seizure frequency,
the Liverpool-Seizure-Severity-Scale (LSSS) and Beck's depression
inventory were assessed. Due to pronounced interindividual hetero-
geneity in baseline period, clinical variables were related to the
individual baseline values after each stimulation period and expressed
as fraction of 1.
Results: Compared to the baseline period the LSSS score significantly
reduced to 0.81 (+/−0.11; p = 0.014) and the relative number of
disabling seizures (i.e. complex-partial plus generalized seizures)
to 0.66 (+/−0.34; p = 0.091) in the four patients studied. In one
subject, reduction of disabling seizures of more than 50% (21%) was
observed. The number of non-disabling seizures and other clinical
variables remained unchanged. Results of ANT stimulation are in
progress and will be presented at the conference.
Conclusion: Six months of NAC stimulation significantly reduced the
seizure severity score. A larger cohort may show a significant reduction
in seizure frequency and reveal specific responders for ANT and NAC
stimulation.

doi:10.1016/j.jns.2013.07.180
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Lack of potassium current in novel mutations of KCNQ2 and
KCNQ3 identified in benign familial neonatal epilepsy (BFNE)

Y. Sugiuraa, Y. Iharab, A. Ishiib, Y. Ugawaa, S. Hiroseb. aDepartment of
Neurology, Fukushima Medical University School of Medicine, Fukushima,
Japan; bDepartment of Pediatrics, Fukuoka University School of Medicine,
Fukuoka, Japan
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Background: Benign familial neonatal epilepsy (BFNE), a form of
autosomal dominant epilepsy of infancy, is caused by gene mutations
in the KCNQ2 or KCNQ3 which code the voltage dependent potassium
channels Kv7.2 or Kv7.3 expressing in neurons.
Objective: We analyzed KCNQ2 and KCNQ3 gene in two Japanese
families with BFNE, and studied the mutant KCNQ2/KCNQ3 potassium
channel property to elucidate the mechanism of BFNE.
Patients and methods: We investigated KCNQ2 and KCNQ3 gene
sequence of two families with BFNE. Whole-cell potassium currents
were recorded from HEK293 cells transfected with the plasmid
vector encoding either wild type or mutant KCNQ2/KCNQ3 gene.
Current–voltage relationships were determined by using test pulses
between −120 mV and 40 mV from the holding potential of
−100 mV.
Results: The sequence analysis of KCNQ2 and KCNQ3 gene identified
R581X mutation in KCNQ2 and S337Y mutation in KCNQ3. Wild type
KCNQ2 and KCNQ3 channels showed normal potassium currents,
however, these mutant channels showed no significant potassium
currents.
Conclusion: We identified the novel mutations R581X of KCNQ2
and S337Y of KCNQ3 gene in Japanese families with BFNE. These
mutations cause a deficiency of the potassium conductance and
impair the repolarization of neurons. Thus it may cause abnormal
prolongation of the neuronal excitation, which finally induces
epilepsy.

doi:10.1016/j.jns.2013.07.181
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Robotics in neurosurgical stereotactic interventions: Oblique
intrainsular electrodes implanted in patients with epilepsy

A. Afif. Neurosurgery Department, Neurological Hospital, University
Lyon 1, Lyon, France

Objective: This study is to investigate: The feasibility, the safety and
the utility of chronic depth electrodes stereotactically implanted by a
robotic arm in the insular cortex of patients suffering from drug
refractory focal epilepsy.
Methods: A total number of 32 electrodes in 29 patients were
successfully implanted within the insula. 220 contacts were
available for insula recording. Electrode insertion was guided by a
robotic arm (NeuroMate, Renishaw Mayfield, Switzerland) connected
to the stereotactic frame and driven by stereotactic planning
software. The targeting of the insula is planned on a pre-surgical
T1-MRI. The fusion between the preoperative 3D MRI and the
postoperative 3D CT scan enabled us to identify the contact location
in 3D.
Results: No morbidity occurred during the surgical step and the
chronic SEEG recording or stimulation procedure. Clinical responses
have been identified in terms of gyral and sulcal anatomy. They were
classified into: painful responses, sensorimotor responses, speech
disturbance, oropharyngeal responses, auditory phenomena and
neuro-vegetative phenomena.
Conclusion: The advantages of the oblique approach are:

1. The implantation of electrodes within the insula using robotic arm
appears in our study to be safe.

2. This approach can explore all insular regions by avoidance of the
sylvian vascular network.

3. This approach offers a better sampling of insular EEG activity (until
10 contacts/electrode) than that obtained by the classical lateral
trans-opercular approach (1 1/2 contacts/electrode).

4. This approach has allowed us to develop the first anatomo-functional
organization scheme of the insular cortex according to its gyri and
sulci.

doi:10.1016/j.jns.2013.07.182
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Absence seizures arising from a mutation that causes selective
loss of AMPA receptors within thalamocortical networks

B. Leitcha, O. Shevtsovaa, G. Arbuthnottb. aDepartment of Anatomy,
Brain Health Research Centre, University of Otago, Dunedin, New
Zealand; bBrain Mechanism for Behavior Unit, Okinawa Institute of
Science and Technology, Okinawa, Japan

Absence seizures are characterized by spike-wave discharges (SWD),
which arise from disturbances within thalamocortical (TC) networks
leading to the generation of hypersynchronous intrathalamic oscillatory
activity. However, the specific underlying cellular and molecular
mechanisms by which absence seizures are produced within TC
networks are still unclear and likely to be multifactorial. Several rodent
absence epilepsy models have been used to investigate the cellular
mechanisms underlying the generation of SWD. In this studywe use the
well-established stargazer mouse model of absence epilepsy, which
carries a mutation in the gene for stargazin, an AMPA-receptor
trafficking protein. Previously, we demonstrated selective loss of
AMPARs at corticothalamic synapses in the reticular thalamic nucleus
(RTN) but not at corticothalamic synapses in the ventral posterior
thalamic region in epileptic stargazers. To further investigate synapse-
specific changes in AMPAR expression in RTN, we used immunogold
cytochemistry to analyse the relative density of AMPAR subunits at
thalamocortical-RTN synapses in stargazers compared to non-epileptic
control littermates (n= 5 pairs, 500 synapses). While AMPAR GluA2/3
and GluA4 subunits were significantly decreased (35% and 46%
respectively; p b 0.01) at stargazer RTN corticothalamic synapses, no
significant differences in AMPAR subunit expression occurred at RTN
thalamocortical synapses. The synapse-specific loss of AMPARs at
corticothalamic but not thalamocortical synapses in the RTN of
stargazers is consistent with other studies showing specific loss of
GluA4 at cortico-RTN synapses in the Gria4−/− model of absence
epilepsy. Further studies are needed to determine the causal link
between synapse-specific loss of AMPARs in RTN and the generation of
absence epilepsy.

doi:10.1016/j.jns.2013.07.183
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Nodding syndrome; a new (infectious?) disease entity of the CNS
in Eastern Africa

R. Idro. Department of Paediatrics and Child Health, Mulago Hospital,
Makerere University College of Health Sciences, Kampala, Uganda; Centre
for Tropical Medicine, Oxford University, Oxford, UK

Nodding syndrome is a poorly understood epidemic neurologic
disorder affecting thousands of children and adolescents in sub-Saharan
Africa. To date the aetiology remains unknown. The objective of this
paper is to provide an overview of studies of the syndrome and in
particular to describe the epidemiology, risk factors, clinical features,
treatment outcomes and pathogenesis. The paper will examine the
relationship with infectious agents and interventions to address these
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and provide an update into the investigation of the syndrome, gaps in
knowledge and directions of ongoing studies. It will also identify some
research questions and possibilities for investigation.

doi:10.1016/j.jns.2013.07.184
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Lesionectomy of the contralateral epileptogenic focus may help
epilepsy control

F. Al Ghamdi. Pediatric Neurology, KFMC, Riyadh, Saudi Arabia

Background: Epilepsy is a common exhaustive and strenuous chronic
neurological disorder. Epilepsy is usually controlled, but not cured, with
medications. However, over 30% of people with epilepsy do not have
seizure control with the best medications. Epilepsy surgery is an option
for people with focal seizures that remain resistant to treatment.
Patient: We report an eight year old girl who had a road accident
followed by right frontal encephalomalacia and resistant seizures.
The EEGs confirmed contralateral seizures. She had been resistant to
all AEDs. VNS did not make a difference. There was no full agreement
that she would benefit from a lesionectomy on the other side of the
seizure discharges. After the operation and for 18 months, the girl's
seizures dropped from 3–6 daily to only 3 brief seizures for the
whole post-operative period.
Results: Her seizures have been described as two different types,
starting while awake with abnormal eye movements to many different
directions and screamingwith subsequent forward tonicmovements of
upper limbs. Type 2 while awake, her eyes move upwards and to the
right. She would be unresponsive. Interictal EEG revealed sharp wave
activities on the left frontocentral and centroparietal regionswith phase
reversals at C3.
Ictal EEG showed evidence of epileptiform activities starting from the
frontocentral and centroparietal regionswith fast recruitment of the right
hemisphere.MRI revealed right frontal lobe cystic encephalomalaciawith
gliosis.
Conclusion: Children with intractable epilepsy and focal brain lesions
are candidates for surgery even when they have generalized or contra-
lateral epileptiform discharges.

doi:10.1016/j.jns.2013.07.185
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Immunoadsorption and cyclophosphamide in a relapse of an
anti-NMDA-receptor-encephalitis

G. Caraviasa, M. Stefflbauera, M. Voskoa, O. Jankob, M. Gugera,
G. Ransmayra, F. Grubera. aDepartment of Neurology, General Hospital Linz,
Linz, Austria; bDepartment of Internal Medicine II, General Hospital Linz,
Linz, Austria

An 18 year old woman was transferred to our neurologic intensive
care unit with clinical signs of a relapse of a non-teratoma-associated
anti-NMDA-receptor-encephalitis. The disease was diagnosed 4 months
before and treated with plasmapheresis (PP), IVIG and prednisone.
On admission she needed intubation due to psychotic behaviour and
repetitive generalized tonic–clonic seizures.
We started daily PP for 5 days, then switched to immunoadsorption
(IA) every other day for 2 weeks. Additionally, we gave cyclophos-
phamide 250 mg/m2 weekly for 3 times and prednisone 50 mg daily.
We found positive anti-NMDA-receptor-antibodies before and negative

antibodies after IA as well as PP. Two weeks after admission the patient
was extubated but needed reintubation the other day because of status
epilepticus and psychosis.
We decided to continue IA every 4th day for 3 weeks, followed by
weekly IA for 2 months and bi-weekly IA since then. With modified
anticonvulsive therapy and low dose antipsychotic therapy the
patient could successfully be extubated four weeks after admission.
Four months after admission, the patient is steadily recovering with
an actual modified Rankin Score of 2, seizure-free under reduced
anticonvulsive therapy with phenytoin and valproate and in a stable
psychiatric condition. Prednisone could be reduced considerably.
Discussion: There are few suggestions for therapy in non-teratoma-
associated anti-NMDA-receptor-encephalitis. To our knowledge only
one recent paper reports the use of IA in this disease. Our report
shows that a relapse can successfully be treated with cyclophospha-
mide, steroids and repeated IA. Further studies are needed to determine
the best treatment.

doi:10.1016/j.jns.2013.07.186
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Ca2+ channel-blockers counter with the damaging effect of
repetitive spreading depression on memory

M. Lotfinia. Shefa Neuroscience Research Center, Tehran, Iran; Shahid
Beheshti University of Medical Sciences, Tehran, Iran

Background and purpose: Spreading depression known by transient
loss of spontaneous and evoked neuronal activity and changes in
ionic, metabolic and hemodynamic characteristics of the brain. Many
studies have focused on the role of Ca2+ channels in spreading
depression, however this role is not completely clear yet. On the
other hand it has proven that impairment of memory is one of the
main effects of spreading depression. In our study we aimed at
determining the role of Ca2+ channel-blockers on repetitive
spreading depression in terms of its effect on memory.
Methods: Wistar rat (60–80 g) randomly chosen in 4 groups and
Nifedipine 1 mg/kg were administrated weekly after 3 mol/L KCl
injection for induction of repetitive SD in rat for 4 week. The groups
were evaluated by T-maze memory test and the SD group was
compared with control groups.
Result: T-maze test data demonstrated that in repetitive spreading
depression group memory was impaired during the weeks. In the
group which Nifedipine has been administrated, memory improve-
ment has been significantly observed.
Conclusion: Our study showed that administration of Nifedipine as a
Ca2+ channel-blocker could significantly reduce the level of memory
impairments, which is naturally followed by repetitive spreading
depression.

doi:10.1016/j.jns.2013.07.187
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Epilepsy: A historical overview

C.D. Rochaa, J.A.D.O. Júniora, M.A.A. de Oliveirab, L.V. de Oliveiraa,
J.P.R.P.T. de Azevedoc. aFaculty of Medicine, Federal University of Goiás,
Goiania, Brazil; bFaculty of Medicine, Federal Unversity of Paraná,
Curitiba, Brazil; cNeuroscience Nucleus, Clinical Hospital of Goiás
Federal University, Goiânia, Brazil
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Background: Seizures have always been one of human afflictions and
few diseases have attracted so much attention and generated so much
controversy as epilepsy. Wrapped since ancient times by religious,
magical and scientific stigmas, about 400 BC, Hippocrates recognized
epilepsy as a brain disorder, and despite this, only in recent decades
significant efforts have been developed against centuries of ignorance
and discrimination.
Objective: To present an overview of the evolution of knowledge and
of facts about epilepsy elapsing almost 2300 years from Hippocrates
to middles of the XIX century.
Material and methods: Narrative review based on epilepsy histor-
ical facts by searching books and electronic databases.
Results: The word epilepsy was first used by Avicenna in the XI
century, and meant “be taken, attacked or overwhelmed.” In ancient
Rome, epileptics were avoided for fear of contagion, while in the
Middle Ages, were persecuted as witches. During the Renaissance,
epilepsy was seen as a manifestation of physical illness. However, it
was in the Enlightenment, in the century of scientific revolution
(XVII), that epilepsy started to be understood according to anatomy,
pathology, physiology and chemistry.
Conclusion: During those 2300 years, the hypothesis of the super-
natural with designations of “sacred disease” and “lunatics” has been
abandoned and new modern theories came out. The knowledge
about the history of epilepsy highlights the need for greater efforts
for humanity to start a new millennium with this disease free from
the shadows of the past.

doi:10.1016/j.jns.2013.07.188
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Epidemiological aspects of epilepsy in Brazil from 2008 to 2012

C.D. Rochaa, J.A.D.O. Júniora, M.A.A. de Oliveirab, L.V. de Oliveiraa, D.J.
da Silvac. aFaculty of Medicine, Federal University of Goiás, Goiania,
Brazil; bFaculty of Medicine, Federal Unversity of Paraná, Curitiba, Brazil;
cNeuroscience Nucleus, Clinical Hospital of Goiás Federal University,
Goiânia, Brazil

Background: Epilepsy is the commonest neurological condition
affecting people of all ages, race and social class. There are about
50 million people with epilepsy in the world, 40 million in develop-
ing countries with little or no access to treatment. There are few
studies on the epidemiology of epilepsy in Brazil, despite being an
important public health problem.
Objective: To describe the profile of patients hospitalized due to
epilepsy in Brazil, according to sex and age, in the period from 2008
to 2012, comparing to literature.
Material and methods: Data from hospital admissions in Brazil, in the
period from 2008 to 2012, registered by Brazilian Health System
based on database (DATASUS).
Results: The estimated incidence of epilepsy in Brazil was 190 per
100.000/year. The total number of hospitalization was 47,046, of
which 27,468 (58.4%) in males and 19,578 (41.6%) in women. Of
the total admissions, 12,431 (26.4%) occurred from 1 to 9 years
and 10,416 (22.1%) from 30 to 49 years. The lowest rate was found
in 80 years and more, which was responsible for 1333 (2.8%)
hospitalizations.
Conclusion: The incidence of epilepsy in the world varies from 40–
70 per 100.000/year in developed countries to 100–190 per 100,000/
year in developing countries, as Brazil. It is more common in males
than females but this difference is rarely significant. The highest
incidence is in early childhood, with a decrease in adolescence, in
both scenarios. In Brazil, the incidence is lower among elderly,

different from the world, where the highest incidence is above
80 years.

doi:10.1016/j.jns.2013.07.189
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Clinical & electroencephalographic and cognitive function
correlation in epileptic children

M.A. Dahaba, I. Khalidb, H. Baharyc, K. Bahgatb, M. El Hadib.
aNeurology, Azhar University, Cairo, Egypt; bPediatrics, Azhar University,
Cairo, Egypt; cPsychiatry, Azhar University, Cairo, Egypt

Cognitive dysfunction is one of the major contributors to the burden
of epilepsy. It can significantly disrupt intellectual development
in children and functional status and quality of life in adults. In
children, cognitive problems are more diffuse responsible for learning
difficulties and behavior problems.
The aim of study was to assess to what extent cognitive function is
affected by clinical features and EEG characteristic of the epilepsy in
children whether newly diagnosed or on antiepileptic drugs.
Subject and method: The present study is a cross section case
control study. It was carried out on 95 children selected from
pediatric-neurology outpatient clinic and inpatient department of El-
Zahraa University hospital and El-Hussein University hospital during
the period from November 2010 to July 2012. All studied children
were subjected to full history taking with special emphasis on
seizure description. Laboratory investigation: including CBC, ESR,
liver & kidney functions and serum electrolytes as well as serum
antiepileptic drug level whenever necessary. Neuroimaging was done
to exclude organic brain lesion. Assessment of cognitive functions was
assessed using the Arabic version of the Stanford–Binet intelligence
Test (4th edition) which assesses four main cognitive abilities (Verbal
reasoning, Visual/Abstract reasoning, Short term memory, Quantita-
tive reasoning).
We came to a conclusion that epileptic children have significant
cognitive impairment even if their seizures were controlled. Epileptic
childrenwith normal composite IQ could have Verbal, Visual/Abstract,
Quantitative or memory impairment. Frequency and generalized
seizure, duration of epilepsy, AEDs intake and poor seizure control
are important factors for poor cognitive function.

doi:10.1016/j.jns.2013.07.190
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Epilepsy surgery in Morocco study and long-term follow-up in
51 cases

R. Ouazzani. Neurology, Hopital des Specialites, Rabat, Morocco

51 patients with intractable lesional temporal partial epilepsy were
operated between 2005 and 2011. 48 patients had an anterior
temporal lobectomy and 3 lesionectomy. In 29 patients (57%)
hippocampal sclerosis was found, dysembryoplastic neuroepithlioma
in 13 (25%), 4 patients with cortical dysplasia, 2 with ganglioma, and
one case of cavernoma and astrocytoma.
Presurgical evaluation was the same in all cases, based on non-
invasive methods (detailed history, neurological and psychiatrical
evaluation, interictal EEG, MRI, video-EEG with ictal EEG and
neuropsychological tests).
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After 7 years of follow-up, 40 patients (78.4%) are in class I of Engel's
classification, among them 31 (60.7%) are seizure free (class IA), 5
patients in class II, 6 patients in class III, and no patients in class IV.
The outcome is almost identical to the group with hippocampal
sclerosis and the other group with other types of lesions for the first
four years, after seven years of follow-up, 50% of the first group are in
class I and 66.7% for the second group. Our experience demonstrates
the feasibility of epilepsy surgery in developing countries particularly
in Africa and appropriateness of non-invasive method evaluation.

doi:10.1016/j.jns.2013.07.191
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α7-Containing nicotinic acetylcholine receptors on interneurons
of the basolateral amygdala and their role in the regulation of the
network excitability

V.I. Pidoplichkoa, E.M. Pragerb, V. Aroniadou-Anderjaskaa,M.F.M. Bragaa.
aDepartment of Anatomy, Physiology and Genetics, F. Edward Hébert
School of Medicine, Uniformed Services University of the Health Sciences,
Bethesda, MD, USA; bProgram in Neuroscience, F. Edward Hébert School of
Medicine, Uniformed Services University of the Health Sciences, Bethesda,
MD, USA

The basolateral amygdala (BLA) plays a key role in fear-related learning
and memory, in the modulation of cognitive functions, and in the
overall regulation of emotional behavior. Pathophysiological alterations
involving hyperexcitability in this brain region underlie anxiety and
other emotional disorders, as well as some forms of epilepsy. GABAergic
interneurons exert a tight inhibitory control over the BLA network;
understanding the mechanisms that regulate their activity is necessary
for understanding physiological and disordered BLA functions. The
BLA receives dense cholinergic input from the basal forebrain, affecting
both normal functions and dysfunctions of the amygdala, but the
mechanisms involved in the cholinergic regulation of inhibitory activity
in the BLA are unclear. Here, we demonstrate that the α7-containing
nicotinic acetylcholine receptors (α7-nAChRs) are present on somatic or
somatodendritic regions of interneurons, in the rat BLA. These receptors
are active in the basal state enhancing GABAergic inhibition, and their
further – exogenous – activation dramatically increases spontaneous
inhibitory postsynaptic currents (sIPSCs) in principal BLAneurons.When
α7-nAChRs are activated in all of the BLA network, both inhibitory and
excitatory currents increase in BLA principal cells, but the inhibitory
currents are enhanced significantly more than the excitatory currents;
the result is reduced excitability, as suggested by the decrease in the
amplitude of evoked field potentials. The anxiolytic effects of nicotine, as
well as the role of the α7-nAChRs in seizure activity involving the
amygdala and inmental illnesses such as schizophrenia and Alzheimer's
disease may be better understood in light of the present findings.

doi:10.1016/j.jns.2013.07.192
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Postictal sneezing: A case study

P. Myrianthopoulou, S.S. Papacostas. Neurology Clinic B, The Cyprus
Institute of Neurology and Genetics, Nicosia, Cyprus

Objective: To describe a patient with epilepsy who had postictal
sneezing during long-term video-encephalography (EEG) monitoring.
In the literature, sneezing is reported to be an autonomic phenomenon

as an aura in epilepsy. One case of postictal sneezing was reported
previously.
Method: The patient underwent video-EEG monitoring for probable
focal onset epilepsy. Three episodes of postictal sneezing were
recorded and studied clinically and electrographically.
Results: Three seizures were recorded which were followed by
sneezing twice when he became responsive. For the first seizure, the
patient was off-camera and clinical features could not be determined
except for sneezing. The two visible seizures were characterized by oral
automatisms, staring, head posturing to the right, unresponsiveness,
and in one of the two, upper limb dystonia and bilateral bicycling
movements. All seizures concluded with sneezing twice. The EEG
record was characterized by a buildup in fast activity in the left
temporal regions and slowing in the left hemisphere in all three
episodes, with attenuation in amplitude in one. In one of the three
episodes, the slowing spreads bilaterally with a left-sided predomi-
nance. In all three episodes, sneezing occurred after the patient was
responsive, and in two of the three, while left temporal slowing or
amplitude attenuation was still present on the EEG.
Conclusion: Two of the three episodes of sneezing occurred while
EEG was not back to baseline but the patient was responsive. In our
case sneezing appeared to be a postictal event, probably representing
a release phenomenon.

doi:10.1016/j.jns.2013.07.193
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Vagus nerve stimulation in 19 patients with drug-resistant
epilepsy in Western China

Y. Shena, F. Xiaa, L. Liua, W. Linb, Y. Liua, M. Shia, X. Rena, B. Dinga,
Y. Chena, H. Jiaa, J. Wanga, G. Zhaoa, Y. Denga. aDepartment of
Neurology, Xijing Hospital, Fourth Military Medical University, Xi'an,
China; bDepartment of Neurosurgery, Xijing Hospital, Fourth Military
Medical University, Xi'an, China

Objective: To assess the efficacy and safety of vagus nerve stimulation
(VNS) in drug-resistant epilepsy in Western China.
Methods: In this retrospective review of 19 patients who underwent
VNS for drug-resistant epilepsy, there were 17 (89.5%) males and 2
(10.5%) females ranging in age from 7 to 58 years at the time of
implantation. The generator was turned on two or three weeks
after the plantation operation. Stimulation parameters were adjusted
gradually. The output currents were adjusted from 0.25 mA, stimula-
tive time was 30 s ON and 5 min OFF, the frequency was 20–30 Hz,
and the pulse width was 500 μs. Then the change of the output
currents was 0.25 mA every 1–3 months.
Results: Duration of vagus nerve stimulation treatment varied from
3 to 29 months. Seizure freedom was achieved in 10 patients
(52.5%). Seizure control ≥90% was achieved in 11 patients (57.9%),
≥75% seizure control in 12 patients (63.2%), ≥50% improvement in
16 patients (84.2%), and b50% improvement in 3 patients (15.8%).
There is no change of antiepileptic drugs (AEDs) in 14 patients;
reduction of AEDs in 4 patients; increase of AEDs in one patient.
Three patients (15.8%) reported one transient mild adverse effect.
Conclusion: VNS is a safe and effective palliative treatment for drug-
resistant epilepsy in Western China. The key to the effectiveness of
VNS is adjusting the right parameters to each patient. We believe
better seizure control can be achieved as long as allowing more
titration of the stimulation parameters and further AED regimen
adjustments over time by the qualified epileptologists.

doi:10.1016/j.jns.2013.07.194
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Variations in temporal lobe volumetry in association with
temporal lobe epilepsy in Sudan

M.A. Nureina, M.S. Elmagzoubb, T. Alic, A. Jabirb, A. Fadelmolab.
aAnatomy, College of Medicine University of Karary, Sudan; bFaculty
of Medicine, National Ribat University, Sudan; cAnatomy, Faculty of
Medicine, National Ribat University, Khartoum, Sudan

Introduction: Temporal lobe volumetry varies in correlationwith normal
variables like age and gender and with conditions like schizophrenia and
epilepsy. This study considered these variations in patientswith temporal
lobe epilepsy compared to a matching control in Sudan.
Methodology: 63 patients with temporal lobe epilepsy were studied
and compared to 69 matching controls. Three dimension structural
MRI scan is done in the National Ribat University teaching hospital
using 1.5 T Siemens scanner. 3D slicer 2.6 was used in computing the
volume of the regions of interest.
Results: In the control group volumetry of the temporal lobe showed
statistically significant left lateralization in males besides larger
volume in males than in females. The superior temporal gyrus also
showed left lateralization in males but the difference in volume
between males and females is statistically not significant. The
hippocampus showed right lateralization with statistically significant
larger volumes in males than in females. In the study group left
lateralization in the temporal lobe was not detected in males. The
superior temporal gyrus showed statistically significant left lateral-
ization in females. The temporal lobe and the superior temporal
gyrus showed larger volumes in males than in females without
volume difference compared to the control group. Hippocampal
volume was reduced in the study group. Only the right hippocampus
showed larger volumes in males than in females.
Conclusion: Findings in correlation with temporal lobe epilepsy differ
between males and females. Some variations could be considered as
preexisting risk factor for temporal lobe epilepsy.

doi:10.1016/j.jns.2013.07.195
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MRI volumetry of the temporal lobe in Sudan: Validated protocol
and preliminary normative data

M. Noureina, M.S. Elmagzoubb, T. Alia, A. Jabirb, A. Fadelmolab.
aAnatomy, University of Karary, Sudan; bFaculty of Medicine, National
Ribat University, Khartoum, Sudan

Introduction: Variations in temporal lobe volumetry are reported in
correlation with various normal factors like age, gender and handed-
ness. No consensus in defining the borders of the temporal lobe, in
particular the posterior border. This study aimed to design and validate
a protocol for measuring the volume of the temporal lobe and then
apply it in obtaining preliminary normative data in Sudan.
Methodology: 3D structural MRI was obtained in the National Ribat
University teaching hospital, Sudan using 1.5 T Siemens scanner.
69 right handed apparently healthy volunteers were scanned. A
protocol is designed considering the most postero-superior point of
the lateral fissure as the posterior border. It is validated applying
Cronbach's alpha in SPSS 16. 3D slicer 2.6 is used in volume
measurements. The absolute volume is compared between genders
and across each gender using ANOVA.
Results: Protocol reliability is 0.984. Larger volumes and left lateraliza-
tion were detected in males but not in females.

Conclusions: The posterior end of the lateral fissure is a reliable
point for temporal lobe demarcation. Volumetry of the temporal lobe
is associated with gender. It displayed larger volumes as well as left
lateralization in males than in females.

doi:10.1016/j.jns.2013.07.196
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Increased risk of atherosclerosis antiepileptic drug use

E.B. Sokera, T.K. Yoldasb, I. Conkbayırc, B. Güvend, S.K. Gülerb, G. Sökere,
C. Baydard, M. Yılmazf, H.N. Güneşb. aNeurology, Ceyhan Public Hospital
Neurology, Adana, Turkey; bNeurology, Ankara Training and Research
Hospital, Turkey; cRadiology, Dıskapı Yıldırım Beyazıt Training and
Research Hospital, Ankara, Turkey; dNeurology, Dıskapı Yıldırım Beyazıt
Training and Research Hospital, Ankara, Turkey; eRadiology, Adana
Numune Training and Research Hospital, Adana, Turkey; fNeurology,
Ankara Numune Education and Research Hospital, Ankara, Turkey

Recent reports suggest that chronic epilepsy and long term AED usage
may be associated with atherosclerosis.
By current study, we aimed to investigate the possible relation
between antiepileptic drugs and atherosclerotic risk factors and
carotid intima media thickness (IMT) as a marker of atherosclerosis.
92 patients,who has used carbamezapine (CBZ) and valproic acid (VPA)
for three or more years and who has used a second antiepileptic drug
(politherapy) for two years in addition to CBZ or VPA monotherapy,
were included in the study. Control group composed of thirty one
subjects with similar demographics. Fasting blood glucose, liver and
renal function tests, lipid profile (triglyseride, total cholesterol, HDL-c,
LDL-c), homocysteine, Hs-CRP, uric acid (UA), Lp(a), folate and vitamin
B12 levels were examined in both groups.
The measurement of carotid intima media thickness (IMT) was
performed by cranial magnetic resonance imaging and by cranial
computerized tomography in patients whom magnetic resonance
imaging could not be performed.
Although there was no difference between patients and control
group in terms of IMT increase, there was positive correlation
between carotid IMT and body mass index, T-col, LDL-c, Hs-CRP and
homocysteine levels in the patient group. The finding, that there was
no correlation between IMT values and duration of disease, duration
of drug usage and dose, suggests that long term AED usage does not
increase the development of atherosclerosis. It would be more
appropriate to conduct novel long term follow-up studies in order to
investigate whether AED usage leads to atherosclerosis.

doi:10.1016/j.jns.2013.07.197
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Epilepsy care in Armenia. Data of 3382 consecutive
epileptic patients

N.S. Yeghiazaryana, Z. Khechumyana, A. Kteyana, H.R. Amroyana,
M. Ghambaryana, V. Mnatsakanyana, M. Balasanyanb, N. Nahapetyana,
G.R. Melikyanc, T.H. Stepanyana. aARECE and Neurology Department,
Erebouni Medical Center, Yerevan, Armenia; bNeurology Department,
Erebouni Medical Center, Yerevan, Armenia; cHamad Medical Center,
Doha, Qatar

Objective: To assess comprehensive epilepsy care in Armenia in the
situation of limited sector of government-sponsored health care and
lack of private or public insurance.

Abstracts / Journal of the Neurological Sciences 333 (2013) e1–e64 e55

http://dx.doi.org/10.1016/j.jns.2013.07.195
http://dx.doi.org/10.1016/j.jns.2013.07.196
http://dx.doi.org/10.1016/j.jns.2013.07.197


Methods: The dates of 3382 consecutive patients with epilepsy were
collected using specially designed questionnaires, which were filled
in by trained epileptologists.
Results: 1552 (45.9%) females and 1830 (51.4%) males were
involved. 41.8% of patients were inhabitants of Yerevan; other
58.2% were from regions. Immediately after diagnosis no treatment
was initiated in 31% or was inadequate in 29%, and in 29% the
suboptimal dose of appropriate AED was established. EEG was
available for the vast majority (89.8%) and for 18.98% of patients also
long-term (15–20 hours) video-EEG investigation was performed.
30.7% cases were idiopathic, 29.15% patients were symptomatic, 15.5%
cases were cryptogenic and 24.4% were undefined. More frequently
used AEDs are CBZ and VPA, or their combination. 11.68% of patients
were prescribed to last generation AEDs either in monotherapy or any
polytherapy regimen. Overall 18% of patients were seizure free at the
moment of investigation.
Conclusions: Overall epilepsy care in Armenia is far from perfect and
anticonvulsant treatment effectiveness is rather lowwith poor availabil-
ity of last generation AEDs, and lack of non-AED treatment options even
in the presence of adequate diagnostic and treatment protocols.

doi:10.1016/j.jns.2013.07.198
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Features of memory impairment in temporal lobe epilepsy (tle)
and juvenile myoclonic epilepsy (jme) in adults

A. Kostylev, N. Pizova. Department of Neurology, Yaroslavl State Medical
Academy, Yaroslavl, Russia

Background: Cognitive impairment, including memory loss, is quite
common in epilepsy. The most frequently suffers memory loss in
temporal lobe epilepsy, but also describes memory loss in JME (Kim,
2007).
Objective: To specify features of memory impairment for TLE and JME in
adults, using neuropsychological and neurophysiological testing.
Patients and methods: We examined 10 healthy, 11 TLE patients and
10 JME patients, mean age of epilepsy group was 26.4 years, mean age
of healthy group was 27.1 years. Objects were assessed using digit
span, word span and cognitive evoked potentials (P300). Testing was
conducted in the first half of the day and the patients had no depression
according to Beck Depression Inventory. The patients with epilepsy were
on monotherapy with antiepileptic drugs.
Results: The patients with epilepsy performed tests worse than the
healthy patients (p b 0.05). But in TLE patients the worst results
in digit span and word span meet the increased latency of P300
(p b 0.01).However, in JME, we did not find significant differences
between the neuropsychological tests and evoked potentials.
Conclusion: Based on our data, we can assume the heterogeneous nature
of memory impairment in epilepsy. However, some limitations in the
study (small sample, antiepileptic therapy) require further clarification.

doi:10.1016/j.jns.2013.07.199
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Management and outcome of patients with Landau Kleffner and
continuous spike–waves during slow sleep syndromes

H. El Khashaba,b, M. Saliha, A. Kentaba, F. Bashiria. aPediatric Neurology,
King Saud University, Riyadh, Saudi Arabia; bPediatrics, AIN Shams
Faculty of Medicine, Cairo, Egypt

Background: LKS and syndrome of CSWS share clinical features.
They can be associated with electrical status epilepticus during slow-
wave sleep (ESWS).
Objectives: Present study describes clinical and electroencephalo-
graphic findings in a cohort of 12 patients with LKS and CSWS and
modalities of management. It aimed to verify long term outcome.
Patients andmethods: The study included10males and 2 femaleswith
suspected epileptic encephalopathy (mean age of 4.176 ± 2.25).It
extended over a period of five years. Patients enrolled were evaluated
at Division of Pediatric Neurology, KKUH, Saudi Arabia. All patients
had seizures, of them, nine (75%) had language disorders. Ten patients
(83.3%) had behavioral disturbances. Awake EEG was normal in 5
patients. When reaching deep sleep, five patients with LKS and two
with CSWS had generalized discharges reaching 90% in patients with
CSWS and ranging from 40 to 70% in others. Patients were treated by
either; Intravenous methyl prednisolone, intravenous immunoglobu-
lins (IVIG) or combined IVIG with steroids. In all patients, antiepileptic
medicationswere adjusted individually. Outcomes range from recovery
in 4 patients to permanent aphasia in one, seven improved with
either residual language deficits or neuropsychologic impairment.
Poor prognostic factors were onset≤4 years of age, duration of aphasia
≥one year, and persistant of ESES.
Conclusion: Treatment requires reversal of ESES/CSWS pattern on
EEG. Use of combination of corticosteroids and IVIG seems to be
effective approach and it is important to use an appropriate dose and
repeat a cycle of therapy whenever required.

doi:10.1016/j.jns.2013.07.200
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Endothelial and inflammatory markers which play a major role in
drug resistance in epileptic patients

A. Farhanga, J. Mehvarib, M. Zareb, M. Rahnamaa, S. Haghjoojavanmardc,
M. Saadatniab. aIsfahan University of Medical Sciences, Isfahan, Iran;
bIsfahan Neurosciences Research Center, Isfahan University of Medical
Sciences, Isfahan, Iran; cIsfahan Neurosciences Research Center, Isfahan
University of Medical Sciences, Physiology Research Center, Isfahan, Iran

Background: There are few studies on endothelium dysfunction in
epileptic subjects and the relation between the levels of inter-cellular
adhesionmolecule-1 (ICAM-1), vascular adhesionmolecule-1(VCAM-1),
inflammatory response and blood brain barrier (BBB) dysfunction.
Objective: This study has investigated the level of ICAM, VCAM, IL-
1β and CRP as endothelial and inflammatory markers in epileptic
patients.
Patients and methods: This research was a cross-sectional study
comprising eighty subjects in four groups: uncontrolled, controlled
epileptic, during seizure and normal control subjects. All subjects with
structural lesion and focal neurological sign were excluded. Random
blood samples were taken and then the level of ICAM, VCAM, IL-1β and
CRP of serum was measured using ELISA and compared.
Results: There were no significant differences between the baseline
characteristics (p N 0.05). The mean level of ICAM and VCAM in
controlled (ICAM: 85.708 ± 2.209, VCAM: 69.0725 ± 5.715) and
uncontrolled seizure (ICAM: 90.793 ± 3.810, VCAM: 90.793 ± 3.810)
subjects was significant (p b 0.001). However, the mean level of
inflammatory cytokines (IL-1β and CRP) just in epileptic subjects
(controlled and uncontrolled seizure) (CPR: 0.528 ± 0.108, IL-1β:
0.155 ± 0.01) and during seizure group (CPR: 0.184 ± 0.008, IL-1β:
0.519 ± 0.105) was significant.
Conclusion: It was revealed that VCAM level in uncontrolled epileptic
subjects was significantly lower than controlled epileptic subjects
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leading to low penetrance of BBB and more drug resistance. Of
inflammatory cytokines, IL-1β during seizure group was significantly
higher than that in each group. But CPR during seizure group was
significantly lower than that in epileptic subjects but not in control
subjects. Further studies are needed to support this hypothesis.

doi:10.1016/j.jns.2013.07.201
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Early seizures in patients with acute ischemic stroke

S.-J. Lee. Neurology, Yeungnam University, Daegu, Republic of Korea

Background: The aim of this study is to establish the incidence of
acute post-ischemic stroke seizures and to determine risk factors
associated with early seizures in acute ischemic stroke.
Patients and methods: A total of 1370 consecutive patients with
acute infarction were included. Onset seizures and early seizures
were defined as seizures occurring within 24 h and 7 days from the
onset of infarction, respectively. Patients with high fever, previous
history of epilepsy, and metabolic encephalopathy were excluded.
Results: Eleven patients (0.8%) developed early seizures after acute
infarction; and 6 patients (55%) had onset seizures. TOAST classification
of the stroke among those patients was large artery disease in 4 (36%),
cardio-embolism in 3 (27%), vasculitis in 1 (9%), and cryptogenic stroke
in 3 cases (27%). All of the 11 patients developed generalized tonic and/
or clonic seizures. All patients had cortical involvement with various size
of the lesions; large in 3 (27%), moderate in 5 (45%), and small lesions in
3 (27%). Therewere 2 cases of hemorrhagic transformation of the lesions.
Conclusions: Since all patients had cortical lesions, the most
important factor of early seizures may be the location of lesions.
Patients with lacunar and infratentorial infarctions did not develop
early seizures. Patients with onset seizures had more seizures during
acute stage than those without onset seizure.

doi:10.1016/j.jns.2013.07.202
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Usefulness of PET/CT in diagnosis of temporal epilepsy

J. Mączewskaa, A. Ryszb, P. Palczewskic, M. Kobyleckaa, K. Fronczewska-
Wieniawskaa, W. Grajkowskad, E. Matyjad, L. Królickia, A. Marchelb,
A. Cieszanowskic. aNuclear Medicine Department, Warsaw Medical
University, Warsaw, Poland; bNeurosurgery Clinic, WarsawMedical Univer-
sity, Warsaw, Poland; cDepartment of Clinical Radiology, Warsaw Medical
University, Warsaw, Poland; dDepartment of Pathology, Mossakowski
Medical Research Centre Polish Academy of Sciences, Warsaw, Poland

Aim: The aim of this study was to assess the usefulness of routine
18F FDG PET/CT examination in patients with temporal lobe epilepsy
before surgery.
Material andmethods: 41 patients withmedically refractory temporal
lobe epilepsy (21women and 20men, age 31 ± 9) underwent interictal
PET/CT examination approximately 30 min post-i.v. injection of
250 MBq 18F FDG and contrast enhanced brain MRI. All patients
underwent surgery (temporal lobe with hippocampus resection). The
diagnosiswas verified by histopathology. PET andMRIwere assessed by
two independent physicians, who were blinded to clinical signs and
results of EEG.
Results: In 34/41 (83%) of patients in PET/CT areas of hypometabolism
including mesial temporal lobe, that correlated with histopathology,

were observed. Pathologies were present in 18/41 (43%) of patients
in MRI.
In 2 patients hypometabolism was observed in both mesial temporal
lobes without lateralization of changes.
In 1 patient area of hypometabolism was present in the contralateral
temporal lobe, there was no pathology in MRI.
In 4/41 (10%) of patients there was no pathology in PET/CT and MRI.
Histopathologal findings included tumours (ganglioglioma, oligoden-
droglioma and DNET), focal cortical dysplasia (FCD) type IB, FCD
IIA, FCD IIIa and hippocampal sclerosis. There were no significant
differences in FDG accumulation between these pathologies.
Conclusions: 18F FDG PET/CT shows markedly more often abnormal
tracer distribution that could correspond to epileptogenic foci thanMRI.

doi:10.1016/j.jns.2013.07.203
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Insights gained through the China demonstration
project — practical experience from Sichuan

D. Zhou, J. Mu, L. Liu, Q. Zhang, J. Li, Y. Si. Neurology Department,
Sichuan University, Chengdu, China

Epilepsy is affecting 50 million people in the world, 85% of whom live
in resource-poor countries. Epilepsy also imposes an enormous
physical, psychological, social and economic burden on individuals,
families and countries. In 1997, the Global Campaign Against Epilepsy
was launched in China. As a part of the campaign, a demonstration
project on epilepsymanagement was carried out in rural China, also in
Sichuan in 2005.
In the past 8 years, this project expanded to 9 countries and covered
4,937,000 populations in Sichuan province. 8128 patients were
enrolled and 6547 received phenobarbital or sodium valproate
treatment. After 8 years of follow-up, 79.8% of the patients had
50% or greater reduction in seizure frequency and 43.3% remained
seizure free. The quality of life greatly improved in 72% patients. The
treatment gap was successfully reduced to 13%. The main premature
cause of death of epilepsy patients is accidental death (59%),
especially drowning (45.1%) and then we did targeted prevention.
We made the intervention package to enhance medical compliance
and improve seizure control, which helped the proportion of patients
with N50% seizure reduction to 79.8%. Besides, 837 physicians were
efficiently trained to treat people with epilepsy. The most important,
this project had successfully implemented a sustainable treatment
and management model of epilepsy in rural areas.
This project not only completed its basic aim in promoting education,
training, and treatment for epilepsy patients in rural China, but
also helped to find an operational model to sustain and success in
management of chronic disease in resource-poor regions.

doi:10.1016/j.jns.2013.07.204
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Purpose: To evaluate the nature history of people with untreated
prevalent epilepsy in rural Tibetan areas.
Methods: During 2006 to 2010, we carried out a door to door
epidemiologic community survey in a sample of 60,466 subjects in 5
rural counties in both Tibetan Autonomous Regions and Sichuan
province. People with suspicious symptoms are investigated retro-
spectively, but only active epilepsy has been registered and followed
up regularly and prospectively.
Results: At the survey, we identified 473 (60.7% male) people with
convulsive epilepsy, of whom 367 (61.9% male) were “active epilepsy”
and followed up formean 41 ± 8.6 months. In the retrospective survey,
22.4% patients with untreated become spontaneous remission for more
than 5 years, 31.7% become spontaneous remission for more than
3 years, and 48.8% seizure free for only 1 year. During the follow-up, 79
(21.5%) patients were tried to treat by antiepileptic drug (AED), but
only 34 continued the treatment for more than 3 years, 45 (12.3%)
patients used traditional Tibetan medicine, and another 243 (66.2%)
patients believe in God instead of AED. 12 (3.3%) subjects died. 174
patients are followed up more than 5 years, 48(27.6%) of them has
spontaneous remission. For the 308 who were untreated and under
treatment followed up, 96(31.2%) of them have spontaneous remission
for 3 years. Besides, 55.9% (19/34) of thosewho take AED regularly have
seizure free after 3 years of treatment.
Conclusion: Spontaneous remission of epilepsy occurs in a portion of
untreated patients. The AEDs do have an effect to elevate the rate of
seizure free.

doi:10.1016/j.jns.2013.07.205
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Localization of focal delta activity in epilepsy patients after brain
surgery using MEG
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University Hospital Erlangen, Erlangen, Germany

Background: In this study we introduce an automatic method for
source localization of focal slowing demonstrating the relation between
spikes and delta activity in 9 patients after previous brain surgery.
Objective: In case of focal epilepsy, surgery can often improve seizure
frequency in these pharmacoresistant patients. However, not all patients
are completely seizure free thereafter. Residual epileptic activity
which leads to persisting seizures can be localized by interictal spikes.
Additionally slow wave brain activity can be used for focus localization.
Patients and methods: Nine patients with pharmacoresistant
epilepsy after brain surgery were examined using MEG. 20 min of
spontaneous brain activity at rest were recorded and sources of delta
and theta activities were localized with Dynamic Imaging of
Coherent Sources (DICS, 5). Additionally interictal spike localization
results were used for setting up a spherical region of interest (ROI)
with a radius of 2 cm.
Results: In 3/9 patients, the global maximum of the theta band hits the
ROI, in another 3 patients it is the third or fourth localmaximum, and in 3
patients no localmaximum is foundwithin the ROI at all. The localization
results lie at the borders, not more than 2 cm away from the spikes.
Conclusion: The results show a strong relation between interictal
spikes and delta activity in patients after brain surgery. The method
runs automatic, so it is user-independent and faster than visual
inspection of data to find segments with slowing of brain activity.
Supported by: DFG STE 580/15-1.
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Background: Although the burden and associated psychosocial
difficulties (PSDs) in persons with epilepsy (PwE) are known and
recognized, there is not a comprehensive understanding of those
difficulties and the factors that have an impact on them.
Objective: This study aimed to identify and analyse psychosocial
difficulties that adult PwE experience in everyday life, their changes
and determinants.
Patients and methods: 80 adult PwE (ICD-10: G40.1; G40.2 and
G40.3) were interviewed using the EU project PARADISE Protocol.
Results: Mean age of patients was 41 years, 50% were females, 53%
were married, 70% had at least high school education, and 66%
were working. Clinical rating of epilepsy severity was moderate or
severe for 69% of PwE and on average patients took two anti-
epileptic drugs.
PSDs more often reported by PwE were related to memory problems
(58%), being emotionally affected by health condition (74%), anxiety
(69%), depressive symptoms (66%), problems at work (55%), driving
problems (60%), and restlessness (80%). Half of the sample reported
that PSDs got better in time in comparison with the previous years
while 27% considered that there was no change. Main determinants
acting as moderate or strong environmental barriers were side-
effects of medicines (59%) and lack of sensitivity towards PwE (52%).
Conclusions: People with epilepsy as main respondents reported
their PSDs. Perceived improvement of difficulties over time and
identified determinants that have impact on PSDs suggest that it is
important to consider environment's impact on health and disability
when planning personalised care programmes for PwE.

doi:10.1016/j.jns.2013.07.207
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Imaging memory in temporal lobe epilepsy: reorganisation of
verbal and visual memory function following anterior temporal
lobe resection

S. Bonellia,b, P. Thompsonb, M. Yogarajahb, R. Powellb, R. Samsonb,
A. McEvoyc, M. Symmsb, M. Koeppb, J. Duncanb. aNeurology, Medical
University of Vienna, Vienna, Austria; bClinical and Experimental Epilepsy,
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Background: Anterior temporal lobe resection (ATLR) controls
seizures in 70% of patients with intractable temporal lobe epilepsy
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(TLE) but may impair memory function, typically verbal memory
following left and visual memory following right ATLR.
Functional reorganisation can occur within the unaffected ipsilateral
and contralateral hemispheres. We investigated reorganisation of
memory function in TLE before and after left or right ATLR and the
efficiency of postoperative memory networks.
Methods: We studied 46 patients with unilateral medial TLE (26 left)
on a 3T GE-MRI scanner. All subjects had neuropsychological testing
and performed an fMRImemory encoding paradigm forwords, pictures
and faces preoperatively and four months after left or right ATLR.
Results: Event-related analysis revealed that left TLE had greater
activation in the left posterior medial temporal lobe (MTL) for
encoding words postoperatively than preoperatively.
Greater pre- than postoperative activation for encoding words in the
ipsilateral posterior MTL correlated with better verbal memory
outcome after left ATLR.
After left ATLR greater postoperative than preoperative activation in
the ipsilateral posterior MTL correlated with less good postoperative
verbal memory performance, an effect that was not observed for
visual memory after right ATLR.
Conclusion: We found effective preoperative reorganisation of
verbal memory function to the ipsilateral posterior MTL, suggesting
that it is the capacity of the posterior remnant of the ipsilateral
hippocampus rather than the functional reserve of the contralateral
hippocampus that is important for maintaining verbal memory
function after ATLR; early postoperative reorganisation to ipsilateral
posterior or contralateral MTL structures are inefficient.

doi:10.1016/j.jns.2013.07.208
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H. Kaleagasi, N. Oksuz, S. Ozal, A. Yilmaz, O. Dogu. Neurology, Mersin
University School of Medicine, Mersin, Turkey

Background: Epileptic seizures have been reported inWilson's disease
(WD) in 6–7% of patients, mostly following the chelator therapy.
Pyridoxine deficiency due to penicillamine, direct copper toxicity,
pathological changes, metabolic encephalopathy and rarely copper
deficiency are the attributed mechanisms for seizures.
Objective: Topresent a patientwithWDand intractable seizures, taking
chelator and antiepileptic therapy with a strict copper restricted diet.
Patients and methods: A-29-year old female patient admitted to
emergency unit with recurrent seizures. She had been diagnosed as
WD and epilepsy in another center previously with a treatment of
penicillamine, zinc acetate and carbamazepine. Complex partial and
less frequent secondary generalized seizures had been started after
taking penicillamine and responded well to carbamazepine initially.
She complained increased daily frequency of seizures ranging from 5
to 10 in recent months.
Results: Although effective serum carbamazepine level and
levetiracetam add-on therapy, changed chelator therapy with
trientine and oral pyridoxine, daily frequency of seizures did not
reduce and low serum copper [0.3 μg/dl (70–140)] has been
attributed for the seizures. Zinc acetate and strict copper restricted
diet were ended. As the serum copper levels increased during follow-
up [16 μg/dl (70–140)], seizure frequency was decreased.
Conclusion: Epileptic seizures respond well to antiepileptic treat-
ment in WD. In this case, add-on antiepileptic and pyridoxine
therapy did not reduce the seizure frequency. The relation between
decreased seizure frequency and increased serum copper levels

shows that copper deficiency can cause intractable seizures in
patients who are taking chelator therapy with a strict copper
restricted diet.

doi:10.1016/j.jns.2013.07.209
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Objective: There is controversy regarding the neuropsychological profile
of children with epilepsy. The aim of this study is to analyze the
attentional profile of children with benign epilepsy with centrotemporal
spikes (BECTS) compared with children with absence seizures.
Methods: Sample: 34 children from 7 to 12 years (18 with BECTS
and 16 with absence seizures). We get the attentional profile by
applying the WISC-IV (Wechsler Intelligence Scale for Children-IV),
Battery Luria-DNI (Manga and Ramos, 1991) and Attention Test d2
(Brickenkamp, 2002).
Results:

A) We haven't found any differences in IQ between children with
BECTS and absence seizures.

B) We haven't found any differences in attentional profile when we
use WISC-IV.

C) Nevertheless, when we use specific Attentional Test d2, we have
found a significant (p b 0.05) deficit in children with BECTS
compared with absence seizure children in attentional control,
inhibitory control, working capacity, concentration, and selective
and sustained attention.

Conclusions: We must consider, in children with this diagnosis, the
neuropsychological profile described to strengthen deficient neuropsy-
chological and psychoeducational areas. In addition, we must continue
research in future studies on the role of the attention in children with
epilepsy.

doi:10.1016/j.jns.2013.07.210
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epilepsy with hippocampal sclerosis: A preliminary study
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B. Martins da Silvaa, P.P. Costaa,d. aUMIB — ICBAS-UP, Portugal; bCentro
Hospitalar do Porto — Hospital de Santo António, Portugal; cInstituto
Nacional de Medicina Legal — Delegação Porto, Portugal; dInstituto
Nacional de Saude Dr. Ricardo Jorge (INSA), Porto, Portugal

Background: Adenosine is a ubiquitous homeostatic molecule that
acts as an “endogenous neuromodulator”. Adenosine attenuates
neuronal activity either presynaptically by inhibiting neurotransmit-
ter release or by controlling neurotransmitter responsiveness at
post-synaptic sites. Unbalanced adenosine metabolism has been
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implicated in pathological conditions such as epilepsy. Adenosine
kinase (ADK), synthetized by astrocytes, is the key regulator of
extracellular adenosine levels in the brain. Evidences from experi-
mental studies support a role for ADK in brain injury associated
with astrogliosis, a morphological hallmark of Mesial Temporal Lobe
Epilepsy with Hippocampal Sclerosis (MTLE-HS). In fact, expression
of astrocytic ADK was found to be increased in the hippocampus and
temporal cortex of MTLE-HS patients. Overexpression of ADK decreases
extracellular adenosine and consequentlymay cause seizures. The aim of
this studywas to characterize ADK gene expression inMTLE-HS patients.
Methods: Previous studies used immunohistochemistry and Western
blot analysis to investigate ADK expression. Here we quantified the
expression levels of ADK by Real-Time PCR in the hippocampus
(lesional and peri-lesional cortical area) of 10 MTLE-HS patients
submitted to surgery as compared with 9 autopsy controls with no
history of neurological disorders.
Results: Our results showed that ADK expression levels were similar
in the hippocampus and temporal cortex of MTLE-HS patients when
compared to healthy controls.
Conclusion: Our preliminary data demonstrate that ADK expression
levels are not altered in MTLE-HS. These results do not preclude
post-transcriptional ADK abnormalities at both protein and func-
tional levels. Our results should be confirmed in a larger cohort as
well as with complementary methodologies.

doi:10.1016/j.jns.2013.07.211
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M. Leitinger, G. Kalss, D. Huber, A. Rohracher, J. Höfler, J. Dobesberger,
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Background: Definitions for status epilepticus (SE) vary regarding
their time points and -windows of treatment options. Clinical
phenomena are highly dynamic and symptoms may gradually
disappear, as status advances (electromechanical dissociation).
Pragmatically, this may cause problems, when transferring a patient
in SE from one to another unit (e.g. emergency department to ICU).
To date no standardized system exists for acquisition, documentation
and communication of clinical core parameters to stage SE. Such a
system would make research results better comparable for meta-
analyses and serve as a tool for risk stratification.
Methods: Fifty consecutive patients with various types of status
epilepticus of any cause were classified according to a proposed staging
system for status epilepticus (SSSE) in a tertiary neurological university
clinic in Salzburg, Austria. A data sheet was designed and explained to
responsible physicians in charge. The SSSE uses a letter code comparable
to the pTNM-system in tumors. A “D” denotes the definition based on
clinical grounds, “S” for semiology, “N” for level of neurophysiological
evidence, “L” for laboratory changes and “I” for results of neuroimaging.
Results: SSSE was easily applicable and well accepted by physicians,
did not interfere with patient management and was suitable for
communication in medical records.
Conclusion: The SSSE is applicable to various forms of SE in any
clinical setting with low time consumption and no interference with
acute patient management. Larger prospective studies are needed to
perform risk stratification and to determine test characteristics such
as inter-rater reliability.

doi:10.1016/j.jns.2013.07.212

Abstract — WCN 2013
No: 2951
Topic: 1 — Epilepsy
Clinical and CT-scan aspects of neurocysticercosis (NCC) at
teaching hospital Yalgado Ouédraogo concerning 35 cases
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Background: The clinical and the CT-scan features of NCC are poorly
studied in sub-saharian Africa. This study aims to emphasize the
clinical and CT-scan characteristics of NCC at teaching hospital
Yalgado Ouédraogo.
Patients and methods: We conducted a transversal prospective
study from February 2001 to April 2006. The diagnosis has been
established on the basis of clinical and cerebral CT scan examina-
tions. All the patients received an antihelmenthic drug.
Objective: This study focused on the clinical and CT features of NCC at
Teaching Hospital Yalgado Ouédraogo, Ouagadougou, Burkina Faso.
Results: The most common clinical event in our study was seizure
(94.3%) and generalized seizure was the most found type. Seizures
were followed by headache with or without ICP (62.9%) and by focal
deficit (17.1%).All the patients had a parenchymal location associated
to extraparenchymal locations in the rate of 20%. There were 85.7% of
isolated supratentorial lesions. The number of lesions among patients
ranged from 1 to 67. The calcification and the vesicle were the most
frequent lesions. Two solitary cerebral cysticercus granuloma and
two giant cysts have been brought out. 94.6% of the patients with
parenchymal location had seizures. NCC lesions were associated to
cerebral infarction in two patients.
Conclusion: The diagnosis of NCC has been revolutionized by CT
scan. MRI and immunologic tests which are unavailable in Burkina
Faso will help in the diagnosis and the management of this infection.

doi:10.1016/j.jns.2013.07.213
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Views of young people toward epilepsy in Novi Sad

V. Ivetic, K. Ivosevic, D. Karaba Jakovljevic, N. Naumovic. Department
of Physiology, Medical Faculty, Novi Sad, Serbia

Epilepsy is a significant health problem especially prominent in
underdeveloped countries. Quality of life in epilepsy is affected not
only by the subjective experience of the illness it manifests, and
long-lasting therapy, but also by the inappropriate attitude of the
society that is mostly uniformed about the real nature of epilepsy.
In this investigation it was analyzed how well young people are
informed about epilepsy and its characteristics as well as first aid
to epileptic. A special questionnaire for investigation was used. The
first part of the questionnaire was used to determine the socio-
demographic characteristics of the study participants, and the second
part dealt with student knowledge of epilepsy.
In this study 432 students were included from different schools of
University in Novi Sad (excluding students from medical schools),
ages 20–24, both sex.
The results show that the young people are familiar with epilepsy,
and they have a basic knowledge regarding nature of the disease, but
due to different subjective attitudes towards epilepsy and epileptic
patients, it can be said that the attitude of the young population
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toward epilepsy is still based on a low level information and prejudice.
Students from the countryside were better informed than the students
from the city. The knowledge about epilepsywas not dependent on sex.
We can conclude that there is an adequate level of awareness and
knowledge toward epilepsy among the young people in Novi Sad.
However, there is still a need for further improvement of certain
aspects of knowledge and understanding of the epilepsy.

doi:10.1016/j.jns.2013.07.214
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Generalized spike and wave (GSW) discharges is the main neuro-
physiological signature of idiopathic generalized epilepsies (IGE).
Investigations support that the pathophysiology of GSW and IGE
includes a subtle cortical focal abnormality.
Investigate the relation between focal findings in the EEG and MRI of
patients with IGE using quantitative techniques.
4 patients with IGE were investigated. EEG was recorded with 22
channels and source analysis was conducted using BESA software. GSW
discharges were centered and averaged. Equivalent dipole and CLARA
algorithms were used for source localization. All patients and 13 healthy
controls were submitted to 1.5T MRI. Volumetric (3D) T1 sequence was
used for structural evaluation of the cortical surface. Cortical reconstruc-
tion and statistical analysis was performed with Freesurfer. All images
were submitted to the same processing. Using GLM the cortex of each
patient with IGE was individually compared with the control group.
Subject 1: 10 discharges. GSW onset involved the posterior portion
of the right parahippocampal gyrus. MRI showed reduced cortical
thickness in the right supramarginal gyrus.
Subject 2: 4 discharges. GSW onset involved the left occipital lobe.
MRI showed increased curvature in the left precuneus.
Subject 3: 80 discharges. GSW onset involved the right inferior
frontal gyrus. MRI showed decreased curvature in the right insula.
Subject 4: 6 discharges. GSW and MRI (reduced curvature) showed
involvement of the right anterior cingulate.
Cortical analysis and EEG source imaging showed an interesting
correspondence. This study supports that focal onset and fast
spreading networks may be involved in IGE mechanisms.

doi:10.1016/j.jns.2013.07.215
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A. Hussien, A. Sidig Abdulgalil, F.Y. Omer, O. El-Adil, K. Hagnour, M.Malk
Aldar. Medicine, University of Khartoum, Khartoum, Sudan

Introduction: Epilepsy is a clinical syndrome characterized by
increase electrical excitability of cortical neurons with or without
loss of consciousness.
Objective: To study the pattern of dermatological changes associated
with epilepsy among adult Sudanese epileptic patients.
Methods: This non-interventional descriptive study, 360 adult Sudanese
epileptic patients were included in the study which was conducted at El
shaab Teaching Hospital during the period from Feb 2004 to Aug 2007.
Full detailed history and proper clinical examination were performed by

the authors. Dermatological changes were assessed by dermatologist.
List of investigationswas done including EEG, CT of the brain and serial of
drug serum level.
Results: Out of 360 patients 31 were found to have scars due to
repeated attacks of convulsions, one patient was found to have
neurofibromatoma, one had tuberous-sclerosis, one had Sturge–
Weber syndrome, one had Kaposi sarcoma, one had SLE, one diabetic
patient had skin atrophy, one patient use to take phenobarbitone had
skin eruption, and one patient on carbamazipine had skin change
while five patients on phenytoin had skin manifestations.
Conclusion: Skin changes can occur in epileptic patients as part of
drugs toxicity, or as part of clinical manifestations of certain diseases
that can cause secondary epilepsy e.g. neurofibroma.

doi:10.1016/j.jns.2013.07.216
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Hail Mary prayer — An ictal manifestation of non-convulsive
status epilepticus

A.C. Franco, J. Ferreira, A.P. Antunes, A.R. Peralta, M. Coelho,
L. Albuquerque. Neurology, Hospital de Santa Maria, Lisbon, Portugal

Introduction: Epilepsy can be associated with religious manifestations
in the form of experiential auras, post-ictal and interictal religious
experiences. Prayers have not been described as possible ictal
manifestations. In addition, ictal speech manifestations are common
but ictal aphasia is a less frequent phenomenon. Specifically, the
occurrence of ictal fluent aphasia is seldom reported. We describe a
patient in which non convulsive status epilepticus was associated with
continuous fluent jargon aphasia resembling a prayer.
Case report: A previously independent 81-year-old woman was
admitted to our hospital with delirium apparently due to hyp-
onatremia (121 mEq/L), a urinary infection and hypothyroidism.
Four days after admission, she developed fluent jargon aphasia
resembling “Hail Mary” prayer. There were no more new findings on
neurological examination. EEG revealed multiple epileptic seizures
beginning in left central leads with fast propagation to frontal
and fronto-temporal areas, in accordance with non-convulsive
status epilepticus. Head MRI revealed small restriction to diffusion
concerning the left thalamus. Lumbar puncture was normal and anti-
neuronal antibodies were negative. The patient was treated with
valproate, levetiracetam, phenytoin, topiramate and levothyroxine
with progressive clinical and electroencephalographic improvement.
Two months later, there was recurrence of epileptic status and
progressive cognitive deterioration, partially reversed with further
anti-epileptic and corticosteroid treatment. The etiology of the status
epilepticus remains elusive.
Conclusion: To our knowledge, this is the first reported case of non
convulsive status epilepticus presenting as fluent jargon aphasia
resembling a prayer. Clinicians should be aware of this possible
presentation of status epilepticus.

doi:10.1016/j.jns.2013.07.217
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Introduction: Epilepsy is the world's most common and most serious
chronic neurological disease affecting near 50 million cases. Epilepsy
has well recognized stigma which is defined by Link and Phalen as a
statuswhich existswhen elements of labeling, stereotyping, separation,
status loss, and discrimination occur together in a power situation that's
allows them to unfold. Stigma has amajor contribution to the reduction
of quality of life in people with epilepsy.
Objective: The purpose of this study was to determine the types of
stigma in PWE and to determine its frequency as well as its association
with demographical factors and to determine the coping ability of PWE.
Method: Health facility-based cross-sectional analytical study was
conducted in charity clinic on 80 people with epilepsy aged from 8 to
70 years. Standardized questionnaire was used for the interview of
the patients and assistance was asked from their relative occasionally
and the data was analyzed by SPSS16.
Results: 16.3% was found to have positive Felt stigma score. Nearly
half of PWE had courtesy stigma also coaching stigma affected half of
PWE. Fifth of PWE had poor coping score. Age below forty was a
determinant factor for the coping of people with epilepsy as well as
parent courtesy stigma. Frequency of seizures of more than 3 per
month reduced coping score of PWE.
Conclusion:Results suggest the great need for psychological counseling
for high risk group PWE as shown by the study.

doi:10.1016/j.jns.2013.07.218
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L.M. Lic,d. aSchool of Medicine of Federal University of Amazonas, Brazil;
bPreventive Medicine, School of Medicine of Federal University of
Amazonas, Manaus, Brazil; cNeurology, Faculty of Medical Sciences of
State University of Campinas, Brazil; dAssistência à Saúde de Pacientes
com Epilepsia — ASPE, Campinas, Brazil

Background: Epilepsy is a serious disease with a lifetime prevalence
of 1–2%. Epilepsy can be cost-effectively treated, yet the treatment
gap is still shameless high even in mainstream parts of the globe.
One can just wonder how epilepsy is managed in non-easily-
accessible regions like Amazon rain forest.
Objective: To assess the perception epilepsy prevalence by the
primary care staff working in Amazon region.
People and methods: We applied a home-made questionnaire to staff
from three primary health care units in the city of Parintins located in
the Oriental Amazon. This is part of the Strategy and Plan of Action on
Epilepsy of PAHO-WHO/ILAE/IBE carried out by ASPE in Brazil.
Results: One-hundred-six people (91 women) answered the ques-
tionnaire (3 physicians, 4 nurses, 28 professional-allied-medicine, 60
health agents, and 11 others). When asked about: the prevalence of
epilepsy, 76 (71%) did not know; whether they received any training
on epilepsy, 41 had training, but only 11/41 (38%) pointed 1–2% as
prevalence rate. None of the physicians and nurses knew how many
patients should be under their care. When inquired about how many
were they have currently, three did not know and the remaining four
claimed to have between 2 and 10 patients.
Conclusion: The primary health care in Amazon does not have a
planning for epilepsy management, as epilepsy seems to be an
invisible disease. Actions to increase detection as well as provision of
treatment are required in the region to bring epilepsy out of the
shadows without cutting a tree.

doi:10.1016/j.jns.2013.07.219
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University, India; bNeurology, Cerebrovascular and Vasculitis Research
Foundation, Chennai, India

Background: Stevens Johnson's Syndrome (SJS) and Toxic Epidermal
Necrolysis (TEN) are potentially fatal drug reactions caused by
carbamazepine (CBZ). A strong association is reported between HLA-
B*1502 allele and CBZ-induced SJS in Han Chinese. The prevalence of
HLA-B*1502 and incidence of CBZ induced SJS/TEN in HLA-B*1502
positive seizure patients is reported.
Objective: To study the association of HLA-B*1502 and carbamaze-
pine induced SJS/TEN in epileptic patients from South India.
Methods: Single center, prospective, case control study over four
years. 7 ml of blood in ethylene diamine tetra acetic acid (EDTA) was
collected from 352 patients on CBZ and 100 controls. After DNA
separation, HLA-B*1502 genotyping was performed by Polymerase
Chain Reaction amplification and gel electrophoresis, using Olerup
HLA-B*1502 kits by Sequence Specific Oligopeptide method.
Results: 352 seizure patients (165 men and 187 women, mean age:
31.77 years) and 100 controls (50 men and women each, mean age:
32.05 years) were tested for HLA-B*1502. Out of 330 patients on CBZ
tested for HLA-B*1502, 66 tested positive and 54 developed SJS/TEN.
2 patients on carbamazepine who tested negative for HLA-B*1502,
developed SJS/TEN. Positive Predictive Value for development of
SJS/TEN on exposure to CBZ: 81.82%, Negative Predictive Value:
99.30%, Sensitivity: 96.43%, and Specificity: 95.95%. The prevalence
of HLA-B*1502 in the epileptic and control groups was 18.20% and
7% respectively.
Conclusion: There is a high prevalence HLA-B*1502 allele in South
Indian epileptic population on Carbamazepine (18.20%) when com-
pared to the non-epileptic population (7%). There was a strong
association of HLA-B*1502 and the development of SJS/TEN in South
Indians.

doi:10.1016/j.jns.2013.07.220
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Autoantibodies to neuronal antigens in children with new onset
seizures classified according to the revised ILAE classification

J. Suleimana,b,c, S. Wrightd, D. Gillc, A. Vincentd, B. Langd, R. Dalea,c.
aDiscipline of Paediatrics & Child Health, Sydney Medical School,
University of Sydney, Sydney, NSW, Australia; bDepartment of Pediatrics,
College of Medicine, United Arab Emirates University, Al Ain, United Arab
Emirates; cT.Y. Nelson Department of Neurology, The Children's Hospital
at Westmead, Sydney, NSW, Australia; dNuffield Department of Clinical
Neurology, John Radcliffe Hospital, Oxford, UK

Background: Autoantibodies against neuronal antigens are increas-
ingly recognised in many CNS disorders including epilepsy. This
includes neuronal surface proteins such as VGKC complex and its
components (LGI1, CASPR2 and contactin2), NMDAR, GABABR,
AMPAR and glycine receptor (GlyR), as well as intracellular proteins
such as GAD.
Objectives: We aimed to investigate neuronal antibodies in a cohort
of paediatric patients with new onset seizures.
Methods: We prospectively recruited 114 children (2 month to
16 years) with new onset seizures presenting between September
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2009 and November 2011 to the Children Hospital at Westmead,
Australia, as well as 65 age-matched controls. Patients were clinically
assessed and classified according to the revised ILAE classification 2010.
Sera were tested blinded to a range of antigens by radioimmuno- and
cell-based assays.
Results: Eleven out of 114 (9.7%) patients were positive for one or
more autoantibodies compared to 3 of 65 controls (4.6%, p = ns).
Patients had antibodies to VGKC-complex (n = 4), CASPR2 (n = 3),
NMDAR (n = 2), VGKC-complex and NMDAR (n = 2). The propor-
tion of patients with epilepsy of unknown cause was higher in the
antibody positive group (7/11; 63%) compared with the antibody
negative subjects (23/103; 22%; p = 0.007, Fisher's exact test).
Furthermore, 4 of 11 antibody-positive patients had focal epilepsy
of unknown cause (36.4%) compared to only 12/113 of the antibody-
negative patients (11.7%).
Conclusions: Specific neuronal antibodies are present in children with
new-onset epilepsy of “unknown cause”, often with focal epilepsies,
this group of children may benefit most from autoantibody screening
and consideration of immune therapy.

doi:10.1016/j.jns.2013.07.221
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Serum trace element levels in children receiving antiepileptic
drug therapy: A cross-sectional study

A.K. Kakkara, G. Kumarb, S. Gulatic, Y.K. Guptab. aPharmacology,
All India Institute of Medical Sciences, Bhopal, New Delhi, India;
bPharmacology, Department of Pediatrics, All India Institute of Medical
Sciences, New Delhi, India; cChild Neurology Division, Department of
Pediatrics, All India Institute of Medical Sciences, New Delhi, India

Purpose: Few studies have evaluated the effects of antiepileptic drug
(AED) therapy on trace element status in children and their results
have been conflicting. The newer AEDs are considered to have a
more acceptable safety profile, but this confidence is somewhat
guarded in the absence of long-term data. This cross-sectional study
was conducted to analyze the serum trace element levels in epileptic
children treated with conventional and newer AEDs and compare
them with healthy controls.
Methods: The study included 92 epileptic children and 28 healthy
controls. The participant distribution was as follows,

Group I Phenytoin (PHT) monotherapy (n = 35),
Group II Valproate (VPA) monotherapy (n = 30),
Group III Valproate plus Levetiracetam (VPA + LEV) (n = 27),
Group IV Healthy controls (n = 28).

Serum levels of seven trace elements i.e. zinc, copper, magnesium,
manganese, iron, selenium and strontium were determined using
inductively coupled plasma-atomic emission spectrometry (ICP-AES).
Results: Phenytoin monotherapy was associated with increased
copper (1568.8 μg/L vs. 1053.6 μg/L, p = 0.009) and strontium
(37.0 μg/L vs. 30.7 μg/L, p b 0.001) concentrations & decreased
manganese levels (1.5 μg/L vs. 1.9 μg/L, p = 0.04). Valproate mon-
otherapy treated children had decreased serum zinc (1010.5 μg/L vs.
1242.9 μg/L, p = 0.01) and selenium levels (67.0 μg/L vs.84.7 μg/L,
p = 0.02) as compared to healthy controls. However, in VPA + LEV
group no significant differences were observed in trace element
profile as compared to healthy children.
Conclusions: A significant difference in trace element levels in VPA
and PHT treated epileptic children as compared to controls suggests
a possible association between AED therapy and trace element
alterations. However, levetiracetam when used in combination with

valproate was not associated with these alterations. These findings
further support its favorable adverse effect profile as compared to
conventional AEDs.

doi:10.1016/j.jns.2013.07.222
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West syndrome: A case report

A. Jusupova. Kyrgyz State Medical Academy, Bishkek, Kyrgyzstan

West Syndrome is age-dependent epileptic encephalopathy of
infancy, characterized by:

1. The infantile spasms — massive myoclonic, tonic, propulsive,
retropulsive, symmetric, asymmetric, and serial isolated spasms
of axial and limb muscles.

2. The EEG pattern hypsarrhythmia.
3. Psychomotor retardation.

Case: The child was delivered on 42–43 weeks of gestation by
cesarean section due to fetal hypoxia. Apgar score was 4/5.
The first attack of tonic spasms with turning the head to the right
at 3,5 month. On Brain MRI: multiple cysts and encephalomalacia,
mixed hydrocephalus. Was appointed konvulex 25 mg/kg/day. Attacks
continued.
At the age of 6 months. EEG: saved atypical hypsarrhythmia with a
regional accent. Sabril added 50 mg/day, the attacks were reduced to
20–30 per day.
At the age of 9.5 months. Received synacthen-depot 0.125 mg/day
every day 1 week, then every other day 2 weeks. On the 4th day of
treatment, the child began to laugh, pronounce sounds, trying to get
up on all fours.
The age of 1 year and 2 months. Psychomotor retardation, observed
dextral asymmetric spasms with turning the head to the right and
making pose “swordsman”, single flexor and extensor spasms Taking
Sabril 5 mg/kg/day, topiramate 3 mg/kg/day, konvulex 15 mg/kg/
day.
Conclusion: This case is a symptomatic form of WS, which leads to
resistance in the appointment of AEDs. Appointment of hormones
led to a temporary reduction in seizure frequency. The prognosis of
West syndrome depends on the time of diagnosis of the disease and
prompts adequate therapy.

doi:10.1016/j.jns.2013.07.223
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Investigating the gap in the pharmacological treatment of
epilepsy in low- and middle-income countries

H. Shaha, A. Stellab, S.L. Moshéc, K. Weerasuriyad, T. Duaa.
aDepartment of Mental Health and Substance Abuse, World Health
Organization, Switzerland; bPreviously Affiliated with World Health
Organization, Geneva, Switzerland; cSaul R. Korey Department of
Neurology, The Montefiore/Einstein Epilepsy Center, Albert Einstein
College of Medicine of Yeshiva University, Bronx, NY, USA; dDepartment
of Essential Medicines and Health Products, World Health Organization,
Geneva, Switzerland

Epilepsy affects more than 50 million people worldwide, with many
more affected by its consequences. Nearly 80% of the people with
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epilepsy live in developing regions and the majority of them do not
receive appropriate treatment. This treatment gap is partly attribut-
able to the lack of availability of antiepileptic drugs (AEDs). The
WHO has developed a Model List of Essential Medicines (WMLEM)
designed to prioritize health care needs, improve the drug supply
and lower the costs in health care to assist countries in procurement
and supply of medicines prioritization.
Aim: To assess to what extent essential AEDs, as recommended in
the WMLEM, are present in countries' Essential Medicine Lists (EML)
and review their accessibility at the health system level to develop a
comprehensive view of treatment gaps.
A comparative analysis was performed on 109 EMLs of member
countries and the corresponding chapter 5 WMLEM to assess quantita-
tive and qualitative differences concerning the essential AEDs.
Phenobarbital was included in the EML of 96% of the responding
countries, carbamazepine in 95%, phenytoin in 83%, and valproic
acid in 92%. The medications were provided as recommended by
the WMLEM in a fraction of these cases: phenobarbital in 12%,
carbamazepine in 5%, phenytoin in 3%, and valproic acid in 11%. First-
line AEDs were least likely to be included in low-income countries.
All medications were more likely to be available in the hospital
compared to the health center.
Consistent use and application of WMLEM in guiding national EML
development can help improve availability of AEDs.

doi:10.1016/j.jns.2013.07.224

Abstract — WCN 2013
No: 3207
Topic: 1 — Epilepsy
Psychiatric comorbidity and social aspects in men with
epilepsy — The Norwegian mother and child cohort study

S.F. Reitera, G. Veibya,b, M.H. Bjørka,b, A.K. Daltveitc,d, B.A. Engelsena,b,
N.E. Gilhusa,b. aDepartment of Clinical Medicine, University of Bergen,
Norway; bDepartment of Neurology, Haukeland University Hospital,
Norway; cDepartment of Global Health and Primary Care, University of
Bergen, Norway; dDivision of Epidemiology, Norwegian Institute of
Public Health, Bergen, Norway

Objectives: To investigate psychiatric disease and social aspects in
men with epilepsy.
Method: This study was based on the Norwegian Mother and Child
Cohort Study (MoBa). Information included self-reported diagnoses
and validated diagnostic instruments from 71,700 men, who were
fathers of children registered in MoBa. Questionnaires were answered
around week 18 of pregnancy.
Results: 658 men (mean age 31.8 years) reported epilepsy, 36.9%
using antiepileptic drugs (AEDs). Compared to the rest of the MoBa
cohort, untreated men with epilepsy more often screened positive
for present depression (15.3% vs. 10.3%, p = 0.001), while AED
treated men more often had a history of Lifetime Major Depression
(15.1% vs. 10.1, p = 0.011). Self-reported ADHD was associated with
untreated epilepsy (3.4% vs. 0.4%, p b 0.001), as was bipolar disorder
(2.2% vs. 0.3%, p = 0.003), and unspecified psychiatric disorders
(5.6% vs. 2.3%, p = 0.008). Unemployment due to disability was
linked to both AED treated (9.1% vs. 1.4%, p b 0.001) and untreated

epilepsy (2.9% vs. 1.4%, p = 0.009), as were low income (10.3% vs.
5.4, p = 0.031 and 9.7% vs. 5.4%, p = 0.011). Smoking was associated
with untreated epilepsy (60.2% vs. 51.8, p = 0.001). No difference
was found for lower education level, alcohol use or narcotic use.
Conclusion: Epilepsy in young men is associated with a higher
frequency of psychiatric disorders and adverse social aspects,
including both AED treated and untreated epilepsy. Our findings
indicate that untreated men with epilepsy are a more vulnerable
group that may be in need of patient follow up even if they are not
using AED.

doi:10.1016/j.jns.2013.07.225
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Safety and efficacy of eslicarbazepine acetate (zebinix) in
everyday clinical practice using a retrospective multicentre audit

S. Keogha, P. McDonalda, C. Lawthomb, M.J. Brodiec, B. McLeand,
R. Mohanraje, J. Morrowf, P. Tittensorg, M. Bagarya. aThe Barberry,
BSMHFT, Birmingham, UK; bRoyal Gwent Hospital, Gwent, UK; cWestern
Infirmary Glasgow, Glasgow, UK; dRoyal Cornwall Hospitals NHS Trust,
Cornwall, UK; eSalford Royal Hospital, Salford, UK; fRoyal Victoria Hospital
Belfast, Belfast. UK; gStafford Hospital, Stafford, UK

Background/Objective: We report on the safety and efficacy of
Eslicarbazepine acetate (ESL) in routine clinical practice.
Method: A retrospective multicentre audit of outcomes following
treatment with ESL for localisation-related epilepsy across 7 UK sites
(2009–2013).
Results: 202 patients with median values for age 42.5 (17–83) years;
duration of epilepsy 16.5 (0–65) years; 2 (0–4) concomitant AEDs,
12 month (2 days–53 months) duration of ESL treatment and 0–12
(64%≥ 2) previous AED exposures. ESL dosage ranged from 600 to
1600 mg/day. Baseline seizure types comprised secondarily generalised
tonic–clonic seizures (78.2%), complex partial seizures (74.3%) and
simple partial seizures (23.8%). Psychiatric comorbidity was reported in
30% of patients, mainly depression and anxiety.105 patients (52%)
experienced ≥50% seizure frequency reduction. 40 subjects (19.8%)
became seizure free, ofwhom26 (65%) had 0–1 previous AED exposures.
ESL was discontinued in 70 patients (34.7%) for reasons related
to tolerability (n = 43), efficacy (n = 7), both (n = 4) or other
(n = 15). Adverse events (AEs) were fatigue (18.8%), dizziness (10%)
and disturbance in attention/concentration (9%); all were observed
with AED polytherapy. Psychiatric and behavioural AEs (n = 6, 3.0%),
included suicidal ideation (n = 1), and led to ESL withdrawal in
2 patients (1.0%). Hyponatraemia was reported (n = 14, 6.9%) and
led to discontinuation in 4 patients (2.0%).
Conclusions: ESL has comparable efficacy to other AEDs for partial-
onset seizures with or without secondary generalisation. Discontin-
uation due to tolerability was related to AED polytherapy. Reported
AEs were consistent with ESL's known safety profile. The benign
neuropsychiatric profile with once-daily dosing may convey some
advantage in AED selection.

doi:10.1016/j.jns.2013.07.226
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Effect of HU-308 in mice models of Parkinson's disease

S. Asaadi, M. Hojjati, A. Zali, F. Ashrafi. Functional Neurosurgery and
Stereotaxi Research Centre, Shahid Beheshti University of Medical Sciences,
Tehran, Iran

Introduction: Parkinson's disease (PD) is characterized by the progres-
sive loss of nigrostriatal dopamine neurons. Current pharmacotherapies
fail to prevent or slow down the disease progression. Although the
ethiology of PD is presently unknown, major pathogenic processes,
which trigger the progressive loss of nigral dopaminergic neurons, are
oxidative stress, mitochondrial dysfunction, and inflammatory stimuli.
There is less evidence that CB2 receptor agonists can have protective
role in brain in response to neuronal damage during PD. In this studywe
investigated effect of CB2 receptor agonist (HU-308) in 1-methyl-4-
phenyl-1,2,3,6-tetrahydropyridine (MPTP) induced PD model in male
mice to assess the neuroprotective role of HU-308 in PD progression.
Materials and methods: Male NMRI mice were divided to different
groups. Thefirst group receivedMPTP as control group. The second group
was injected with MPTP and then with HU-308 to assess preservation of
dopamine function in brain. In the third group, after pretreatment with
HU-308, MPTP was injected to assay neuroprotection effect of HU-308.
Result: Behavioral assessment showed significant improvement in the
pretreatment group with HU-308. Also Neurochemical analysis that was
used to assess dopaminemetabolites and immunohistochemistry studies
after brain resection showed significant rise in dopamine metabolites,
CB2 receptors up-regulation and survival of dopaminergic neurons in the
first and second groups as compared with controls in mice's brain.
Conclusion: Our data indicate that CB2 receptors agonist protects
against MPTP-induced nigrostriatal degeneration and suggest that
CB2 receptors represent a new therapeutic target to slow the
degenerative process occurring in PD.

doi:10.1016/j.jns.2013.07.505
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Social andmedical dilemmaof treating l-dopa induced dyskinesia in
patients suffering from the PINK1 juvenile onset Parkinson disease

S.M. El-Sadiga, A.E. Ahmedb,c, M.A. Salihd. aMedicine/Neurology, Faculty of
Medicine, University of Khartoum, Sudan; bPhysiology/Neurology and
Neurophysiology, Faculty of Medicine, University of Khartoum, Sudan;
cSociety of Neurosciences, Dean Faculty ofMedicine, University of Khartoum,
Khartoum, Sudan; dPaediatrics Neurology, King Saud University Hospital,
Riyadh, Saudi Arabia

Background: The PINK1 type of young onset Parkinson disease is
characterized by rigidity, bradykinesia & rest tremor, and is very
difficult to differentiate from idiopathic Parkinson disease. It may
present with lower limb dystonia. Onset is between 30–40 years of age.
It is autosomal recessive. The gene encoding protein PINK1 is the only
gene where mutation occurs. l-dopa induced dyskinesia can be treated
by lowering l-dopa dose and by deep brain stimulation (DBS).
Objective: The dilemma of trying to find a prompt treatment for l-dopa
induced dyskinesia in PINK1 juvenile onset Parkinson disease in a poor
family which is the second largest family in the Arabian countries.
Methodology and results:We are reporting l-dopa induced dyskinesia
in 5 members out of 8 in 2 generations of high rate of consanguinity
suffering from a proven PINK1 juvenile onset Parkinson disease in
Sudan. The problem we have faced is that the smallest dose of l-dopa
required to treat the crippling symptoms of rigidity and lower limb
dystonia of those patients usually results in disabling dyskinesia. Deep
brain stimulation (DBS) is not available in Sudan.
Conclusion: We've been very successful in diagnosing genetically
juvenile onset PINK1-gene Parkinson disease in Sudan. Althoughwe are
dealing with the second largest family in the Arab world yet our poor
patients cannot afford DBS treatment, a big social question for WFN.

doi:10.1016/j.jns.2013.07.506
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Risk of dyskinesia in Parkinson's disease patients who already have
developed wearing-off: A secondary analysis of STRIDE-PD study

C.W. Olanowa, K. Kieburtzb, O. Rascolc, W. Poewed, A.H.H. Schapirae,
M. Kuoppamäkif, H. Nissineng, M. Leinonenh, F. Stocchii. aDepartments
of Neurology and Neuroscience, Mount Sinai School of Medicine, USA;
bCenter for Human Experimental Therapeutics, University of Rochester,
New York, NY, USA; cClinical Investigation Center and Department of
Clinical Pharmacology and Department of Neurosciences, Faculty of
Medicine, INSERM U 455, Toulouse, France; dDepartment of Neurology,
Innsbruck Medical University, Innsbruck, Austria; eUniversity Depart-
ment of Clinical Neurosciences, Institute of Neurology, University College
London, London, UK; fR&D, Orion Pharma, Turku, Finland; gMedical
Affairs, Novartis Finland, Espoo, Finland; h4Pharma AB, Stockholm,
Sweden; iInstitute for Research, IRCCS San Raffaele, Rome, Italy

Background: Levodopa/carbidopa/entacapone (LCE) increased the
risk of dyskinesia compared to levodopa/carbidopa (LC) in the
STRIDE-PD study. The risk of developing dyskinesia in Parkinson's
disease (PD) patients after onset of wearing-off is not known.
Objective: To analyse the risk of dyskinesia in patients who have
developed wearing-off in the STRIDE-PD study.
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Materials and methods: 745 PD patients were randomized to LC or
LCE in a 134–208-week double-blind trial. Subset of patients who
developed wearing-off before dyskinesia was used for present
analysis. Time of onset of wearing-off was used as baseline. Patients
were divided into 4 dose groups based on levodopa dose at the time
of onset of dyskinesia (or end of study if no dyskinesia); b400 mg,
400 mg, N400-600 mg, and N600 mg. The relationship between
levodopa dose and time to dyskinesia was analysed using log-rank
test. Hazard ratios (HRs) between LC and LCE were calculated using
Cox proportion hazards model.
Results: 244 patients (105 (28%) and 139 (37%) on LCE and LC,
respectively) developed wearing-off before dyskinesia. Median time
from wearing-off to dyskinesia was 75 weeks among the 244 patients.
Time from onset of wearing-off to dyskinesia was correlated with
levodopa dose groups (Log-rank trend test p = 0.003), patients with
high doses having higher risk. However, there was no difference in time
to dyskinesia between patients receiving LCE and LC (HR= 1.11,
p = 0.618).
Conclusion: Time from onset of wearing-off to dyskinesia was
correlated with daily levodopa dose. However, when patients have
already developed wearing-off, there was no difference between LCE
and LC in time to dyskinesia.

doi:10.1016/j.jns.2013.07.507

Abstract — WCN 2013
No: 3126
Topic: 2 — Movement Disorders
The effect of rTMS on the executive function and bradykinesia in
Parkinson's disease

J. Málly. Neuro Rehabilitation Inst., Sopron, Hungary

rTMS can effect more than one symptom of PD in the same time. The
motor symptoms of PD can be influenced by both high and low
frequency stimulation. However, the effect on the executive function is
not well known, which parameters are optimal.
The goal of the study was to examine the effect of rTMS (5 Hz+ 1 Hz)
on the executive function and bradykinesia. The rTMSwas applied over
the dorsolateralprefrontal (DLPF) areas for 7 days. We tested patients
(20 PD and 20 control)with a TrailMaking Test, double-test, andUPDRS
before treatment and one month after treatment. The executive
function was measured by the Trail Making Test, which showed a
slight correlation with the results of double-test (p= 0.30) in controls.
The patients with PD improved after one month in the total and motor
score of UPDRS (p b 0.05) and they presented improvement in Trail
Making Test and double-test. It seems the stimulation of the DLPF areas
by rTMS may improve the executive function parallel with the motor
function.

doi:10.1016/j.jns.2013.07.508
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Safety issues of deep brain stimulation therapy for movement
disorders: An analysis of a 10-year experience

A. Gamaleyaa,b, A. Tomskiya, E. Brilb, A. Dekopova, E. Isagulyana,
A. Bondarenkoa, E. Salovaa, N. Fedorovab, S. Buklinaa, V. Shabalova.
aBurdenko Neurosurgical Institute RAMS, Russia; bRussian Medical
Academy of Postgraduate Education, Moscow, Russia

Background: In recent years, DBS became an approved effective
treatment for movement disorders, foremost dystonia, Parkinson's

disease (PD), and tremor. DBS commonly presents as quite safe
compared to lesioning procedures. However, DBS could be related to
different, even life-threatening, complications, limiting usefulness of
the therapy.
Objective: To assess the safety of DBS therapy in patients with
movement disorders.
Methods: Until 2013, 255 patients were operated for continuous high-
frequency DBS— 123with primary or secondary dystonia, 129 with PD,
and 3 with tremor. Age at surgery ranged from 9 to 72 years.
Comprehensive analysis of related complications was performed.
Results: In all patients, 579 electrodes were implanted— 279 in globus
pallidus internus, 226 in subthalamic nucleus, and 74 in ventrolateral
nucleus of thalamus. There were 2 cases of intracranial hemorrhages;
one patient remained with a permanent neurological deficit. In two
cases, intraoperative seizures occurred. Among technical complications,
electrode or connector fractures (7 cases), migration of pulse generator
(6), and postsurgical infections (9) were observed. In 38 patients,
correction of electrode position was required, and in 5 cases additional
electrodes were necessary for optimizing the clinical effect. The most
frequent adverse effect of DBS was dysarthria (11%, 28 patients). In 11
cases, the DBS system was permanently explanted due to different
reasons. Several correlations were traced.
Conclusion: DBS therapy appears to be a relatively safe procedure
for the treatment of movement disorders. Overall level of permanent
operation-related disability is low, though neurologist inevitably
confronts with unpredictable hardware-related, as well as stimulation-
related complications.

doi:10.1016/j.jns.2013.07.509
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Iatrogenic parkinsonism: The role of flunarizine and cinnarazine

R.Miguela, A.S.A. Correiaa, P. Bugalhoa,b. aNeurologyDepartment, Hospital
de EgasMoniz, CentroHospitalar de Lisboa Ocidental, Portugal; bNeurology
Department, CEDOC, Faculdade de CiênciasMédicas, Universidade Nova de
Lisboa, Lisbon, Portugal

Background: Flunarizine and cinnarizine are often associated with
parkinsonian symptoms and many patients may be misdiagnosed
with idiopathic Parkinson's Disease (PD). Clinical pattern and natural
course after drug withdrawal need further clarification.
Objectives:

1. Compare demographic and motor features of patients with
flunarizine/cinnarizine parkinsonism-induced (FC-PD) and PD at
presentation;

2. Evaluate FC-PD patients outcome.

Methods: This was a retrospective study, based on clinical file review.
Patients with parkinsonian signs who were on flunarizine/cinarizine at
first visit were compared to patients with idiopathic Parkinson's
disease, regarding: symptom duration, age and parkinsonian features
at presentation; gender; age of onset; motor outcome and dopamine
dose increase (final dopamine equivalent dosis/follow-up time).
Results: We selected 31 FC-PD and 83 PD patients. FC-PD group
presented with a significantly higher prevalence of bilateral tremor
(vs. unilateral). FC was suspended in all patients. Twelve patients
improved spontaneously (9 became asymptomatic). Fourteen patients
were started on dopaminergic treatment — all improved (6 became
asymptomatic). FC patients who did not improve spontaneously did not
differ significantly from those who did, and from PD patients. FC
patients who improved spontaneously presented with a significantly
lower prevalence of unilateral tremor, bradykinesia and rigidity,
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compared to PD patients. Dopamine dose increase was significantly
lower in FC patients.
Discussion: FC differed from PD on the higher prevalence of bilateral
tremor. FC-PD patient outcome was globally favourable (spontaneous
improvement or improvement with lower dopamine doses) but
heterogeneous. Spontaneously improved FC patients showed a diverging
parkinsonian symptom profile, suggesting a different physiopathology.

doi:10.1016/j.jns.2013.07.510
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Early postoperative MRI is more sensitive than CT to detect
intracerebral hemorrhage in deep brain stimulation surgery

K. Novaka, B. Gatterbauera, D. Haubenbergerb, G. Kranzb, T. Fokib,
G. Kasprianc, W. Pirkerb. aNeurosurgery, Medical University of Vienna,
Wien, Austria; bNeurology, Medical University of Vienna, Wien, Austria;
cRadiology, Medical University of Vienna, Wien, Austria

Introduction: Early postoperative magnetic resonance imaging (MRI)
was performed to assess the incidence of intracerebral hemorrhage as a
complication in stereotactic functional neurosurgery.
Methods: 25 patients undergoing deep brain stimulation (DBS) for
Parkinson's disease, essential tremor, or dystonia were included in the
study. Target structures were the subthalamic nucleus in patients with
Parkinson's disease, the globus pallidus internus in dystonia patients,
and the nucleus ventralis intermedius thalami in tremor patients.
Multiple tract microelectrode recording and test stimulations were
performed before implantation of DBS electrodes. Electrodes were
implanted bilaterally in 24 patients. Unilateral implantation of DBS
electrodes into the globus pallidus internus and the nucleus ventralis
intermedius thalami was performed in one patient with hemidystonia
and action tremor. All patients underwent postoperative computed
tomography (CT) on postoperative day one. Early postoperative MRI
was performed using T1weighted, T2weighted, and diffusionweighted
imaging (DWI) on postoperative day 2 to 30.
Results: In all patients postoperative CT was negative for signs of
intracerebral hemorrhage. Early postoperative MRI showed intrace-
rebral hemorrhage along four of fifty implanted electrodes. The
patients with intracerebral hemorrhage did not show any neurolog-
ical deficit or conspicuity in their postoperative clinical course.
Conclusion: Early postoperative MRI is highly sensitive to intracerebral
hemorrhage. Due tometal artifacts CT cannot detect small hemorrhages
in the vicinity of the implanted electrodes. Clinically silent perioperative
intracerebral hemorrhage may presently be an underreported compli-
cation of DBS surgery, because postoperative MRI is not routinely used
in the postoperative follow-up of DBS surgery.

doi:10.1016/j.jns.2013.07.511
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Preliminary evaluation of Sensorfoot V1 and Senshand V1 in
assessing motor skills performance of Parkinson's disease patients

C. Maremmania, P. Bongioannib,c, F. Cavallod, D. Espositod, E. Rovinid,
M. Aquilanod,M.C. Carrozzad, P. Dariod. aNeurology, Osp. Carrara, Carrara,
Italy; bNeuroscience, Azienda Ospedaliero-Universitaria Pisana, Italy;
cNeuroCare Onlus, Italy; dScuola Superiore Sant'Anna, Pisa, Italy

Background: Up to 10 millions of people are living worldwide with
Parkinson's Disease (PD). To improve diagnosis and treatment, two ICT

wearable devices have been developed and tested to achieve an
objective assessment of motor performance.
Objective: To evaluate the tasks of the Movement Disorder Society-
Unified Parkinson's Disease Rating Scale (MDS-UPDRS) through
biomechanical exercises objectively measured by means of a wireless
and wearable device for motion recognition, composed by SensorFoot
V1 (placed on the foot) and SensHand V1 (fixed on fingers and
forearm).
Patients and methods: Ten PD patients (9 men, 1 woman; 67.9 ±
6.9 years; mean disease duration: 4.1 ± 2.8 years; mean Hoehn and
Yahr stage: 2.1 ± 1.04; mean MDS-UPDRS score (III): 16.5 ± 6.6;
mean l-dopa equivalent daily dose: 513 ± 287 mg) and 5 controls (2
men, 3 women, 64.8 ± 9.1 years) were included. They underwent
tremor and motion analysis through exercises for both upper limbs
(forearm pronation-supination, hand opening/closing, finger tap-
ping) and lower limbs (foot tapping, rotation and gait). Biomechan-
ical features (frequency, velocity, and angle) have been extracted for
each exercise and compared to clinical assessment based on MDS-
UPDRS.
Results: Generally, healthy people showed significantly (p b 0.05)
more constant repetitive movements and better performances in
comparison to patients; good correlations (Pearson's index k N 0.7)
with PD patients' clinical scores were found.
Conclusion: The technological system has shown a clear potential to
positively support neurologist in early diagnosis and clinical assessment
of PD patients overtime.

doi:10.1016/j.jns.2013.07.512
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Quantitative gait analysis in Parkinson's disease using MS Kinect:
Entropy and fractal dimension

O. Vysataa, M. Schatza, M. Valisa, A. Prochazkaa, L. Simunekb.
aDepartment of Computing and Control Engineering, Institute of Chemical
Technology, Prague, Czech Republic; bDepartment of Neurology, Charles
University in Prague, Faculty Hospital, Hradec Kralove, Czech Republic

Background: Gait disturbances form a frequent reason of disability
and impairment in patients with Parkinson's disease (PD). Gait
hyperkinesia is the first to appear and it is responsible for the
decrease in velocity. Stride length, gait variability, walking velocity
and fractal scaling are impaired. Microsoft Kinect is a peripheral for
personal computers that, via an integrated depth camera, enables
skeleton-detection and people tracking in real time.
Objective: Non-linear gait parameters in Parkinson's disease (PD)
were compared with those of healthy age-matched control subjects.
Patients and methods: Patients with PD (n = 16) and healthy age-
matched controls (n = 16). Permutation entropy and the Sevcik's
fractal dimension were estimated using the Matlab and Simulink
computational environments. Data were collected using MS Kinect
for PC in the skeleton mode.
Results: Compared to healthy controls, non-linear gait parameters of
PD patients showed a significant increase in fractal dimensions and
entropy.
Conclusion: In addition to time-distance, kinematic and kinetic gait
variables, abnormal fractal dimension and entropy play an important
role in characterizing gait in PD patients. Hence, these parameters
could be used to quantify gait impairment in PD patients and
document the effects of gait disorder therapies in PD.

doi:10.1016/j.jns.2013.07.513

Abstracts / Journal of the Neurological Sciences 333 (2013) e65–e108 e67

http://dx.doi.org/10.1016/j.jns.2013.07.510
http://dx.doi.org/10.1016/j.jns.2013.07.511
http://dx.doi.org/10.1016/j.jns.2013.07.512
http://dx.doi.org/10.1016/j.jns.2013.07.513


Abstract — WCN 2013
No: 3089
Topic: 2 — Movement Disorders
Electric cardioversion in a patient with deep brain stimulation

C. Webera, D. Haubenbergera, K. Novakb, W. Pirkera. aDepartment of
Neurology, Medical University of Vienna, Vienna, Austria; bDepartment
of Neurosurgery, Medical University of Vienna, Vienna, Austria

Deep brain stimulation (DBS) is an established treatment for motor
complications in Parkinson's disease (PD). Many patients with DBS
suffer from cardiac comorbidity. Concurrent use of DBS and cardiac
pacemakers is reasonably safe when minimizing electromagnetic
interference. Electric cardioversion and defibrillation probably confer
a higher risk of electromagnetic interference with DBS systems. We
report on the effects of external electric cardioversion in a PD patient
with bilateral subthalamic DBS.
This 59 year old male patient had a 12-years history of PD. In 2007 he
underwent DBS surgery with bilateral implantation of quadripolar
electrodes (Medtronic 3389) into the subthalamic nucleus and place-
ment of the neurostimulator (Kinetra) into the left abdominal region. In
January 2013 the patient underwent aortic valve replacement with the
DBS device turned off before and switched on immediately after surgery.
On the second postoperative day the patient developed atrial fibrillation
which was successfully treated with a bolus of amiodarone and electric
cardioversion by a physician unaware of ongoing neurostimulation.
Subsequent to progressive worsening of parkinsonism the DBS device
was interrogated. The neurostimulator output was found switched off
with amplitude set at 0 V and polarity, frequency and pulse width
altered. Electrode impedances were unchanged. The neurostimulator
could be switched on and reprogrammed. The patient recovered
without neurological sequelae.
Although defibrillation or cardioversion may damage or cause repro-
gramming of a neurostimulator, these procedures have to be applied in
emergency situations. According to the manufacturer the affected
neurostimulator contains filtered feedthroughs and diodes which
probably protected the device from damage.

doi:10.1016/j.jns.2013.07.514
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Use of a respiration sensor to record blink reflex to glabellar tapping
in Parkinson disease patients with Myerson's sign

E. Uematsua, T. Yoshidaa, N. Uedab, Y. Babac, S. Koyanob, Y. Suzukib,
Y. Kuroiwac. aNeurology, Saiseikai Yokohama-city Nanbu Hospital, Japan;
bNeurology, Yokohama City University Graduate School of Medical Sciences,
Yokohama, Japan; cNeurology, Teikyo University Muzonokuchi Hospital,
Kawasaki, Japan

Background: Myerson's sign (also known as the “glabellar reflex”)
is a universally accepted sign of Parkinson's disease (PD), but its
mechanism is still poorly understood.
Objective: In order to investigate the blink reflex in Myerson's sign-
positive and -negative subjects, we used conventional finger tapping
of the glabella in conjunction with surface electromyograms (EMGs)
of the orbicularis oculi muscle, which were recorded for quantitative
electrophysiological assessment.
Patients and methods: The subjects consisted of 9 PD patients
withMyerson's sign (PD/M+), 7 PD patients without Myerson's sign
(PD/M−), and 9 normal controls (NC). A quantitative electrophysiolog-
ical assessment was conducted on the characteristics of Myerson's sign in
Parkinson's disease. Surface EMGs of the orbicularis oculi were triggered
by a respiration sensor, which detected tapping pressure on the glabella,

andwere recorded continuously during tapping. Changes in surface EMGs
over timewith 20 repeated stimuli at a frequency of 2 Hzwere compared
among the PD/M+, PD/M−, and NC groups. We measured the mean
latency and mean R1 and R2 areas in the PD/M+Group.
Results: In the PD/M+ Group, reflex blinking caused by glabellar
tapping tended to continue, and both the R1 and R2 components
tended to continue on the surface EMGs.
Conclusion: The present study confirms that glabellar tapping is a
useful diagnostic technique for PD and seems to support previous
reports that interneuronal pathways in the brainstem are involved in
reflex blinking.

doi:10.1016/j.jns.2013.07.515
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Frequency of buccopalpebral reflex according to the stage of
Parkinson disease

H. Eser, G. Kutlu, U. Akın, R. Ocal, L.E. Inan. Ministry of Health, Ankara
Education and Research Hospital, Ankara, Turkey

Background: In our observation, eye blinking together with shrinking
of lips was observed by the percussion of the upper lip in neurodegen-
erative diseases such as Parkinson's disease. This reflex is named as
“Bucco-palpebral reflex” (BPR) by us.
Objectives: To investigate frequency of BPR according to the stage of
Parkinson Disease and to compare findings of age–sex matched
control group.
Patients and methods: 115 patients with Parkinson Disease and 107
control subjects were investigated prospectively. Demographic data
and information about Parkinson disease were collected for each
patient. Unified Parkinson's Disease Rating Scale (UPDRS) was used
for staging of Parkinson' s disease and BPR was evaluated.
Results: The mean age in patients with Parkinson's disease was 69.8 ±
8.6. It was 66.8 ± 8.4 in control subjects. BPR frequency of the control
group was 3.7%, while those with parkinson's disease were 13.9%. This
difference was statistically significant (p b 0.05). In the analysis of
UPDRS sub-groups, activities of daily living sore were 13.3 ± 7.1 in
reflex positive group and 9.6 ± 7.7 in reflex negative group. According
to the motor score evaluation of BPR positive and negative patients, the
motor score was 26.2 ± 13.8 and 19.2 ± 13.0 respectively. These
differences were statistically significant (p b 0.05).
Conclusion: BPR mainly observed in neurodegenerative disease such
as Parkinson Disease may be is a result of the removal of cortical
inhibition; therefore it should be primitive reflex. Since UPDRS scores
were higher in BPR positive groups, BPR is frequently seen in more
severely affected patients.

doi:10.1016/j.jns.2013.07.516
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Spinocerebellar ataxia type 36 (SCA36): Expanding the Genotype
and Phenotype
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H. Mizusawab, A. Dürrc, A. Bricec. aTokyo Medical and Dental University,
Japan; bNeurology, Tokyo Medical and Dental University, Tokyo,
Japan; cHospitalier Pitié-Salpêtrière, Paris, France; dDepartment of
Neurodegenerative Diseases, Hertie-Institute for Clinical Brain Research,
Tubingen, Germany; eDepartment of Neurology, Friedrich-Baur-Institute,
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Spinocerebellar ataxia type 36 (SCA36) is an autosomal dominant
neurodegenerative disorder caused by a hexanucleotideGGCCTG repeat
expansion in intron 1 of theNOP56 gene. SCA36 has been reported from
some regions of Japan and Spain, but its occurrence in different
populations is unknown. We here performed a large-scale trans-
continental assessment of this repeat in a cohort of 676 families
excluded for previously known SCAs and originating mostly from
France, Germany and Japan.We found SCA36 expansions in nine French
and five Japanese index patients, as well as one each from China,
Portugal and Spain, thus accounting for 1.9% of all French, 1.5% of
Japanese and 0% of German SCAs. Besides long expansions ranging
between approximately 800 and 2000 repeats, we found short GGCCTG
expansions ranging between 23 and 30 repeats. The expansion was
highly unstable as two individuals, onewith a long and the other with a
short expansion, existed in the same family. Clinically, the cardinal
feature was slowly progressive cerebellar ataxia, frequently accompa-
nied by hearing and cognitive impairments, tremor, ptosis, reduced
vibration sense and sensory axonal neuropathy with the age at onset
ranging between 39 and 65 years. Neuropathology in one asymptom-
atic French individual disclosed mild losses of Purkinje cells and
hypoglossal neurons, suggesting that these neurons are consistently
affected from an early stage. We conclude that SCA36, caused by a
highly unstable GGCCTG repeat expansion in NOP56, is a rare but global
disease with various extra-cerebellar symptoms.

doi:10.1016/j.jns.2013.07.517
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Safinamide is effective as add-on treatment in both early and
Advanced PD

R. Ananda, P. Baroneb, A. Schapirac, S. Foxd, F. Huberte, R. Giulianif,
V. Lucinif. aAPC AG, St Moritz, Switzerland; bUniversity of Salerno, Salerno,
Italy; cUniversity Department of Clinical Neurosciences, London, UK;
dToronto Western Hospital, Toronto, ON, Canada; eCenter for Neurological
Restoration, Cleveland, OH, USA; fNewron Pharmaceuticals SpA,
Bresso, Italy

Background: The mechanism of action of safinamide, a new chemical
entity, combines both dopaminergic and non-dopaminergic activity in
producing benefit in patients with Parkinson's disease (PD).
Objective: The safety and efficacy of safinamide have been evaluated
in patients with Early PD (MOTION trial) as add-on to dopamine-
agonist monotherapy, and Advanced PD fluctuators (SETTLE trial) as
add-on to l-dopa and other PD medications.
Patients and methods: MOTION study, a 24-week randomized,
placebo-controlled trial evaluating efficacy and safety of 50 mg/day
and 100 mg/day of safinamide as add-on to a single dopamine-agonist
at a stable dose, enrolled 679 patients, within 5 years of diagnosis, who
never received l-dopa. SETTLE study, a 24-week randomized, placebo-
controlled trial evaluating efficacy and safety of 50–100 mg/day of
safinamide as add-on to l-dopa and other PDmedications, enrolled 549
patients, with a PD diagnosis of more than 5 years, who presented
motor fluctuations. The results for the MOTION study indicated that
safinamide of 100 mg/day significantly improves motor symptoms
(UPDRS III, p = 0.040), and quality of life (PDQ-39 and EQ5D)
compared with placebo in patients taking a single dopamine-agonist
(N= 666). The results for the SETTLE study indicated significant
superiority of safinamide over placebo for ON time without trouble-
some dyskinesia (p b 0.001), OFF time (p b 0.001), UPDRS III, PDQ-39,
EQ5D, CGI, PGI, and OFF time post first morning dose of l-dopa.
Conclusion: This new results from MOTION and SETTLE studies
confirm previously available results from studies in Early PD patients,

and Advanced PD patients with motor fluctuations indicating that
safinamide is efficacious as add-on treatment at any stage of the
disease.

doi:10.1016/j.jns.2013.07.518
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Reduced penetrance alleles of TBP (SCA17) in Indian ataxia
cohort: Homozygous mutation and ambiguity of 41–44 CAG/CAA
for pathogenic association

A.K. Srivastavaa, M. Faruqa,b, S. Shakyaa, P. Negib, D. Kumara, N. Kumarc,
V. Goyala, M. Mukerjib, M. Beharia. aNeurology, All India Institute of
Medical Sciences, New Delhi, India; bGenomics and Molecular Medicine,
CSIR—Institute of Genomics and Integrative Biology, Delhi, India;
cPsychiatry, All India Institute of Medical Sciences, New Delhi, India

Background: CAG/CAA expansion mutation in TBP causes
spinocerebellar-ataxia 17 (SCA17), characterized by wide spectrum
of neurological impairments including cerebellar-ataxia, psycho-
cognitive disturbance, dementia and extrapyramidal signs. The repeats N
48CAG/CAA produce typical SCA17 manifestations whereas 41–44(CAG/
CAA) repeats are reduce penetrant alleles and have been documented
both in the cases and healthy-controls.
Objective: To analyze the frequency of SCA17 in Indian ataxia cohort.
Subjects and methods: 565 unrelated genetically-uncharacterized
spinocerebellar ataxias (UC-SCAs), 355 healthy controls and 228 cases
of known SCA-subtypes (Kn-SCA) were analyzed for SCA17-CAG/
CAA(TBP) repeat-length. Detailed neurological and psychiatric evalua-
tion was conducted in selected cases with abnormal repeat-length.
Results: We identified 39 UC-SCAs harboring CAG/CAA in the range of
41–46 including a homozygous TBP-CAG/CAA(45/46) expansion mu-
tation in a 43.5 year old female with mild gait-ataxia and dysarthria,
prominent blepherospasm, cervical-dystonia, limb-rigidity, dystonia,
bilateral nystagmus, pyramidal, and multiple psychiatric impairment
with 1.5 years of disease duration. In another case of sporadic ataxia, a
60 year old male with CAG/CAA-37/44 had only moderate degree of
cerebellar-ataxia and mild psychiatric impairment. Notably we ob-
served repeat length in the range of 41–44 with 1.6% frequency in pool
of controls and Kn-SCA samples whereas UC-SCA category had higher
frequency of 3.45% (P value = 0.005).
Conclusion: We report fifth case of homozygous-(TBP-CAG/CAA)45/46
mutation in SCA17 world-over. In our patient-population pathogenic
significance of 41–44 is somewhat dilemmatic, although previous
studies reported broader disease onset age (19–69 years) in this range
of repeats and are associated with variable phenotypes. Further follow-
up studies may confirm the pathogenic significance of 41–44 repeats in
our study population.

doi:10.1016/j.jns.2013.07.519
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Apomorphine for Morning Akinesia Trial (Am Impakt)

S.H. Isaacsona, J. Hubbleb, K. Gullob. aParkinson's Disease and Movement
Disorders Center of Boca Raton, Boca Raton, FL, USA; bUS WorldMeds, LLC.,
Louisville, KY, USA

Background: Morning akinesia, with unreliable or delayed onset of
effect of first morning l-dopa dose is a frequent manifestation of
motor fluctuations in Parkinson's disease (PD).
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Objective: The primary objective of this study is to assess the effect
of subcutaneous bolus apomorphine HCl injection in patients
with morning akinesia with lack of predictable effect of first morning
l-dopa dosing. A secondary objective is to assess apomorphine's gastric
motility effect. The primary outcome compares patient self-reported,
diary-recorded Time to On (TTO) following first l-dopa morning
dose compared to TTO when using apomorphine each morning.
The study will additionally provide data on apomorphine's effects on
gastroparesis, an often underdiagnosed, non-motor PD symptom.
Methods: This study will enroll approximately 100 PD subjects across
12 sites. Subjects complete a 7-day Baseline Period recording daily TTO
following their regular l-dopa morning dose. Following the Baseline
Period, subjects start trimethobenzamide antiemetic therapy and begin
APOKYN titration. Once optimal dose is identified, subjects self-inject
apomorphine at regularly scheduled l-dopa morning dose time (first
l-dopa morning dose is delayed by 40 min) during a 7-day Treatment
Period and record TTO following apomorphine injection. Gastric
motility sub-study subjects participate in gastric emptying imaging
following a standardized meal during the Baseline Period and during
the Treatment Period.
Results: Interim analysis of the primary TTO change from baseline
endpoint, key secondary endpoints and gastric emptying time results
from the sub-study participants will be available in October.
Conclusion: Apomorphine bolus injection may offer an effective
treatment for morning akinesia and underlying gastroparesis.

doi:10.1016/j.jns.2013.07.520
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Spinocerebellar ataxia 7 associated with myopathy of
tubular aggregates

A. Castro Caldasa, S. Machadob, A.C. Fonsecaa, T. Evangelistaa, L. Correia
Guedesa, L. Albuquerquea, M. Coelhoa. aHospital Santa Maria, University
of Lisbon, Portugal; bHospital Fernando da Fonseca, Lisbon, Portugal

Introduction: SCA 7 is a spinocerebellar ataxia whose cardinal
features are progressive cerebellar ataxia and macular degeneration.
Pyramidal signs, ophthalmoplegia and parkinsonism might also be
present, however, the association with myopathy is not described.
Case report: A 32 year-old Mozambican male presented with an 8
year history of stable decreased visual acuity associated with
progressive dysartria and appendicular and gait incoordination for
the last 2 years. Son of non-consanguineous parents, his past medical
and family histories were irrelevant even though the current
health status of his father is unknown. Head titubation, slow and
interrupted saccades at horizontal and vertical gaze, ocular apraxia,
moderate dysarthro-hypophonia, severe, appendicular and gait
ataxia, dysdiadochokinesia, bilateral positive Holmes sign, negative
Romberg test, pathologic exaggerated reflexes without other pyra-
midal signs nor clinical evidence of myopathy were observed.
Ophthalmologic examination showed bilateral maculopathy with
bilateral atrophy of macular neuroretina. Brain MRI documented
pancerebellar and brainstem atrophy while muscle biopsy of deltoid
muscle revealed myopathy of tubular aggregates. The genetic test for
SCA 7 was positive with 49 repeats.
Conclusion: We describe the first case of SCA 7 associated with
myopathy of tubular aggregates, expanding the classic phenotype of
SCA 7. The present case strengthens the importance of considering
SCAs in differential diagnosis of sporadic ataxias with adult onset.

doi:10.1016/j.jns.2013.07.521
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Reversible Pisa Syndrome in a patient with Parkinson's disease on
rasagiline therapy

F. Valentino, G. Cosentino, S. Realmuto, B. Fierro, G. Savettieri,
M. D'Amelio. Department of Experimental Biomedicine and Clinical
Neurosciences, University of Palermo, Palermo, Italy

Pisa Syndrome (PS), reported also in patients with Parkinson's
disease (PD), is clinically defined as the sustained lateral bending of
the trunk, worsened by a prolonged sitting position or by walking. Its
pathophysiology is still unexplained.
We report a case of reversible PS in a patient with PD improved after
rasagiline withdrawal.
A 73-year-old woman with idiopathic PD, diagnosed 6 years before
(H&Y stage = 1.5), started to complain of a trunk inclination
towards the left that completely relieved by passive mobilization.
This was compatible with the diagnosis of PS. This symptom started
approximately one year before, when rasagiline was started because
of mild motor worsening and wearing-off phenomena. At that
moment, the patient was also on pramipexole 1.57 mg/day and
levodopa 200 mg/day. EMG in the standing position showed a
muscular hyperactivity on bilateral paravertebral muscles, prevailing
on the leaning side (left). Muscular hyperactivity did not decrease
during contralateral flexion, resulting in a co-activation of left and
right paravertebral muscles. No myopathic pattern was observed. As
PS started approximately at the same time rasagiline was first
prescribed, according to previous reports1, we withdrew the MAO-B
inhibitor. An improvement of posture was observed within 4 weeks
from withdrawal, confirmed by a normalization of EMG traces.
The recognition of reversibility of PS during the initial stages of its
appearance is of considerable clinical importance, as it facilitates the
rapid withdrawal or reintroduction of dopaminergic treatment,
avoiding an initial veering towards the chronic irreversible variant.

doi:10.1016/j.jns.2013.07.522
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Vascular factors contribute to motor and cognitive dysfunction
and mortality in Parkinson's disease

I. Rektora, D. Goldemundb, P. Bednaříka, K. Sheardováb, Z. Michálkovác,
S. Teleckáa, M. Dufekc, I. Rektorováa. aMasaryk University, St. Anne's
UniversityHospital, Central European Institute of Technology, Czech Republic;
bMasaryk University, St. Anne's University Hospital, ICRC, Czech Republic;
cMasaryk University, St. Anne's University Hospital, Brno, Czech Republic

Background: To study the impact of brain vessel pathology on the
clinical status and mortality of PD.
Methods: The clinical and neuropsychological data were compared
with clinical and MRI signs of vascular impairment and with the
ultrasound brain vessel investigations in 57 consecutive patients with
PD. In the second part, the baseline data obtained from patients who
died (n= 18) during a four-year follow-up periodwere comparedwith
the data of patients who survived.
Results: There was a significant correlation between clinical, cognitive
status, mortality and intimomedial thickness (an indicator of large
vessel impairment). Cognitive status was significantly related also to
the pulsatility index andmortality to the resistance index (indicators of
small vessel impairment).
The MRI data displayed a more severe vascular impairment in the
deceased patients. The sum score of white matter hyperintensities was
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significantly higher among decedents. A cluster analysis displayed two
clusters that differed in the two parameters, i.e. in the age and in the
sum score.
Conclusions: Our studies provide evidence that co-morbid atheroscle-
rosis and otherwise subclinical impairment of brain vessels may
contribute to motor and cognitive dysfunction and mortality in
Parkinson's disease. The vascular pathology may act in association with
other co-morbidities on the terrain of the progressive neurodegener-
ative pathology. This is a reason to be more attentive to the therapy of
vascular pathology in PD patients.
Rektor I et al. Parkinsonism Relat Disord 2009; 15 (1):24-19.
Rektor I et al. Mov Disord 2012; 27(9):1169-72.

doi:10.1016/j.jns.2013.07.523
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Chlorophyllin: A possible new therapeutic agent for increasing
frataxin levels in Friedreich's ataxia patients

B. Sturm, B. Gmeiner, M. Hermann, B. Scheiber-Mojdehkar. Medical
University of Vienna, Vienna, Austria

FRDA is an autosomal recessive neurodegenerative disease character-
ized by multiple symptoms such as progressive spinocerebellar ataxia,
sensory nerve affection, diabetesmellitus and life-limiting hypertrophic
cardiomyopathy. FRDA is caused by a GAA-trinucleotide expansion in
the frataxin gene located on chromosome locus 9q13 which results in a
markedly reduced expression of frataxin, a smallmitochondrial protein.
Decreased frataxin levels cause iron accumulation in mitochondria,
oxidative stress and cell damage. Searching for compounds which could
possibly influence frataxin expression we found that the chlorophyllins
can significantly increase frataxin expression by still an unknown mech-
anism. Chlorophyllin (CHL) is awater-solublemixture of salts of the green
plant pigment chlorophyll. CHL currently has awide range of uses, dietary
and medicinal, including being a food colouring agent, a health food
additive, an accelerant of wound healing and controlling urinary and
faecal odours in geriatric patients. In a wide array of in vitro and in vivo
assays, CHL has also been shown to exhibit antimutagenic, antigenotoxic
and anticarcinogenic activities against numerous carcinogens.
We show for the first time that additional to its protective properties
chlorophyllin can increase frataxin expression in vitro and in vivo.
Our results provide a scientific basis for a clinical pilot trial examining
the effectiveness of this agent for the treatment of FRDA patients.

doi:10.1016/j.jns.2013.07.524
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Cross-cultural adaptation for use in Brazilian patients and analysis
of the psychometric properties of the brief ataxia rating scale

K.B.B. Trindade, L.O. Okama, J.B.S. Algemiro, F.O. Toledo, C.M. Lourenço,
W.M. Junior, C.F.R. Sobreira. Department of Neurosciences, Faculty of
Medicine of Ribeirao Preto, University of Sao Paulo, Ribeirao Preto, Brazil

Background: Assessment of the intensity of ataxia is essential in the
clinical setting and research. Ataxia rating scales are commonly used
for this purpose. The Brief Ataxia Rating Scale (BARS) has the
advantage of being a short instrument.
Objective: Perform the cross-cultural adaptation of BARS for the
Portuguese language spoken in Brazil (BARS-B) and test its psycho-
metric properties.

Patients and methods: We performed translation, cross-cultural
adaptation and analysis of the psychometric properties of BARS-B in
a sample of 68 adults with ataxia and 38 healthy controls. Analyses
of psychometric properties included: structural analysis, reliability
analysis (internal consistency and reproducibility) and analysis of
the validity of the instrument.
Results: Cross-cultural adaptation resulted in an instrument similar to
the original. Structural analysis identified that BARS-B is organized in
two factors: gait, limbs and speech scores (one factor) and oculomotor
score (a second factor). Reliability analysis showed satisfactory internal
consistency (Cronbach's alpha = 0.84); satisfactory intra-rater and
inter-rater reproducibility (intraclass correlation coefficients = 0.96
for both). Content and face validities: the BARS-B's items contemplated
what was intended to be measured. Criterion validity (Pearson's
correlation of BARS-B with the scores of International Cooperative
Ataxia Rating Scale—ICARS and Scale for the Assessment and Rating of
Ataxia—SARA), showed positive and satisfactory correlations (r = 0.87
and 0.90, respectively). Construct validity (Pearson's correlation
between BARS-B and functional capacity estimated by Barthel index)
was satisfactory (r =−0.74). Known-group validity was confirmed by
Student's t test in 68 patients and 38 controls (p b 0.001).
Conclusion: BARS-B is a reliable and valid instrument for the assess-
ment of ataxia.

doi:10.1016/j.jns.2013.07.525
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Clinical profiles of motor system of patient with Parkinson's
Disease (PD) at tertiary hospital of north India

A. Kumar. Neurology, Indira Gandhi Institute of Medical Sciences,
Patna, India

Background: PD is a degenerative disease that occurs as a result of the
loss of dopamine-producing brain cells. The four primary symptoms of
PD are tremor, rigidity, bradykinesia and postural instability. PD usually
affects people over the age of 50–60, although there are young-onset
cases. Early symptoms of PD are subtle and occur gradually. Parkinson's
disease affects movement, producing motor symptoms.
Objective: To know the clinical characteristics of PD patients visiting
this tertiary care hospital at north India.
Methods and observations: This was an observational, cross
sectional study of patients with Parkinson's disease attending this
institute (Indira Gandhi Institute of Medical Sciences, Patna, Bihar,
India) either as outpatient or indoor admission.
Results: Total 1141 patients with Parkinson's disease were analyzed.
649 were male and 492 were female. Age at onset—mean of
54.7 years (range= 24–82 years). Disease duration—mean of 3.8 years
(range= 6months–10 years). Place of birth—1059 village and 82 town.
Residence (maximum)—801 village and 340 town. Family history—2
cases. Unilateral onset—1141, hands—1138, legs—3, right side—789,
and left side—352. First symptom—tremor = 831, bradykinesia =
159, rigidity = 149, and hemiparetic = 2989 patients have bilateral
involvement with persistent asymmetry and 152 have still unilateral
disease. Mean time of bilateral involvement is 1.6 years (range—
11 months–6 years). 1013 were on levodopa, 919 have marked
improvement, and 597 have levodopa induced dyskinesia.
Conclusion: This is the first study of this kind performed in this region.
Parkinson's disease affects both sexes, mainly males. Its main presen-
tation is unilateral tremor of hand, then bradykinesia followed by
rigidity. Right hand ismore affected than left. It can rarely start from leg.

doi:10.1016/j.jns.2013.07.526
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Postencephalitic parkinsonism — case report

C. Falup-Pecurariua,b, M. Moarcasa, M. Bustana, R. Chiperia, R. Alexandrub.
aDepartment of Neurology, County Emergency University Hospital, Romania;
bFaculty of Medicine, Transilvania University, Brasov, Romania

Background: Infection is a rare cause of parkinsonism. Postencephalitic
parkinsonism is encountered very rare nowadays andmay appear as an
early or late complication of encephalitis.
Objectives: The aim is to present a case report of a 45 year old
woman with postencephalitic parkinsonism.
Method: The patientwas diagnosed at the age of 26 yearswithmidbrain
encephalitis, that had an acute onset with gait disturbance, loss of
balance, somnolence, vomiting, oculogyric crises and inflammatory CSF.
After 4 weeks there was an onset of bilateral rest hand tremor and
bradykinesia. Neurological exam showed bilateral parkinsonism. The lab
exams that were performed and CT-scan were repeatedly normal. There
was an initiated antiparkinsonian treatment with Trihexyphenidylum,
followed by Amantadine with mild improvement of tremor.
The evolution over several years was marked by cognitive decline, the
appearance of dysartria. During evolution there were trials with
Ropirinolum, Pramipexolum, and Rasagiline with no improvement.
Levodopa gave only amild improvement of bradykinesia. After 19 years
of evolution the bradykinesia is quite stable without significant
worsening. The patient is independent in most of the daily activities.
Conclusion: Postencephalitic parkinsonism in this case report had
low or no response to antiparkinsonian treatment. Long-term follow-
up shows no significant motor worsening.

doi:10.1016/j.jns.2013.07.527
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Helicobacter pylori and small intestinal bacterial overgrowth in
Parkinson's disease: Prevalence and clinical significance

A.H. Tana, S. Mahadevaa, A.M. Thalhaa, C.K. Kiewa, C.M. Yeata, S.W. Nga,
S.P. Anga, S.K. Chowa, K.M. Thana, N.S. Hanafia, N.M. Ibrahimb,
P.R. Gibsonc, S.H. Foxd, S.Y. Lima. aUniversity of Malaya, Kuala Lumpur,
Malaysia; bUniversity Kebangsaan Malaysia, Kuala Lumpur, Malaysia;
cMonash University, Victoria, VIC, Australia; dUniversity of Toronto,
Toronto, ON, Canada

Background: A high prevalence of Helicobacter pylori infection (HPI)
and small intestinal bacterial overgrowth (SIBO) has been reported
in Parkinson's disease (PD), but with unclear clinical significance.
Objective: To study the prevalence and impact of gut infections on
gastrointestinal (GI) symptoms and motor function in PD patients.
Patients and methods: 74 patients (with and without motor
fluctuations) underwent 13C urea and lactulose-hydrogen breath tests.
Upper and lower GI symptoms were evaluated using the Leeds
Dyspepsia Questionnaire and the Global Symptomatic Score. On-
medication motor function was assessed using the Unified Parkinson's
Disease Rating Scale (UPDRS), and timed tests of gait and upper limb
function (14-metre fast walk and Purdue pegboard).
Results: HPI and SIBO were detected in 32% and 21% of patients,
respectively. There were no between-group (breath test positive vs.
negative) differences in GI symptoms scores. HPI + patients had worse
UPDRS scores (total = 61.1 vs. 47.2, p = 0.004; part III = 34.4 vs. 27.4,
p = 0.019) and worse scores on the timed tests (38.1 vs. 27.9 steps,
p = 0.025; 6.2 vs. 8.2 pins, p = 0.013) compared with HP-patients. A
similar (non-significant) trend was seen with SIBO.

Conclusion: HPI was detected in one-third of the patients, but we
found a lower prevalence of SIBO than what was reported previously.
These infections were not associated with GI symptoms. The
association between HPI and worse motor function has important
clinical implications and should be confirmed with a larger sample
size, and by studying the effects of eradication therapy.

doi:10.1016/j.jns.2013.07.528

Abstract — WCN 2013
No: 2805
Topic: 2 — Movement Disorders
Spinal cord stimulation is effective to gait disturbances with
Parkinson's disease

T. Ichikawaa, H. Oshimab, Y. Nishidaa, Y. Fumimuraa. aNeurology, Saitama
Prefectural Rehabilitation Center, Ageo City, Japan; bNeurosurgery, School
of Medicine, Nihon University, Tokyo, Japan

Backgrounds: Spinal cord stimulation (SCS) is indicated for pain
from various origins. In patients with Parkinson's disease (PD), pain
is a common non-motor symptom, which is sometimes severe to be
treated with SCS. We studied the effect on gait in PD patients after
SCS for pain.
Patients and methods: Six patients with PD (average disease
period = 12.2 ± 5.5 years) underwent SCS between August 2012 and
March 2013. We use two electrodes with eight stimulation contacts in
one procedure. The electrodes were inserted by paramedian approach
into the epidural space. We put the electrodes parallel to spinal column
and the top of the electrodes was at the level of T6–T8 in five patients
and C4 in one patient. After stimulation trial for a week, we placed the
implanted pulse generator at the abdomen subcutaneously. Stimulation
settings are 60–90 bps in frequency and 100 to 200 μs in pulse width.
Motor functionwasmeasured byMovement Disorder Society—Unified
Parkinson's Disease Rating Scale (MDS-UPDRS) 1.9 (pain and other
sensation) and part III before SCS and also three to five weeks after SCS.
Results: MDS-UPDRS and part III are improved (before = 44.0 ± 4.4,
after SCS = 29.8 ± 3.0). The improvement is mainly due to Sections
3.7–3.13 which are evaluating gait and lower limb functions
(before = 23.8 ± 6.1, after SCS = 12.7 ± 3.5).
Conclusions: SCS can improve motor symptoms of Parkinson's
disease, especially gait and lower limb function.

doi:10.1016/j.jns.2013.07.529
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Apoptosis in peripheral blood lymphocytes of patients with
LRRK2-associated Parkinson's disease

T. Usenkoa,b, A. Yakimovskiib, A. Emelyanova,b, S. Pchelinaa,b. aPetersburg
Nuclear Physics Institute, RAS, Russia; bPavlov's State Medical University of
Saint Petersburg, Saint Petersburg, Russia

LRRK2 mutations are the most frequent cause of familial Parkinson's
disease (PD). Although the precise physiological and pathological
role of LRRK2 is unclear, direct link between mutant LRRK2 and
apoptosis has been suggested.
The aim of our work was to estimate apoptosis rate, FAS and BCL-2
mRNA levels and the caspase-8 and caspase-9 activation in peripheral
blood lymphocytes (PBLs) of patients with LRRK2-associated PD.
Apoptosis of PBLs was estimated using flow cytometric analysis stained
by annexin V-FITC-PI; FAS and BCL-2 mRNA levels were estimated by
RT-PCR with TagMan probes (internal control — the level of G protein

Abstracts / Journal of the Neurological Sciences 333 (2013) e65–e108e72

http://dx.doi.org/10.1016/j.jns.2013.07.527
http://dx.doi.org/10.1016/j.jns.2013.07.528
http://dx.doi.org/10.1016/j.jns.2013.07.529


(GNB2L1) mRNA); the caspase-8 and caspase-9 activations were
examined by western blot (internal standard — β-actin) after 1 h,
24 h, and 48 h of incubation (37 °C, 5%CO2) in PBLs of four patients with
LRRK2-associated PD (mean age = 65± 10) and nine controls (mean
age = 61± 7).
Apoptosis rate was higher in patients with LRRK2-associated PD
(n = 4) compared to controls (n = 9) at 24 h and 48 h (p b 0.02,
p b 0.03, respectively).
FAS mRNA level was higher in patients with LRRK2-associated PD
(n = 4) compared to controls (n = 9) at 1 h and 24 h (p b 0.03,
p b 0.05, respectively). Difference in BCL-2 mRNA level between both
groups was not statistically significant.
The caspase-8 activation was observed in all investigated groups and
the caspase-9 activation was detected in all patients with LRRK2-
associated PD (n = 2) and in one from all controls (n = 4) after 24 h
of incubation.
Our results suggest that LRRK2 mutations may lead to the activation
of apoptosis pathway with predominant activation caspase-9 and
increased FAS expression in patients with LRRK2-associated PD.

doi:10.1016/j.jns.2013.07.530
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Functional evaluation of central cholinergic circuits in patients
with REM sleep behavior disorder and Parkinson's disease: A
TMS study

A.B. Kunza,b, S.M. Golaszewskia,b,c, J. Bergmannc, F. Brigod, M. Christovae,
M. Seidla,b, F. Tezzond, E. Trinkaa, R. Nardonea,d. aDepartment of Neurology,
Paracelsus Medical University, Christian-Doppler-Klinik, Salzburg, Austria;
bKarl Landsteiner Institute of Neurorehabilitation and Space Neurology,
Vienna, Austria; cNeuroscience Institute, Salzburg, Austria; dDepartment of
Neurology, Franz Tappeiner Hospital, Merano, Italy; eInstitute of Physiology,
Medical University Graz, Graz, Austria

Background: Central cholinergic dysfunction has been reported in
patients with Parkinson's disease (PD) and hallucinations by evaluating
short latency afferent inhibition (SAI), a transcranial magnetic stimu-
lation protocol which gives the possibility to test an inhibitory
cholinergic circuit in the human brain. REM sleep behavior disorder
(RBD) was also found to be associated with cognitive impairment in PD
patients.
Objective: The objective of the study was to assess the cholinergic
function, as measured by SAI, in PD patients with RBD (PD-RBD) and
PD patients without RBD (PD-nRBD).
Materials and methods: We applied the SAI technique in 10 PD-RBD
patients, in 13 PD-nRBD patients and in 15 age-matched normal
controls. All PD patients and control subjects also underwent a
comprehensive battery of neuropsychological tests.
Results: Mean SAI was significantly reduced in PD-RBD patients
when compared with PD-nRBD patients and controls. Neuropsycho-
logical examination showed mild cognitive impairment in 9 out of
the 10 PD-RBD patients, and in 5 out of the 13 PD-nRBD. SAI values
correlated positively with neuropsychological tests measuring epi-
sodic verbal memory, executive functions, visuoconstructional and
visuoperceptual abilities.
Conclusion: Similar to that previously reported in the idiopathic
form of RBD, SAI abnormalities suggest a cholinergic dysfunction in
PD patients who develop cognitive impairment, and present findings
indicate that RBD is an important determinant of MCI in PD.

doi:10.1016/j.jns.2013.07.531

Abstract — WCN 2013
No: 2759
Topic: 2 — Movement Disorders
Mesocortical dopaminergic dysfunction in Parkinson's
disease-depression: Evidence from a 123I-FP-CIT SPECT investigation

D. Frosinia, E. Untia, C. Del Gambaa, E. Fiasconarob, U. Bonuccellia,
D. Volterranib, R. Ceravoloa. aDepartment of Clinical and Experimental
Medicine, University of Pisa, Pisa, Italy; bDepartment of Nuclear Medicine,
University of Pisa, Pisa, Italy

Depressive symptoms frequently occur in patients with Parkinson's
disease (PD) but their pathogenesis is not fully understood although
neurochemical deficits and structural changes have been suggested.
Both striatal and extra-striatal dopaminergic deficits could play a
major role although results on striatal dopamine transporter (DAT)
density are conflicting.
To assess without an a priori hypothesis the extrastriatal DAT
availability by using SPM on 123I-FP-CIT SPECT images in a population
of PD patients and depression (PD-d), and a population of PD patients
without depression (PD-nd).
20 PD-d (mean age = 63.7 years ± 11.0; UPDRS III at SPECT scan =
17.6 ± 7.4); 35 PD-nd (mean age = 67.6 years ± 9.0; UPDRS III at
SPECT scan= 19.6 ± 9.07) performed a 123I-FP-CIT SPECT. Depression
was diagnosed according to DSM-IV criteria and assessed by Beck
Depression Inventory (BDI) (PD-d: 15 ± 2.9; PD-nd: 2 ± 3.4). SPM2
and VOI analyseswere then used for group comparisons and correlations.
A cluster, with statistically significant (p b 0.05) lower binding FP-CIT
in PD-d with respect to PD-nd patients was found in right cingulate
cortex, persistent after correction for age, disease severity and
duration. When VOIs were correlated with BDI scores in the whole
group, an inverse correlation in the right cingulate was observed
(r =−0.367, p b 0.01).
Our data indicate no differences in striatal dopaminergic denervation
in PD with and without depression. As regards to extra-striatal areas
a significant association between depression and cingulate dopami-
nergic denervation was observed, confirming the dopaminergic
hypothesis of PD-depression.

doi:10.1016/j.jns.2013.07.532
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Incomplete suppression of head stabilization in idiopathic
spasmodic torticollis and Parkinson's disease

D. Anastasopoulosa, C. Maurerb, T. Mergnerb. aUniversity of Athens, Athínai,
Greece; bNeurology, University of Freiburg, Freiburg im Breisgau, Germany

Objective: Sensorimotor integration may be impaired in idiopathic
spasmodic torticollis (ST) and other focal dystonias. Also, voluntary
interaction with postural reflexes has been shown to be disrupted in ST
patients. The way these deficiencies may contribute to the impaired
head position control remains however unidentified.
Patients and methods: Thirteen ST patients and 23 healthy controls
were subjected to unpredictable, transient, low amplitude, low velocity
head-on-trunk, trunk-under-head and whole-body rotations in the
horizontal plane. With the instruction not to resist the imposed
displacements, resistance to horizontal neck deflections was evaluated.
Results: Patients exhibited a torque offset (bias) in the direction of
torticollis before stimulus application. While controls reduced the
initial resistance to head-to-trunk rotations within a few hundreds of
milliseconds, torque exerted by ST patients increased throughout
displacements. The increase of resistance relative to baseline in patients
was, however, symmetrical, i.e. independent of the torticollis direction.
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Spontaneous torque variations were significantly larger in patients.
Strong correlations existed among these abnormal findings.
Conclusions: The deficient ST patients' ability to manipulate normal
postural reactions is attributed to impairments of a long-latency slow
feedback mechanism. Modeling of this suppressive mechanism sug-
gested further that patients may also have difficulties in switching
between feedforward and sensory-driven motor control. Similar
findings have been obtained from studying parkinsonian patients with
axial rigidity. Differences in impairment patterns between the two
groups help to understand altered sensorimotor control in basal ganglia
disease leading to rigidity and abnormal postures.

doi:10.1016/j.jns.2013.07.533
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Non-motor symptoms in patients with early stages of
Parkinson's disease

E. Gubanova, N. Fedorova. Russian Medical Academy for Post-Graduate
Education, Moscow, Russia

Parkinson's disease (PD) — one of the most frequent neurodegener-
ative diseases.
Objectives: To determine the influence of non-motor symptoms on
quality of life and daily activities on PD patients in early stages.
Material and methods: 80 patients with PD on the early stages were
included (male:female = 30:50). 20% of our patients had 1–1.5 stage
of modified H&Y scale, 35% — 2nd and 45% — 2.5 stage. The mixed
form of PD predominated over others (75%). We used Hoehn and
Yahr scale modified by Lindvall to assess PD severity (Hoehn M., Yahr
M., 1967, O. Lindvall, 1989); assess affective disorders – Hamilton
Rating Scale – (M. Hamilton, 1959, 1999); non-motor symptoms —

scale non-motor symptoms PD NMS (Chaudhuri K. R. et al., 2004).
Results:Non-motor disturbances were observed in 80%. Hyposmia was
observed in 30%; constipation — in 58.6% of patients; violation of
urination — in 73% of patients; 33% of patients reported increased
sweating; hypersalivation was observed in 27% of patients. Sleep
disorders were observed in 75% of patients: insomnia disorders in 44%
of patients, excessive daytime sleepiness — 34%, pathological behavior
in REM-sleep phase— in 45.7% of patients. Muscle and joint pain in 33%
of patients in the early stages. Affective disorders were diagnosed in
80%. There was a positive correlation (р=0.047) of the quality of life
with non-motor symptoms, affective and sleep disorders.
Conclusions: Non-motor symptoms in the early stages of the disease
significantly deteriorate the quality of life and daily activities of
patients with PD.

doi:10.1016/j.jns.2013.07.534
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Sensitivity, specificity, positive and negative predictive values and
accuracy of datscan™ for prediction of clinical diagnosis of early
parkinsonian syndromes

N. Bajaja, I.D. Grachevb, J. Seibylc, K. Marekc, A. Kupschd, M. Plotkine,
R.A. Hauserf. aNottingham University Hospitals NHS Trust, Nottingham,
UK; bGE Healthcare, Princeton, NJ; cThe Institute for Neurodegenerative
Disorders, New Haven, CT, USA; dOtto-von-Guericke-University, Magdeburg,
Germany; eLeiter des Vivantes Instituts für Nuklearmedizin Mitte/Nord,
Berlin, Germany; fUSF Byrd Parkinson's Disease and Movement Disorders
Center, Tampa, FL, USA

Objective: To assess the diagnostic efficacy data from clinical trial
Kupsch et al, 2012 (data not previously published) conducted using
DaTSCAN™ ([123I]Ioflupane Injection).
Patients and methods: Study imaging group (n = 92) was used to
assess the diagnostic accuracy of DaTSCAN™ in subjects with early,
clinically uncertain Parkinsonian syndromes (PS) after 1 year follow-
up. The reference standard was final clinical diagnosis 1 year after
imaging (with DaTSCAN™ results available), and it was compared to
baseline clinical diagnosis (without DaTSCAN™) and to baseline
imaging diagnosis. Visual assessment of DaTSCAN™ images was
performed by local nuclear medicine physicians, which is consistent
with current clinical practice. Acquisition of SPECT datawith DaTSCAN™
and their reconstruction were performed using a standardized imaging
protocol.
Results: The sensitivity of clinical diagnoses at baseline using
clinical data was 92% when compared to final clinical diagnosis at
1 year, but the specificity was only 52.4%. For the comparison of
baseline DaTSCAN™ images to the clinical diagnosis at 1 year, the
sensitivity was 93.9%; specificity was 95.4% (p= 0.0005 as compared
to baseline clinical diagnosis). The PPV, NPV and diagnostic
accuracy for baseline clinical diagnosis or baseline imaging diagno-
sis vs. final clinical diagnosis at 1 year (reference standard) were
respectively: 69.7% vs. 95.8% (p b 0.0001), 84.6% vs. 93.2%, and
73.9% vs. 94.6%.
Conclusion: High sensitivity and specificity, PPV, NPV and diagnostic
accuracy of DaTSCAN™ in diagnosis of early clinically uncertain PS
were demonstrated. Performance of DaTSCAN™ compares favorably
in this study to the performance of clinical diagnosis relative to final
clinical diagnosis.

doi:10.1016/j.jns.2013.07.535
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Pure ataxia associated with N-methyl-d-aspartate
receptor antibodies

D. Aguiar de Sousa, P. Pita Lobo, A. Castro Caldas, M. Coelho,
L. Albuquerque. Department of Neurology, Hospital de Santa Maria,
University of Lisbon, Lisbon, Portugal

Introduction: Several movement disorders previously considered
idiopathic or degenerative are now recognized as immune-mediated.
The N-methyl-d-aspartate receptor antibody (NMDA) encephalitis
has been associated with movement disorders, frequently hyperki-
netic. It is estimated that pure monosymptomatic syndromes occur
in about 5% of patients. Ataxia is a rare manifestation of this type of
encephalitis.
Case study: Male, 73 years old, Caucasian, resident in Mozambique.
He presented with clinical picture of fever, anorexia and cough
lasting two weeks and treated with gentamicin, azithromycin and
metronidazole for seven days with remission of complaints. Ten days
after he started a rapidly progressive gait imbalance, being admitted
3 weeks later. Neurological examination showed slight horizontal
nystagmus, bilateral appendicular ataxia and ataxic gait with loss
of postural reflexes. Psychiatric disorder or hyperkinesias were not
observed and patient and caregivers denied any other changes in
previous weeks. Examination of cerebrospinal fluid and cranial MRI
were unremarkable. The titer of anti-NMDAr antibodies in serum
was high (1/1000), while infectious serologies, other autoimmunity
studies and search for occult neoplasm, including positron emission
tomography scan, were negative. Remarkable clinical improvement
followed treatment with high-dose corticosteroids, with complete
remission of ataxia within 3 months and reduction of anti-NMDAr
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titer to 1/320. The patient remains asymptomatic six months
afterwards.
Conclusion: We describe for the first time the association
between pure ataxia and anti-NMDAr antibodies preceded by an
infectious prodrome. Remission of the severe and rapidly
progressive ataxia after corticosteroid therapy supports a poten-
tial pathogenic role of these antibodies in a presumably post-
infectious setting.

doi:10.1016/j.jns.2013.07.536
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Voiding function is correlated with motor severity in patients
with Parkinson's disease?

H. Tatenoa,b, T. Uchiyamaa,b,c, C. Shibata-Yamaguchib, Z. Liuc,d,
T. Yamamotoc, T. Itoc, M. Yanagisawae, Y. Higuchif, M. Fuseb,e, T. Kamaig,
T. Yamanishib, R. Sakakibarah, K. Hirataa, S. Kuwabarac. aDepartment
of Neurology, Dokkyo Medical University, Tochigi, Japan; bNeurourology
and Continence Center, Dokkyo Medical University, Tochigi, Japan;
cDepartment of Neurology, Chiba University Graduate School of Medicine,
Chiba, Japan; dDepartment of Neurology, Jilin Central Hospital, Kitsurin,
China; eDepartment of Urology, Chiba University Graduate School of
Medicine, Chiba, Japan; fDepartment of Neurosurgery, Chiba University
Graduate School of Medicine, Chiba, Japan; gDepartment of Urology,
Dokkyo Medical University, Tochigi, Japan; hNeurology Division,
Department of Internal Medicine, Sakura Medical Center, Toho University,
Chiba, Japan

Background: Patients with Parkinson's disease (PD) have not only
motor impairment but also lower urinary tract dysfunction. Among
lower urinary tract symptoms, storage symptoms/disorders are the
most common and well known. However, the detail of voiding
symptom/disorder is less clear.
Objective: We present a detailed data from an urodynamic-pressure-
flow measurement which can evaluate both bladder contractility and
outlet obstruction during voiding in PD patients, with particular
attention to the interrelation between the questionnaire items, the
urodynamic parameters, and the clinical characteristics.
Patients and methods: 114 consecutive patients with PD were
recruited. The studied patients consisted in 48 de novo patients, 30
patients without motor fluctuations, and 36 patients with motor
fluctuations.
Results: Lower urinary tract symptoms were found in 86.0% patients
and abnormal UDS findings in 91.2%. During storage, detrusor
overactivity (65.8%) and increased bladder sensation (13.2%) were
shown. During voiding, 55.3% showed detrusor underactivity (DU),
18.4% showed bladder outlet obstruction (BOO), resulting in
decrease in maximum flow rate (38.6%) and presence of 50–100 ml
post-void residual (PVR) (13.2%). In multivariate analyses, urinary
urgency, urge incontinence and hesitancy correlated with disease
severity. DU, decreased maximum flow rate and PVR correlated
with disease severity, while detrusor overactivity and BOO with
gender. Night-time frequency, urinary urgency or urge inconti-
nence impaired quality of life (QOL) in cooperation with disease
severity, while prolongation or feeling of incomplete affected QOL
by itself.
Conclusion: In PD patients, detrusor underactivity and related
voiding parameters were correlated with motor severity and some
voiding symptoms affected QOL by itself.

doi:10.1016/j.jns.2013.07.537
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Subthalamic deep brain stimulation can improve gastric
emptying in Parkinson's disease

T. Uchiyamaa,b,c, E. Araid, M. Araid, Y. Higuchie, T. Yamamotob,
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R. Sakakibarai, K. Hiratac, S. Kuwabarab. aNeurourology and Continence
Center, Dokkyo Medical University, Tochigi, Japan; bDepartment of
Neurology, Chiba University Graduate School of Medicine, Chiba, Japan;
cDepartment of Neurology, Dokkyo Medical University, Tochigi, Japan;
dDepartment ofMedicine and Clinical Oncology, Chiba University Graduate
School of Medicine, Chiba, Japan; eDepartment of Neurosurgery, Chiba
University Graduate School of Medicine, Chiba, Japan; fDepartment of
Psychiatry, Chiba University Graduate School of Medicine, Chiba, Japan;
gDepartment of Urology, Chiba University Graduate School of Medicine,
Chiba, Japan; hDepartment of Urology, Dokkyo Medical University, Tochigi,
Japan; iNeurology Division, Department of Internal Medicine, Sakura
Medical Center, Toho University, Chiba, Japan

Background: It remains unclear as to whether subthalamic deep brain
stimulation (STN-DBS) would be effective in improving gastrointestinal
dysfunction in patients with Parkinson's disease (PD).
Objective: To investigate the effects of STN-DBS on gastric emptying in
PD patients.
Patients and methods: Sixteen patients with PD who underwent
bilateral STN-DBSwere enrolled. Gastric emptyingwas expressed as the
peak time of 13CO2 excretion (Tmax) in the 13C-acetate breath test and
was assessed in patients with and without administration of 100–
150 mg levodopa/decarboxylase inhibitor (DCI) before surgery, and
with and without STN-DBS at 3 months post-surgery. To evaluate
potential factors related to the effect of STN-DBS on gastric emptying,
we also examined the association between gastric emptying, clinical
characteristics, equivalent dose of levodopa and serum ghrelin levels.
Results: Tmax values for gastric emptying in patients without and with
levodopa/DCI treatment were 45.6 ± 22.7 min and 42.5 ± 13.6 min,
respectively (not significant). Tmax values without and with STN-DBS
after surgery were 44.0 ± 17.5 min and 30.0 ± 12.5 min (P b 0.001),
respectively, which showed that STN-DBSwas effective. The difference in
Tmax valueswithout levodopa/DCI before surgery andwithout levodopa/
DCI and STN-DBS after surgery was not significant, although motor
dysfunction improved and the levodopa equivalent dose decreased after
surgery. There was little association between changes in ghrelin levels
and changes in Tmax values in the STN-DBS trial after surgery.
Conclusion: These results showed that levodopa/DCI did not influence
gastric emptying and that STM-DBS improves the gastrointestinal
dysfunction in PD patients.

doi:10.1016/j.jns.2013.07.538
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Parkinson's disease
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C.-A. Haenscha. aDepartment of Neurology and Clinical Neurophysiology,
Autonomic Laboratory, University of Witten/Herdecke, Faculty of Health,
HELIOS-Klinikum Wuppertal, Wuppertal, Germany; bAutonomic and
Neurovascular Medicine Unit, Division of Brain Sciences, Faculty of
Medicine, Imperial College London at St Mary's Hospital, UK; cAutonomic
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Objective: The aim of this study was to determine the relationship
between 24 h ambulatory BP measurements (ABPM), e.g., absence or
presence of nocturnal dipping, and psychosis in PD.
Methods: 21 patients with PD (15 male, 6 female, disease duration 9 ±
7.4 years) underwent 24 h ABPMusing an autonomic protocol and self-
report diary. A decrease in nocturnal (time asleep, as indicated in diary)
mean arterial blood pressure (MAP) of less than 10% was defined as
non-dipping. Patients were interviewed (including the Brief Psychiatric
Rating Scale; BPRS) for the assessment of psychosis. Patients had a
mean levodopa equivalent dose (LED) of 422. All patients slept at least
4 h through the night.
Results: 11 patients were dippers and 10 were non-dippers. BPRS
scores were higher in non-dippers vs dippers and non-dippers on
average met the criteria for psychosis (mean non-dipper BPRS: 34.3 ±
7.3 vs mean dipper BPRS: 27.5 ± 5.3; cut off for “mildly ill” 31). There
was a correlation (r = .488) between BPRS scores and non-dipping
(percentage of day/awake and at night/asleep MAP difference)
indicating that those patients who had a blunted nocturnal fall in BP
were more prone to psychosis or psychotic symptoms. (Pearson's
Correlation = .423, p = .025).
Conclusion: These results suggest that PD patients who show a blunted
circadian BP rhythm are more likely to develop psychosis than those
whose BP decreases normally at night. Reasons for the pathological
loss of nocturnal BP fall and psychological symptoms warrant further
evaluation.

doi:10.1016/j.jns.2013.07.539
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Orthostatic tremor, progressive external ophthalmoplegia and
twinkle mutation

M. Milonea, B.T. Klassena, M.L. Landsverkb, R.H. Haasc, L.-J. Wongb.
aNeurology, Mayo Clinic, Rochester, MN, USA; bMolecular and Human
Genetics, Baylor College of Medicine, Houston, TX, USA; cNeurosciences
and Pediatrics, University of California San Diego, San Diego, CA, USA

Background: Orthostatic tremor (OT) is characterized by 13–18 Hz
tremor occurring in standing position and has unknown pathophys-
iologic mechanism. OT is thought to be sporadic, but siblings with
OT from 3 unrelated families have been reported. Mutations in
TWINKLE can result in autosomal dominant progressive external
ophthalmoplegia (PEO) and have been associated with Parkinsonism
in rare cases.
Objective: To identify the molecular defect of a patient with OT and
PEO.
Patient and methods: A 69-year-old man manifested ptosis and OT
at age 37 years, followed by PEO and limb fatigue. His father had
ptosis; a sister and a son have ptosis and PEO. EMG/nerve conduction
and multichannel surface EMG recordings, muscle biopsy, brain MRI
and MR spectroscopy (MRS), sequencing of all coding exons and
flanking introns of TWINKLE, POLG and ANT1 were performed.
Results: Patient had electrophysiological evidence for a mild
myopathy and sensorimotor peripheral neuropathy. Polygraphic
recordings showed orthostatic synchronic 17.5 Hz tremor in the leg
muscles spreading to lumbar paraspinal and arm muscles. There was
no rest tremor and no evidence for parkinsonism. Brain MRI/MRS
showed mild generalized atrophy. Scattered ragged-red fibers were
present on muscle biopsy. Gene analysis revealed a novel heterozy-
gous missense mutation at an evolutionarily conserved residue of
TWINKLE. The affected sister and son carry the same variant.
Conclusions: Although one cannot exclude the incidental association
of OT and TWINKLE mutation, the simultaneous onset of OT and

ptosis at a younger age than usually observed raises the possibility of
mitochondrial dysfunction in the pathogenesis of OT.

doi:10.1016/j.jns.2013.07.540
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A. Gonçalvesa,b,c, A. Mendesa,d,e, N. Vila-Chãa,c,d, I. Moreiraa, I. Moreiraa,d,
A. Bastos Limaa, S. Cavacoa,b. aUnidade Multidisciplinar de Investigação
Biomédica, Universidade do Porto, Portugal; bUnidade de Neuropsicologia,
Centro Hospitalar Porto-Hospital Santo António, Portugal; cFaculdade de
Medicina da Universidade do Porto, Centro Hospitalar Porto — Hospital
Santo António, Portugal; dServiço de Neurologia, Centro Hospitalar Porto—
Hospital Santo António, Portugal; eInstituto de Ciências Biomédicas Abel
Salazar, Universidade do Porto, Porto, Portugal

Background: The association between motor and nonmotor symp-
toms in Parkinson's disease (PD) is still poorly understood.
Objective: To explore the association between axial symptoms and
cognitive functioning in PD.
Patients and methods: Eighty-three consecutive patients with idio-
pathic PD stage 1–3 Hoehn & Yahr (57% men; mean age = 66.6,
sd = 9.9; mean education= 6.7 y, sd = 4; mean disease duration=
6.9 y, sd = 4.4; mean levodopa equivalent dose= 722 mg, sd = 460)
performed the Dementia Rating Scale-2 (DRS-2). This cognitive score
was adjusted for age and education. Hoehn & Yahr and Unified
Parkinson's Disease Rating Scale-III (UPDRS-III; mean= 30.8, sd = 9.7)
were applied after 12 h without antiparkinsonian medication. Two
indexes were derived from UPDRS-III: axial symptoms (items 18, 27–
30) and other motor symptoms (remaining items). Pearson's correlation
and multiple linear regression were used for data analyses.
Results: DRS-2 was significantly correlated with levodopa equivalent
dose (r = − .242, p = .028), UPDRS-III total (r =− .437, p b .001),
axial symptoms (r = − .573; p b .001), and other motor symptoms
(r =− .345; p = .001). No significant association was found with
disease duration (r =− .133; p = .230). Multiple linear regression
analysis was conducted with DRS-2 as the dependent variable and
the following as independent variables: levodopa equivalent dose,
axial symptoms, and other motor symptoms. Only axial symptoms
remained statistically associated with DRS-2 (adjusted ß =−0.415;
p b 0.001), while adjusting for other covariates.
Conclusion: This study confirms previous reports that cognitive
functioning is related with motor symptom severity, but not with
disease duration. Axial symptoms are independently associated with
poorer cognition in mild to moderate PD, when other motor
symptoms and levodopa equivalent dose are taken into account.

doi:10.1016/j.jns.2013.07.541
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Neurological disorders of HTLV-1 carriers patients taken care of
on the clinic of neurology of the FBDC HTLV center

M.S. Varjãoa, D.D.B. Alvesb, A. Andrade Filhoc, B.G. Castro Filhob.
aFoundation of Neurology and Neurosurgery, University Federal of
Bahia, Salvador, Brazil; bSchool of Medicine Bahiana and Public Health,
University Federal of Bahia, Salvador, Brazil; cNeurocience and Mental
Health, University Federal of Bahia, Salvador, Brazil

In this study they described the neurological disorders of 116 carrying
patients of the Human T Cell Lymphotropic Virus type 1 (HTLV-1) taken
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care of in the Clinic of Neurology of the FBDC HTLV Center, from the
following question: which were the disorders and neurological states
found in the patients of the Clinic of Neurology of the FBDC HTLV
Center between September of 2005 and August of 2006? To reach this
purpose was carried through, usingmedical record analysis (documen-
tary analysis) and the neurological examination. The more frequent
neurological disorders had been paresthesia, hyperactive patellar
reflex, lumbar pain, intestinal dysfunction, muscular weakness of lower
limbs and urinary disturbances. Considering these disorders, 50
patients with HAM/TSP, 39 oligosymptomatic and 27 asymptomatic
had been identified. The diagnosis of most of the patients was made
between 1 and 8 years after the beginning of the symptoms.With these
results, the expectation of the authors consists on the propagation of
attendance programs to the HTLV-1 carrying patients with neurological
disorders.

doi:10.1016/j.jns.2013.07.542
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M. Sierra-Beltrána, C.M. Hernández-Cárdenasb, J.L. Romero-Floresc,
C.D. Castillo-Hernándezd. aNeurology and Psychiatry, Medica Sur Hospital,
Mexico City, Mexico; bCritical Care Medicine, INCMNSZ, Medica Sur
Hospital, Mexico City, Mexico; cGastroenterology Department, Medica Sur
Hospital, Mexico City, Mexico; dNeurophysiology, Medica Sur Hospital,
Mexico City, Mexico

Background: It has been previously reported a case in which the main
initial presentation of multiple system atrophy syndrome is preceding
cognitive impairment and extrapyramidal signs.
Objective: To present a series of cases of 3 patients, with multiple
system atrophy syndrome who developed prior to cognitive impair-
ment and extrapyramidal signs recurrent syncope as initial clinical
feature.
Material and methods: Neurophysiological (autonomic function)
tests, magnetic resonance image and neuropsychological examina-
tions were required.
Results: Each patient's clinical history bore a common feature, a
history of recurrent syncope and fainting. This lasted ten to fifteen
years prior to mild cognitive impairment and in one case two
extrapyramidal signs rather than cognitive impairment. These late
cases proved to have both parasympatic and sympathetic function
alterations. It is extremely rare that these dysautonomia present as
an initial clinical feature multiple system atrophy.

doi:10.1016/j.jns.2013.07.543
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Cerebellar dysfunction is closely related to cognitive decline in
Uner Tan syndrome

U. Tan. Cukurova University, Adana, Turkey

Background: Uner Tan syndrome (UTS), first reported in 2005,
consists of habitual quadrupedalism, mental retardation and dys-
arthric or no speech, accompanied with cerebellar hypoplasia and
mild gyral simplification of the cerebral cortex.
Objective: To investigate the relation of the cerebellar dysfunctions
to cognitive functions in UTS cases.

Subjects and methods: The patients (n = 6) were recruited from a
family with 17 siblings, constituting a homogeneous group. Cognitive
ability was assessed using the Wechesler Adult Intelligence Scale-
Revised (WAIS-R) and the Minimental State Examination Test
(MMSE). To evaluate cerebellar ataxia symptoms, the ICARS
(International Cooperative Ataxia Rating Scale) including subscales
postural, kinetic, speech, and oculomotor disorders was used, being
examined in relation to IQ test acores.
Results: Age was not significantly associated with ICARS, WAIS-R,
and MMSE test scores. Higher ICAR scores indicated higher degrees
of cerebellar impairment including the postural, kinetic, speech, and
oculomotor disorders. The total ICARS ranged between 36 and 85,
being close to maximal ICARS of 100. The scores for the ICARS
subscales were also within the highest ranges. The Pearson
correlation coefficients indicated highly significant negative linear
correlations of the WAIS-R and MMSE test scores with ICARS
including its subscales, the postural, kinetic, speech, and oculomotor
disorders.
Conclusion: The results suggested that the impaired cognition in
UTS cases may be caused by the cerebellar ataxia symptoms, such as
postural, kinetic, speech, and oculomotor dysfunctions.

doi:10.1016/j.jns.2013.07.544
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tremor rating assessment scale (TETRAS)

B. Vollera,b, E. Linesa, G. McCrossina, A. Artilesa, S. Tinaza, C. Lungua,
M. Halletta, D. Haubenbergera,b. aHuman Motor Control Section, Medical
Neurology Branch, NINDS, NIH, Bethesda, MD, USA; bDepartment of
Neurology, Medical University of Vienna, Wien, Austria

Background: The performance scale of The Essential Tremor (ET)
Rating Assessment Scale (TETRAS) has excellent inter- and intrarater
reliability. Information on the ability to detect change is scarce.
Objective: We evaluated the sensitivity to change during a standard-
ized ethanol challenge by comparing TETRAS with standard postural
tremor accelerometry.
Patients and methods: A single oral ethanol dose calculated to reach
0.05 g/dl breath alcohol content (brAC) was given to 15 adult ET
patients on two separate days. Postural tremor accelerometry was
assessed on one day, TETRAS on the other. Measures including brAC
readings were taken at 8 time-points (2 time-points pre, 6 time-
points, every 20 min, up to 2 h post ethanol).
Results: Accelerometry data was log-transformed, and a cumulative
score logACC(r + l) was calculated. Correlation between logACC(r + l)
and TETRAS was significant. rmANOVA of TETRAS and logACC(r + l)
showed a significant effect of time-point before and after ethanol. There
was no difference between the two baseline measures with corrected
post-hoc tests, whereas there was a difference between baseline and
each following time-point. TETRAS and brAC were significantly
correlated. BrAC measurements of the two study days showed neither
a significant difference over time nor at the time-point of maximum
effect.
Conclusions: Sensitivity to change of the TETRAS performance
scale was shown after a pharmacologic intervention. Furthermore, the
excellent reproducibility of the alcohol challenge could be of impor-
tance for further studies. The ability of TETRAS in demonstrating
response after a treatment intervention establishes its potential as valid
instrument for both clinical and research settings.

doi:10.1016/j.jns.2013.07.545
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Diagnostic exome sequencing in neurological disorders

G.J. Braathena,b,c, Ø.L. Hollaa, Ø.L. Buska, C.F. Skjelbreda. aDepartment
of Laboratory Medicine, Section of Medical Genetics, Telemark Hospital,
Skien, Norway; bHead and Neck ResearchGroup, Research Centre, Akershus
University Hospital, Lørenskog, Norway; cCampus AHUS, Akershus
University Hospital, University of Oslo, Nordbyhagen, Norway

Background: Next generation sequencing (NGS) or high throughput
sequencing has for the last years been used routinely in genetic
diagnostics at Telemark Hospital. Targeted NGS with panels for
several genes contributes diagnostically to inherited neurological
disorders such as Charcot–Marie–Tooth disease, distal Hereditary
Motor Neuronopathy, Hereditary Spastic Paraplegia and Neurofibro-
matosis. In addition, NGS exome sequencing, i.e. sequencing of all
exons, may identify pathogenic, disease causing mutations.
Material and methods: Exome NGS sequencing was performed in a
patient with movement disorder to identify pathogenic mutations.
A probable clinical diagnosis and mode of inheritance is a necessary
tool for successful exome NGS. This case was sporadic. Hence, the
alternatives are de novo mutation or autosomal recessive inheritance.
Inheritance and phenotype aid the bioinformatic analysis to more
easily elaborate the genes that are most relevant regarding the
symptomatology.
The bioinformatic platform consists of CASAVA, bwa, GATK, BEDtools
and Annovar. Normal sequence variants from dbSNP129 are removed
before annotation. Variants described in Exome Sequencing Project,
1000 genomes and databases over variants detected in normal in-house
controls are used to clarify individual variant pathogenicity.
The remaining, unexplained sequence variants are elaboratedmanually
with Alamut, Human Genome Mutation Database and other prediction
tools. All assumed pathogenic mutations identified by exome NGS are
confirmed with Sanger sequencing.
Results: The identified mutation confirms the clinical neurological
diagnosis.
Conclusion: The case is presented to elucidate the utility and
versatility of exome NGS as a method also in more ordinary neuro-
logical disorders and not only restricted to syndromes or intellectual
disability.

doi:10.1016/j.jns.2013.07.546
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The role of liver transplant in the treatment of acquired
hepatocerebral degeneration and hepatic encephalopathy
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B. Moreirab, H.P. Mirandad, M. Magalhãesa. aNeurology, Centro Hospitalar
Porto — Hospital de Santo António, Portugal; bNeuroradiology, Centro
Hospitalar do Porto — Hospital de Santo António, Porto, Portugal;
cLaboratory of Neurobiology of Human Behavior, Centro Hospitalar do
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Background: Encephalopathy (HE) and acquired hepatocerebral
degeneration (AHD) have been described in patients with advanced
liver disease (ALD).
Objective: We aimed to describe two patients' evolution pre and
post-liver transplant (LT).
Patients and methods: We reviewed clinical, neuropsychological
and neuroimaging data (pre/post LT) from 2 ALD patients.

Results: 1. 67 year-old male, HCV cirrhosis, cognitive complaints since
the age of 61. At 63 yo he had cognitive impairment, parkinsonian and
dystonic syndrome and later oculomotor dysfunction. BrainMR showed
discrete symmetric T1 hyperintensity in globi pallidi and putamina and
bilateral T2 hyperintensity along the corticospinal tract. At 65 yo hewas
submitted to LT with progressive improvement. Seven months later he
had no extrapyramidal signs, cognition improved and MR became
normal.
2. 49 year-old female, alcoholic cirrhosis admittedwith severe acute HE
(altered consciousness – drowsy – without focal neurological signs).
BrainMR showedmultiple areas of T2 hyperintensity in fronto-parieto-
occipital cortex, with restriction in water diffusion, cortical expan-
sion and T1 hyperintensity in globi pallidi and red nuclei. Emergent
LT was performed. She became awake. Extrapyramidal features and
cognitive impairment took long to recover. One month later MR
showedmarked improvement of cortical T2hyperintensities, persisting
slight pallidal T1 hyperintensities. Four months later a complete
resolution of T1 and T2 grey matter hiperintensities occurred with
residual peritrigonal white matter T2 hyperintensity with cortical
atrophy.
Conclusion: AHD and HE are entities with distinct clinical and
imagiological features that might be reversed by LT.

doi:10.1016/j.jns.2013.07.547
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IRX4204 As a novel disease-modifying compound for treatment of
Parkinson's disease

G.M. Pasinetti. Neurology, Icahn School of Medicine at Mount Sinai,
New York, NY, USA

Background: IRX4204 is a second generation retinoid × receptor (RXR)
agonist currently being tested for prostate cancer treatment with an
excellent safety record. Nurr1-RXR heterodimer selective agonists have
been actively pursued as a potential pharmacological target for
Parkinson's disease (PD) due to their neuroprotective effects in models
of PD.
Objective: The objective of our study is to evaluate the effects of
IRX4204 as a potential novel therapeutic in PD neuropathology.
Materials and methods: Primary rat mesencephalic cultures were
used to study the role of IRX4204 on Nurr1-mediated neuroprotection.
The 6-hydroxydopamine (6OHDA) induced rat model of PD was
used to examine the potential neuroprotective role IRX4204 on PD
pathology. Nuclear magnetic resonance (NMR) and photo-induced
cross-linking of unmodified protein (PICUP) were used to evaluate
the role IRX4204 on prevention of α-synuclein binding and
oligomerization.
Results: We found that IRX4204 can selectively promote dimeriza-
tion of the nuclear factor Nurr1-RXR at nM concentration in vitro and
can promote expression of neurotrophic factors for the survival and
maintenance of nigral dopaminergic (DA) neurons in a dose-dependent
manner in vivo. This evidence is consistent with a significant attenua-
tion of PD-type motor impairments following 6-OHDA lesions in
response to IRX4204. Using a combination of NMR spectroscopy and
PICUP assays, we found that IRX4204 shifts and prevents oligomeriza-
tion of α-synuclein.
Conclusion: Our data suggest that IRX4204 may benefit PD by
providing neuroprotective support for DA neurons and by protecting
DA neurons from α-synuclein neurotoxicity.

doi:10.1016/j.jns.2013.07.548
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The missing tau mutation: +15 exon 10/intron 10 boundary of
MAPT stem loop structure in an Irish family with FTDP-17

R. Lonergana, A. McCarthya, S. O'Dowda, B. Magennisa, E. Fallona,
M. Spillantinib, M. Huttonc, T. Lyncha. aNeurology, Mater Misericordiae
Hospital, Dublin, Ireland; bMolecular Neurology, Addenbrooke's Hospital,
Cambridge, UK; cEli Lilly and Company, London, UK

Background: Up to 40% of families with autosomal dominant fronto-
temporal dementia with parkinsonism (AD FTDP-17) carry patho-
genic 5′ splice site mutations in the Microtubule-Associated Protein
Tau (MAPT) gene. Several stem-loop mutations of tau exon 10 were
identified, but the +15 mutation remained elusive.
Aim: We present a family with the ‘missing’ +15 mutation.
Case: A 44 year old man developed progressive disinhibition, apathy
and simultaneous amnestic syndrome. Neurological examination
normal (primitive reflexes/disinhibition). Pedigree: autosomal dom-
inant young-onset dementia.
Investigations: MRI brain — moderate bitemporal atrophy; PET CT —

low anterior temporal activity. CSF — raised protein: phosphorylated
tau/beta-amyloid normal. Fluorescent sequencing analysis for familial
tau variant: sequence variant c.915 + 15A N C, at exon 10/intron 10
boundary of MAPT gene. Identical variant in first cousin.
Discussion: In 1998, Hutton described 5′ splice site mutations in tau,
associated with FTDP-17, destabilising a stem-loop structure, causing
alternate splicing of exon 10. The predicted +15 A N C mutation at
intron 10 was ‘missing’ until now. In this unique family, the proband
had profound short-term amnesia and behavioral change, suggesting
atypical familial Alzheimer disease or atypical FTDP-17. Detection of
novel +15 mutation clarified diagnosis of FTDP-17 and informed
genetic counselling. Finding this mutation 14 years after prediction
highlights value of pursuing complete family history to guide appro-
priate molecular genetic testing.

doi:10.1016/j.jns.2013.07.549
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Orthostatic tremor responding to Rasagiline
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S. Demirkayac. aDepartment of Neurology, Kasimpasa Military Hospital,
Istanbul, Turkey; bDepartment of Neurology, Etimesgut Military Hospital,
Ankara, Turkey; cDepartment of Neurology, Gulhane Military Medical
Academy, Ankara, Turkey

Background: Orthostatic tremor is known as a lower extremity
tremor occurring when standing. When a person stands, typical high
frequency (13–18 Hz) tremor develops, and disappears with walking,
sitting or continuous volatile leg movement.
Objective: In this report we presented a patient with tremor on the
lower limbs diagnosed with Parkinson's disease.
Patients and methods: A 58-year-old female patient presented to our
outpatient clinic with complaints of trembling in the body when
standing, lasting for 1 year. The neurological examination revealed
bradykinesia of the lower and upper right limbs, rigidity and rest tremor
of the right hand and trembling of the lower limbs when standing.
Results: The brain MRI and the routine nerve conduction studies
were normal. The superficial electrode recordings of femoris, anterior
tibialis, biceps femoris muscles documented a tremor of 13 Hz. The
patient was diagnosed with Parkinson's disease accompanied by
orthostatic tremor and was started 2 mg of Rasagiline. Significant
improvement was noted.

Conclusion: We found this case worth reporting because of the rare
presentation of Parkinson's disease in the literature with orthostatic
symptoms as a first sign.

doi:10.1016/j.jns.2013.07.550
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Extrapontine myelinolysis presented with sudden-onset
generalised chorea

D. Petrlenicova, M. Kucharik, M. Saling. 2nd Dept. of Neurology, Faculty of
Medicine, Comenius University, University Hospital Bratislava, Bratislava,
Slovak Republic

Objective: Pontine myelinolysis has been well described in the
presence of rapid correction of hyponatraemia for decades. Both
pontine and more rare extrapontine myelinolysis is considered as an
iatrogenic syndrome following rapid correction of hyponatraemia
leading to rapid changes in osmolality. However, it occurs also in
various other medical conditions. Patients with chronic hypo-
natraemia are more prone to develop myelinolysis. It is also not so
rare complication of haemodialysis.
Patients andmethods:We present a case of 67-year oldmale with the
history of diabetic nephropathy and nephrosclerosis on peritoneal
dialysis with progressively worsening generalised chorea. Laboratory
results showed mild hyponatraemia and severe uraemia. CT of brain
was inconclusive. MRI of brain revealed symmetrical hypersignal
lesions in both basal ganglia (putaminal regions) probably of osmotic
demyelinisation origin. Patient was treated with hemodialysis and
hyponatraemia was gradually normalised.
Results: According to laboratory and MRI results, diagnosis of EPMwas
established. Generalised chorea was treated with clonazepam with no
effect. Switch to haloperidol was effective in treatment and chorea
gradually disappeared. After 6 month since onset patient stopped
taking Haloperidol and choreatic dyskineasias did not re-occur.
Conclusion: Generalised chorea with sudden onset is extremely rare
presentation of EPM. We suggest tight cooperation of neurologists
and nephrologists treating peritoneal dialysis patients to prevent
permanent brain damage.

doi:10.1016/j.jns.2013.07.551
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Improved intraoperative therapeutic window with directional
DBS compared to omnidirectional DBS using a novel lead design

C. Pollo, L. Stieglitz, M. Oertel, A. Kaelin-Lang, M. Schüpbach. University
Hospital Inselspital, Bern, Switzerland

Introduction: Deep brain stimulation (DBS) is currently carried in all
directions around the lead. Directional leads may improve focaliza-
tion of stimulation in the brain but their clinical effect has not yet
been investigated. We report five cases of an on-going intraoperative
study using directional DBS.
Methods: Three males with PD underwent STN DBS and two males
with ET underwent Vim DBS. At the target determined for the
permanent lead, directional stimulation was assessed using a novel
lead (directSTIM™, Aleva Neurotherapeutics). It features two rings of
three independent electrodes each. The therapeutic window (TW) is
defined as the electrical current at which side effects occur minus the
current at which a significant therapeutic effect is observed (low TW
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boundary = TWLB). TW was measured in each direction (TWdir)
and best TWdir was compared to omnidirectional stimulation
(TWomni).
Results: A range of anticipated side effects presented and receded as
we selected the direction of stimulation. 3/5 patients showed a ratio
TWdir/TWomni ≤0.30. 1/5 patient did not show a ratio b1. The ratio
could not be measured on 1/5 patient. The best directional TWLB was
0.66 mA in average (0.3–1.0 mA) whereas omnidirectional TWLB
was 1.14 mA (0.6–1.95 mA).
Conclusions: These observations suggest that directional TW is increased
compared to omnidirectional TW. The side effects appeared in accordance
with the spacial position of the directional electrodes. TWLB is sig-
nificantly lower in the best direction compared to omnidirectional
stimulation. Therefore, directional stimulation may increase effectiveness
of DBS. Further studies are needed to confirm these results.

doi:10.1016/j.jns.2013.07.552
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Clinical and biological contribution in Parkinson's disease

M. Ben Halima, S. Ben Amor, S. Naîja, A. Hassine, I. Chatti, M.S. Harzallah,
S. Ben Ammou. Department of Neurology, Hospital Sahloul of Sousse,
Sousse, Tunisia

Introduction: Parkinson's disease (PD) represents the main cause of
parkinsonian syndrome. The objective of this study was to identify
the characteristics of patients with PD in the center of Tunisia.
Methods: A study was performed in patients with PD followed
between 2006 and 2009 in Department of Neurology, Hospital
Sahloul of Sousse. Demographic and clinical data at presentation
were documented for all patients.
Results:We identified 300 patients with PD. Themean age at onset was
58.6 and the duration was 5.5 years. The frequency of young onset PD
was 11.6% and late onset was 9.4%. A positive family history of PD was
present in 14% of cases. The trembling form was 49.3%. Hypertension
and diabetes were associated with PD in 25% and 15%, respectively.
Median Hoehn–Yahr scale of PD patients at presentation was a median
2.0. A significant correlation was observed between severity of PD and
the duration of the disease. L-DOPA is themost prescribed for treatment
of PD (88.8% in first-line) and its motor complications were observed in
43%. A positive correlation was found between homocysteinemia and
the dose of L-Dopa as well as the Hoehn–Yahr stage.
Discussion: Therewere nodifferences between our study and literature
with regard to clinical forms. PD was significantly associated with a
decreased risk of hypercholesterolemia and increased risk of diabetes.
Our therapeutic attitude was different from the therapeutic strategy of
the consensus established in 2000. The hyperhomocysteinemia seems
to be related to the use of L-Dopa.
Conclusion: Our study provides data on the clinical profile of
Tunisian patients with PD and demonstrates that it is similar to that
from other populations.

doi:10.1016/j.jns.2013.07.553
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Fungal volatile organic compounds: Biogenic toxins as etiological
agents for Parkinson's disease

A. Inamdar, J. Bennett. Dept. of Plant Biology and Pathology, Rutgers
University, New Brunswick, NJ, USA

Background: Many volatile organic compounds (VOCs) are found in
indoor environment as a by-product of microbial metabolism. In damp
indoor environments, fungi are associated with poor indoor air quality
and some epidemiological studies have suggested that exposure to
microbial VOCs has potential to cause movement disorders thereby
causing an adverse health effects.
Objective: We used Drosophila melanogaster, a simple genetic model
as a reductionist approach to determine the causal relationship
between fungal VOCs and reported movement disorders.
Material and methods: We used wild type Drosophila melanogaster
strains and other mutant flies and exposed them to different
concentrations of fungal VOCs. We assessed for survival, behavioral
and immunohistochemical assays in order to determine the neurotoxic
effects of fungal VOCs.
Results: We found that exposure to different fungal VOCs leads to loss
of dopaminergic neurons and Parkinson's disease-likemanifestations in
Drosophila model. Furthermore, we observed gene-environmental
interaction implying the alteration of dopamine homeostatic and
signaling pathway upon exposure to fungal VOCs.
Conclusion: Our reductionist model demonstrates that VOCs emitted
by fungi are neurotoxic to Drosophila and may provide insights into
neurological health related problems reported from damp indoor
environment and reported health issues after Hurricane Katrina and
Sandy.

doi:10.1016/j.jns.2013.07.554
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Trust and risk behavior in Parkinson's disease: Experimental
evidence and clinical implications

A. Javora, R. Riedlb,c, M. Kirchmayra, M. Reichenbergera, G. Ransmayra.
aDepartment of Neurology, Linz General Hospital, Austria; bDepartment
of Business Informatics, Information Engineering, Johannes Kepler
University, Linz, Austria; cSchool of Management, University of Applied
Sciences Upper Austria, Steyr, Austria

Background: Trust is essential for social interactions. The basal ganglia,
the frontal cortex, and the limbic system are known to regulate trust
behavior. Parkinson's disease (PD) affects these brain regions. More-
over, dopamine and serotonin, neurotransmitters related to trust, are
reduced in PD, and various neuropsychiatric phenomena of PD may be
related to trust.
Objective: We designed an experiment to investigate whether trust
behavior is altered in PD.
Patients and methods: We compared the behavior of 20 PD patients
on dopaminergic treatment (age 72.4 ± 9.2, motor symptom dura-
tion 39.2 ± 41.8 months, MMSE 28.4 ± 1.6, 10 female) with the
behavior of 20 healthy controls (age 68.4 ± 10, MMSE 28.9 ± 1, 10
female) in a computerized trust game, where subjects (trustors)
entrusted money (0 to 10 Euros) to 16 emotionally-neutral faces
(trustees). The invested amount was used as a measure for trust. To
control for altered risk-taking, a computerized game-of-dice task was
used. Patients suffering from neuropsychiatric co-morbidities (de-
pression, anxiety, psychosis, impairment of impulse control, and
compulsive behavior) were excluded.
Results: In the trust game, PD patients exhibited significantly less trust
compared to controls (mean investment 3.431 ± 1.996 versus 5.528 ±
1.556 Euros; p= .001, two-sided Wilcoxon-test). In the game-of-dice
task, risk-taking was higher in PD than in controls (number of risky
choices 10.2 ± 3.9 versus 7.1 ± 3.6; p= .009, two-sidedWilcoxon-test).
Conclusion: Trust was reduced in persons with moderately advanced
PDwithout psychiatric co-morbidities. This finding cannot be explained

Abstracts / Journal of the Neurological Sciences 333 (2013) e65–e108e80

http://dx.doi.org/10.1016/j.jns.2013.07.552
http://dx.doi.org/10.1016/j.jns.2013.07.553
http://dx.doi.org/10.1016/j.jns.2013.07.554


by PD patients' risk behavior, because it was higher in the PD group.
Results are discussed with respect to pathophysiological aspects and
clinical implications.

doi:10.1016/j.jns.2013.07.555
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Central extrapontine myelinolysis appearing as acute parkinsonism

R. García Santiago, L. Redondo Robles, M.C. Riveira Rodríguez,
S. Fernández Menéndez, A. Arés Luque, A. Galiana Ivars, N. González
Nafría, J. Tejada, B. Cabezas Delamare. Hospital of León, León, Spain

Background: When facing an acute parkinsonism, we must take into
account not only the secondary and most frequent etiologies, such as
the pharmacological, vascular or toxicological ones, but also others
which are less common.
Case report: We present the case of a 29-year-old man, who is
admitted in our Neurology department with high frequency,
constant and incapacitating rest and postural tremor, which was
present for 5 days prior to the admission. It was accompanied by
rigidity and bradykinesia – all of it with predominance in the right
side of the body – as well as hypomimia, dysprosody and abundant
sialorrhea. Postural reflexes were also seriously damaged.
As a precedent, he had beenhospitalised thatmonthwith an addisonian
crisis, and his sodium levels had increased from 109 to 138 mEq/L in a
day.
MRI evidenced a bilateral hyperintensity of the basal ganglia, which
is compatible with central extrapontine myelinolysis. The DaTSCAN
was normal.
Conclusion: We would like to express the importance of treating
hyponatremia in a slow way, because of the risks of osmotic
demyelination of the central nervous system, not only distinctly at
the pontine level, but also in other locations.
Additionally, we would also like to emphasize the importance of the
careful analysis of the patient's history, searching for processes with
a possible damage of the basal ganglia. Thus, we will be able to find
the diagnosis of more infrequent etiologies of parkinsonism, as was
the case here.

doi:10.1016/j.jns.2013.07.556
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Impulse control disorder in psychogenic parkinsonism

S. Budrewicz, K. Slotwinski, M. Koszewicz, A. Dolgan, R. Podemski.
Neurology, Wroclaw Medical University, Wroclaw, Poland

Psychogenic movement disorders (PMD) appear in 1.9% of general
population and in 2.25% patients with neurological diseases.
Psychogenic parkinsonism (PP) is rare and accounts for less than
10% of PMD. The psychogenic parkinsonism is estimated of 0.17% of
all cases of parkinsonism.
The authors present the case of 53-year old woman with long-standing
recognition of Parkinson disease (PD) with motor fluctuations and
dyskinesias, treated with L-Dopa, ropinirol and amantadine. She was
admitted to theNeurological Department ofWroclawMedical University
in order to confirm the PD diagnosis, estimate the appropriate treatment
or eventually qualify to the operation. The medical history indicated to
the impulse control disorders (ICD)— compulsion for the internet usage,
shopping (she bought the same, useless things repeatedly). The analysis

of the medical history, observation of the motor symptoms and their
changes, nonspecific influence of dopaminergic treatment, psychological
and psychiatric evaluations allowed us to recognize psychogenic
parkinsonism (the Jankovic criteria 1, 2, 6, 7, 8) for the certain
recognition of PP.
Despite of any changes of the dopaminergic treatment, the compulsive
actions disappeared spontaneously. Slow discontinuation of the
dopaminergic treatment did not enhance the typical for PD motor
disturbances.
The influence of dopaminergic agonists and L-Dopa treatment aswell as
familiar, psychiatric disorder (patient's mother suffered from bipolar
disorder) or conversion with taking the pattern from the internet, was
thought to be important in the etiology of ICD in our patient.

doi:10.1016/j.jns.2013.07.557
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Novel mutations in cathepsin D in juvenile onset neuronal
ceroid lipofuscinosis

J. Hershesona, D. Burkeb, H. Houldena. aMolecular Neuroscience,
Institute of Neurology, UK; bDepartment of Chemical Pathology, Great
Ormond Street Hospital for Children NHS Trust, London, UK

Background: Mutations in cathepsin D (CTSD) have been previously
reported in patients with neuronal ceroid lipofuscinosis (CLN10). To
date only 7 mutations have been reported in four families with an
NCL-like illness. We report the identification of two novel homozygous
mutations in two families with juvenile onset ataxia and retinitis
pigmentosa.
Methods: Exome sequencing combined with homozygosity mapping
was employed to identify a novel CTSD mutation in a single patient.
This patient presented age 14 years with retinitis, progressive ataxia
and cognitive impairment and had previously been screened for the
known lysosomal storage disorders. The coding exons of CTSD were
subsequently screened in 95 patients with complex ataxia and
retinitis pigmentosa. One additional patient was identified with a
further novel CTSD mutation. catD activity was then assayed in
patient fibroblasts and leucocytes using a fluorometric assay.
Results: 2 novel homozygous mutations were identified in exons 4
and 9 in the respective patients. Both presented with a juvenile onset
of retinitis pigmentosa, ataxia and cognitive impairment. Fluoromet-
ric assay of the catD function revealed significantly reduced activity
compared to controls in both individuals. The assay was also
optimised for use in homogenised leucocyte pellets in addition to
fibroblast samples.
Discussion: This study reports two novel mutations that have been
demonstrated to result in significant reduction in catD activity. This
study expands range of mutations in CLN10 and also provides further
insight into the range of phenotypes associated with the disorder.
Patients with complex ataxia and retinitis should be screened for
CTSD deficiency.

doi:10.1016/j.jns.2013.07.558
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Self-assessment of dysarthria in Parkinson's disease verified by
use of computer acoustic speech analysis

S. Budrewicz, M. Koszewicz, K. Slotwinski, R. Podemski. Neurology,
Wroclaw Medical University, Wroclaw, Poland
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Speech disorders in Parkinson's disease (PD) have a complex character,
depending on many factors influencing speech, phonation and articu-
lation programming. There are no studies defining self-assessment of
speech disturbances in PD patients.
The studies covered 50 patients diagnosed with PD according to the
clinical criteria determined by the United Kingdom Parkinson's Disease
Society Brain Bank. The control group comprised 30 participants, not
diagnosed with any neurological disorders or other illnesses that might
have influenced speech. In the II part of the UPDRS (point 5) themedian
result was 1 (in 66% of patients). This point assesses speech problems
based on the patient'smedical history andour resultsmean insignificant
speech disorders not causing understanding difficulties. In the point 18
of the III part of the UPDRS, themedian result was 2 (in 48% of patients),
which stands for a moderate dysarthria. In computer acoustic analysis
we revealed the changes of speech parameters in all our patients. The
differences between PD and control groups were statistically significant.
Speech disorders in PD are not usually exposed in the patients' self-
assessment. Self-assessment of speech disturbances depends on the
precise sounds differentiation, mostly in high frequency range. These
abilities diminish within age and it could be the reason of the
impairment of speech problems' perception. The computer acoustic
speech analysis is objective and precise method of assessment of
speech disorders in PD patients.

doi:10.1016/j.jns.2013.07.559
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Motor and non-motor determinants of chronic fatigue in
idiopathic Parkinson's disease (IPD)

S.-M. Fereshtehnejada, M. Shafiei Sabetb, F. Farhadic, H. Hadizadehc,
D. Khaefpanahd, N. Naderic, A. Rahmanic, A. Delbaria,e, G.A. Shahidif,
J. Lökka. aDepartment of Neurobiology, Care Sciences and Society, Division
of Clinical Geriatrics, Karolinska Institute, Stockholm, Sweden; bMedical
Students Research Committee (MSRC), Iran University of Medical Sciences,
Tehran, Iran; cMedical Students Research Committee (MSRC), Iran University
of Medical Sciences, Tehran, Iran; dFiroozgar Clinical Research Development
Center (FCRDC), Iran University of Medical Sciences, Tehran, Iran; eAging
Research Center, Sabzevar University of Medical Sciences, Sabzevar, Iran;
fNeurology Department, Iran University of Medical Sciences, Tehran, Iran

Background: Fatigue is one of themost common non-motor symptoms
in patients with Parkinson's disease(PD) with significant impact on
quality of life. Fatigue has received increasing attention during recent
decade; however, few studies have examined the determinant factors
of fatigue and little is known about the relationship between fatigue and
other motor and non-motor symptoms.
Objective: The aims of this study were to evaluate determinant factors
relating to fatigue in PD and to compare the strength of measure of
association for different non-motor and motor symptoms with fatigue
severity.
Patients and methods: This cross-sectional study was performed in
a movement disorder clinic in Tehran, Iran during 2011–2012. A total
number of 54 PD (38 males and 16 females) patients with the mean
age of 62.5 (SD = 9.1) yr were recruited. Fatigue was scored using
the Fatigue Severity Scale (FSS). Other scales were used including
PDQ39 (PD-specific QoL), HADS (anxiety & depression), MNA (mini-
nutritional assessment), Schwab & England (activity of daily living)
and Hoehn & Yahr scales (level of disability).
Results: Patients' score in fatigue had significant correlation with
anxiety (r = 0.32, P= 0.020), depression (r = 0.41, P=0.002), dis-
ease severity measured by Hoehn & Yahr scale (r = 0.36, P=0.007)
and activity of daily living described by Schwab & England scale (r =
−0.35, P=0.011).

Conclusion: Our findings showed that more severe depression is
accompanied with more severe fatigue in PD patients. In addition to
motor symptoms of PD, anxiety and depression have noticeable
relationship with fatigue, which must be considered in management
of fatigue in PD patients.

doi:10.1016/j.jns.2013.07.560
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Parkinsonian syndrome revealing a Systemic Lupus Erythematosus
disease one case study (displayed communication)

M.Matia, D. Hakemb, S. Hattabc, D. Mahmoudid. aTipaza Hospital, Tipaza,
Algeria; bInternal Medicine, Chu Bab El Oued, Algiers, Algeria; cNeurology,
Chu Tiziouzou, Tiziouzou, Algeria; dNeurology and Neurophysiology,
Cabinet, Algiers, Algeria

Introduction: The Systemic Lupus Erythematosus (SLE) has many
neuropsychiatric manifestations. Rarely Parkinson's syndrome has
been reported in this condition.
Objective: To report a new case of parkinsonian syndrome revealing
a SLE.
Patients andmethods: A 56-year-old woman who presented clinically
since 08 years of a parkinsonian syndrome trembling form, has a
walking disorder (freezing) with postural instability worsening rapidly
and unresponsive to dopaminergic therapies.
The blood tests revealed leukopenia 3100/mm3 with elevated
proteinuria 24 h (3 g/24 h) without alteration of renal function.
The evaluation of auto-immunity has revealed the presence of high
levels of antinuclear 1/320, and antinativeDNA antibodies at 1/100UI/ml
with negative antiphospholipids antibodies.
The brain MRI showed abnormal signal intensity on T2 and FLAIR in
basal ganglia (putamen).
According to the diagnostic criteria defined by reference SLE
American College of Rheumatology (ACR), the diagnosis is in favor
of a parkinsonian syndrome secondary to SLE.
The evolution was favorable with corticosteroids therapy which is
another criterion of this diagnosis.
Results: The mechanisms underlying neurological manifestations of
SLE are not yet elucidated, and two assumptions are made, one leading
to immunological direct neuronal damage, the other explained by
vascular damage of small vessels.
There are 30 cases of Parkinson's disease as a complication of lupus
reported in the literature.
Conclusion: Parkinsonism in young women can hide various etiologies
including SLE, that we need to know and seek to establish appropriate
care.

doi:10.1016/j.jns.2013.07.561
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Biballismus due to thyrotoxicosis

F. Mayda Domaç, Y. Şıpka Kurtulmuş, I. Çağ. Neurology Department,
Erenkoy Psychiatry and Neurology Training and Research Hospital,
Istanbul, Turkey

Background: Bilateral ballism, characterized by continuous, coarse,
flinging involuntary movements involving the limbs with proximal
dominance is extremely rare. Hyperthyroidism is usually accompanied
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by nervous system dysfunctions. Here, we present a patient in whom
biballism occurred d thyrotoxicosis.
Case: A 62-year old right-handedmale withmild tachycardia has noted
abrupt onset of involuntary movements 1 week prior to admission. He
was alert and well orientated. Constant ballistic movements involving
proximal musculature were seen on both arms and legs. These move-
ments disappeared during sleep. No involuntary movements were seen
in his face. Cranial nerve examination and strength of extremities were
normal. Tendon reflexes were symmetric and slightly brisk. The
hematological examination, biochemical examination including blood
glucose, electrolytes, renal and liver function tests, copper studies were
normal. Laboratory tests for thyroid function were as follows: total
serum T3:3.72 ng/ml, total serum T4:14.5 ng/ml, free T3:8.5 pg/ml, free
T4:4.3 ng/dl, TSH: 0.001 mu/ml, thyroglobulin: 230 ng/nl. Cranial MRI
demonstrated no abnormalities. The abnormal movements suppressed
over the next week following administration of propylthiouracil
100 mg three times a day. Two weeks later when free T3 and T4 were
decreased, the ballistic movements dramatically resolved. Another
episode occurred during a 9-month follow up. Since the biballism
disappeared with euthyroidism but reappeared whenever there was a
further increase in T3 and T4, its relationship on hyperthyroidism and
its reversibility are clearly demonstrated.
Conclusion: Hyperthyroidism-related biballismus was thought to be
a result of a transient metabolic disturbance of the basal ganglia
circuits rather than a permanent and irreversible change.

doi:10.1016/j.jns.2013.07.562
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Psychotic symptoms overshadow motor dysfunction and
dementia in normal pressure hydrozephalus — A case report

S. Niaa, C. Sedlacekb, A. Baumgartnera, C. Baumgartnera. aKarl Landsteiner
Institute Cognitive Neurology and Epilepsy Research, Vienna, Austria;
bNeurologische Abteilung Krankenhaus Hietzing mit Neurologischem
Zentrum Rosenhügel, Karl Landsteiner Institute Cognitive Neurology and
Epilepsy Research, Vienna, Austria

Background: The characteristic symptoms of normal pressure hydro-
cephalus are dementia, urinary incontinence and gait disturbance.
Psychiatric symptoms may also occur but appear usually after the
characteristic symptoms.
Objective and methods: In our case report we present a 63 year old
woman that had been diagnosedwith a bipolar affective disorder at the
age of 61 with an acute onset of psychosis. She had been treated with
several neuroleptics and anticonvulsants before being admitted to a
neurological department. The reason for the admission was extrapyra-
midal signs, which had been explained as a side effect of the neuroleptic
use. In the physical examination the patient showed in addition to the
motor dysfunction, a massive cognitive decline. Although a MRI of the
brain and a lumbar puncture had been already preformed in the past,
we decided to repeat those. Now signs of normal pressure hydroceph-
alus were visible in the MRI. Also the patient significantly improved in
walking and in cognitive testing after the second spinal tab.
Results: A surgically implanted ventriculoperitoneal shunt to drain
excess cerebrospinal fluid has stabilized the patient. Neuroleptics
and anticonvulsant medications have been stopped. No further signs
of a psychosis have been reported since then.
Conclusion: This case demonstrates the need to consider NPH when
older patients present with psychotic symptoms, particularly in the
presence of cognitive impairment, gait disturbance, or incontinence.

doi:10.1016/j.jns.2013.07.563
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Transcranial direct current stimulation for treatment of freezing
of gait in Parkinson's disease. A cross-over study

G. Cosentinoa, F. Valentinoa, N.G. Pozzib, F. Brighinaa, B. Fierroa,
G. Savettieria, G. Sandrinib, C. Pacchettib, M. D'Amelioa. aUniversity of
Palermo, Palermo, Italy; bNational Institute of Neurology Foundation
‘C. Mondino’, Pavia, Italy

Background: Progression of Parkinson's disease (PD) is frequently
characterized by the occurrence of freezing of gait (FOG), a disabling
motor complication which generally does not improve with dopa-
minergic therapy. Recent evidence shows that non-invasive brain
stimulation techniques, such as repetitive transcranial magnetic
stimulation (rTMS) and transcranial current direct stimulation
(tDCS), could improve motor performances in PD patients.
Methods: In this cross-over, double-blind, sham-controlled study we
investigated the safety and efficacy of tDCS of the primary motor
cortex of ten PD patients with FOG in “on” state. The patients
underwent anodal and sham stimulation in a randomized balanced
order for five consecutive days. Clinical assessment over a 1-month
period included the revised version of the UPDRS (MDS-UPDRS),
Stand Walk Sit (SWS) test, video-analysis of gait, Freezing of Gait
Questionnaire (FOG-Q) and Gait and Falls Questionnaire (GFQ).
Results: A significant improvement of MDS-UPDRS score and gait,
with reduction in the number and duration of FOG episodes, was
observed in patients who received anodal tDCS as compared to the
sham intervention. The beneficial effects were observed after the first
tDCS intervention, became more evident after the end of the whole
session, and persisted for all the observation period.
Conclusion: Anodal tDCS of the motor cortex is safe and has
therapeutic potential in PD patients with FOG in “on” state. Induction
of dopamine release in the basal ganglia and modulatory effects on
abnormal patterns of cortical activation in PD may account for the
observed effects.

doi:10.1016/j.jns.2013.07.564
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Myocardial 131 I-meta-iodobenzylguanidine (MIBG) scintigraphy
in the differential diagnosis of Parkinson's disease

R. Petrovic, T. Samardzic, M. Relja, S. Telarovic, V. Miletic, S. Tezak.
Clinical Hospital Centre Zagreb, Medical School University of Zagreb,
Zagreb, Croatia

The aim of our investigation is to evaluate how myocardial 131 I-
meta-iodobenzylguanidine (MIBG) scintigraphy may assist in the
establishment of final diagnosis in PD.
Materials and methods: Eighteen patients clinically diagnosed as
idiopathic PD (IPD) and fourteen patients with extrapyramidal
symptoms (EPS) underwent MIBG scintigraphy. Planar chest MIBG
imaging was performed 15min, 2, 3, 4 and 24 h after tracer injection.
Myocardial MIBG activity was quantified by means of a heart to
mediastinum ratio (H/M ratio). A ratio over 1.8 was considered normal,
between 1.31–1.79 decreased, and less than 1.3 severely decreased.
Results showed that the H/M ratio from early and delayed MIBG
scintigraphy was pathologically decreased (b1.3) in fourteen patients
diagnosed as IPD and in six patients with EPS. One patient with EST had
decreased H/M ratio (1.3–1.79). Three patients initially diagnosed with
IPD as well as seven patients with EPS had normal H/M ratios. In total,
we confirmed initially established clinical diagnoses of IPD in 14 of 18
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patients and changed the final diagnosis from EPS to PD in 7 of 14
patients.
Conclusions: According to our findings, it can be concluded that
cardiac dysautonomia is common in IPD, confirming that myocardial
MIBG imaging can be a powerful but simple and affordable method
in differential diagnosis of PD, thus greatly assisting in diagnosing
impaired adrenergic activity present in PD. Also, myocardial MIBG
imaging can be of great help in establishing the final diagnosis in
patients with EPS, especially when DaTSCAN is not available.

doi:10.1016/j.jns.2013.07.565
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DaTSCAN™ (ioflupane I 123 injection), a radiopharmaceutical
indicated for visualization of the striatal dopamine transporter
using SPECT: Safety profile review

I. Gracheva, P. Sherwinb, D. Laneb, E. Morenoc, J. Freidb, N. Bajajd,
R.A. Hausere, J. Seibylf, D.G. Grossetg, K. Marekf. aMedical Affairs, New
Product Development, MDx, USA; bGE Healthcare, Princeton, NJ, USA; cGE
Healthcare, Madrid, Spain; dNottingham University, Nottingham, UK; eUSF
Byrd Parkinson's Disease and Movement Disorders Center, Tampa, FL, USA;
fThe Institute for Neurodegenerative Disorders, New Haven, CT, USA; gThe
Institute of Neurological Sciences, Glasgow, UK

Objective: To assess DaTSCAN™ ([123I]ioflupane injection) safety
data from clinical trials (Phases I–IV) in clinical development and
post-marketing experience.
Patients and methods: In GE-sponsored clinical trials, DaTSCAN™ was
administered to 1236 subjects (1171 patients and 65 healthy volun-
teers). Clinical trials collected adverse events (AEs), laboratory param-
eters, vital signs and electrocardiograms (ECG). Administered activity of
[123I]ioflupane ranged from 3 to 5 mCi (111 to 185 MBq), comparable to
administered activities for other commercially available 123I-labeled
products. The calculated whole body effective dose was 4 to 6 mSv,
comparable to 1 year of natural background radiation (3 to 4 mSv).
Results: Review of trial data on non-serious AEs, vital signs, laboratory
parameters, and ECG identified no safety issues. There were mild and
infrequently reported AEs and no SAEs or deaths that were considered
related to DaTSCAN™ administration. Themost commonAE ascribed to
DaTSCAN™ by the investigator was headache (1%), followed by nausea,
and vertigo, dry mouth, hunger, dizziness, and formication (b1% each).
Most of these AEs were mild. The safety profile established in clinical
trials is supported by limited AE reports (including hypersensitivity
reported as rash and pruritis shortly after dosing) from post-marketing
exposure in over 300,000 patients who have been imaged.
Conclusions: Comprehensive review of the safety data from clinical
trials and 11 years of post-marketing use show that AEs associated
with DaTSCAN™ are mild and infrequently reported, and DaTSCAN™
is a safe product to use. DaTSCAN™ is also considered to be low risk
from a radiation dosimetry perspective.

doi:10.1016/j.jns.2013.07.566
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Gating of sensory evoked potentials in upper limb dystonia

A.Macerollo, J.-C.A. Chen, I. Parees, K.P. Bhatia, J.C. Rothwell, M.J. Edwards.
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National Hospital of Neurology and Neurosurgery, Institute of Neurology,
University College London, London, UK

Background: Primary focal hand dystonia is a condition characterized
by abnormal postures in the limb. Previous studies have identified
abnormalities of sensory discrimination, worsening of dystonic pos-
tures by vibration of the limb and deficits in sensori-motor integration.
Objective: To compare the normal attenuation (gating) of somato-
sensory evoked potentials (SEPs) caused bymovement in healthy people
with that of patientswith dystonia.Wewere also interested in the impact
of vibration onSEP attenuation in healthy people and thosewithdystonia.
Methods: 6 patients with focal/segmental dystonia, 7 healthy controls.
SEPs were obtained by stimulating the median nerve at the onset of a
voluntary self-paced abduction movement of the right thumb and at
rest. We also recorded SEPs at the onset of movement while the subject
was also receiving vibration on the palmar surface of the hand.
Results: SEP amplitude at the onset of movement was suppressed in
controls compared to baseline SEP amplitude (ratio SEP amplitude at
onset to baseline SEP amplitude = 0.67). However SEPs were not
suppressed in patients with dystonia (ratio: 0.97). When the limb was
vibrated during movement we did not find SEP suppression in either
group: healthy controls' ratio: 0.92, dystonia patients' ratio: 1.1.
Conclusion: These preliminary results suggest that sensory afferents
from the dystonic limb are not attenuated during movement. Vibration
causes reduction in SEP suppression in both healthy people and in
patients with dystonia. These data provide new information with
regard to deficient sensori-motor integration in dystonia and a possible
mechanism for the knownworsening of dystonia caused by vibration of
the limb.

doi:10.1016/j.jns.2013.07.567
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Impulse generator replacement in deep brain stimulation

P. Barrosa, C. Chamadoirab, J. Meirelesc, B. Carvalhob, P. Linharesb,
J. Massanoc, M. Rosasc, R. Vazb. aNeurology, Centro Hospitalar de Vila
Nova de Gaia/Espinho, Vila Nova de Gaia, Portugal; bNeurosurgery, Centro
Hospitalar de São João, Porto, Portugal; cNeurology, Centro Hospitalar de
São João, Porto, Portugal

Background: Deep brain stimulation (DBS) has become an option for
several movement disorders refractory to medical therapy. The finite
life of non-rechargeable batteries powering implantable pulse genera-
tors (IPG) implies a periodic replacement. Patients undergoingDBSmay
require multiple substitutions and recent studies point to an increased
rate of infection compared to the primary surgical procedure.
Objective: Determine the average duration of the pulse generator
battery; analyze the rate of complications associated with the replace-
ment procedure.
Material and methods: Retrospective review of medical and surgical
records of 74 consecutive patients who underwent DBS and at least
one impulse generator replacement in the context of “end of life” of
the battery (between 2005 and 2012).
Results: 74 patients (95.9% Parkinson's disease, 4.1% secondary
generalized dystonia) underwent surgery to replace the IPG (Kinetra/
Activate PC-Medtronic®); 5 patients made two substitutions. The
average duration of the batteries was 52.8 +/− 3.2 months (12–
82 months). There were no significant differences in the duration of
subsequent vs primary generators. In 4 patients, a system infection
occurred with an infection rate of 5.1%. In all cases it was necessary to
remove the DBS system completely.
Discussion: Ten years after the beginning of DBS as a therapeutic option
in Portugal, it became necessary for us to evaluate the complications
associatedwith impulse generator replacement. At present, the possible
use of rechargeable batteries in order to avoid the complications
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inherent to a new procedure is discussed. In our center, the rate of
infectious complications of replacement procedure is less than 6%.

doi:10.1016/j.jns.2013.07.568
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Clinical abnormalities in Niemann–Pick type C-carriers — A
family case report

S. Nia, A. Baumgartner, S. Geiblinger, C. Gruber, C. Baumgartner. Karl
Landsteiner Institute for Cognitive Neurology and Epilepsy Research,
Vienna, Austria

Background: Niemann–Pick type C (NPC) is an autosomal recessive,
neurodegenerative lysosomal storage disorder. It occurs at a frequency
of approximately 1:120,000 live births, but is probably underdiagnosed,
especially in the case of adultmanifestation. NPC disease shows variable
clinical pictures (neurological, psychiatric and systemic symptoms) and
manifestations in different age groups. In teenagers and adults,
dementia and psychiatric presentations may overshadow motor
dysfunction. Vertical supranuclear gaze palsy (VSGP) is a very specific
sign, but often missed, if the oculomotor system is not examined
carefully. There have been no investigations about clinical abnormali-
ties in heterozygote carriers of NPC so far.
Objective: In our family case presentation we report neurological,
psychiatric and systemic symptoms in NPC carriers.
Patients and methods: Family members of a patient with genetically
proven NPC underwent physical examination. Additionally, genetic
and neuropsychological testing was performed.
Results: The father of the patient showed mild bradykinesia and
hepatomegaly. The mother suffers from cervical dystonia and anxiety
disorder. A grandmother of the patient is in treatment for paranoid
dementia. The sister is healthy so far. All of them are NPC carriers.
Conclusion: There is a possibility that NPC carriers show mild
neurological, psychiatric and systemic symptoms. Further investiga-
tions are necessary and would improve the understanding of the
pathophysiology of NPC.

doi:10.1016/j.jns.2013.07.569
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Opioid treatment is effective in patients with severe RLS after
failure of previous medications — Results of a 1-year study

C. Trenkwaldera, H. Benesb, L. Grotec, B. Högld, J. Winkelmanne,f,g,
R.P. Allenh, M. Hoppi, B. Bossei, R. Kohnenj. aCenter of Parkinsonism and
Movement Disorders, Kassel, Germany; bSomni Bene Institute for Clinical
Research and Sleep Medicine, Schwerin, Germany; cSleep Disorders Center,
Sahlgrenska University Hospital, Gothenburg, Sweden; dDepartment of
Neurology, InnsbruckMedical University, Innsbruck, Austria; eNeurologische
Klinik, Klinikum rechts der Isar, Technische Universität München,
Munich, Germany; fInstitut für Humangenetik, Technische Universität
München, Munich, Germany; gInstitut für Humangenetik, Helmholtz
Zentrum München, Munich, Germany; hNeurology Department, John
Hopkins University, Baltimore, MD, USA; iMundipharma Research
GmbH & Co. KG, Limburg, Germany; jReSearch Pharmaceutical Services
Inc., Nuremberg, Germany

Background: Opioid use may provide a new treatment approach for
patients with severe restless legs syndrome (RLS) after failure of
mainly dopaminergic medications.

Objective: The primary objective was to demonstrate the superior
efficacy of oxycodone/naloxone prolonged-release fixed-combina-
tion (OXNPR) versus placebo in reducing RLS symptom severity
using the International RLS Study Group Rating Scale (IRLS).
Patients andmethods:After a 7-daywashout, patients (N= 304)with
severe RLS (IRLS total score ≥ 21) inadequately controlled on previous
medication were randomised to OXNPR bid (mean oxycodone dose
21.9 ± 15.0 mg/day) or placebo in the 12-week double-blind study.
197 patients participated in a 40-week open-label extension (mean
oxycodone dose 18.1 ± 10.5 mg/day).
Results: Superior efficacy of OXNPR versus placebo was shown
(clinically relevant treatment difference in IRLS total score at Week
12 of 8.15 units (95% CIs [5.46; 10.85]; p b 0.001, n = 276 full
analysis population). Beneficial effects of OXNPR on RLS symptom
severity were observed within 1 week and continued over long-term.
Mean IRLS total score under OXNPR was 31.6 ± 4.5 at randomisation
(indicating severe symptom load), reducing to 21.0 ± 9.1 at Week 1,
15.1 ± 10.6 at Week 12, and 9.7 ± 7.8 (representing mild RLS
symptom severity) at end of extension (n = 152). Results of the
IRLS were supported by significant improvements in RLS-6 Rating
Scale and CGI responder rate results for OXNPR versus placebo,
which were maintained for over 1 year. OXNPR treatment was well
tolerated in accordance with the expected safety profile. No case of
augmentation was reported during the study.
Conclusion: Prolonged-release oxycodone/naloxone is an effective
and well-tolerated short- and long-term treatment for patients with
severe RLS.

doi:10.1016/j.jns.2013.07.570
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Efficacy, safety and tolerability of rasagiline as an add-on therapy
to dopamine agonists in early Parkinson's disease: The
ANDANTE study

S. Isaacsona, D. Silverb, A. Choudhryc, R.A. Hauserd. aParkinson's
Disease and Movement Disorders Center of Boca Raton, Boca Raton, FL,
USA; bCoastal Neurological Medical Group, La Jolla, CA, USA; cTeva
Pharmaceutical Industries, Kansas City, MO, USA; dDisease and Movement
Disorders Center, University of South Florida, Tampa, FL, USA

Background: Dopamine agonists (DAs) are often used as initial PD
monotherapy. However with disease progression DA monotherapy
alone becomes sub-optimal and patients often require additional
dopaminergic therapy to maintain symptomatic efficacy. Traditional
options at this stage include levodopa (associated with risk of
dyskinesia) or increasing DA dose (associated with higher risks for
ICDs and other AEs). Rasagiline is a selective, irreversible MAO-B
inhibitor providing a distinct rationale as add-on therapy to DAs for
additional symptomatic benefit.
Objective: Determine the efficacy, tolerability and safety of add-on
rasagiline therapy for early-PD patients sub-optimally controlled by
DA monotherapy.
Methods: 18-weeks, placebo-controlled (randomized 1:1) study of
PD patients (Hoehn & Yahr 1–3) aged ≥30 years taking stable DA
dosages with suboptimal control. Primary outcome: change from
baseline in total-UPDRS score. Secondary outcomes: changes from
baseline in UPDRS motor and ADL scores and CGI. Safety was
assessed by AE frequency/severity. Out of 328 patients randomized,
321 (mean age 62.6; duration PD 2.13 years) were included in the
efficacy analysis.
Results: Treatmentwith add-on rasagiline significantly improved total-
UPDRS scores versus placebo (treatment effect ± SE: −2.4 ± 0.95,
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p = 0.012). Significant improvements in UPDRS-motor scores were
also observed (p= 0.007). There were no significant differences
between groups for ADL or CGI scores. Rasagiline was well-tolerated,
with no significant difference in percentage of patients with AEs (64.2%
vs. 61.0%) or serious AEs (4.9% vs. 3.0%) versus placebo. Only 11 patients
required rescue levodopa during the study.
Conclusions: Addition of rasagiline significantly improved motor
symptoms in patients sub-optimally controlled with DA monotherapy,
and was well-tolerated.

doi:10.1016/j.jns.2013.07.571
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Oxycodone/naloxone prolonged-release has positive quality of
life outcomes in patients with severe RLS — Results of a
1-year study

R. Kohnena, H. Benesb, L. Grotec, B. Högld, J. Winkelmanne,f,g, R.P. Allenh,
M. Hoppi, B. Bossei, C. Trenkwalderj. aReSearch Pharmaceutical Services
Inc., Nuremberg, Germany; bSomni Bene Institute for Clinical Research and
Sleep Medicine, Schwerin, Germany; cSleep Disorders Center, Sahlgrenska
University Hospital, Gothenburg, Sweden; dDepartment of Neurology,
Innsbruck Medical University, Innsbruck, Austria; eNeurologische Klinik,
Klinikum rechts der Isar, Technische Universität München, Munich,
Germany; fInstitut für Humangenetik, Technische Universität München,
Munich, Germany; gInstitut für Humangenetik, Helmholtz Zentrum
München, Munich, Germany; hNeurology Department, John Hopkins
University, Baltimore, MD, USA; iMundipharma Research GmbH & Co. KG,
Limburg, Germany; jCenter of Parkinsonism and Movement Disorders,
Kassel, Germany

Background: Off-label use of opioids for severe restless legs
syndrome (RLS) after failure of mainly dopaminergic medications is
common, but multicenter trials are lacking.
Objective: Efficacy and safety of oxycodone/naloxone prolonged-
release fixed-combination (OXNPR) versus placebo in RLS. The
primary endpoint was the International RLS Study Group Rating
Scale (IRLS). Disease-specific QoL was assessed using the QoL-RLS-
Scale as the secondary endpoint.
Patients and methods: Patients (N = 304) with severe RLS (IRLS
total score ≥ 21) inadequately controlled on previous medication
were randomised to OXNPR bid (mean oxycodone dose 21.9 ±
15.0 mg/day) or placebo for 12 weeks, after a 7-day down-tapering
phase. 197 patients participated in a 40-week open-label extension
(mean oxycodone dose 18.1 ± 10.5 mg/day). The QoL-RLS-Scale
comprised 12 questions, each scored on a 6-point scale.
Results: Median scores at baseline (mostly 4) reflected a moderate
impairment of QoL in RLS patients. A positive effect of treatment
with OXNPR was seen across all 5 dimensions of burdens from RLS,
including effects of RLS symptoms, effects of disturbed sleep, efforts
to handle RLS symptoms, effect of pain caused by RLS and overall
QoL, with median scores of 2 to 3 for all questions at Weeks 4 and 12
(indicating little remaining QoL impairment from RLS symptoms).
The treatment difference was statistically significant in favor of
OXNPR in the QoL-RLS total score (p ≤ 0.003; ANCOVA). Further
small improvements in the QoL-RLS were seen during the extension
phase.
Conclusion: Prolonged-release oxycodone/naloxone is an effective
treatment for severe RLS, with associated improvements in patients'
burdens of daily activities and QoL.

doi:10.1016/j.jns.2013.07.572
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Cognitive deficits in multiple system atrophy (MSA): Comparison
with sporadic adult onset ataxias of unknown aetiology (SAOA)
and longitudinal decline

S. Roeskea,b, J. Nitscheb, K. Schrickelb, U. Wüllnerb, M. Wagnerc,
K. Amuntsd,e, C. Helmstaedterf, T. Klockgethera,b, M.Minneropb,d. aDZNE
Bonn, German Center for Neurodegenerative Diseases, University Clinic
Bonn, Bonn, Germany; bNeurology, University Clinic Bonn, Bonn, Germany;
cPsychiatry and Psychotherapy—Neuropsychology, University Clinic Bonn,
Bonn, Germany; dInstitute of Neuroscience and Medicine (INM-1),
Research Centre Jülich GmbH, Jülich, Germany; eC. and O. Vogt Institute
for Brain Research, Heinrich-Heine University Düsseldorf, Düsseldorf,
Germany; fEpileptology — Neuropsychology, University Clinic Bonn,
Bonn, Germany

Multiple system atrophy (MSA) is a sporadic, progressive, adult-onset
neurodegenerative disorder characterized clinically by a variable
combination of autonomic, parkinsonian, cerebellar, or pyramidal signs.
Sporadic adult onset ataxias of unknown aetiology (SAOA) denote all
non-hereditary degenerative adult onset ataxias distinct from MSA.
SAOA is less progressive, but early differential diagnosis is often difficult.
We compared cognitive functions in both disorders and studied the
putative progression of cognitive dysfunction in MSA over time.
At baseline, 25MSA patients (male 17, age 60.8 ± 6.8 years (y), disease
duration (dd) 3.6 ± 1.8 y), 21 SAOApatients (male 8, age 51.5 ± 13.1 y,
dd 7.3 ± 5.4 y) and age-matched control groups were neuro-
psychologically assessed and statistically compared (multivariate
analysis of covariance, MANCOVA). MSA patients and controls were in
part re-assessed at annual follow-up (repeated MANOVA).
MSA and SAOA patients had significant deficits in reasoning, word
fluency, visual thinking, working memory, reaction time, choice reaction
time and interference compared to controls. With dd as moderator MSA
patients significantly differed from SAOA patients in interference and as a
tendency also in working memory. During a follow-up of 15.7 ±
7months, no decline was observed in the MSA patient group (n= 13).
Cognitive dysfunction in both patient groups comprised mainly
executive functions allocated to the frontal lobe. In spite of partially
different neuropathology, MSA and SAOA had similar deficits, but
MSA patients seem to have these deficits earlier in disease course
than SAOA. Cerebellar atrophy, shared by both, may contribute via
cerebello-cerebral disconnections to an impaired supportive role of
the cerebellum in cognitive function.

doi:10.1016/j.jns.2013.07.573
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Non-motor manifestations in Parkinson's disease:
5 year follow-up

M. Petrovica, E. Stefanovab, L. Ziropadjac, T. Stojkovicb, V. Kosticb.
aClinic of Neurology, Clinical Center Kragujevac, Kragujevac, Serbia;
bInstitute of Neurology, Clinical Center Serbia, Serbia; cFaculty of Philology,
University of Belgrade, Belgrade, Serbia

Background: Parkinson's disease (PD) is often associated with
numerous psychiatric and behavioral disorders and mild cognitive
impairment and dementia.
Apathy, anxiety and depression are among the most frequently
reported neuropsychiatric features in PD. The point-prevalence of
dementia is 30% and patients with PD have an almost sixfold
increased risk of developing dementia compared to healthy controls.
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Objective: The objective of this study was to examine the prevalence
and clinical correlates of behavioral changes, mild cognitive impair-
ment and dementia in a clinical population-based sample of patients
with Parkinson's disease.
Methods: A series of 360 PD patients; the assessment included
comprehensive neurological examinations (motor scoring with
Hoehn and Yahr staging and the Unified Parkinson's Disease Rating
Scale); psychiatric examinations with the Apathy Scale (AS),
Hamilton Depression Rating Scale (HDRS-17), Hamilton Anxiety
Rating Scale (HAMA-S); and cognitive screening with the Mini-
Mental State Examination (MMSE) and Clinical Dementia Rating
(CDR) scale.
Results: Apathy coexisted with depression in 133 (36.9 %) of PD
patients, depression without apathy in 16 (4.4 %), apathy without
depression in 84 (23%), and neither apathy nor depression in 127 PD
patients (35.2%). A total of 172 patients were cognitively intact;
whereas 114 (36%) were diagnosed with MCI. Thirty patients (9.4%)
were diagnosed with dementia.
Conclusion: These findings suggest that apathy and depression
may be separable in PD, although both are common in patients
with PD; and that PD patients with more prominent axial signs
and older age are in higher risk for developing cognitive
impairment.

doi:10.1016/j.jns.2013.07.574
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Non-motor features and motor complications in IPD: Are UPDRS
parts I and IV relevant evaluation tools?

M. Sebok, A. Erlacher, S. Seiler, C.N. Homann. Department of Neurology,
Medical University of Graz, Graz, Austria

Background: The UPDRS is the most widely used scale in Parkinson's
disease. However despite the fact that non-motor symptoms and
motor complications are common in IPD with prevalence figures of
up to 98% and 40%, parts I and IV which focus on these symptoms
were previously infrequently used.
Objective: As during the last decade research has particularly
focused on and has made progress in elucidating various non-
motor features and motor complications of PD we examined
whether this reflects now in an elevated use of the respective
UPDRS parts.
Methods: A systematic literature search using the database
“PubMed” to identify randomized clinical trials on IPD, published
between 1998 and 2011 was performed. Identified abstracts were
hand searched and analysed regarding usage of clinical scales and
particularly UPDRS and its parts.
Results: Almost all of the 163 studies (97.6%) that had included the
UPDRS applied part III alone or in combination with other parts. In
contrast part I or part IV alone or in combination with another part
(except part III) was utilized in only 0.6% and 1.8% respectively. One
of these studies used part I of the MDS-UPDRS the revised version of
the UPDRS.
Conclusion: Despite the recent focus of PD research there is still a
big discrepancy between high prevalence of non-motor features and
motor complication and low frequency of use of respective UPDRS
parts. It seems that for reason of comparability of results researchers
when investigating these symptoms are better off in using other
evaluation tools.

doi:10.1016/j.jns.2013.07.575
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POLG-1 related SANDO and levodopa-responsive parkinsonism

P. Barrosa, J. Meirelesb, M. Gagoc, M.J. Rosasb. aCentro Hospitalar de Vila
Nova de Gaia/Espinho, Vila Nova de Gaia, Portugal; bCentro Hospitalar
de São João, Porto, Portugal; cCentro Hospitalar do Alto Ave,
Guimarães, Portugal

Background: Mitochondrial dysfunction has recently emerged as one
of the relevant mechanisms associated with the etiology and patho-
genesis of neurodegenerative parkinsonism. Mutations in POLG1, the
nuclear gene encoding the catalytic subunit of mitochondrial DNA
polymerase gamma, have been associated with a wide phenotypic
spectrum, including inherited parkinsonism usually in combination
with progressive external ophthalmoplegia.
Clinical case: A 52-year-old man presented with progressive bilateral
ptosis, unsteadiness of gait and muscle weakness at the age of 39 and
developed dysphagia and diplopia three years later. At age 44,
neurological examination revealed fatigable bilateral blepharoptosis,
external ophthalmoparesis with diplopia on horizontal gaze, fluctuant
dysarthria and dysphagia. Peripheral neurophysiologic examination
was compatible with axonal sensory neuropathy. Sequencing of the
POLG1 gene revealed compound heterozygotic missense substitutions:
p.P648R and p.R807C. This case was initially reported as a typical
SANDO syndrome. During the last 3 years, the patient developed right-
dominant parkinsonism, with hand rest tremor, moderate limb
bradykinesia, cogwheel rigidity and hypomimic face. 123I-ioflupane
DaTscan demonstrated a bilaterally reduced dopamine uptake in the
corpus striatum. The patient was treated with coenzyme Q 30 mg tid,
levocarnitine 1 g tid and levodopa (up to 400 mg/day). At 3 years of
follow-up, he sustains a positive dopaminergic response, with a
decrease of 17 points in the MDS-UPDRS-III score (53% improvement)
after a 300 mg l-dopa challenge test.
Discussion: To our knowledge, this is the first case of parkinsonism
reported in POLG1-positive SANDO patients. We think that this case
expands the clinical and molecular findings of POLG1-related
parkinsonism to include SANDO phenotype.

doi:10.1016/j.jns.2013.07.576
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Neuroprotective effects of 17-beta-estradiol: Relevance to
depressive symptoms in Parkinson's disease

P. Kumar, R.K. Kale, N.Z. Baquer. School of Life Sciences, Jawaharlal
Nehru University, New Delhi, India

Parkinson's disease (PD) is a movement disorder characterized by the
loss of dopaminergic neurons in the substantia nigra causing dopamine
depletion.
The objective of this study was to investigate the neuroprotective
potential of 17β estradiol (E2) treatment on the activities of acetylcho-
linesterase (AChE) and monoamine oxidase (MAO), membrane fluidity,
neurolipofuscin, genomic DNA degradation, protein oxidation levels and
testing learning memory, occurring in the brains of female rats of the
3 month (young), 12 month (adult) and 24 month (old) age groups, and
to see whether these changes are restored to normal levels after
exogenous administration of estradiol.
The aged rats (12 and24 months old) (n= 8 for each group)were given
subcutaneous injection of 17β-estradiol (0.1 μg/g body weight) daily
for one month. After 30 days of hormone treatment, the experimental
animals of all groups were sacrificed and the brains were isolated for
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further study. Learning was tested in a Morris water maze and
ultrastructural studies of brain region by MRI.
The results obtained in the present work revealed that normal agingwas
associated with significant increases in the activity of MAO, genomic
DNA degradation and protein oxidation levels in the brains of aging
female rats, and a decrease in AChE activity and membrane polarization.
It can therefore be concluded that E2's beneficial effects seemed to
arise from its antioxidant and antilipidperoxidative effects, implying
a therapeutic potential drug for age related changes. Based on our
studies and those of others, we conclude that E2 has therapeutic
potential for adjunctive therapy of PD.

doi:10.1016/j.jns.2013.07.577
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Initiation of pharmacological treatment in Parkinson's disease in
the UK: A Clinical Practice Research Datalink retrospective study

S. Bineaua, F. Guelfuccib, M.-E. Neineb, S. Aballéab, D. Mileaa. aLundbeck
SAS, Issy-les-Moulineaux, France; bCreativ Ceutical, Paris, France

Background: In UK guidelines, levodopa (LD), dopamine agonists (DA)
and monoamine-oxidase-B (MAO-B) inhibitors are recommended as
initial options for the pharmacological treatment of Parkinson's disease
(PD). The choice for these treatments should take into account patient
clinical profile, lifestyle characteristics and patient preferences.
Objective: To describe patient profile according to the initial treatment
for PD and describe early treatment patterns using general practitioner
medical files.
Material and methods: Retrospective database analysis in the UK
using the Clinical Practice Research Datalink (CPRD). Medical records
of patients aged 40 years or above, with an incident prescription for a
PD drug between 2005 and 2011 were extracted. Patient character-
istics, comorbidities, healthcare provider and second-line treatment
were described per treatment group.
Results: 9231 fulfilled the inclusion criteria; 58% were male and the
mean agewas 74 years (SD 10). Themajority of patients startedwith LD
monotherapy (74%), followed by DA (14%), and MAOB-I (5%). The
proportion initially treated with LD was stable over time, while it
increased for rasagiline and slowly decreased for selegiline and DA.
81.4% of patients were 70 years ormore in LD group, vs. 31% for DA, 40%
for rasagiline and 57% for selegiline patients. When second-line
treatment was initiated, it was mainly addition of LD or DA in
proportions of 40/41% respectively for rasagiline, 52/32% for selegiline
and 66%/na for DA.
Conclusion: This retrospective analysis shows that patient profiles
differ according to index drug and confirms that age is a key
characteristic in the choice for PD treatment.

doi:10.1016/j.jns.2013.07.578
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Functional connectivity in early Parkinson disease: A
resting-state FMRI study
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G. Comib, V.S. Kosticc. aNeuroimaging Research Unit, Institute of
Experimental Neurology, Vita-Salute San Raffaele University, Milan, Italy;
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University of Belgrade, Belgrade, Serbia

Background: Parkinson disease (PD) is characterized by dopamine
depletion in the nigrostriatal system that leads to an abnormal
modulation of cortico-subcortical networks.
Objective: This study aims to evaluate the functional connectivity
(FC) of the basal ganglia circuit in early PD.
Methods: We enrolled early, treated (tPD = 44) and drug-naïve
(nPD = 26) PD patients and 27 healthy controls. Considering that all
PD showed lateralized parkinsonian features, the images from 24
patients whose symptoms were on the left (L) side were left–right (R)
flipped so that the hemisphere contralateral to the affected limbswas on
the L for all patients. A seed-based FC analysis from resting-state data
was performed using bilateral caudate, putamen, pallidum and thalamus
as seed regions of interest (p b 0.05, multiple comparison corrections).
Results: In nPD patients, caudate and putamen showed increased
connectivity with their contralateral homologous regions, R-thalamus
showed increased connectivity with L-thalamus, and L-caudate and L-
thalamus presented decreased connectivity with homolateral prefron-
tal regions. tPD patients showed reduced connectivity between L-
caudate and anterior cingulum, while an increased connectivity was
found between R-putamen and the contralateral one. In both nPD and
tPD, L-thalamus was hypoconnected with homolateral prefrontal
regions. Only in tPD patients, L-thalamus was hyperconnected with
contralateral sensorimotor cortices.
Conclusions: nPD patients and tPD showed different connectivity
profiles compared to controls, a finding which raises the hypothesis
that L-DOPA treatment might play a role in the modulation of brain
connectivity.
Funding: Italian Ministry of Health (#GR-2009-1577482); Ministry
of Science and Technology of the Republic of Serbia (#175095).

doi:10.1016/j.jns.2013.07.579
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Functional connectivity in patients with focal dystonia

L. Sarroa,b, F. Agostaa, A. Tomicc, A. Inuggia, M. Svetelc, N. Kresojevicc,
G. Comib, V.S. Kosticc, M. Filippia,b. aNeuroimaging Research Unit,
Institute of Experimental Neurology, Vita-Salute San Raffaele University,
Milan, Italy; bDepartment of Neurology, San Raffaele Scientific Institute,
Vita-Salute San Raffaele University, Milan, Italy; cClinic of Neurology,
Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Background: Primary dystonia is a hyperkinetic movement disorder
which has been traditionally conceptualized as a disorder of the
basal ganglia. However, recent data suggest a widespread brain
pathology involving motor control pathways.
Objective: This study aims to investigate the functional connectivity
of the sensorimotor and bilateral frontoparietal networks in patients
with focal dystonia using resting state (RS) functional MRI (fMRI).
Methods: Fifty patients with dystonia and 36 healthy controls were
studied. Patient group included 17 subjects with blepharospasm
(mean Blepharospasm Disability Index 10.6), 15 subjects by spastic
torticollis (mean Toronto Western Spasmodic Torticollis Rating Scale
22) and 18 subjects with writer's cramp (mean Writer's Cramp
Rating Scale—part B 10.7). RS fMRI data were analyzed using a model
free (MELODIC) approach in FSL (p b 0.05 family-wise error).
Results: Comparedwith controls, patients with blepharospasm showed
an increased functional connectivity of the sensorimotor network in the
supplementary motor area bilaterally and left primary sensorimotor
cortex, frontal eye field, and superior parietal lobule. Blepharospasm
showed noRS fMRI changes in the frontoparietal network. Patientswith
writer's cramp showed a decreased functional connectivity of the
bilateral superior parietal gyriwithin the frontoparietal networks, while
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they did not show altered functional connectivity of the sensorimotor
network. No RS fMRI abnormalities were detected in patients with
spastic torticollis.
Conclusions: This study showed specific patterns of altered functional
connectivity in patients with focal dystonia. These findings add novel
elements to the pathophysiological substrates of these conditions.
Funding: This study was partially supported by the MPNS #175090
grant.

doi:10.1016/j.jns.2013.07.580
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The achievements of I-123 ioflupane (DatSCAN) in a diagnosis
of parkinsonism

T. Samardžića, R. Petrovića, M. Reljab, S. Telarovićb, V. Miletićb.
aClinical Department of Nuclear Medicine and Radiation Protection,
Clinical Hospital Center Zagreb, Zagreb, Croatia; bDepartment of Neurology,
Clinical Hospital Center Zagreb, Zagreb, Croatia

Background: The diagnosis of various parkinsonian syndromes is
primary clinical, but sometimes require more time to final diagnosis.
Objective: I-123 ioflupane brain SPECT is considered a biomarker for
differentiating conditions with and without nigrostriatal neu-
rodegeneration. Reduced striatal binding of I-123 ioflupane is in
correlation with lower concentration of presynaptic dopamine.
Materials and methods: We performed a I-123 ioflupane brain
SPECT using standard protocol in 218 patients clinically diagnosed to
have different parkinsonian syndromes (84 pts with IPD, 102 pts
with ET and 24 pts with other forms of parkinsonism). A dose of
185 MBq of 123I-ioflupane was administered and brain SPECT
imaging was conducted 3–6 h after radiotracer injection. Images
were analyzed visually and for this purpose patients were classified
into two groups — with and without nigrostriatal deficit.
Results: We confirmed a clinical diagnosis in 40 patients (21.5%)
clinically diagnosed as ET and in 68 patients (36.6%) clinically
diagnosed as IPD. In 62 patients (33.3%) the clinical diagnosis of ET
changed in condition with nigrostriatal neurodegeneration. In 16
patients (8.6%) clinically diagnosed as IPD we didn't find any striatal
deficit. The group of 24 patients with other different forms of
parkinsonism was excluded in this analysis.
Conclusion: Our experiences show that 123I-ioflupane brain SPECT
has an important role in detecting and monitoring nigrostriatal
dopaminergic neurodegeneration and could be routinely used in
clinical practice to support or change the clinical diagnosis. Also, we
emphasize that a good collaboration between neurologist and
nuclear medicine physician is useful in reaching final diagnosis.

doi:10.1016/j.jns.2013.07.581
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Mapping PDQ-39 and PDQ-8 scores onto EQ-5D utility index in
patients with Parkinson's disease

S. Kalabinaa, A. Currya, G. Milliganb, J. Jacksonb, E. Meriklec, I. Filipovica.
aAbbVie Ltd,Maidenhead, UK; bAdelphi RealWorld, Bollington, UK; cAbbVie
Inc., North Chicago, IL, USA

Background: Parkinson's disease (PD) is a chronic neurodegenera-
tive condition which can severely affect patients' QOL. QOL in PD can
be measured using disease-specific or generic measures.

Objective: This study aims to develop an algorithm for mapping of
disease-specific QOL scores to the EQ-5D utility index for patients
with PD.
Patients and methods: EQ-5D and PDQ-39/8 data were obtained for
117 UK PD patients (HY stages 1–4) via a cross-sectional survey of
practicing clinicians. The EQ-5D utility index was regressed on PDQ-
39/PDQ-8 summary indices using OLS regression. Analysis was
repeated using domains of PDQ-39 or questions of PDQ-8. Mapping
equations with and without adjustment for age and self-perceived
disease status were used to predict utilities which were subsequently
compared to those observed.
Results: All models were statistically significant. For unadjusted and
adjusted models R2 ranged from 0.57 to 0.69 and 0.63 to 0.72
respectively. Predictive power of the models using PDQ-39 domains
and PDQ-8 questions was higher [RMSE 0.168 and 0.169 respectively]
compared to those using summary indices [RMSE 0.192 and 0.191
respectively]. There was no statistically significant difference between
the means of the observed and predicted EQ-5D utilities when any of
the models were used.
Conclusion: All mapping algorithms estimated utilities for patients with
HY stage 1–4 PD with good accuracy. Therefore mapping functions
reported here could be used for predicting EQ-5D scores from either
PDQ-39 or PDQ-8when EQ-5D datawas not collected. Further validation
is needed to ascertain whether the mapping function performs well for
patients in HY stage 5.

doi:10.1016/j.jns.2013.07.582
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Brain structural changes in primary focal dystonia

F. Casoa, F. Agostaa, L. Sarroa,b, A. Tomicc, M. Svetelc, N. Kresojevicc,
G. Comib, V.S. Kosticc, M. Filippia,b. aNeuroimaging Research Unit, Institute
of Experimental Neurology, Vita-Salute San Raffaele University, Milan,
Italy; bDepartment of Neurology, San Raffaele Scientific Institute, Vita-
Salute San Raffaele University, Milan, Italy; cClinic of Neurology, Faculty of
Medicine, University of Belgrade, Belgrade, Serbia

Background: Studies using structural and diffusion tensor (DT) MRI
reported inconsistent differences in grey (GM) and white matter
(WM) relative to controls.
Objectives: This study aims to investigate if there are GM and WM
abnormalities in patients with primary focal dystonia and if such
changes are related to clinical features.
Methods: 3D T1-weighted and DT MRI scans were obtained from 51
patients with focal dystonia (17 blepharospasm [BL], 16 spasmodic
torticollis [ST], 18 writer's cramp [WC]) and 36 healthy controls. Voxel-
wise analyses of GM volume and WM microstructural abnormalities
were performed.
Results: Compared with controls, BL patients showed decreased GM in
the right precentral gyrus and rolandic operculum, bilateral postcentral
gyri, cerebellum and right hippocampus. This pattern of GM atrophy
was associated with clinical severity. ST patients compared with
controls showed decreased GM density in the left precentral and
postcentral gyri, and right rolandic operculum and lingual gyrus. A
correlation was found between ST severity and GM density of the
middle cingulate gyrus. Relative to controls, WC patients showed GM
density increases in the right middle frontal gyrus and left superior
frontal gyrus. DT MRI analysis showed a widespread pattern of WM
damage in BL patients, a decreased fractional anisotropy in the right
internal capsule in patients with WC, and no changes in ST.
Conclusions: Patients with dystonia exhibit GM andWM alterations in
regions relevant to motor function, sensory processing, and cognitive
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modulation of motor behaviour, which likely contribute to the clinical
features of focal dystonia.
Funding: MPNS #175090.

doi:10.1016/j.jns.2013.07.583
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Instrumented timed up and go test in progressive
supranuclear palsy

A. Kelemen, A. Takáts, P. Radics, G. Tamás. Department of Neurology,
Semmelweis University, Budapest, Hungary

Background: To diagnose progressive supranuclear palsy (PSP) is
challenging. Its cardinal features are postural instability and gait
disturbance besides vertical gaze palsy. Instrumented timed up and go
(ITUG) test was developed to evaluate gait and balance quantitatively.
Objective: Our aim was to find characteristic mobility parameters
during ITUG-test, which may help the early diagnosis of PSP.
Patients and methods: Six patients with PSP (age: 66 ± 7.3 years;
disease duration: 37 ± 12.1 months) and seven age-matched control
subjects (C) performed ITUG-test consisting of gait, turning, sit-to-
stand and turn-to-sit items three times. Six Opal monitors (APDM
Inc.) with three-dimensional gyroscope and accelerometer were
placed to the chest, trunk and limbs. Data were analyzed with
Mobility Lab software and compared with Mann–Whitney test.
Results: The duration of the whole ITUG-test (median/quartile
range: PSP: 29.1/19.1s, C: 18.4/4.37s; p = 0.01) and of the turning
(PSP: 4.1/1.77s, C: 2.4/0.62s; p b 0.01) and turn-to-sit items (PSP:
5.5/0.88s, C: 3.6/1.30s; p b 0.01) were significantly longer in PSP
compared to controls. Peak velocity of turning (PSP: 98.7/24.99°/s,
C: 149.2/82.73°/s; p b 0.01) and of turn-to-sit (PSP: 93.8/25.95°/s,
C: 148.5/72.33°/s; p b 0.01) and sit-to-stand item (PSP: 51.7/23.2°/s,
C: 71.8/15.92°/s; p = 0.05) were significantly smaller in the PSP group.
The range-of-motion of the trunk in the turn-to-sit item was smaller in
PSP than in controls (PSP: 17/6.28°, C: 31.3/6.95°; p = 0.02).
Conclusion: During the whole ITUG-test we detected signs of
bradykinesia. Parameters of sit-to-stand and turn-to-sit items may
be influenced by the axial rigidity in PSP. Further studies are needed,
if they may be early indicators of the disease.

doi:10.1016/j.jns.2013.07.584
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Patient survey evaluating botulinum toxin type A treatment
for blepharospasm

J. Burnsa, J. Fezzab, D. Truongc, J. Woodwardd. aOphthalmic Surgeons
and Consultants of Ohio, Columbus, OH, USA; bCenter for Sight, Sarasota,
FL, USA; cThe Parkinson's and Movement Disorder Institute, Fountain
Valley, CA, USA; dDuke University School of Medicine, Durham, NC, USA

Introduction: Two recent patient surveys in cervical dystonia and
post-stroke spasticity showed that satisfaction with botulinum toxin
treatment varies over the treatment cycle. Patient satisfaction with
botulinum toxin regimens in blepharospasm, which is a disabling
condition that has a negative impact on patients' quality of life, has
not yet been evaluated in a clinical study.
Patients and methods: This non-interventional survey has collected
self-reported information from patients (aged 18–80 years) who
have received ≥2 botulinum toxin treatments for blepharospasm at

5 medical centers in the USA. Information collected includes
demographic and baseline disease characteristics and details of
previous botulinum toxin treatments (injection intervals, physician's
rationale for intervals used, time course of treatment effects,
treatment satisfaction, and current health status). Treatment effects
were evaluated via patient-reported Jankovic Rating Scale and
Blepharospasm Disability Index scores at the time of interview and
at the time of the peak effect of the last treatment cycle (as remem-
bered by patients at the time of interview).
Results: By 27 March 2013, 123 patients had been recruited; the
maximum expected enrollment is 130 patients (ClinicalTrials.gov
identifier: NCT01686061).
Conclusion: This surveywill provide valuable insight into patient needs
and treatment satisfaction with current botulinum toxin treatment
regimens, whichwill inform futuremanagement of blepharospasm and
help improve outcomes.

doi:10.1016/j.jns.2013.07.585
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A clinical and imaging profile of 35 patients with movement
disorders associated with infection

K.R. Jhunjhunjhunwalaa, M. Netravathib, J. Sainib, P. Pala. aNational
Institute ofMental Health andNeurosciences, Bangalore, India; bNeurology,
National Institute of Mental Health and Neurosciences, Bangalore, India

Background: Movement disorders associated with infections remain
an important debilitating disorder in Asian countries.
Objectives: This study aims to report the clinical and imaging profile of
a large cohort of patients with movement disorders (MD) associated
with infection.
Methods: This was a chart review of 35 patients (F:M—15:20)
presenting with MD in the Neurology services of National Institute of
Mental Health & Neurosciences, India. The demographic profile, type
of infection, time from infection to MD, phenomenology of MD and
MRI findings were reviewed.
Results: The mean age at presentation was 22.6 ± 13.3 years, (5–60),
age of onset ofMDwas 15.7 ± 15 years, and duration of symptomswas
6.9 ± 8.1 years (42 days to 32 years). The mean latency of onset of MD
after the infection was 5.9 ± 4.2 weeks. The phenomenology of MD
includes the following:
(i) pure dystonia—28.6%,
(ii) dystonia with choreoathetosis—22.9%,
(iii) parkinsonism—14.6%,
(iv) pure tremor, hemiballismus, myoclonus and chorea—2.9% each,
and
(v) mixed MD—22.9%.
Most often the MD was generalized (60%), followed by right upper
limb (31.4%) and left upper limb (8.6%). Encephalitis was the most
common infection (85.7%) which was associated with MD. Abnor-
malities of brain MRI, seen in 79.2%, included signal changes in
(i) thalamus—52.0%,
(ii) putamen and subcortical white matter—16% each,
(iii) pons—12%
(iv) striatopallidum, striatum and gray matter—8% each, and
(vi) caudate, cerebellum, lentiform nucleus, midbrain and subthalamic
nucleus—4.0% each.
Conclusions:Movement disorders associated with infectionweremost
often post-encephalitic. Dystonia was the most common movement
disorder, and thalamuswas themost common anatomical site involved.

doi:10.1016/j.jns.2013.07.586

Abstracts / Journal of the Neurological Sciences 333 (2013) e65–e108e90

http://dx.doi.org/10.1016/j.jns.2013.07.583
http://dx.doi.org/10.1016/j.jns.2013.07.584
ctgov:NCT01686061
http://dx.doi.org/10.1016/j.jns.2013.07.585
http://dx.doi.org/10.1016/j.jns.2013.07.586


Abstract — WCN 2013
No: 1644
Topic: 2 — Movement Disorders
Motor and cognitive dysfunction in Parkinson's disease patients
with impulse control disorders

P. Bugalhoa,b, A. Oliveira-Maiac,d, A.S. Correiab, A. Vieirae, M. Gonçalvesd,
O. Ribeiroe. aDepartamento de Neurologia, CEDOC, Faculdade de Ciências
Médicas, Universidade Nova de Lisboa, Portugal; bNeurology, Hospital de
Egas Moniz (CHLO), Portugal; cDepartment of Psychiatry and Mental
Health, Centro Hospitalar de Lisboa Ocidental, Portugal; dChampalimaud
Neuroscience Programme, Instituto Gulbenkian de Ciência, Oeiras, and
Champalimaud Centre for the Unknown, Portugal; eNeuropsychology
Department, Hospital de EgasMoniz, Centro Hospitalar de LisboaOcidental,
Lisbon, Portugal

Background: Impulse Control Disorders (ICD) are frequent and
incapacitating disorders in Parkinson's Disease (PD).
Objectives: To investigate the relation between ICD and:

1. Cognitive dysfunction;
2. Motor phenotype;
3. Motor side effects of dopaminergic treatment.

Methods: ICD were diagnosed with the Questionnaire for Impul-
sive-Compulsive Disorders. Patients with at least one type of ICD
were compared to a group of PD patients without ICD, matched
for gender, education age, age of onset, duration of disease, Hoehn
and Yahr stage and dopamine equivalent doses (DED). Patients
were assessed with the UPDRS and the following neuropsycholog-
ical tests: FAS test, Stroop test, digit span test, Frontal Assessment
Battery, Mini-Mental State Examination, Rey Auditory Learning
Verbal Test, semantic fluency test, and Raven Colored Progressive
Matrices.
Results: We selected 14 patients with ICD, 6 with more than one
type. ICD and non-ICD (n = 14) patients did not differ significantly
regarding neuropsychological tests, motor scores or the prevalence
of motor complications of dopaminergic treatment. Patients with
multiple ICD presented with a significantly (p = 0.002) higher
prevalence of motor fluctuations (4, 67%) than patients with one
type of ICD (0) and patients without ICD (1, 7%). They also had
significantly longer disease duration, higher motor stage and DED.
Discussion: Our results suggest that ICD are not related to cognitive
dysfunction or the non-tremor motor subtype. Multiple ICD could
represent a worse behavioral phenotype, bearing a stronger relation
with motor fluctuations and a higher susceptibility to chronic
dopamine stimulation. However, differences in DED and disease
duration could have biased these results.

doi:10.1016/j.jns.2013.07.587
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Latent trigger point platelet rich plasma (PRP) injections under
ultrasound guidance for chronic myofascial pain

R.V. Bubnova, D. Fodorb. aThe Centre of Ultrasound Diagnostics
and Interventional Sonography, Clinical Hospital “Pheophania” of State
Affairs Department, Kyiv, Ukraine; b2nd Internal Medicine Department,
Iuliu Hatieganu University of Medicine and Pharmacy, Cluj-Napoca,
Romania

Background: Dry needling (DN) under ultrasound guidance is an
effective method for trigger point (MTrP) inactivation. Latent MTrPs,
local dystonia, insensitive to DN, cause postural imbalance, decrease

long term outcome. Injections of platelet rich plasma (PRP) may
become beneficial method for treatment latent MTrP. The aim was to
test feasibility of PRP therapy for incurable latent MTrP.
Materials and methods: We included 20 patients with chronic
myofascial pain, with poor results after four DN sessions. All
patients were randomly assigned to dry needling therapy, either to
PRP injections under ultrasound guidance. Latent MTrPs were
visualised as stiff, hyperechoic areas. We evaluated pain according
to visual analogue scale data, movement volume, activity of MTrP
and US criteria of muscle restoration at 1, 7, 28 days after start of
treatment.
Results: Pain relief after DN was revealed superior vs group B
(P b 0.01). Level of local twitch response was elicited in 33% of
patients after DN versus 19% in group B (P b 0.05). Restoration of
muscle structure and elimination of MTrP were registered after 7 days
after PRP injection. After 28 days, movement volume increased by 40%
after PRP versus 25% after DN (P b 0.05), pain andMTrP recurrence was
significantly lower in groupA: 36 ± 2% compared to 58 ± 3% in group B
(P b 0.05).
Conclusions: Injections of PRP under ultrasound guidance are
effective for inactivation latent MTrP, improve long term outcome,
and can be used as supplement for myofascial pain treatment.

doi:10.1016/j.jns.2013.07.588
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Effects of active-assisted cycling on motor function and balance
in Parkinson's disease

A.L. Ridgela, E.J. Fickes-Ryana,b, K.A. Wilsona. aExercise Physiology, Kent
State University, Kent, OH, USA; bExercise Physiology, West Virginia
University School of Medicine, Morgantown, WV, USA

Background: Parkinson's disease (PD) is a progressive neurodegen-
erative disorder that results in tremor, rigidity, bradykinesia and
postural instability. With the progressive nature of PD, it is critical to
identify optimal rehabilitative interventions to minimize disease
symptoms. We have recently developed an active-assisted cycling
(AAC) intervention, using a commercially available motorized cycle
trainer, which is well tolerated by individuals with PD.
Objective: This study aims to determine if a four-week interval
active-assisted cycling (AAC) protocol improves motor function and
balance in individuals with PD.
Patients and methods: Individuals (N= 27) were randomly assigned
to anAAC or a control group. The AAC group completed 12 sessions over
four weeks on the Motomed Viva 2 Parkinson movement trainer.
Interval AAC included bouts of cycling where the motor assisted
individuals to pedal up to 90 revolutions per minute. The control group
did not cycle but completed functional assessments at baseline and after
4 weeks. Assessments included motor function (UPDRS Motor III) and
balance (Biodex Balance System SD) testing.
Results: UPDRS motor function scores improved in the AAC
condition but not in the control group. Specifically, bradykinesia
and tremor were reduced after this intervention. Limited effects on
balance were noted.
Conclusion: A four week interval active-assisted cycling intervention
improvesUPDRS scores but does not affect balance in individualswith PD.
However, these results suggest that interval AAC could be an important
adjunct to medication for improving motor function in Parkinson's
disease.

doi:10.1016/j.jns.2013.07.589
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Parkinson disease's epidemiology in Goiás and Brazil

H.H.S.Matozinho, N.S. Dias, M.O.F. Iwamoto, T.A.G.J. Ribeiro, F.O. Gomes.
Faculdade de Medicina, Universidade Federal de Goiás, Goiânia, Brazil

Background: Parkinson Disease (PD) is a result of complex interection
between genetic and environmental factors. It is characterized by 4
clinical signs: resting tremor, rigidity, bradykinesia, instability, gait and
postural difficulty.
Objectives: This study aims to check the prevalence of PD in Goiás,
comparing it with Brazil and data in literature.
Methods: Analysis of the numbers of PD hospitalizations through the
Unified Health System (UHS), focusing on aspects as: gender, age,
race, year of internalization (2000–2011), in Goiás and Brazil. The
Hospital Information System (HIS) — Unified Health System
Informatics Department (UHSID) provided data.
Results: The gender number of hospitalizations in Goiás was: 57%
‘male’ and 42% ‘female’; Brazil: 51% ‘male’ and 48% ‘female’. The most
common ages affected with PD in Goiás were: 30% ‘70–79 years old’,
26.5% ‘60–69 years old’, 23.5% ‘above 80 years old’; Brazil: 32% ‘70–
79 years old’, 24.4% ‘60–69 years old’, 19.4% ‘above 80 years old’. The
race prevalence for PD in Goiás was: 44% white and 15% grayish-
brown; Brazil: 50% white and 12.5% grayish-brown.
Conclusion: Although some articles say that PD is more prevalent
among men, this study found no prevalence difference between
genders in Goiás, neither in Brazil. The most common affected
ages and races by PD in literature are the same found in this
study.

doi:10.1016/j.jns.2013.07.590
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Consideration of mechanisms of muscular rigidity in
Parkinson's disease

M. Nagaokaa, N. Kakudab, Y. Hayashia, G. Futatsubashic, T. Fukushimaa,
K. Watanabea. aRehabilitation Medicine, Juntendo University, Tokyo,
Japan; bNeurology, Higashiyamato Hospital, Tokyo, Japan; cComprehensive
Educational Science, Tokyo Gakugei University, Tokyo, Japan

Background: Rigidity is one of the cardinal symptoms in Parkinson's
disease. Based on the findings of microneurography, Burke D et al.
(1977) suggested that, in Parkinson patients, the spindle afferent
responses look like those of normal subjects who are not fully
relaxed and in whom there is a co-activation of the skeletomotor and
fusimotor activity. In previous paper (J Physiol, 1998), we showed
the existence of dynamic and static fusimotor actions on the human
muscle spindle during voluntary contraction.
Objective: In this experiment, we tested whether increased spindle
activities during weak isometric contraction of forearm muscles may
enhance the stretch reflex as seen in Parkinson's disease.
Subjects and methods: Thirteen healthy subjects (8 males and 5
females, age between 26 and 50 years old) were recruited. The
details of methods were the same as appeared in previous paper. A
tungsten micro-electrode was inserted into the left radial nerve and
spindle activities were recorded from extensor carpi radialis brevis
(ECRB). The wrist joint was moved 25° with 5–40°/s by DC-Torque
motor. Spindle activities and EMG were recorded and analyzed by
SC/ZOOM system (Umeå University).
Results: Total number of 43 spindles was recorded from ECRB. All
spindles increased the firing rate by lengthening of ECRB. There was

no stretch reflex in ECRB at rest and during isometric contraction
except one subject.
Conclusion: These findings suggest that increased stretch reflex was
exceptional in normal subjects even with α-γ co-activation. There
might be substantially increased excitability in α motoneurons in
Parkinson's disease.

doi:10.1016/j.jns.2013.07.591
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Pathophysiological analysis of dropped head syndrome caused by
various diagnoses — Based on surface EMG findings and responses
to physiotherapy

M. Nagaokaa, H.-N. Lina, Y. Hayashia, I. Yonezawab. aRehabilitation
Medicine, Juntendo University, Tokyo, Japan; bOrthopedic Surgery,
Juntendo University, Tokyo, Japan

Background: Dropped head syndrome is seen in various diseases. Its
pathophysiological mechanisms are unknown.
Patients and methods: We investigated its pathophysiological
mechanisms with physical and radiological examinations including
MRI, surface EMG and responses to physiotherapy. Subjects had
dropped head as a complaint, but their primary diagnoses were
various. We investigated 16 cases: 10 cases of Parkinson disease and
related disorders, 3 cases of cervical spondylosis and 3 cases with
other diagnoses.
Results: We found that patients had common findings such as
bulging of cervical muscles, and tonic EMG activities mainly in the
extensors in the sitting and standing position, but in the flexors of
the neck only in the supine position. Of the 16 cases, 14 were treated
with physiotherapy to improve the alignment of the pelvis and
whole vertebral column; 6 of the 14 cases (42%) showed remarkable
improvement.
Conclusion: We conclude that the primary reason of dropped head
syndrome is unknown in Parkinson disease and cervical spondylosis,
but also that many of the patients have secondary changes in
alignment of the skeletomuscular system which could be treated
with physiotherapy. For 8 cases with no improvement by physio-
therapy, plausible factors relating to prognosis will be discussed.

doi:10.1016/j.jns.2013.07.592
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“Restless bladder” and the boundaries of the restless
legs syndrome

E. Antelmia, G. Coccagnab, L. Ferini-Strambic, S. Marellic, F. Provinia.
aIRCCS Institute of Neurological Sciences and Department of Biomedical
and Neuromotor Sciences, University of Bologna, Italy; bUniversity of
Alabama at Birmingham Bologna, Bologna, Italy; cDepartment of
Neurosciences, Sleep Disorders Center, Università Vita-Salute San
Raffaele, Milan, Italy

Background: Recently different reports on atypical localization of
Restless Legs Syndrome (RLS) symptoms (namely one arm, tongue,
thorax, and abdomen) beg the question of the boundaries of RLS.
Objective: This study aims to present two patients with a new
atypical localization of restlessness sensation.
Patients and methods: A 43-year-old woman and a 47 years old
man, with a positive family history for RLS, came to our attention
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complaining of unpleasant sensations localized in the inguinal and
bladder region, arising only in the evening while resting, especially
when falling asleep. In both patients symptoms started in the
adulthood and progressively got worse. Symptoms were intense
enough to force void (usually few drops). Voiding yielded transient
benefit so that micturition was repeated even up to 20 times per
night, ceasing in the morning. There was no urgency during the
daytime. Both patients undergone many repeated clinical and diagnos-
tic investigations (laboratory tests, cystoscopy, urography, urodynamic
tests, pelvis and spinal MRI).
Results: All investigations were unrevealing. Various treatments with
antispastic, analgesic, antibiotic or disinfectant drugs, and antidepres-
sants had no effect. Finally, the administration of pramipexole 0.18 mg
before bedtime determined a complete cessation of symptoms,
confirmed also after one year of follow-up.
Discussion: Without considering symptom localization, both cases
present disturbing similarities with RLS: the classical circadian
presentation of symptoms, the symptom's release with muscle
contractions (leading to repeated voiding) and the striking response
to dopaminergic medication. Thus, we emphasize the need to be
aware of this atypical presentation in order to institute appropriate
treatment.

doi:10.1016/j.jns.2013.07.593
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Non-motor symptom differences according to Parkinson's
disease phenotype

M. Alexeeva, G. Pavlicb, I. Moldovanub, N. Diaconuc. aEmergency
Municipal Hospital, Chisinau, Republic of Moldova; bInstitute of Neurology
and Neurosurgery, Chisinau, Republic of Moldova; cInstitute of Cardiology,
Chisinau, Republic of Moldova

Introduction: Non-motor symptoms (NMSs) such as sleep disorders,
fatigue, cardiovascular, neuropsychiatric, gastrointestinal and others
are noticed in most of Parkinson´s disease (PD) patients, at all stages
and phenotypes with an important impact on quality of life. The
study objective was to assess the NMSs in a hospital PD sample and
differences according to phenotype.
Methods: We have included 140 consecutive PD patients from a
tertiary care center. All patients were assessed with Non-motor
Symptoms Questionnaire, other variables being gender, age, treat-
ment duration, PD phenotype and H&Y staging. The patients were
classified into a tremor predominant phenotype (30, 21.4%, group 1),
akinetic-rigid (55, or 39.3%, group 2) and mixed one (55, 39.3%,
group 3). Windows Office Excel 2007 program was used for statistical
analysis.
Results: The mean patients' age was 58.42 ± 7.8 years, 79 men
(56.4%), with an average Hoehn and Yahr stage 1.95, UPDRS part III
off score 25.3 ± 12.7, mean disease duration was 4.07 (0.5 to
16 years). All the motor scores presented more severe values in the
akinetic-rigid group. The average score of NMSs was 29.8, being
significantly higher in akinetic-rigid type of PD vs. tremor predominant
vs. mixed one (23.28 ± 3.3 vs. 40.9 ± 3.8 vs. 21.9 ± 2.3, p1–2 b 0.01,
p1–3 N 0.05, p2–3 b 0.001). The mean NMS number per patient was
higher in the akinetic-rigid group (4.26 ± 0.36 vs. 5.8 ± 0.24 vs.
4.74 ± 0.25, p1–2 b 0.001, p1–3 N 0.05, p2–3 b 0.01).
Conclusion: Akinetic-rigid phenotype of PD has a more severe
expression of non-motor symptoms both in the frequency and
intensity, adding to clinical heterogeneity of this particular disorder.

doi:10.1016/j.jns.2013.07.594

Abstract — WCN 2013
No: 2129
Topic: 2 — Movement Disorders
Arylsulphatase A (ASA) activity in familial Parkinsonism: A
pathogenetic role?

E. Antelmi, M. Fabbri, S. Capellari, G. Rizzo, C. Scaglione, P. Martinelli.
IRCCS, Institute of Neurological Sciences and Department of Biomedical
and Neuromotor Sciences, University of Bologna, Bologna, Italy

Background: Lysosomal impairment is one of the pathogenic
pathways identified in Parkinson's disease (PD). Arylsulphatase A
(ASA) is a lysosomal enzyme. It's still controversial whether ASA
partial deficiency, caused by the pseudodeficiency allele (ASAp),
represents a non-pathogenetic condition, although different neuro-
logical diseases have been linked with it.
Objective: We analyzed the pedigrees of three patients with PD and
ASA partial deficit.
Materials and methods: We performed clinical, laboratory, neuro-
imaging and neuropsychological investigations, ASA activity dosage
and genetic analysis for ASA alleles in three pedigrees.
Results: In family # 1 we found three subjects with MD (two sisters:
a 65-index case- and a 68 years old lady with PD and a 26 years old
boy-index case's son — with essential tremor). In family # 2 we
detected two sisters with PD (a 78 and a 67 years old lady). Finally,
in family # 3 we had a 63 (index case) and her sister, a 72 years old
lady, both with PD. Patients showed a mild form of disease (6/6)
with frequently atypical features, i.e. postural tremor (4/6), tremor of
the head (1/6), orthostatic tremor (1/6), cognitive impairment (4/6)
and poor L-dopa response (6/6). ASA activity was reduced in all the
examined family members, due to the presence of ASAp.
Conclusion: Our report describes three families with ASA pseu-
dodeficiency and high prevalence of movement disorders. ASA partial
deficit could act at the level of the converging pathway between
lysosomal impairment and neurodegeration, increasing aSyn protein
aggregation and accumulation.

doi:10.1016/j.jns.2013.07.595

Abstract — WCN 2013
No: 2070
Topic: 2 — Movement Disorders
Autonomic dysfunction in Tunisian patients with
Parkinson's disease

I. Lakhdar, S. Ben Sassi, F. Nabli, R. Amouri, M. Zouari, F. Hentati.National
Institute Mongi Ben Hamida of Neurology of Tunis, Tunis, Tunisia

Background: Parkinson's disease (PD) is a progressive neurological
disorder characterized by a large number of motor and non-motor
symptoms such as olfactory impairment, sleep problems, cognitive
problems, psychiatric symptoms and autonomic dysfunction (AD).
The autonomic domain is broad including symptoms and signs that
relate to cardiovascular, gastrointestinal, urinary, thermoregulatory,
pupillomotor, and sexual functioning.
Objective: The aim of this study was to assess the prevalence and the
clinical characteristics of autonomic dysfunction in Tunisian patients
with PD.
Patients and methods: We conducted a prospective study in 361
patients with PD (187 males, 174 females), at the National Institute
of Neurology in Tunis. Demographic and clinical data were collected
and included motor scores (MDS-UPDRS, Schwab and England and
Hoehn and Yahr scores). The autonomic function was evaluated
using a reliable avec valid instrument, the SCOPA-AUT test.
Results: Autonomic dysfunction was frequent in our population. 37.7%
of our PD patients showed cardiovascular dysautonomic symptoms,
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48.7% had gastrointestinal disorders and 33% had urinary problems.
AD was correlated with age, disease motor severity, depression,
cognitive dysfunction, sleep disorders and high doses of dopaminergic
medication.
Conclusions: AD was an important feature of PD in our patients,
warranting increased clinical awareness and highlighting the need
for efficacious therapies for the wide spectrum of problems related to
this domain of PD.

doi:10.1016/j.jns.2013.07.596
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Polyneuropathy in idiopathic Parkinson — An analysis of risk
factors in a mixed Parkinson population

G. Ablingera, V. Culeaa, M. Kögl-Wallnera, W. Seela, A. Leithnerb, C.N.
Homanna, F. Fazekasa. aDepartment of Neurology, Medical University
Graz, Graz, Austria; bDepartment of Orthopedic Surgery, Medical University
Graz, Graz, Austria

Background: Several studies have shown a high prevalence of
peripheral neuropathy (PN) in idiopathic Parkinson's disease (IPD),
suggesting it was levodopa induced or related to a vitamin B12
deficiency on the basis of cumulative levodopa exposure. However,
existing studies included no or only small numbers of patients without
PD medication.
Objective: This study examined the prevalence of PN in a cohort of
consecutive IPD patients of a general neurology outpatient clinic
with a substantial number of de novo patients and analyzed the
prevalence of potential risk factors.
Patients and methods: 20 IPD patients, Hoehn and Yahr stage 1–4,
were examined for the presence and severity of PN, using a definition of
distal symmetric polyneuropathy, including electrophysiological mea-
sures, the Utah Early Neuropathy Scale (UENS) and the Toronto Clinical
Scoring System (TCSS). UPDRS examinations determined the severity of
IPD. Potential risk factors, including alcoholism, cobalamin deficiency,
high fasting-homocysteine and -methylmalonic acid levels, abnormal
fasting glucose, HbA1c levels, and other PNP related serum parameters
were analyzed.
Results: PN was present in 55% of IPD patients. T-tests and chi square
tests didn't show a significant difference of age, UPDRS or sex between
PN-positive and PN-negative patients. An analysis of risk factors didn't
show a significant cumulation of risk factors or even of cobalamin-
associated laboratory parameters. UPDRS levels significantly correlated
with TCSS-levels.
Conclusion: A high prevalence of PN in IPD patients, independent of
levodopa exposure or other known risk factors, was shown, but
further studies regarding etiology of PN are warranted.

doi:10.1016/j.jns.2013.07.597

Abstract — WCN 2013
No: 2021
Topic: 2 — Movement Disorders
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EEG study of visual affective word processing
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P.A. Silburna,b,f, R. Marshd,e, G. Mellickb,g, D.A. Coplanda,c. aUQ Centre for
Clinical Research, University of Queensland, Brisbane, QLD, Australia;
bNeurology, Royal Brisbane &Women's Hospital, Brisbane, QLD, Australia;
cSchool of Health & Rehabilitation Sciences, Brisbane, QLD, Australia;
dSchool of Medicine, University of Queensland, Brisbane, QLD, Australia;

ePsychiatry, Royal Brisbane & Women's Hospital, Brisbane, QLD, Australia;
fAustralasian Centre for Neuromodulation, University of Queensland,
Brisbane, QLD, Australia; gEskitis Institute for Cell & Molecular Therapies,
Griffith University, Brisbane, QLD, Australia

Background: Parkinson's disease (PD) is associated with abnormal
processing of emotions, including blunted physiological arousal and
startle reflex when responding to threatening negative stimuli, and
deficits in the production and recognition of facial expression and
emotional prosody.
Objective: To identify neurophysiological abnormalities of emotional
processing in PD using event related potentials generated from EEG
while processing emotional information.
Patients and methods: We recruited 17 non-demented PD patients
without affective disturbances and 19 healthy adults. ERPs were
recorded from 128 channels, while participants performed a visual
word affective priming task. This task elicited information on
abnormalities in automatic emotional processing, and consecutively
presented negatively or neutrally valanced two words in a 150 ms
interval. Participants evaluated the valance of the second word
(target word) and amplitudes of ERPs were examined. Repeated
measures ANOVA were computed to examine congruency and target
valence effects on the ERP amplitudes for within groups and also
between groups.
Results: In healthy adults, larger amplitudes for P300 (F = 8.7,
p b 0.01) and late positive potential (LPP) (F = 15.3, p b 0.01) were
observed when negative in comparison to neutral stimuli was
presented at frontal (Fz) and right parietal (P4) regions, respectively.
These effects reflecting biases towards negative stimuli were lost in PD
patients (FFz P300: F = 0.002, p = 0.97; FP4 LPP: F = 3.84, p = 0.07).
Conclusion: Neurophysiological deficits in automatic emotional pro-
cessing are present in PD patients without affective disturbances. These
deficits in automatic emotional processing in PD can be identified by the
frontal P300 and the right parietal LPP ERP components.

doi:10.1016/j.jns.2013.07.598
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Chorea-athetosis as the first clinical manifestation in HIV patient

K. Flabouriaria, M. Ladab, G. Karlisb, K. Konnarib, G. Koratzanisb.
aNeurological, General Hospital of Attica, Sismanogleio, Athens, Greece;
bInternal Medicine, General Hospital of Attica, Sismanogleio, Athens, Greece

Objectives: There are many reports in the bibliography that
commend the clinical association of infection with HIV with
movement disorders.
Case report: 35 years old female was introduced to our hospital
because of hyperpyrexia and abnormal involuntary movements in
the extremities of the left side (choreo-athetitic).
The first MRI examination of the head revealed in the right thalamic
area pathological signal in T2w and T1w images. GD-enhancement
was marked. Lumbar puncture was negative.
PCR for virus in the CSFwas negative. IgG Toxoplasma title was elevated
in blood examination. HIV test was positive. The choreo-athetosic
movement was the first clinical manifestation to our patient. She
received therapeutic dose for toxoplasmosis (co-trimoxazole) IV
for 6 weeks. The clinical status of the patient has improved.
We do follow-up to the patient with MRI and clinical examination
monthly.
Conclusion: Solitary lesions with mass effect or contrast enhancement
were seen inmanyHIV patients that have been studied for possible focal
brain lesions. Most of them were caused by cerebral toxoplasmosis.
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In other patients PML or HIV encephalitis or lymphoma has been
diagnosed. The issue of increased vulnerability of the basal ganglia to
HIV infection is discussed.
Evidence of dysregulation by SPECT has been reported.
WE conclude that dystonia, athetosis or chorea could be the first ever
clinical sign of HIV patients.

doi:10.1016/j.jns.2013.07.599
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Botulinum toxin in focal hand dystonia — Reasons for drop-out
from the treatment

M. Balaz, M. Bareš. Neurology, Masaryk University, St Anne's University
Hospital, Brno, Czech Republic; CEITEC — Central European Institute of
Technology, Brno, Czech Republic

Objective: The goal of the study was to assess the reasons for
discontinuation of long-term treatment of writer's cramp in patients
treated with botulinum toxin (BTX). We also observed the long term
BTX treatment outcomes.
Introduction: Botulinum toxin A is considered to be an effective
treatment for the patients suffering from focal hand dystonia (such
as writer's cramp) but its long-term usefulness may be limited by
frequent discontinuation of the treatment for various reasons.
Methods: We reviewed the records of 58 patients who had more
than 400 applications of BTX. We also conducted surveys via mail or
telephone interviews with the patients who were lost to regular
follow-up.
Results: Each patient had at least 2 application sessions, median
treatment duration was 82 months. 83% of treated patients reported
at least a partial improvement of their condition. There were no
serious adverse events.
Most frequent side effect was the weakness of muscles adjacent to
the injection site.
Altogether 32 (55%) patients chose to discontinue the treatment.
Conclusions: High proportion of the patients chose to discontinue
the treatment with BTX. The main reasons for discontinuation were
side effects (33%), low efficacy (30%), relocation (7%), change of
writing habits (6 %), new symptoms and change of treatment (6.5%),
other and unknown reasons (17.5%). While BTX remains an effective
treatment, drop-out rate appears to be higher than in other focal
dystonias, especially due to the side effects and subjectively assessed
low efficacy in some patients.

doi:10.1016/j.jns.2013.07.600
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head-restrained, alert animals

D. Andresa,b,c, D. Cerquettib, M. Marcelob, R. Stoopa. aInstitute of
Neuroinformatics, ETH and UZH, Zurich, Switzerland; bFleni Institute,
Movement Disorders Section, Buenos Aires, Argentina; cSociety in
Science, The Branco-Weiss Fellowship, Administered by ETH, Zurich,
Switzerland

Background: Neuronal activity microelectrode recording (MER) is
the standard means of intrasurgical target localization for Deep Brain
Stimulation electrode implantation. Since MER is usually only
obtained for patients with Parkinson's disease under local anesthesia,

an important question is how the neuronal discharge characteristics
of the Basal Ganglia vary with the level of alertness.
Objective:Designing a protocol forMER in head-restrained, alert animals.
Material and methods: Thirty-six adult Sprague–Dawley rats were
assigned randomly to two groups: control and 6OHDA-lesioned
animals. Between 21 and 28 days after the lesion procedure, animals
went through stereotactic surgery with the objective of registering
spontaneous activity of themedial Globus Pallidum (GPi). Animalswere
placed in an ad-hoc built restraining device that did not allow any
spontaneous movements during the whole recording time. The eyes of
the animals were covered; all recordings were obtained in conditions of
environmental silence. The alertness level was characterized periodi-
cally with a standardized non-painful stimulus.
Results: We were able to record neuronal activity in 38 single-
neurons uninterruptedly during the awakening process, and for long
periods of thereafter. The mean length time of the recordings was
58.98 ± 30.82 min. After the surgery, wellbeing and alertness level
were confirmed by letting the animals explore the laboratory.
Conclusion: We described a protocol for recording in relaxed, head-
restrained animals the activity of single deep-brain neurons, under
stationary conditions during the transition from deep anesthesia to
full alertness. The protocol enables to evaluate the impact of the level
of alertness at the cellular scale.

doi:10.1016/j.jns.2013.07.601
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supranuclear palsy
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Objective: We investigated the frequency of the hypercapnic
respiratory failure in progressive supranuclear palsy (PSP). We also
discussed the clinical meaning of such hypercapnaemia in PSP.
Background: Progressive supranuclear palsy is a well recognized
atypical parkinsonian syndrome. Although nonmotor complications,
such as aspiration, dysphagia, and autonomic impairment appear
with advance, there is no report of hypercapnaemia in PSP. Since we
experienced a case of PSP who showed remarkable hypercapnaemia
in his terminal state, we hypothesized that hypercapnaemia could be
a common condition in advanced stage of PSP.
Patients and methods: We extracted consecutive 6 cases of PSP who
died at our hospital from January, 2008 to December, 2011, and their
medical records were reviewed retrospectively about the physical
conditions.
Results: The mean age of PSP cases at death was 79.7 (70–86) years
old. The mean age at onset was 71.5 (59–79) years old, and average
disease during was 8.2 (3–11) years. Two of those were classical
Richardson's syndrome. Five cases were pathologically confirmed as
PSP. Hypercapnaemia was observed among five cases within three
months before they died.
Conclusions: Hypercapnic respiratory failure is often seen in patients
with advanced PSP. Therefore, such hypercapnic condition can be
one of the common clinical features in advanced PSP. Although there
is some influence of respiratory complications, such as pneumonia, it
may reflect the central hypoventilation in endstage PSP.

doi:10.1016/j.jns.2013.07.602
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Isolated focal tongue dyskinesia
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Lorenzino, Cesena, Italy; bIRCCS Istituto delle Scienze Neurologiche,
Dipartimento di Scienze Biomediche e Neuromotorie, Università di
Bologna, Italy; cProfessional Consultant in Neurology, Bologna, Italy

Background: Focal dyskinesias affect a restricted region of the body
in isolation and may exhibit a broad range of abnormal movements.
Objective: To describe a patient with isolated focal tongue dyskinesia.
Patients and methods: A 71-year-old woman was referred because
of a two-year history of continuous movements of her tongue.
Spontaneous tongue movements were described as fluctuating but
did not fully disappear.
Results: At neurological examination continuous movements with a
waxing and waning U-shaping of the tongue were observed at rest.
These movements quite abated while tongue protrusion and speaking,
did not interferewith feeding, could becomemore vigorous in response
to head position change and stress but were not distractible. The
patient was given a placebo injection but her tongue movements were
unaffected. BrainMRI, dopamine transporter single photon emission CT,
electroencephalography, and laboratory investigations were normal. A
video-polysomnography documented a normal macro- and micro-
structure of sleep and the absence of abnormal movements of
the tongue during sleep. No psychiatric disturbances were detected.
Clonazepam at a dose of 0.5 mg per day conferred significant
improvement.
Conclusions: Focal tongue dyskinesia is rare and can be misdi-
agnosed as having a psychogenic cause. Our patient had some unique
features: tonguemovements were present at rest, were not distractible,
and did not interfere with feeding and speech. These clinical features
and normal psychiatric evaluation support the tongue dyskinesia
in our patient that is “symptomatic” and the need of an ongoing
follow-up.

doi:10.1016/j.jns.2013.07.603
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Quality of life in patients with Parkinson's disease and impulsive
control disorders

A. Nikitina, N. Fedorova. Russian Medical Academy for Post-Graduate
Education, Moscow, Russia

Dopaminergic replacement therapy (DRT) is effective in treating the
motor symptoms of Parkinson's disease (PD), but can lead to
impulsive control disorders (ICDs) in some patients. ICDs include
pathological gambling, hypersexuality, compulsive shopping, binge
eating, punding, and compulsive use of DRT (dopamine disregulation
syndrome).
Objectives: To survey quality of life in patients with PD and ICD.
Material and methods: 247 patients with PD were questioned by
Questionnaire for Impulsive-Compulsive Disorders in Parkinson's
Disease — Short (Weintraub D et al., 2009). For assessment quality of
life in PD patients with ICD, PDQ-39 (Peto V et al., 1995) was used;
for assessment quality of life in caregiver, Burden Interview (Zarit SH
et al., 1980) was used; and for assessment daily activities, the scale of
Schwab & England (1967) was used. 55 patients (23%) (aged from 42
to 82 years, with 28 men) were recruited to this study. Average
disease duration was 11.2 ± 5.56 years (from 2 to 24 years). L-dopa
equivalent dose was from 900 to 2000 mg/day.

Results: Depression of daily activities was averaged 67% ± 19.67%.
The quality of life in PD patients with ICD was 25% to 89%
(52.4% ± 19.97). Caregivers noticed high burden in 7.7% cases,
moderate — in 61.5% and low burden — in 30.7% cases.
Conclusions: ICD has significant influence to daily activities in PD
patients and reduces quality of life in PD patients and their caregivers.

doi:10.1016/j.jns.2013.07.604
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Myoclonus after treatment of cobalamin deficiency: An unusual
complication in adult

A. Ben Mahloud, M. Zouari, F. Emna, F. Hentati. Neurology, National
Institute Mongi Ben Hamida of Neurology of Tunis, Tunis, Tunisia

Introduction:Myoclonus is not a classic feature of vitamin B12 (vit B12)
deficiency in adults, though they are frequent in infant cases.
Objective: We report an adult patient with cobalamin deficiency
that developed myoclonus exaggerated after the initiation of vit B12
treatment.
Case report: A 56 years old woman presents an acute mental
confusion with walking and urinary difficulties. Neurological exam-
ination found a disoriented and hallucinated patient with pyramidal
and cordonal syndromes, associated to peripheral sensory signs. Mild
myoclonus of the upper limbs was noted initially. The vit B12 blood
level was low. The MRI showed an extensive posterior cervical and
dorsalmyelitis. 48 h after the initiation of vit B12 therapy, she developed
head myoclonus persisting even during sleep, and contrasting with an
improvement of the mental confusion. The electroencephalogram was
comitial. Themyoclonus improved after the administration of low doses
of clonazepam.
Discussion: In infantile cobalamin deficiency, variable movement
disorders were reported (tremors, chorea, dystonia, myoclonus)
usually occurring early in the disease and worsening after treatment.
In the literature, there were only two reported adults with cortical
and spinal myoclonus, one of them appearing after treatment. This
phenomenon may be explained by the sudden stimulation of folate
and cobalamin pathways and producing a temporary imbalance of
the complicated metabolic pathways of cobalamin.
Conclusion: To our knowledge, this is the third report of myoclonus
in an adult patient with vit B12 deficiency. Myoclonus should be
considered as one of the extraordinary neurological manifestations of
vit B12 deficiency in adults.

doi:10.1016/j.jns.2013.07.605
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Parkinson's disease by acoustic analysis and statistical methods

S. Sapira, S. Skoddab, E. Sprecherc. aCommunication Sciences and
Disorders, University of Haifa, Haifa, Israel; bDepartment of Neurology,
Ruhr-University Bochum, Bochum, Germany; cPhysiotherapy, University
of Haifa, Haifa, Israel

Background: Parkinson' disease (PD) is a slowly progressive and
highly debilitating CNS disease. By the time it is firmly diagnosed via
routine neurological examination, there is already substantial
damage to the CNS. Dysarthria is present in 70–90% of individuals
with PD. It has been suggested that subtle signs of the dysarthria,
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detectable only by acoustic methods, might serve as biomarkers to
help detect the presence of the disease in its early stages.
Purpose: To detect voice and speech abnormalities at early motor
signs of PD (EMSPD).
Methods: The speech (reading a paragraph) of 49 individuals with
EMSPD (25 M, 24 F; age = 63.18 ±9.55 years; H&Y = 1.66 ± 0.40;
UPDRS = 18.65 ± 8.36; years since diagnosis = 2.61 ± 1.44) and 84
healthy controls (HC, 40 M, 44 F, age = 64.87 ± 8.45) was analyzed
using acoustic measures of vowels, voice quality, pitch prosody, and
pauses and rhythmic aspects of speech. Statistical methods were
then applied to determine the acoustic predictors for the diagnostic
model (these methods included a backward elimination effect
selection logistic regression procedure; model diagnostic procedures
and ROC analyses; and P values, odds ratios and associated 95%
confidence intervals, along with optimized model cutoffs).
Results: ROC area under the curve (AUC) was 0.8657. Optimization
of the cutoff for maximum overall correct prediction (at probability
38% or higher) yielded 81.6% sensitivity and 73.3% specificity, with
overall 78.5% correct prediction.
Conclusions: Dysarthria is present in at least 78.5% of patients with
EMSPD. It is yet to be determined whether dysarthria is present and
detectable by acoustic and statistical analyses at preclinical stages of
the disease.

doi:10.1016/j.jns.2013.07.606
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Clinical features of GM1 gangliosidosis type 3

T. Mano, S. Matsuda, M. Taira, T. Yamamoto, J. Shimizu, A. Iwata,
S. Tsuji. The University of Tokyo Graduate School of Medicine,
Tokyo, Japan

Background: GM1 gangliosidosis is a rare inherited lysosomal storage
disorder due to deficiency of the β-galactosidase, resulting in
accumulation of GM1 gangliosides and other glycoconjugates in the
brain and visceral organs. GM1 gangliosidosis type 3 is a late-onset
chronic form, and this form is very rare.
Objective: To describe clinical features of GM1 gangliosidosis type 3
from genetically proven three cases.
Methods: The patients were 2 males and 1 female. Average age of
the patients was 36 yo (18–58). Description of clinical features,
imaging, biochemical and genetic analysis was done.
Results: All patients were born of a consanguineous marriage. All
patients were born normally and had normal developmental
milestones. Average age of the disease onset was 7.8 yo (3–11).
Neurological examination showed generalized dystonia, gait distur-
bance and speech difficulty. Dystonia was especially prominent in
face and neck, which were previously reported in only few cases as
blephalospasm or jaw-closing impairment. Two patients had mental
retardation. No patients had facial dysmorphic features or cardio-
myopathy. Bone radiography revealed scoliosis, hip dysplasia, and
flattening and anterior beaking of the vertebral bodies in all cases.
Brain MRI showed slight abnormality of basal ganglia in all cases, and
cerebral atrophy in 2 cases. Average leukocyte β-galactosidase
activity was 7.8% ± 2.0% of normal. All patients had homozygous
I51T mutation in GLB1 gene.
Conclusion: In comparison with prior cases, facial and neck dystonia,
and speech difficulty were distinctive features in our cases. This
might be a characteristic of I51T mutation in GM1 gangliosidosis
type 3.

doi:10.1016/j.jns.2013.07.607
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The application of L-DOPA-containing polymeric nanoparticles
provides motor function recovery in 6-OHDA-indused Parkinson's
disease model

I.G. Kondrashevaa, P.E. Gambaryanb, E.S. Severina, A.A. Gusevab,
A.A. Kamenskyb. aResearch Center of Molecular Diagnostics & Therapy,
MoscowStateUniversity,Moscow, Russia; bBiology,MoscowStateUniversity,
Moscow, Russia

Background: The inclusion of L-DOPA into the PLGA nanoparticles
increases effective half life time, drug's bioavailability and efficacy.
Furthermore, nasal administration is an advanced brain delivery
route for the Parkinson's disease (PD) treatment.
Objective: To detect the efficacy of nano-DOPA nasal administration
in comparison with standard drug using PD model.
Materials and methods: L-DOPA-containing nanoparticles (250 ±
50 nm) were synthetized with double emulsion method. The therapy's
efficacy was examined using Wistar rats (320± 20 g) with 6-OHDA
induced PD. Animal's motion coordination and behavior were analyzed
using forelimb placing, open field etc. tests. The drugs were adminis-
tered daily, 0.35 mg/kg (by L-DOPA).
Results: Significant coordination performance improvement was
detected in the nano-DOPA-treated group by the second week of
therapy. By the therapy start the results of PD animal groups in the
placing task reached 81 ± 15% (by the intact control). L-DOPA showed
significant effect (91 ± 8%*) at the first administration only. After the
17 weeks of treatment coordination performance was 94 ±12%* in
nano-DOPA-treated, 62 ± 13% in L-DOPA-treated and 51±28% in non-
treated group of animals. A week after the drug cancellation the results
were 77 ± 15%*, 60 ± 15% and 47 ± 29% respectively. *p b 0.05.
Conclusion: Nano-DOPA nasal administration provides lasting motor
function recovery and allows to considerably lower the effective drug
dose, keeping the effect even a week after the drug cancellation.

doi:10.1016/j.jns.2013.07.608
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Automatic detection of freezing index of Parkinson's disease
using a portable gait rhythmogram

A. Hayashia, H. Shimurab, S. Aibac, M. Yoneyamad, H. Mitomae.
aRehabilitation & Neurology, Juntendo University Urayasu Hospital,
Urayasu-city, Japan; bNeurology, Juntendo University Urayasu Hospital,
Urayasu, Japan; cRehabilitation, Juntendo University Urayasu Hospital,
Urayasu-city, Japan; dMitsubishi Chemical Group Science and Technology
Research Center, Tokyo Medical University, Tokyo, Japan; eDepartment of
Medical Education, Tokyo Medical University, Tokyo, Japan

Background: Freezing of gait is one of the most important motor
symptoms in Parkinson's disease. However, we do not have a
good method to evaluate accurately the daily profile of freezing in
patients with Parkinson's disease. The aim of this study is to develop
a new method of automatic detection of daily profile of freezing of
gait on Parkinson's disease using a portable rhythmogram.
Patients and methods: Firstly, by using a portable gait rhythmogram,
we examined gait acceleration and rhythm in 30 patients compared
with 27 normal control subjects on 5 mor 10 mwalking. Secondary, we
studied daily profile of gait in 20 patients with Parkinson's disease using
the rhythmogram during 2 or 3 whole days.
Results: The gait acceleration as strength of parkinsonian gait was
apparently weak compared as normal control. We also could detect
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freezing gait by consecutive changes of gait rhythm and rapidly changes
above 3 Hz (cadence: 180 steps/min), which was also confirmed by
video camera on 5 m or 10 m walking. Furthermore, we also could
make a whole day profiling of gait and an automatic detection of
freezing index (freezing frequency a day) on parkinsonian gait by
studying gait rhythm with the portable gait rhythmogram.
Conclusion: In this study, we could extract the characteristic of the
parkinsonian gait and evaluate especially freeing events more objec-
tively. This method may bring us to evaluate severity of parkinsonian
gait not only in a consulting room but also daily profile even not to see
directly using the portable gait rhythmogram.

doi:10.1016/j.jns.2013.07.609
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Comparison of smooth pursuit eye movement (SPEM) in patients
with idiopathic Parkinson's disease (PD) and progressive
supranuclear palsy (PSP)

N. Itoa, N. Tamakia, A. Masunoa, K. Ikenoa, S. Onishia, N. Kobayashia,
H. Takeia, P.M. Olleya, S. Chibaa, K. Inouea, G. Barnesb, K. Fukushimaa,
T. Warabia. aDepartment of Neurology Clinical Brain Research Laboratory,
Sapporo Yamanoue Hospital, Sapporo, Japan; bFaculty of Life Sciences,
University of Manchester, Manchester, UK

Background: SPEM is impaired in most patients with PD and PSP,
though the nature of the impairment is poorly understood.
Objective: To examine whether the impaired SPEM in PD/PSP
involves impaired visual motion working memory and/or movement-
preparation.
Patients andmethods: Twenty-one PD patients, 6 PSP patients and 10
controls completed a memory-based SPEM task (Shichinohe et al.,
2009). Cue 1 indicated visual motion-direction while cue 2 instructed
the subject to prepare to pursue (go) or not to pursue (no-go). Subjects
were required to pursue correct spot from 2 oppositely moving spots or
not to pursue by selecting a 3rd stationary spot. For comparison, simple
ramp-pursuit was also examined.
Results:
(1) In the memory-based SPEM task, error rates of all PD were low
(b5%), similar to controls, but all PSP had higher error rates.
(2) During go trials, controls exhibited SPEM followed by corrective
saccades. Most PD (12/21) and PSP (3/3) tracked correct spot with
saccades; SPEMwas absent before the saccades.Mean latencies of thefirst
saccades in PD and PSP were longer than those of controls (p= 0.02).
(3) During simple ramp-pursuit, most PD (15/20) and PSP (5/6)
exhibited initial SPEM followed by corrective saccades, and their
latencies were similar to those of controls.
(4) In both tasks, peak SPEM velocities were lower in PD and PSP
than those in controls (p b 0.01).
Conclusions: The working memory of motion-direction and go/no-
go selection was normal in PD but not in PSP. Both had difficulty in
initiating SPEM using the cue information.

doi:10.1016/j.jns.2013.07.610
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Association of idiopathic polyneuropathy and incident
Parkinson's disease: A population-based observational study

F. Andersohna, A. Micleab, C. Ismailc, N. Arnoldb, D. Guod, T. Nissleinb,
C. Conradtd. aFrank Andersohn Consulting & Research Services, Berlin,

Germany; bAbbott GmbH & Co. KG, Hannover, Germany; cPB Consulting
Network, Neumarkt, Germany; dAbbVie Inc., North Chicago, IL, USA

Background: Studies have reported an association between levodopa
exposure in Parkinson's disease (PD) and an increased incidence of
idiopathic polyneuropathy (IPNP).
Objective: To investigate if newly diagnosed PD patients have a
higher prevalence of IPNP than the general population.
Patients and methods: Newly diagnosed PD patients without
previous exposure to antiparkinsonian drugs and age-, sex-, and
practice-matched controls were identified in the UK General Practice
Research Database. They were compared for the presence of IPNP
within 3 years preceding the index date, i.e. date of PD onset in PD
patients or matched date in controls. PD patients and controls were
≥18 years of age and had ≥3 years of person-time in the database.
Patients with risk factors for neuropathy (e.g. diabetes, alcohol abuse)
or prescriptions of drugs known to cause neuropathy or parkinsonism
were excluded. Conditional logistic regression analysis was used to
calculate odds ratios for the association between IPNP and PD.
Results: 5089 PD patients and 19,897 controls were included. 20 PD
patients (0.39%) and 40 controls (0.20%) had a diagnosis indicating
IPNP within 3 years prior to the index date. After manual record
review, 15 PD patients and 24 controls had confirmed IPNP. The
prevalence of IPNP was increased 2.4-fold in PD patients compared
to controls (OR = 2.41; 95% CI 1.17–4.81). There was no indication
that age or sex acted as effect modifiers.
Conclusions: In this observational study, patients with incident PD had
a higher prevalence of pre-existing IPNP that cannot be explained by
adverse effects of antiparkinsonian drugs.

doi:10.1016/j.jns.2013.07.611
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A substantial investigation on psychiatric symptoms in patients
with Parkinson's disease (PD)

K. Hasegawaa, A. Kumonb, M. Saruwatarib, T. Yokoyamab, E. Horiuchib,
Parkinson Study Group of Sagamihara. aNeurology, National Hospital
Organization, Sagamihara National Hospital, Kanagawa, Japan; bNeurology,
National Hospital Organization, Sagamihara National Hospital,
Sagamihara, Japan

Objective: To investigate a situation of psychiatric conditions in
patients with PD.
Methods: Our survey was carried out after our Hospital Ethics
Committee approved our clinical research program. We conducted
the survey of 351 patients with PD in our out-patient clinic who
assented to our clinical research program. Used test batteries were
bellows, for cognition were MMSE and WAIS-III, for frontal lobe
function were FAB, word fluency test and apathy test, for depression
were HAM-D, BDI and SDS, for memory function was RBMT, for
hallucination was NPI, and for sleep function was ESS. At the same
time, we checked their motor function (UPDRS), their QOL (PDQ-39)
and imaging studies (MRI, ECD-SPECT, MIBG cardiac spectroscopy).
These data were analyzed by adequate statistical methods.
Results: Patient background: M:F = 160:191, examined age: 69.6 ±
7.7 y-o, age of onset: 63.0 ± 4.5 y-o, and duration of illness: 4.5 ±
6.6 years. H-Y stage: Y-2, 36%; Y-3, 44%; and Y-4, 19%. Results of
score in the first year were as follows: In MMSE score b23 points,
30.3%; in RBMT score b15 points, 32.3%; and detected depression
state by BDI, 48% (however, no one in depression state in HAM-D).
Frontal lobe function is impaired in proportion to other lobes from
our results.
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Conclusions: In this investigation, characteristics of psychiatric
symptoms in PD become identified. It is important to continue
with such investigations for the purpose of improving QOL in PD
patients.

doi:10.1016/j.jns.2013.07.612
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Transcranial sonography and pocket smell test in differing
Parkinson's disease from essential tremor

I.S. Bradvicaa, S.B. Soldoa, D. Janculjaka, I. Mihaljevicb, M. Titlicc.
aNeurology, Clinical Hospital Center Osijek, Osijek, Croatia; bDepartment
for Nuclear Medicine and Radiation Protection, Clinical Hospital Center
Osijek, Osijek, Croatia; cDepartment for Neurology, Clinical Hospital
Center Split, Split, Croatia

Introduction: We wanted to determine the specificity and sensitivity
of transcranial sonography (TCS) and Pocket Smell Test (PST) in
differing Parkinson's disease (PD) from essential tremor (ET). We
also wanted to compare these methods with the specificity and
sensitivity of DaTSCAN used as a gold standard.
Patients andmethods: In this study we included 110 patients with the
symptomatology of parkinsonism present in the last 6 to 12 months.
According to the DaTSCAN results, patients were divided into two
groups. The PST was performed to evaluate the olfactory dysfunction.
Using TCS the possible substantia nigra hyperechogenicitywas encircled
and measured. The sensitivity and specificity of PST and TCS were
calculated.
Results: From 110 patients, 51 (46.4%) patients had ET and 59
(53.6%) patients suffered from PD. Olfactory dysfunction was present
in 44 (74.6%) patients with PD, and in 10 with ET. The specificity of
PST is 80.39%, and the sensitivity is 74.58%. The hyperechogenicity of
the substantia nigra was predominantly found in patients with
Parkinson's disease. The specificity of TCS is 88.2%, and the sensitivity
is 94.9% in confirming Parkinson's disease.
Conclusion: We suggest that it would be useful to perform these
methods routinely in the everyday practice as a good screening
protocol before indicating DaTSCAN.

doi:10.1016/j.jns.2013.07.613
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Eye of the tiger sign in a patient with levodopa-induced
motor complications

C. Piresa, H. Nzwalob, S. Reimãoc, L.C. Guedesd,e, M.M. Rosad,e, M. Coelhod,e.
aDepartment of Neurology, Hospital do Divino Espírito Santo, Ponta
Delgada, Lisbon, Portugal; bDepartment of Neurology, Hospital de Faro,
Faro, Lisbon, Portugal; cDepartment of Neuroradiology, Hospital de Santa
Maria, Lisbon, Portugal; dDepartment of Neurosciences, Hospital de Santa
Maria, Lisbon, Portugal; eInstitute ofMolecularMedicine, Faculty ofMedicine,
Lisbon, Portugal

Background and objective: An important differential diagnosis of
Parkinson Disease (PD) is Progressive Supranuclear Palsy-parkinson-
ism (PSP-P). The most useful clinical features to distinguish PSP from
PD are early falls due to postural instability and supranuclear gaze
palsy or slowed vertical saccades. We report a parkinsonian patient
with levodopa-induced motor complications referred for DBS.
Methods: Case report and review.

Results: A 56 year-old man with a 5 year history of a levodopa-
responsive akinetic-rigid parkinsonism (improvement by 57.4% on
the UPDRS-III on a levodopa challenge test) was referred for DBS due
to severe levodopa-induced motor fluctuations and dyskinesias,
punding and pathologic gambling. A symmetric akinetic-rigid
parkinsonism with important axial involvement was noted, including
dysarthria and “on” freezing of gait. Also, frontalis overactivity, apraxia
of eyelid opening and slowed vertical saccades were observed. No
postural instability or supranuclear gaze palsy was present. A clinical
diagnosis of PSP-P was made and the patient was excluded from DBS.
T2-weighted MRI disclosed hypointensity with central hyperintensity
of the globus pallidus (eye of the tiger sign). Laboratory evaluation
was normal. Pantothenate kinase 2 gene mutation screening was
requested.
Conclusion: The eye of the tiger sign, as well as the presence of
significant levodopa-induced motor complications, has been rarely
reported in PSP. This case highlights the difficult differential
diagnosis between PD and PSP-P early in the beginning of the
disease, and shows that severe levodopa-induced motor complica-
tions, although uncommon, may be present in PSP-P.

doi:10.1016/j.jns.2013.07.614
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Restless legs syndrome in pregnancy: A case responding
to glucocorticosteroids

H. Santos-Canelles. Medicina Interna, Sección de Neurología, Hospital
Comarcal de Jarrio, Coaña, Spain

Background: Several studies have related hypothalamic–pituitary–
adrenal system activation and restless legs syndrome (RLS). Pregnant
women did not participate in them. There are no published cases of
RLS in pregnancy responding to glucocorticosteroids either, as they
are usually avoided due to potential teratogenicity.
Objective: To describe the effect of glucocorticosteroids over RLS in a
pregnant woman treated with a single dose of 20 mg of intravenous
methylprednisolone followed by oral prednisone for 3 days because
of an asthmatic attack.
Patients and methods: Prospective follow-up during 2nd, 3rd
trimester and 12 weeks postpartum. Assessment included familial and
past medical history, interview about RLS symptoms, International
Restless Legs Syndrome Scale (IRLSS), and blood tests including
hemoglobin and ferritin.
Results: A 45 year-old pregnant woman was diagnosed with severe
RLS as she met the diagnostic criteria (IRLSS: 38). She had positive
family history, was asthmatic and RLS symptoms had started at the
22nd week. Hemoglobin value was 12 g/dL and ferritin 11 μg/L.
Initial treatment with oral iron and clonazepam 0.5 mg at night
induced a mild amelioration of symptoms (IRLSS: 22). There was a
sudden important improvement after iv methylprednisolone which
was maintained for two weeks after completing oral treatment
(IRLSS: 12). Then symptomswent back to the previous situation (IRLSS:
22) although hemoglobin had risen. At twelve weeks postpartum, she
was asymptomatic.
Conclusion: Placebo effect is not a probable explanation to her
improvement because glucocorticosteroids were given as a treat-
ment to another disease. Further studies on hypothalamic–pituitary–
adrenal activity in pregnant women with RLS would be useful to
understand RLS pathogenesis.

doi:10.1016/j.jns.2013.07.615
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Posterior SMA syndrome after subcortical stroke: Contralateral
akinesia reversed by visual control

N. Radmana, S. Cacioppob, L. Spierera, E. Schmidlinc, E. Mayerd,
J.-M. Annonia,d. aLaboratory for Cognitive and Neurological Sciences,
Department for Medicine, Neurology, University of Fribourg, Fribourg,
Switzerland; bHigh Performance Electrical Neuroimaging Laboratory,
CCSN, Department of Psychology, University of Chicago, Chicago, IL, USA;
cDepartment of Medicine, Physiology, University of Fribourg, Fribourg,
Switzerland; dDepartement of Neurology, Geneva University Hospital,
Geneva, Switzerland

Background: The Supplementary Motor Area (SMA) plays a key role
in motor programming and production, and is involved in internal-
cued movements. SMA syndrome after lesion of the “SMA-proper” is
characterized by transient impairment of voluntary movements and
motor sequences. This syndrome is assumed to follow from
interruption in the motor cortico-subcortical loop. A few case-reports
indicate that such syndrome occurs after a lesion isolating SMA from
subcortical structures.
Aim: To characterize the pattern of motor impairment in a patient
with SMA-subcortical motor loop disconnection after stroke.
Method: The present case developed a transient left hemiparesis
following subcortical stroke in the territory of the right anterior
cerebral artery, which disconnected the SMA from the basal ganglia.
Eight days after the stroke, when the hemiparesis had regressed, the
patient presented a specific SMA motor disorder of the left hand
manifesting as an akinesia exacerbated when visual attention was
not directed towards his hand. We assessed finger tapping with the
left and right hands and closed and open eyes, in the left and right
hemifields. We indexed movement speed as the number of tapping
in 5-second periods.
Results: Ideomotor, ideational gestures and motor sequences were
preserved. On the tapping task, the left hand was slower than the
right hand. Critically, visual feedback increased tapping speed for the
left but not the right hand. The hemispace of the task execution had
no effect on tapping performance.
Conclusion: Our results suggest that SMA-basal ganglia disconnec-
tion decreases contralateral movement initiation and maintenance
and visual cues can partly compensate this effect.

doi:10.1016/j.jns.2013.07.616
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prevalence in the population of “Upper Land” in the south-eastern
Moravia, Czech Republic

K. Mensikovaa, P. Kanovskya, M. Kaiserovaa, M. Vastika, L. Mikulicovaa,
P. Otrubaa, P. Jugasb, J. Oveckac, L. Sachovad, F. Dvorskyd, J. Krsae,
V. Janoutf. aDepartment of Neurology, Palacky University Medical School,
University Hospital, Olomouc, Czech Republic; bNeurology Outpatient
Clinic, Veseli nad Moravou, Czech Republic; cLipov, Czech Republic;
dVelka nad Velickou, Czech Republic; eBlatnice pod Svatym Antoninkem,
Czech Republic; fDepartment of Epidemiology and Public Health,
Palacky University Medical School, University Hospital, Olomouc,
Czech Republic

Objective: To assess the prevalence of neurodegenerative parkin-
sonism in the rural population of the “Upper Land” region in the
south-eastern Moravia, Czech Republic.

Background: It has been recently described that the prevalence of
neurodegenerative parkinsonism in isolated European communities
might be higher than estimated in the general population. We have
recently described this phenomenon in one of the villages (population
1500) of the region of south-easternMoravia, where we have found the
prevalence of 2.5% (in the population older than 50 years). The
presented study involved the whole region, i.e., 10 villages (population
approximately 9000).
Methods: In the first stage, each patient visiting GP for any reason
over the study period of three months completed the screening
questionnaire for parkinsonism. In the second stage, neurologists
identified all persons with positive signs of parkinsonism among
those screened positive. In the third stage, all identified persons were
admitted to tertiary movement disorder centers to confirm or
exclude the diagnosis of parkinsonism.
Results: The sample consisted of 1039 villagers; 193 persons were
screened positive, and 69 of them were identified as manifesting
signs of parkinsonism; the diagnosis was confirmed upon examina-
tion in the tertiary movement disorder centers.
Conclusion: The prevalence rate of 2.8% in the population older than
50 years substantially exceeds the estimated prevalence in the common
Central-European population, future researchwill focus on the heredity
in the families in which parkinsonism has been identified.
Supported by: Grant IGA LF UP-2013-024, Institutional Support
MZCR-RV1-FNOL 2013 and grant IGA MZ CR NT-14407.

doi:10.1016/j.jns.2013.07.617
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Parkinson's disease in southern Tunisia (ST)

S. Smaoui, A. Boukhris, M. Damak, E. Turki, I. Bouchhima, M.I. Miladi,
I. Feki, C. Mhiri. Neurology, Habib Bourguiba Hospital, Sfax, Tunisia

Introduction: Motor fluctuations remain often underdiagnosed in
the first years of treatment. Despite the importance of this problem,
little was known about the cause of motor complications.
Objective: To estimate the prevalence, characteristics and factors that
correlated with the occurrence of motor complications in patients with
PD in ST.
Patients and methods: 102 unrelated patients were recruited. The
mean age at onset was 64.9 years (range 40–86) and 57.8% were
men. The severity of motor fluctuations and dyskinesias was assessed
by the Unified Parkinson Disease Rate Scale IV “UPDRS IV”. Abnormal
Involuntary Movement Scale “AIMS” was used to assess the severity
of abnormal movements.
Results: We identified 44 patients (n= 44/102, 43.13%). Motor
fluctuations were reported in 24.50% and occur after a mean duration
of evolution of 10.66 years (range 3–24). Themean age at onset of PD in
patients with motor fluctuations was 52.48 years (range 33–72). An
early age at onset (≤40) of PD was present in 16% of cases (n= 4).
Based on the UPDRS IV, the duration of episodes was variable: 25% of
the day in 60%, half of the day in 28% and up to 75% of the day in 12% of
cases. Dyskinesias were present in 33.33% and occur after an average
duration of the disease of 9.5 years (range 2–31). An early age at onset
(≤40) of PD was frequently associated with abnormal movements
(20.58%). The average score of the AIMS was 10.58/40 (range 4–29).
Conclusion: The prevalence of motor fluctuations increased with
increasing disease and treatment duration as well as advancing disease
severity.

doi:10.1016/j.jns.2013.07.618
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Parkinson's disease as a protective factor of atherogenesis

D. Gutorovaa, E. Vaseninab. aHospital for Veterans of Wars, Moscow,
Russia; bRussian Medical Academy for Post-Graduate Education,
Moscow, Russia

Background: Parkinson's disease (PD) is one of the most common
neurodegenerative diseases. Both genetic and environmental factors
are discussed in the pathogenesis PD. Role of hyper- and hypo-
cholesterolemia remains poorly understood.
Material and methods: 46 patients with PD were included, mean
age 63.1 ± 7.2 years and disease duration 3.4 ± 3.3 years. 30 people
of the same ages without neurodegenerative diseases and sig-
nificant vascular disorders completed the control group. We inves-
tigated blood lipid spectrum and results of Doppler ultrasound
scan.
Results: Patients were classified using the Hoehn Yahr scale: 1 stage
— 5 (10.9%) patients, 2 st.— 20 (43.5%), 3 st.— 19 (41.3%) and 4 st.— 2
(4.3%) patients.
PD patients had a lower level of triglyceride (1.3 ± 0.5 vs 2.0 ± 0.9)
and more thin intima-media according to the results of the Doppler
ultrasound scan (0.8 ± 0.1 mm vs 1.0 ± 0.3 mm) without differences
in total cholesterol level. In groups according to the Hoehn Yahr
stages (3st. vs 2st.) level of total cholesterol was significantly lower
in PD patients with more severe stages (4.4 ± 0.7 vs 5.1 ± 1.4),
p = 0.011.
Conclusion: PD patients had lower level of total blood cholesterol,
triglycerides and intima-media thickness with more significant
changes in severe stages of PD which may be considered as lower
risk of atherogenesis.

doi:10.1016/j.jns.2013.07.619
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Clinical experience with continuous intestinal dopaminergic
therapy: A perspective from Hungary

H. Nagya, A. Takatsa, P. Klivényib, N. Kovácsc. aDepartment of Neurology,
Semmelweis University Faculty of Medicine, Budapest, Hungary;
bDepartment of Neurology, University of Szeged, Faculty of Medicine,
Szeged, Hungary; cDepartment of Neurology, University of Pécs, Faculty of
Medicine, Pécs, Hungary

The continuous intestinal levodopa/carbidopa gel (LCIG) therapy in
advanced Parkinson's disease (PD) was introduced in Hungary in
2011 July.
Here we report our two-year experience with LCIG therapy. In three
clinical centers we tested 37 and include 30 patients. We analyze the
gender and age distribution, PD disease, levodopa therapy and motor
fluctuation duration. Inclusion criteria were advanced Parkinson's
disease (PD), lack of sufficient response to oral medication, clinically
significant fluctuations in motor and non-motor symptoms and a
good clinical response on test phase.
We observed a significant improvement in not only motor but also
non-motor symptoms, reduced fluctuations, less OFF time, increased
ON time and better quality of life in patients.
Failure of LCIG therapy was predicted by cognitive decline and low
psychosocial support.
Side effects and technical complications (PEG/J system problems,
pump problems, surgical procedures and wound problems) were
tolerable. Treatment was terminated in 4 patients.

In conclusion CDS therapy is a favorable preference in advanced PDwith
poor response on oral medications and serious motor fluctuation.

doi:10.1016/j.jns.2013.07.620
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in patients with POLG mutations
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aDepartment of Neurology, Haukeland University Hospital, Bergen, Norway;
bDepartment of Clinical Medicine, University of Bergen, Bergen, Norway;
cCentre for Nuclear Medicine/PET, Department of Radiology, Haukeland
University Hospital, Bergen, Norway; dInstitute for Surgical Sciences,
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Psychology, University of Bergen, Bergen, Norway; fDepartment of Medical
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of Pathology, Haukeland University Hospital, Bergen, Norway; hSection of
Pathology, The Gade Institute, Bergen, Norway; iDepartment of Biomedicine,
University of Bergen, Bergen, Norway

Background: There is increasing evidence linking mitochondrial
dysfunction to degeneration of the substantia nigra and Parkinson's
disease. Mutations of the DNA polymerase of mitochondria (POLG)
are common causes of mitochondrial dysfunction and disease.
Parkinsonism is however rarely seen with POLG defects.
Objective: To investigate the substantia nigra of patients with POLG
encephalopathy.
Patients and methods: We studied the substantia nigra in eleven
patients with POLG encephalopathy. Mitochondrial and histological
changes were characterized in six patients and in vivo nigrostriatal
integrity and cerebral metabolism were investigated using dopamine
transporter imaging and positron emission tomography in five.
Results: At the molecular level, patients showed mitochondrial DNA
depletion, high levels of deletions and selective, progressive complex I
deficiency in nigral neurons, which paralleled progressive neuronal loss.
Histology and imaging showed that the degree of nigral degeneration
and nigrostriatal denervation in our patients were even more pro-
nounced than in idiopathic Parkinson's disease. Despite this, our patients
did not have parkinsonistic features. The additional presence of thalamic
and cerebellar dysfunction in our patients suggested that thesemayplay
a role in counteracting the effects of basal ganglia dysfunction and
prevent the development of clinical parkinsonism.
Conclusions: Our findings confirm the vulnerability of nigral
neurons to mitochondrial dysfunction. Moreover, we show that
severe nigrostriatal depletion can occur without the clinical correla-
tion of parkinsonism. These results raise fundamental questions
about our current understanding of the pathophysiological model of
parkinsonism and suggest that other and yet unknown mechanisms
contribute to the generation of the parkinsonistic syndrome.

doi:10.1016/j.jns.2013.07.621

Abstract — WCN 2013
No: 1777
Topic: 2 — Movement Disorders
Substantianigrahyperechogenicity andapparent diffusion coefficient
(ADC): Relationship to clinical features of the Parkinson's disease
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Background: Among the new neuroimaging methods, transcranial
sonography (TCS) and diffusion tensor imaging (DTI) offer a unique
opportunity to visualize changes in the substantia nigra in vivo.
Aim: To investigate whether SN hyperechogenicity correlated with
DTI findings and other clinical data.
Methods: 69 patients (30 males and 39 females, mean age 65.5 ±
8.1 years) diagnosed with PD were examined by TCS using Toshiba
Aplio XG system. Echogenicity of SN was assessed. 18 of these patients
were studied with a DTI protocol at 1.5 T scanner. Regions of interest
(ROIs) were drawn in the ventral, middle, and caudal SN. Clinical data
were collected: disease duration, UPDRS, MMSE, FAB, Parkinson's
Disease-Cognitive Rating Scale (PD-CRS), Beck Depression Inventory
(BDI).
Results: The significant correlation was found between DTI findings
(sum of ADC of ventral SN on both sides (mean 1.62 ± 0.15) and sum of
bilateral SN echogenic sizes (mean 0.63 ± 0.19 cm2)), measured by TCS
(Spearman r = 0.69, p = 0.001). TCS data were related to cognitive
impairment in PDpatients. Diameter of the third ventriclewas correlated
with MMSE score (r = −0.44, p b 0.001), FAB and PD-CRS scores
(r =−0.51, p b 0.001 and r=−0.48, p = 0.001), depression according
to BDI scores (r = 0.33, p = 0.022), age (r = 0.41, p = 0.001), and age
of onset (r = 0.42, p = 0.001). Bilateral mean SN area correlated with
age (r = 0.31, p = 0.009), diameter of the third ventricle (r = 0.47,
p b 0.001), MMSE (r =−0.34, p = 0.004), FAB (r =−0.32,
p = 0.006), PD-CRS (r =−0.29, p = 0.015), and UPDRS (r = 0.25,
p = 0.035).
Conclusions: Our data suggest that SN hyperechogenicity correlates
with ADC of the ventral SN measured by DTI. Results indicate that SN
hyperechogenicity reflects not only nigrostriatal degeneration but
also neurodegeneration of the brain as a whole.

doi:10.1016/j.jns.2013.07.622
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M.K. Onara, D. Aygunb, E. Kocabıcakc, H. Guzd, C.K. Akpınara, O. Boked,
M. Kurte. aNeurology, Ondokuz Mayis University, Samsun, Turkey;
bOndokuz Mayis University, Samsun, Turkey; cNeurosurgery, Ondokuz
Mayis University, Samsun, Turkey; dPyschiatry, Ondokuz Mayis University,
Samsun, Turkey; ePyschology, Ondokuz Mayis University, Samsun, Turkey

Objective: We wanted to present stimulation-related side effects in
our series of subthalamic deep brain stimulation (DBS) patients
derived retrospectically from patient's records.
Background: The appropriate placement of the electrodes to the
exact target is very important in the subthalamic nucleus DBS.
Microelectrode recordings and stimulation during surgery are very
important to accomplish this task. Arrangement of stimulation
parameters can prevent stimulation related side effects. Paresthesias,
eye opening apraxia, dysarthria, diplopia, hypomania, gait disorders
and ataxia can be seen during stimulation.
Patients and methods: In 10 idiopathic Parkinson patients bilateral
subthalamic DBS were performed. Mean age of the patients was 58 ±
12. During and after surgery within 3 months stimulation-related side
effects were recorded.
Results: In 9 patients side effects were developed during stimulation.
They were prominent on the most affected side. Paresthesias, diplopia,
dysarthria and gait disorders were the most prevalent side effects. In
two cases hypomania and in one case dopamine dysregulation
syndrome developed. In all cases these effects vanished in the
stimulation off state. Side effects other than dysarthria and postural

impairment were improved after the arrangement of stimulation
parameters.
Conclusions: Our results of 10 patients were in accordance with the
literature. Stimulation related side effects of DBS of the subthalamic
nucleus, though seen quite frequently, can be handled mostly by close
supervision of the stimulation parameters during and after surgery.

doi:10.1016/j.jns.2013.07.623
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M.E. Kiziltan, D. Yavuz, A. Gunduz, S. Ertan, A. Şifoğlu, G. Kiziltan.
Department of Neurology, Istanbul University Cerrahpasa School of
Medicine, Istanbul, Turkey

Introduction: The association between essential tremor (ET) and
Parkinson's disease (PD) is an ongoing controversy. Although
coexistence of ET and PD is considered as a coincidence, it is now
more widely accepted that ET may evolve into PD (ET–PD). Here, we
aim to analyze functional similarities and differences by means of
electrophysiology.
Patients and method: Age- and gender-matched 22 ET, 15 PD, and
25 ET–PD patients and 20 healthy subjects were enrolled in the
study. Diagnosis was established according to the clinical criteria.
Electrophysiological studies included polygraphic analysis, blink
reflex (BR), auditory startle reaction (ASR) and long latency reflex
(LLR).
Results: Rest tremor was observed in the ET group: mostly on distal
extremity with the highest frequency. Postural tremor was seen in all
ET and in almost all ET–PD whereas it was present in only half of PD
cases. Myoclonus-like activities were observed in ET and ET–PD.
Tremor was mostly alternating and asymmetrical in PD and ET–PD
whereas it was more or less synchronous in ET. BR probabilities were
similar between all groups, however, total ASR probability was
reduced in all patient groups (p b 0.001). LLR2 was more common in
ET and ET–PD with higher amplitudes (679.8± 318.8; 814.0± 717.6;
370.5± 316.3; p = 0.048).
Conclusions: Our study shows that there exists a distinct group of
tremor patients displaying some features like ET and some like PD.
Despite the integrity of BR pathway, decreased probability of ASR in
ET and ET–PD similar to PD suggests involvement of at least ASR
pathway. Myoclonus like activity and high amplitude LLR suggest
cortical involvement. Therefore, we may propose that ET–PD is
probably a neurodegenerative disease with cortical involvement and
some PD-like features.

doi:10.1016/j.jns.2013.07.624
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A. Nasri, Y. Hizem, L. Sellami, I. Kacem, M. Ben Djebara, A. Gargouri-
Berrechid, R. Gouider. Department of Neurology/Research Unit 03/UR/
08-09, Research Unit 12SP21, Razi Hospital, Tunis, Tunisia

Background: Although non-motor symptoms of Parkinson disease
(PD) are common and can cause severe disability, they are often under-
recognized. Non-motor symptom assessment scale of PD (NMSS-PD) is
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a specific validated scale in different populations for the screening and
the assessment of these symptoms.
Objective: To evaluate an Arabic version of the NMSS-PD as an
instrument for measuring non-motor symptoms in Tunisian patients.
Methods: We conducted a psychometric analysis of the Arabic
version of the NMSS using an observational study of 62 patients
with PD. The battery also included the scales for outcomes of PD-
autonomic (SCOPA-AUT), the Pittsburgh sleep quality index (PSQI),
Beck depression inventory, the geriatric depression scale, the MMSE,
visual analogical scale for pain and neuro-psychiatric inventory. The
correlation between these tests and the NMSS was studied. The
reliability of NMSS was explored.
Results: Mean age in our population was 63 ± 10 years, sex-ratio
was 1.95 and disease duration was 6.6 ± 5.2 years. 89% of them were
on l-dopa. All patients were clustered around Hoehn&Yahr Stages 2–3.
The mean NMSS score was 82± 56. The mean Cronbach's alpha of the
NMSS Arabic version was 0.87 and showed a satisfactory internal
consistency. There were highly significant correlations between the
NMSS and the SCOPA-AUT as well as the NMSS and PSQI scores. There
was a significant negative correlation between the attention/memory
domain and MMSE.
Conclusion: The Arabic version of the NMSS should be considered a
comprehensive, useful measurement for non-motor symptoms in
Tunisian PD.

doi:10.1016/j.jns.2013.07.625
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G. Mihailescua, A. Drutab, G. Predoiuc, I.E. Davidescua, S.M. Nicaa,
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Colentina Clinical Hospital/UMF Carol Davila Bucharest, Bucharest,
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cNeurology Department, Colentina Clinical Hospital, Bucharest, Romania

Background: There are drug-induced extrapyramidal syndromes
leading frequently to diagnostic challenges.
Objective: To correctly diagnose and determine the moment of
occurrence (patient's age and days of treatment) and the drugs
which induce extrapyramidal syndromes.
Patients and methods: We conducted a prospective study on 34
patients (10 women, 24 men). We used a specially designed
questionnaire, the drug-induced extrapyramidal symptoms scale
(DIEPSS) and a complete neurological examination.
Results: The drug-induced extrapyramidal syndromes are polymor-
phic regarding the clinical manifestations, the moment of occurrence
and the dosage and type of medication used. The distribution by age
showed two peaks, 20–29 years of age (29%) and 70–79 years of age
(15%). The majority of drug-induced extrapyramidal syndromes
occurred with typical neuroleptics (haloperidol, zuclopenthixol) as
well as atypical neuroleptics (risperidone, olanzapine, clozapine) and
antidepressants. Most of the extrapyramidal symptoms (58.82%)
occurred in days 0–9 of treatment. The clinical manifestations were
parkinsonism (35.29%), tremor (29.41%), neuroleptic malignant
syndrome (20.58%), dystonia (8.8%) and akathisia (5.88%). The first
line treatment was to stop or reduce the medication that induced
them, hydration, administration of Diazepam, Trihexyphenidyl or l-
Dopa.
Conclusions: Although the number of cases analyzed was not large
enough to be statistically representative, it was found that males
are more frequently affected than women and that young people
showed a higher risk of developing drug induced extrapyramidal

syndromes. We found no demonstrable risk factors for developing
drug induced extrapyramidal syndromes. The patient's medical history
is very important to avoid diagnosis errors (example Parkinson's
disease, dystonia).

doi:10.1016/j.jns.2013.07.626
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The efficacy of botulinum toxin injections in deep muscles of
upper limb with and without using needle electrical stimulation

D. Pokhabov, V. Abramov, Y. Nesterova. Neurology, Krasnoyarsk's State
Medical University, Krasnoyarsk, Russia

Background: Upper limb spasticity after stroke often required the
injections of botulinum toxins. However, injections into the deep
muscles are not always effective. This may be due to the difficulty in
finding target muscles.
Objective: To determine the efficacy of botulinum toxin for injection
in muscles, pronator teres and digitorum profundus, with and
without using needle electrical stimulation.
Patients and methods: Patients with spasticity of the upper limb
(required obligatorily treatment of pronation patterns and clenched
fist) and severe spasticity of 2 or more points by the modified
Ashworth scale (mAs). In group-A, 23 patients were treated by
experience injectors without electrostimulation. In group-B, 18
patients were injected under the control of electrostimulation. Both
groups were treated by the same experienced injector. We used
botulotoxin (analyzed only for target muscles), Dysport (120–320 U)
or Xeomin (40–100 U). A control visit was carried out after 1 month
to assess spasticity (mAS).
Results: In group-A, baseline spasticity was 2.48 ± 0.60; in group-B,
2.56 ± 0.63 (not-significant differences). The average dose of
Xeomin for group-A was 85.7 ± 15.1 U while that for group-B was
89.3 ± 14.8 U (not-significant differences). The average dose of
Dysport for group-A was 194.4 ± 44.6 U while that for group-B was
183.3 ± 41.1 U (not-significant differences). After 1 month, average
score for mAs was 1.52 ± 0.87 in group A and the change compared
with baseline spasticity was 0.95 ± 0.80. Average score of mAs in
group B was 1.19 ± 0.75, and the change compared with baseline
spasticity was 1.38 ± 0.72. Differences between the groups were on
average 46% and are valid (p b 0,05).
Conclusions: The use of electrostimulation improves the efficiency of
botulinum toxin injection into the deep muscles of the upper limb.

doi:10.1016/j.jns.2013.07.627
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l-DOPA and attentional boost in Parkinson's disease: a clue to
subthreshold impulsivity and psychosis

H.G. Nagya, E. Levy-Gigib, Z. Somlaic, S. Kerid. aDepartment of Neurology,
Semmelweis University Faculty of Medicine, Budapest, Hungary;
bDepartment of Neurobiology and Ethology, The Brain and Behavior
Laboratory, University of Haifa, Haifa, Israel; cDepartment of Psychiatry,
Semmelweis University, Budapest, Hungary; dDepartment of Physiology,
University of Szeged, Faculty of Medicine, Szeged, Hungary

When participants perform an attention-demanding task (i.e., remem-
beringwhite target letters and ignoring black distractor letters in briefly
presented sequential stimuli), they also encode the background
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context. This phenomenon is called attentional boost, which is impaired
in individuals with hippocampal atrophy. In this study, we examined
the effect of l-DOPA in attentional boost. We report data from 20
patients with Parkinson's disease (PD) before and after l-DOPA therapy.
Participants received a letter detection task, while also viewing a series
of briefly presented natural and urban scenes in the background of the
letters. Before l-DOPA treatment (unmedicated state), the performance
of PD patients was similar to that of the controls: they exhibited higher
levels of scene recognition performance when scenes were presented
with target letters relative to baseline (scenes alone) and distractors.
After l-DOPA treatment, target-associated scene recognition was
further enhanced, but PD patients also improved recognition when
scenes were presented with distractor letters outperforming con-
trols. l-DOPA did not affect baseline scene recognition. Changes in
subthreshold impulsive traits and psychosis-like experiences (follow-up
minus baseline) correlated with paradoxically enhanced scene recogni-
tion at distractor letters. These results suggest that l-DOPA provides an
attentional boost at both behaviorally relevant and irrelevant points of
time when distractors are presented. A behaviorally irrelevant boost
may account for subthreshold psychiatric symptoms detectable in PD.

doi:10.1016/j.jns.2013.07.628
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neurological symptoms
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H.A.G. Teivea. aNeurology, Hospital de Clínicas — Universidade Federal
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Universidade Federal do Paraná, Curitiba, Brazil

Background: Relapsing polychondritis is a rheumatological disease
characterized by bilateral auricular chondritis, vestibular compromise
and varied neurological symptoms.
Objective: To report the case of a patient with relapsing polychondritis
and several neurological manifestations.
Patient and method: We report the case of a patient with relapsing
polychondritis with several neurological manifestations.
Results: A 69 year-old male was admitted with a 20-day history of
ataxia, paraparesis, tinnitus, vertigo and confusion. Two months before
he started with bilateral auricular chondritis and arthritis of
metacarpophalangeal joints and ankles. He had been previously seen
at another hospital, where hehad been treated for herpetic encephalitis,
with improvement of confusion. On examination he had downward
nistagmus, rigidity of upper limbs, paraparesis, absent reflexes, tactile
hypoesthesia, dismetric movements, gross postural and action tremor,
bradikynesia and truncal ataxia. He also had swelling and a purplish
erythema of both ear lobes and arthritis in the metacarpophalangeal
joints of the right hand. Brain and cervical MRI disclosed a mild
thickening of the dura. A new lumbar puncture confirmed the presence
of elevated leukocytes and laboratory exams disclosed augmented
inflammatory activity. A diagnosis of relapsing polychondritis was
made based on the association of chondritis, arthritis and vestibular
ataxia with predominant neurological symptoms. Following a course of
Prednisone 1 mg/kg qid there was major improvement of chondritis,
arthritis, ataxia and paraparesis, but the tremor remained unchanged.
Conclusion: Relapsing polychondritis is a multisystemic disease that
can manifest not only with bilateral auricular chondritis and
vestibular compromise, but also with varied neurological symptoms.

doi:10.1016/j.jns.2013.07.629
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perception in cervical dystonia

K. Elwischger, G. Kranz, T. Sycha, P. Rommer, C. Müller, E. Auff, G. Wiest.
Medical University of Vienna, Vienna, Austria

Background: Previous data suggest thatwemight abandon the idea of a
single “reference frame” for verticality perception. When the head or
body is tilted, otolithic and somatosensory signals can have opposite
sign effects during perceiving verticality.When cervical dystonia (CD) is
treated with botulinum toxin, abnormal head posture improves within
3 weeks.
Objective: This dynamic alteration of head posture is a unique model
to study effects of altered somatosensory and otolithic input on static
graviceptive function.
Patients and methods: Static graviceptive function was assessed by
means of subjective visual vertical (SVV) judgement. Thirty patients
suffering from idiopathic CD and, for control, thirteen healthy
individuals were investigated. At baseline and 3 weeks after
injection, patients were investigated at 6 different head positions
(no fixation, fixed upright (0°), fixed deviation at 15° and 30° to the
left and right, respectively). The control group was investigated at 5
head positions (0°, 15° and 30° to the left and right, respectively).
Results: At baseline, CD's SVV judgement in habitual head position vs.
control's at 0° was significantly deviated (p= 0,0166). Three weeks
after injection, there was no significant difference. Thus, disease
severity and SVV aberration correlated positively (Pearson correlation:
0.61). We noticed a general trend of major SVV errors of CD patients in
contrast to healthy subjects, and a trend of contraversive deviation of
SVV in fixed head positions (at 30°: p = 0.052).
Conclusion: Verticality perception of CD differs from healthy
subjects and improves after BoNT therapy. Thereby, increased
neck muscle proprioception has a major influence on verticality
perception.

doi:10.1016/j.jns.2013.07.630
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21 patients

M.F. Oztekina, N. Oztekinb. aNeurology, MOH Ankara Yıldırım Beyazit
Education and Research Hospital, Ankara, Turkey; bNeurology, MOH
Ankara Numune Education and Research Hospital, Ankara, Turkey

Objective: To investigate anatomical distribution, etiology and
symptomatology of secondary dystonia.
Background: Although lesions of basal ganglia, especially putamen
and globus pallidus are widely accepted sites for the development of
secondary dystonias, structural lesions located in the centrum
semiovale, thalamus, brainstem, cerebellum and peripheral nervous
system are also reported sites. Analysis of lesion localization and
correlation of symptoms may contribute to the relation of phenotype
and pathophysiology of dystonia.
Patients and methods: 21 patients with structural lesions verified
with magnetic resonance imaging (MRI) or computerized tomogra-
phy were selected among 365 dystonic patients referred to our
movement disorder clinic between 2001 and 2013. The patients
were classified according to age onset, distribution and etiology.
Results: There were 13 patients with childhood onset and 8 patients
with adult-onset.4 patients had focal, 4 patients had segmental, 3
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patients had multifocal, 6 patients had generalized and 3 patients
had hemidystonia. Etiologic analysis revealed 7 patients with
perinatal cerebral injury, 5 patients with infection of CNS, 4 patients
with trauma, 4 patients with stroke and 1 patient with peripheral
injury.8 patients had putaminal, 6 patients had pallidal, 2 patients
had putaminal and cortical, 3 patients had hemiatrophy of cerebral
hemispheres. 1 patient had brainstem and 1 patient had ulnar nerve
injury verified with EMG.
Conclusion: Basal ganglia are the site of predominant localization for
secondary dystonia but different sites of CNS especially white matter
adjacent to basal ganglia and brainstem are also involved in
secondary dystonias.

doi:10.1016/j.jns.2013.07.631
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Vascular Parkinsonism
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Service of Neurology, UHC Mother Theresa, Tirana, Albania; bUniversity
Service of Imagery, UHC Mother Theresa, Tirana, Albania

Aim: Identification of clinical features that suggest for vascular
Parkinsonism.
Methods: In this studywe included 86patientswith Parkinsonism,who
were examined in the Extrapyramidal Unit of University Neurologic
Service, in Tirana during 2006–2009. Clinical examination highlighted
that 71 patients were with Parkinson's disease and 17 were with
Parkinsonic syndrome.
We analyzed age, sex, duration of symptoms from the first visit,
evidence of vascular disease, and distribution of asymmetry of the signs.
We used UPDRS to evaluate the clinical signs. Response to levodopa
therapy was determinant in visit of control.
The evidence of vascular disease was assessed by these indices:
installation of clinical Parkinsonism signs at least one month after
stroke, and personal history for last stroke before neuroimaging
evidence for stroke in 2 or more territories. The data were analyzed
in SPSS 12.1 software. The standard deviation of ages and duration of
symptoms were calculated using student's t-test. The results were
statistically significant for p value b 0.05.
Results: The vascular Parkinsonism and Parkinson's disease can
differentiate easily clinically (p = 0,001 to p = 0,0001).
The patients with vascular Parkinsonism were more elderly and
present more walking disorders than rest tremor and hadn't a good
response to levodopa therapy compared with Parkinson's disease
patients. (P = .00001).
The patients with vascular Parkinsonism present more falling,
dementia, sphincter incontinence (p = 0.001) and pseudobulbar
syndrome (p = 0,005), compared with Parkinson's disease patients.

doi:10.1016/j.jns.2013.07.632
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Are there any correlations between the length of
“ephedrone-abuse” and severity of depression in patients with
“ephedrone”-induced Parkinsonism?

N. Botchorishvilia, M. Kapianidzea,b, M. Megrelishvilia,b, I. Khatiashvilia,b,
N. Mikeladzea,b, M. Janelidzea,b. aNeurology, Khechinashvili University
Clinic, Tbilisi, Georgia; bInstitute of Medical Research, Ilia State University,
Tbilisi, Georgia

Introduction: Severity of depression is different in patients with
similar age, similar length of “ephedrone” abuse and similar severity
of movement disorder. Causes of variability are unclear.
Objective: To identify the relationship between the severity of
depression and length of “ephedrone”-abuse.
Patients and methods: We examined 33 male and 1 female patients
with a mean age of 40.2 years (SD ± 3.8 years) and with 0.5–1,5 years
history of “ephedrone”-abuse andmovement disorder .We formed four
groups of patients: group I— 9 patients withminimal depression; II— 5
patients with mild depression; III — 10 patients with moderate
depression; and group IV — 10 patients with severe depression.
Depression was evaluated according the Beck depression inventory.
Movement disorder was assessed with UPDRS.
Result: In our study, a clear relationship between the severity of
depression length, severity of Parkinsonian syndrome and length of
“ephedrone”-abuse was not found.
Conclusion: A relationship between the severity of depression, severity
of Parkinsonian syndrome and length of “ephedrone”-abuse was not
shown in examined patients. Our study has limitations: the numbers of
patientswas small and controls of same agewere not examined. Further
studies are planned to assess the role of “ephedrone”-abuse in the
severity of depression and movement disorder in patients with
ephedrone-induced Parkinsonism.

doi:10.1016/j.jns.2013.07.633
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Hemorrhagic syndrome in Wilson's disease patients
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L.R. Tarkovskayab, N.N. Silinab, O.A. Smirnovab. aNorth-Western State
Medical University named after I.I. Mechnikov, Saint-Petersburg, Russia;
bRussian Research Institute of Hematology and Transfusiology, Saint-
Petersburg, Russia

Introduction: Severity of hepatic impairment due to Wilson's disease
(WD), and angiotoxic and hemolytic effects of copper can significantly
influence hemostasis and lead to hemorrhagic syndrome (HS). The
incidence of HS and disturbances of hemostasis have not been studied
before.
Objective: To investigate the incidence of HS and disturbances of
platelet hemostasis and plasma coagulation in patients with WD.
Methods: 68 patientswithWDand 65patientswith other liver diseases
(LDG) were examined retrospectively for different signs of HS they had
since the birth till the time when diagnosis was established and
chelating treatment was started. 65 normal individuals were examined
as the control group (CG). Parameters of platelet and plasma
coagulation hemostasis were evaluated in 48 patients with WD.
Results: 52% of WD patients at the age of 3–9 years presented
hemorrhagic signs and 77% at the timewhen diagnosis was established.
The result was significantly higher than that in the CG and LDG group.
The most typical hemorrhagic signs were nasal and gingival bleeding
and bruises and in 68% of patients they repeated daily or weekly. 95% of
patients with WD had abnormal laboratory parameters of hemostasis:
thrombocytopenia, increase of intravascular platelet activation and
aggregation, increased vWF activity, prolongation of APTT, decrease of
PT (because of reduced activity of factors V, VII and X), decreased
activity of antithrombin and plasminogen level and diminished time of
factor XII-dependent fibrinolysis, and elevated levels of d-dimer.
Conclusion: Patients with WD demonstrate the high incidence of HS
in comparison with patients with other liver disorders.

doi:10.1016/j.jns.2013.07.634
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The role of postoperative levodopa test in combining deep brain
stimulation programming and medication therapy in
Parkinson's disease

P. Radicsa, L. Erőssb, A. Takátsa, D. Heldmannc, J. Giuffridac, G. Tamása.
aSemmelweis University, Budapest, Hungary; bNational Institute of
Neuroscience, Budapest, Hungary; cGreat Lakes NeuroTechnologies Inc.,
Cleveland, OH, USA

Background: In Parkinson's disease, the combination of subthalamic
deep brain stimulation (STN-DBS) and medication therapy need to
be adjusted to treat the clinical symptoms. This strategy is assisted
by a drug challenge test, when motor symptoms are evaluated by
clinical rating scales during continuous bilateral stimulation, in
medication ON and medication OFF states.
Objective: We investigated if quantitative motion analysis during a
postoperative levodopa test can help the therapy setting.
Patients and methods: Eleven patients (age:61.7 ± 9.54 years,
disease duration:18 ± 6.11 years) performed 14 s of finger tapping,
hand grasping and pronation–supination of the arm in three
conditions (STIM ON–MED OFF,STIM OFF–MED OFF and STIM ON–
MED ON) one year after bilateral STN-DBS implantation. A motion
sensor consisting of a three-dimensional gyroscope and accelerom-
eter was worn on the index finger to measure limb movement. Speed
as root mean square angular velocity and amplitude as root mean
square excursion angle were calculated from the signal of the
gyroscopes and compared with ANOVA for repeated measures
(p b 0.05).
Results: In case of optimal DBS settings, speed and amplitude of the
three tasks did not differ significantly in the STIM ON–MED OFF and
STIM ON–MED ON states and they were significantly higher than in
the STIM OFF–MED OFF condition. In the single subject level, further
DBS programming was needed when levodopa administration
improved the speed and amplitude of the movement during bilateral
STN-DBS.
Conclusion: The postoperative levodopa test assisted by quantitative
motion analysis facilitates the optimal setting of DBS, so medication
dose can be reduced to avoid its side effects.

doi:10.1016/j.jns.2013.07.635
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Pharmacokinetics of levodopa and 3-omd in patients with
Parkinson's disease and motor fluctuations infected with
Helicobacter pylori

E. Narożańskaa,b, M. Białeckac, U. Adamiak-Gierad, B. Gawrońska-
Szklarzd, W. Sołtana, M. Schinwelskia,b, P. Robowskia,b, M. Madalińskie,
J. Sławeka,b. aSt Adalbert Hospital, Szczecin, Poland; bMedical University
of Gdansk, Gdansk, Szczecin, Poland; cDepartment of Experimental
and Clinical Pharmacology, Szczecin, Poland; dPomeranian Medical
University, Szczecin, Poland; eThe Pennine Acute Hospitals NHS Trust,
Manchester, UK

Background: Recent investigations suggest that eradication of
Helicobacter pylori (H. pylori) may influence levodopa (LD) pharma-
cokinetics and improve the motor function of infected patients with
Parkinson's disease (PD). Our study was aimed at comparison of
pharmacokinetics of LD and its metabolite 3-O-methyldopa (3-OMD),
between H. pylori-positive and -negative patients with Parkinson's
disease and motor fluctuations.

Materials and methods: Seventy-three patients with the clinical
diagnosis of PD, under stable LD therapy, reporting daily motor
fluctuations and who had no history of previous eradication treatment,
were screened for the infection with an antigen stool test. Thirty seven
patients: 18 with H. pylori infection and 19 noninfected, matched both
demographically and clinically, were selected for the examination of LD
and 3-OMDpharmacokinetic parameters. Blood sampleswere collected
immediately before and after morning LD dose 13 times: at 15 min
intervals up to 2 h and then at 30 min intervals up to 4 h. LD and 3-
OMD concentrations were determined using a high-performance
liquid chromatography method (HPLC) coupled with electrochem-
ical detection.
Results: The analysis of the pharmacokinetic parameters of LD and 3-
OMD showed no significant differences between H. pylori-infected and
noninfected groups.
Conclusions: There is no evidence for malabsorption of LD in H. pylori-
infected patients.

doi:10.1016/j.jns.2013.07.636
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Incidence, prevalence and clinical pathway of Parkinson's disease
among Pakistani population

T. Hussaina, I.A. Khanb. aHoly Family Hospital, Rawalpindi, Pakistan;
bPeshawar Medical College, Peshawar, Pakistan

Introduction: Parkinson's disease is an idiopathic disorder of the
extrapyramidal system characterized by rigidity, akinesia and
tremors. The aim of this study was to describe the clinical spectrum
of the disease from Pakistan, a developing country in south-east Asia.
Methods: This study was conducted at the teaching hospitals of
Peshawar Medical College, Pakistan over a period of 1 year from
August 2011 to July 2012. Patients with Parkinson's disease were
identified by an ICD-9 coding system of the hospital medical records.
An informed consent was obtained from all the participants.
Demographical characteristics, clinical features, laboratory investiga-
tions and radiological investigations were recorded and analyzed.
Results: A total of 48 patients were identified. 30 were males and 18
were females.Mean age of onset of the diseasewas 51 years. 28 patients
had onset of illness during the sixth or seventh decade of life. Mean
duration of illness at the time of presentation was six years. Rigidity,
bradykinesia, tremors, primitive reflexes, and difficulty in performing
fine work and walking were the most common clinical features. 36
patients had predominantly unilateral symptoms. 12 patients had
cognitive impairment. Cognitive decline was more common in the
elderly and in patients with disease duration of longer than 8 years.
Conclusion: Parkinson's disease is more common in males. Tremor,
rigidity, walking difficulty, bradykinesia and difficulty in performing
fine work are the commonest clinical features. Disease severity
increases with duration of the disease. Cognitive impairment is not
uncommon in these patients and is associated with disease duration
and age of onset of the illness.

doi:10.1016/j.jns.2013.07.637
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Transcranial sonography in movement disorders

M. Budisic, A. Lovrencic-Huzjan, V. Supanc, Z. Trkanjec, V. Basic-Kes.
University Hospital Sestre Milosrdnice, Zagreb, Croatia
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Background: So far there is no reliable test that can clearly distinguish
between various movement disorders and therefore the diagnosis is
still based on clinical examination. However, the misdiagnosis rates for
the most common movement disorders: Parkinson's disease (PD) and
essential tremor (ET) in the early stages is as high as 20–30% for PD and
in about one of three patients in ET. We initiated this study is to assess
the possibility of transcranial sonography (TCS) to help differentiate PD
from ET by measuring echogenicity of the substantia nigra (SN).
Patients and methods: Our study included 60 patients with PD, 30
patients with ET and 60 healthy controls. The TCS recordings were done
in the axial plane by a standardized protocol by two independent
investigators. SN was displayed, encircled, and measured two times.
Mean area was calculated. Mann–Whitney U test for inter-group
comparison was applied.
Results: Patients with ET and PD had a mean SN size of 0.15 cm2

(±0.04) and 0.27 cm2 (±0.06), which showed a significant difference
(p b 0.001). In the control group bilateral combined mean SN size was
0.17 cm2 (±0.06), which was significantly different from the PD group
(p b 0.001), but not from the ET group (p= 0.240).
Conclusion: The measurement of SN by means of TCS is a valuable
tool in the differentiation of movement disorders. Due to portability,
lack of invasiveness and ease of reproducibility, TCS might help in
diagnosing PD or in differential diagnosis of doubtful clinical cases.

doi:10.1016/j.jns.2013.07.638
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Spinocerebellar ataxia 7 (sca7) in India: Genotype–phenotype
correlation and insight into origin of mutation in a predisposed
endogamous population

A.K. Srivastavaa, M. Faruqa,b, T. Dadac, A. Gargd, S. Singhb, M. Mukerjib,
M. Beharia. aNeurology, All India Institute of Medical Sciences, New
Delhi, India; bGenomics and Molecular Medicine, CSIR — Institute of
Genomics and Integrative Biology, Delhi, India; cOphthalmology, All
India Institute of Medical Sciences, New Delhi, India; dNeuroradiology,
All India Institute of Medical Sciences, New Delhi, India

Background: Spinocerebellar ataxia (SCA7) is characterized by
neuro-ophthalmic degeneration and occurs due to CAG repeat
expansion in exon 3 of ATXN7 in the region of chromosome 3p12-
p21.1. The SCA7 mutation has been identified in various ethnic and
geographical regions with highest prevalence in South Africa and in
the Scandinavian region.
Objectives: To describe the clinical-genetic characteristics of nine
SCA7 families of Indian origin and cross comparison with worldwide
studies.
Methods: 33 individuals including 22 affected and 11 unaffected
from nine SCA7 families were clinico-genetically characterized. CAG
repeat distribution analysis was carried out in 375 control DNA
samples from 20 diverse Indian populations based on ethnicity,
linguistics and geographical location.
Results:Genotype to phenotype studies show correlation of CAG length
with age at onset (R2 = 0.844) and CAG repeat adjusted SARA scores
with duration (y = 0.0234x + 0.1798; R2 = 0.591). Meta-analysis of
CAG repeats with disease onset reveal association of repeats b49
with earlier age at onset in Southeast Asian compared to European
populations. Analysis of CAG repeats from20diverse Indianpopulations
represented in the IndianGenomeVariation Panel showed the presence
of pre-mutable repeat (28–34) alleles in the same population (IE-N-
LP2) from which SCA7 families were derived.
Conclusion:We observed quite a homogeneous phenotypic expression
of SCA7 mutation with subtle differences in age at onset mediated by

CAG repeat in various geographical populations. We also speculate that
there is recurrent generation of predisposed intermediate permutable
28 CAG repeats in ATXN7 across various world populations determining
the occurrence of SCA7.

doi:10.1016/j.jns.2013.07.639
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The effect of DBS on cortico-muscular coherence in advanced
Parkinson's disease

K. Airaksinena, J. Mäkeläa, J. Nurminena, J. Luomaa, S. Taulub, A. Ahonenb,
E. Pekkonena. aUniversity of Helsinki, Helsinki, Finland; bElekta,
Helsinki, Finland

Background: DBS is a well-established treatment for advanced
Parkinson's disease (PD) even though its mechanism of action is
not precisely known. Cortico-muscular coherence (CMC) is used to
measure the connectivity between the motor cortex and muscle
during motor activity.
Objective: Our hypothesis was that DBS would strengthen CMC
when ameliorating motor functioning.
Patients and methods: We measured 19 patients with advanced PD,
treated with bilateral STN-DBS, with MEG (magnetoencephalogra-
phy). Simultaneously with MEG, EMG was recorded from the
activated extensor carpi radialis longus muscle during wrist exten-
sion for coherence calculations. The measurements were done with
both DBS on and off. UPDRS motor scores were used to evaluate the
motor performance. Antiparkinsonian medication was continued
during the study. For artifact removal, the spatiotemporal signal
space separation was applied.
Results: 13 out of 19 patients showed CMC between 10 and 18 Hz.
The effect of DBS on CMC was inconsistent; eight patients had
enhanced CMC when DBS was off and five when DBS was on. The
peak frequency of CMC correlated negatively with the rigidity scores
of the active hand when DBS was off.
Conclusion: DBS alters CMC with great individual variety in advanced
PD. We did not find linear correlation between CMC amplitude and
motor performance. The peak frequency of CMC correlated negatively
with the rigidity of the active hand when DBS was off.

doi:10.1016/j.jns.2013.07.640
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Analysis of alpha-synuclein ala53thr mutant: a
computational approach

M. Simonettoa, F. Zontab,c. aDepartment of Specialty Medicine, Division
of Neurology, ULSS 15 “Alta Padovana” Cittadella Hospital, Cittadella,
Italy; bDepartment of Physics and Astronomy “G. Galilei”, University of
Padova, Italy; cVenetian Institute of Molecular Medicine, Padova, Italy

Background: Parkinson's disease (PD) is a progressive neurodegen-
erative disorder due to loss of dopaminergic neurons from the
substantia nigra pars compacta of the CNS. Mutations of alpha-
synuclein (AS), a protein involved in the formation of synaptic
vesicles of dopamine, are a cause of PD. AS has a native disordered
state that undergoes α-helical conformation upon interaction with
membrane lipids. The neurophatological hallmarks of PD are “Lewy
bodies”. They are made of aggregated AS that are potentially toxic
agents.
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Objective: Investigate with computational approach AS mutants.
Material and methods: We performed a statistical study of a known
natural variant and other experimental mutations of SNCA gene
coding for AS linked with familial PD using PASTA software. Among
them we selected the Ala53Thr missense mutation and performed a
molecular dynamics (MD) investigation.
Results: The prediction with PASTA correlates with literature. In
particular, this approach reveals that the Ala53Thr mutation
increases the tendency of AS to fold in a β-secondary structure
altering the functionality of the protein. The MD analysis shows that
in the cytoplasm the AS structure is unstable.
Conclusion: Wild-type AS presents an α-helical conformation in
membrane lipids but is disordered in cytoplasm. The mutation
Ala53Thr increases the probability that AS fibrillizes impairing the
binding to membrane lipids. This data may support key
neurophatological events in PD: the lack of dopamine release
because of the absence of AS mutant in the membrane lipids; and
the presence of Lewy bodies due to AS mutant aggregation in the
cytoplasm.

doi:10.1016/j.jns.2013.07.641
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Functional imaging of the default mode network in cognitively
impaired patients with Parkinson's disease

I. Rektorovaa,b, L. Krajcovicovaa,b, R. Mareceka,b, M. Mikla,b. aFirst
Department of Neurology, Medical Faculty, Masaryk University and
St. Anna Hospital, Czech Republic; bApplied Neuroscience Research Group,
CEITEC MU, Brno, Czech Republic

Background: While there is a good evidence for an altered default
mode network (DMN) in both Alzheimer's disease (AD) and
amnestic mild cognitive impairment preceding AD, there is rather
conflicting data available for changes in the DMN in Parkinson's
disease with cognitive impairment (PD–CI).
Objective: We studied changes in the DMN connectivity when
switching from baseline to the task condition using fMRI and 2 groups
of participants: 18 PD–CI and 18 age-matched healthy controls (HCs).
Patients and methods: Based on our previous work in PD and PD–
dementia, the cognitive task was designed to test visual memory
encoding. A connectivity analysis was conducted using the psycho-
physiological interaction (PPI) method with the posterior cingulate
cortex (PCC) as a seed. The threshold was set at p b 0.05, FWE
corrected.
Results: In the HC group we found greater connectivity between the
PCC and both posterior and anterior nodes of the DMN during the
baseline than during the task. PD–CI showed increased connectivity
with the left premotor cortex and bilateral parietal cortices during
the task as compared with baseline. Furthermore, a reversed pattern
of correlations/anti-correlations between PCC and bilateral superior/
inferior parietal lobules was observed in PD–CI as compared to that
in HC.
Conclusion: We demonstrated that PD–CI expresses task-specific
changes in the DMN connectivity that differ from HC and involve the
regions specifically engaged in the studied task, i.e. attentional and
visual processing.
The study was supported by the project CEITEC — Central European
Institute of Technology (CZ.1.05/1.1.00/02.0068) and by the project
of the Czech Ministry of Health NT13499.

doi:10.1016/j.jns.2013.07.642
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Idebenone in treatment of patients with Huntington's chorea and
hereditary myopathy

O. Sidorovaa, I. Kazantsevab, E. Borodatayab, A. Polyakova. aDepartment
of Neurology, M.F. Vladimirsky Moscow Regional Clinical and Research
Institute, Moscow, Russia; bDepartment of Pathology, M.F. Vladimirsky
Moscow Regional Clinical and Research Institute, Moscow, Russia

Introduction: The treatment of Huntington's chorea and hereditary
myopathy is absent. We studied the efficacy of energotropic therapy.
Materials and methods: A total of 18 adult patients with the
Huntington's chorea, 5 Huntington's chorea gene carriers, and 12
with hereditary myopathy were studied. Cytochemical analysis of
the peripheral blood lymphocytes was performed.
Results: In patients with Huntington's chorea and gene carriers the
levels of lactate and mitochondrial enzymes were changed. Idebenone
90 mg a day was prescribed. 1–6 months later the mean MMSE score
grew from 21.1 to 23.9. In mild hyperkinetic syndrome, its slight
decrease was noted. Medication was also prescribed to the carriers of
the Huntington's chorea gene to postpone the time of the clinical
manifestations of the disease and diminish the disease severity. 12
patients with hereditary myopathy took Idebenone in the dose of
90 mg/day. The power growth of the deltoid muscle and that of the
shoulder biceps muscle were statistically reliable. The power of the
other muscles also increased but less significantly. Before treatment
with drug, the patients could squat, on the average, 5.1 ± 3.1 times; and
1 month later — 6.0 ± 3.1 times.
Conclusion: In patients with Huntington's chorea, Huntington's
chorea gene carriers and hereditary myopathy changes in mitochon-
drial function are revealed which requires energotropic therapy.
Idebenone is an effective drug to treat cognitive disturbances in
patients with Huntington's chorea and muscular strength in patients
with hereditary myopathy.

doi:10.1016/j.jns.2013.07.367
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Analysis parameters of cerebral morphometry in cerebrovascular
and Parkinson's Diseases

R. Bogdanova, E. Manannikovaa, S. Kotova, A. Abramenkob,
T.Maratkanovab. aNeurology,MoscowRegional Scientific Research Clinical
Institute, Moscow, Russia; bRadiology, Moscow Regional Scientific Research
Clinical Institute, Moscow, Russia

Objective: Cerebral volumetric morphometry was studied for revealing
the signs of the neurodegenerative process in PD and cerebrovascular
disease (CVD) patients using 3 T MRI.
Patients and methods: Volume values of cerebral substance and
liquor, substantia nigra (SN), and red nucleus (RN) were determined.
Under examination there were 10 PD patients with I stage (by Hoehn
and Yahr's scale) (PD1), 10 PD patients with III stage (PD2), 10 patients
with early CVD (CVD1), 10 — with expressed post-stroke CVD (CVD2),
and 10 persons — control (C).
Results: Analysis of supratentorial structures revealed significant
decrease of cerebral volume in CVD and PD2. An Increasing volume of
the subarachnoid space was found in both CVD and PD as compared to
the control (C). The volume of cerebral ventricles in CVD exceeded C
values. Investigation of midbrain structures showed that SN volume in
PD1, PD2, and CVD1 (on T2) didn't differ from C, but in CVD2 it was less
than in C. While in CVD progression SN volume decreased, in PD — it
increased. RN volume was decreased in all patient groups as compared
to the control (C).
Conclusion: In PD and CVD, the signs of neurodegenerative process
were revealed manifesting themselves in decrease of the cerebral
substance volume, extension of liquor spaces, and decreasing the
midbrain structures. But it has significant differences of PD and CVD.
Increase of the SN volume in PD is likely due to deposition of ferritin.
The data can be helpful for the early diagnostics of the PD.

doi:10.1016/j.jns.2013.07.368
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What influence most on the quality of sleep in Parkinson's
Disease patients?

S. Tomica, M. Hlavatib, M. Peteka, M. Cubraa, T. Pucica, S. Misevica,
I. Stenc Bradvicaa, L. Knezevic Poljaka, S. Jurica, T. Mirosevic Zubonjaa,
A. Soldoa, S. Butkovic Soldoa. aDepartment of Neurology, University
Hospital Centre Osijek, Osijek, Croatia; bDepartment of Neurology,
General Hospital Nasice, Nasice, Croatia

Introduction: Sleep disturbances are one of the most common
nonmotor symptoms of Parkinson's Disease (PD) and it's prevalence
vary from 60 to 98%.
Aim: To investigate incidence of sleep disturbances in patients with
idiopathic PD and to evaluate what kind of sleep disturbance influ-
ence most on the quality of the sleep.
Patients and methods: We analysed 104 PD patients treated on the
UniversityHospital CentreOsijek andGeneralHospitalNasice. All patients
were asked if they have sleep disturbance or not. To evaluate sleep
disturbances we used Parkinson's Disease Sleep Scale (PDSS).
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Results: Sleep disturbance was reported by 58.7% patients, while
41.3% did not have sleep disturbance. Mean total PDSS score was
94.6 ± 30.1. The lowest scores were on items evaluating nocturnal
awakenings (2.8) and nocturia (2.6). In a group of patients reported
not to have sleep disturbance total PDSS score was 104.,4 ± 28.8
(lowest scores were on items evaluating nocturnal awakenings (3.9)
and nocturia (3.3)), while in a group that had a disturbance the score
was 87.7 ± 29.3 (lowest score were also on items evaluating nocturnal
awakenings and nocturia (2.0)). We found statistically significant
difference between two groups of patients on this items: nocturnal
awakening (t = -2,869; p b 0,005), restlessness (t = 1,941; p b 0,01),
distressing dreams (t =−2.947; p b 0.005), distressing hallucinations
(t =−1.956; p b 0.05), tremor on waking (t =−2.135; p b 0.05) and
morning tiredness (t =−2.494; p b 0.01).
Conclusion: Among sleep disturbances nocturnal awakening, restless-
ness, distressing dreams, distressing hallucinations, tremor on waking
andmorning tiredness influencemost on the quality of sleep in patients
with Parkinson's Disease.

doi:10.1016/j.jns.2013.07.369
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Treatment of diphasic dyskinesias in Advanced Parkinson's
Disease with Duodopa

R. Ikonomov, T. Stoyanova. Neurology, MHAT Sofiamed, Sofia, Bulgaria

Objective: This is an overview of two patients with Advanced
Parkinson's disease (PD) and diphasic dyskinesias that have been treated
with Duodopa.
Patients and methods: A clinical study has been carried out by
presenting the history and the progress of the disease, the emergence
of movement complications and dyskinesia. An attempt for clinical
analyses of the diphasic dyskinesias was made, as well as for their
recognition anddifferentiation from the peak-dose dyskinesias. A graphic
illustration of the daily rhythm of the patients' condition is shown herein.
The way the patients walk is demonstrated with short videos.
Results: The diphasic dyskinesias affect mainly the lower limbs and
often change the way the patient walks, which sometimes may look
‘strange’ andmay be associatedwith psychogenic movement disorders.
The diphasic dyskinesias differ from the peak-dose dyskenesias. The
two types of dyskinesias are often mixed and a different approach
must be applied to each one of them. The general rules and strategies
for treatment of the diphasic dyskinesias with Duodopa are outlined
herein.
Conclusion:As evident from the clinical study, the diphasic dyskinesias
are muchmore serious, as well as muchmore difficult to recognize and
to treat.

doi:10.1016/j.jns.2013.07.370
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Fahr's syndrome: A Tunisian cohort and review of the literature

M. Ben Djebara, Y. Sidhom, A. Nasri, Y. Hizem, I. Kacem,
A. Gargouri-Berrechid, R. Gouider. Department of Neurology/Research
Unit 03/UR/08-09, Research Unit 12SP21, Razi Hospital, Tunis, Tunisia

Background: Fahr's syndrome is characterized by symmetrical and
bilateral intracerebral calcifications, located in the basal ganglia. It's

mostly associated with a phosphorus calcium metabolism disorder,
but could have other etiologies.
Objective: To report clinical and paraclinical manifestations in patients
with Fahr's syndrome, to determine the etiologies and to describe their
treatment and outcome.
Patients and methods: We conducted a retrospective study over an
11-year period including all patients diagnosed with Fahr's syndrome
and their first degree relatives followed for neurologic manifestations.
Demographic data, neurologic examination, imaging, and treatment
were analyzed.
Results: We identified 14 patients diagnosed with Fahr's syndrome,
and two first degree relatives with neurologic manifestations (sex
ratio = 0.6, mean age = 47.9 years, mean age of onset = 38.8 years).
Family history revealed neurologic troubles (10) and endocrine
diseases (10), with consanguinity in 9 patients. Movement disorders
were the most frequent inaugural manifestation (5) and finding on
examination (7). Neuropsychological assessment revealed mainly
dysexecutive troubles (7). Brain imaging showed calcificationsmainly
in pallidum(6). Fahr's syndrome was secondary in 11patients, mainly
due to dysparathyroidism (8). Two families with Fahr's disease were
identified.
Conclusion: The high consanguinity rate and the frequent neurologic
and endocrine family history in our series suggest a genetic origin of
Fahr's disease or endocrine diseases that could lead to Fahr's syndrome.
Further genetic studies are needed to elucidate the causative genes
implicated in this rare disease. However, a battery of biological tests
should be systematic in order to rule out a secondary origin of Fahr's
syndrome.

doi:10.1016/j.jns.2013.07.371
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Behavioral impairment in Parkinson's Disease in the
Siberian region

I. Zhukovaa, M. Nikitinaa, O. Izhboldinaa, N. Zhukovaa, V. Alifirovaa,
M. Titovaa, M. Zhestikovab, O. Gilevac. aDepartment of Neurology
and Neurosurgery, Siberian State Medical University, Tomsk, Russia;
bDepartment of Neurology, Novokuznetsk State Postgraduate Institute,
Novokuznetsk, Russia; cDepartment of Neurology, Neurosurgery and
Medical Genetics, Medical Academy, Kemerovo, Russia

Background: A recent large study found that Impulsive behav-
ioral disorders (IBDs) occur in approximately 15% of patients with
Parkinson's disease (PD). IBDs may lead to significant impairments in
psychosocial functioning, interpersonal relationships, physical health,
and life quality. Patients and relatives may not report such behaviors to
a treating physician, perhaps due to embarrassment, not suspecting an
association with PD treatment, or ambivalence regarding ceasing the
behavior. Hence, there is evidence that IBDs aren't always recognized in
routine clinical PD care.
Objective: Examination of tools for screening IBDs in PD patients at
the common practice in Movement Disorders clinics.
Material and methods: Data was collected from 3 centers across
the Siberian region of Russia (Tomsk, Kemerovo, Novokuznetsk).
834 medical records were surveyed for IBDs screening and the tools
used.
Results: 106 of 834 patients with movement disorders (12.7%) were
screened for behavioral impairment, 98 of whom (11.75%) had QUIP-
RS, 8 — other tests (including QUIP). As a result 56 of 98 patients
(57.14%) had IBDs, 27 (27.55%)— 2 or more IBDs. 83 of 426 PD patients
(19.48%) were screened for behavioral impairment. As a result 51 of 83
patients (61.14%) had IBDs.
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Conclusions: IBDs screening was done only in 19.48% of PD patients.
QUIP-RS being the most commonly used screening tool. Due to the
fact that the IBDs aren't always recognized in routine clinical PD care
and its association with low quality of life, we recommend routine
behavioral screening with a sensitive tool like QUIP-RS to aid in the
comprehensive management of all PD patients.

doi:10.1016/j.jns.2013.07.372
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Clinical and genetic aspects of torsion dystonia in the
Moscow region

K. Ostapchuk, O. Sidorova, V. Misikov, S. Kotov.Department of Neurology,
M.F. Vladimirsky Moscow Regional Clinical and Research Institute,
Moscow, Russia

Objective: Studying specific weight of the family cases of torsion
dystonia (TD) among all TD cases in the Moscow Region and pheno-
typical features of patients according to dermatoglyphics data.
Materials and methods: The register of patients with TD (n = 336)
was created for the Moscow Region population. A contact method of
dermatoglyphics was conducted.
Results: Among 336 patients with TD, 4 patients with repeated
familial disease were revealed. In the first family, it was father and
son, and in the second it was mother and daughter. In the first
family, dystonic dysphagia was found in the father, and spastic
torticollis in the son. In the second family, both mother and daughter
had spastic torticollis. Specific weight of family cases accounted for
0.12% among the whole number of involved patients. The other
family was revealed also, in which the son had generalized TD. DYT1
form of the disease was diagnosed based on DNA analysis. The father
also had a mutation of the DYT1-gene but clinical manifestations
were absent. Dermatoglyphics (studying skin patterns on the palm
surface) was performed in 14 patients with TD. The rate of simple
patterns on the fingers (А+ Т arches) decreased, and the rate of
more complex patterns increased (radial loops R and curls W).
Conclusion: Thus, the specific weight of family cases among all TD
patientswas 0.12%. TD is inherited by an autosomal dominant type. Itwas
revealed that there was incomplete penetration of the pathological gene
in DYT1 patients. Dermatoglyphics showed an increased rate of more
complex patterns (radial loops R and curls W) on the patients' fingers.

doi:10.1016/j.jns.2013.07.373
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Mindfulness in Parkinson’s Disease leads to increases in gray
matter density

B.A. Pickuta, W. Van Heckeb, P.M. Parizelc, P. Crasa. aNeurology,
University of Antwerp Hospital, Belgium; bIcometrix, University of
Antwerp Hospital, Belgium; cRadiology, University of Antwerp Hospital,
Antwerpen, Belgium

Background: PD consists of motor and non-motor symptoms. There
is a need to objectively analyze non-pharmacological interventions
used to help alleviate symptoms in PD.
Objective: This study was conducted to evaluate structural brain
gray matter changes following a mindfulness based intervention
(MBI) in Parkinson's disease (PD).

Methods: Twenty-seven of 30 PD patients completed this longitudinal
RCT comparing MBI, consisting of a structured 8-week program of
mindfulness training (n = 14), with usual care (UC) (n = 13). MRI 3D
T1weighted (1 × 1 × 1 mm3 resolution, Siemens 3 T System) data sets
were obtained at baseline and after 8 weeks. Voxel based analysis was
performed using DARTEL from the SPM8 software. Segmented gray
matter baseline images were subtracted from the follow-up scan.
Resulting difference maps of MBI and UC groups were statistically
compared, to examine gray matter density differences in time be-
tween both groups. Results were reported at p b 0.001, uncorrected
for multiple comparisons.
Results: Increased gray matter density was found in the MBI group
compared to the UC group over time in the right caudate, left and
right hippocampus and right amygdala. On the other hand, increased
gray matter differences were found in the UC compared to the MBI
group in the left cerebellum.
Conclusions: This is the first quantitative analysis of neurobiological
effects of mindfulness in PD to the best of our knowledge. Increased
graymatter density was found in the MBI group in the neural networks
that have been postulated to play a role in mediating benefits of
meditation.

doi:10.1016/j.jns.2013.07.374
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Excessive daytime sleepiness in patients with Parkinson's disease

M. Nikitina, I. Zhukova, O. Izhboldina, N. Zhukova, V. Alifirova,
M. Titova. Department of Neurology and Neurosurgery, Siberian State
Medical University, Tomsk, Russia

Background: Excessive daytime sleepiness (EDS) is one of the most
commonly reported sleep complaints in patients with Parkinson's
disease (PD), affecting between 15% and 50% of PD patients. There
are conflicting reports about the association of Hoehn and Yahr
(H&Y) stage and the degree of EDS.
Objective: To determine the stage related distribution of EDS in PD
patients.
Material and methods: 426 PD patients are registered in electronic
database of movement disorders of the Siberian region. The diagnosis
of PD was made using the criteria established by UK Brain Bank. The
severity of PD was estimated using H&Y Scale. The Montreal Cognitive
Assessment (MoCA) was used for evaluating cognitive impairment, the
39-Item Parkinson's Disease Questionnaire (PDQ-39) — for quality of
life, the Hospital Anxiety and Depression Scale (HADS)— for evaluating
anxiety and depression, the Epworth Sleepiness Scale (ESS)- for
quantifying EDS.
Results: We selected 76 patients with the equivalent mean daily
dose of medications, normal cognition, without clinically signifi-
cant anxiety and depression. All patients were divided into three
homogeneous groups: I — 26 (H&Y 2.0), II — 25 (H&Y 2.5), III — 25
(H&Y 3.0). Sleep-related problems were most prominent in patients
in advanced disease (p b 0.05). Among the III group 56% of patients
had EDS, II — 36%, I — only 19%. A lower quality of life was found in
patients with EDS when compared with patients without sleepiness
on the following indexes of the PDQ-39: mobility, activity, cognitive
(p b 0.05).
Conclusions: Sleep-related problems were most prominent in patients
with severe, advanced disease.

doi:10.1016/j.jns.2013.07.375
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The contemporary challenges and clinician-scientists' perspective
in translational medicine neuroscience research ‘new pathways
of discovery’: From bench to bedside

T. Malika,b. aNeuroscienceUnit, BiochemistryDepartment, Bahria University
Medical and Dental College, Pakistan; bNeurochemistry & Biochemical
Neuropharmacology Unit Biochemistry Department, University of Karachi,
Karachi, Pakistan

Neurodegenerative diseases affect millions of people worldwide
leading to a growing concern over the public health implications. Major
gaps in our knowledge base hinder the delivery of optimalmedical care
to affected individuals. Translational Medicine research (TMr) may
fill the gaps at the point of development of modern treatment for not
only morbidities but also comorbidities. Antioxidants are revolutioniz-
ing TMr contemporary and its future directions towards promising
therapy. Conventional medicinal researches and use of antioxidants
have highlighted the progressive need to restructure approaches in
order to facilitate the efficient integration and translational of new
technologies into novel effective therapeutic. Conventional scientists-
clinicians have been driving research but cultural differences between
these two groups of investigators — practitioners largely stem from
less information about TMr, the lack of communication, differences
in education and training from developed to developing countries.
Contemporary gaps outline the recent initiatives to overcome chal-
lenges that expected to strengthen TMr, catalyze the generation of
innovative treatment, revise diagnosis, drive rapid benefits from the
lab-bench to the patient-bedside and generate tremendous research
foci.

doi:10.1016/j.jns.2013.07.376
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Nigella Sativa oil controls astrogliosis, parkinsonism and oral
dyskinesia in haloperidol-treated rats

T. Malika,b,c, S. Hasanc, S. Pervezc, T. Fatimad, D.J. Haleemb,e.
aNeuroscience Unit, Biochemistry Department, Bahria University
Medical and Dental College, Pakistan; bNeurochemistry & Biochemical
Neuropharmacology Unit, Biochemistry Department, University of Karachi,
Pakistan; cHistopathology Unit, Department of Pathology andMicrobiology,
The Aga Khan University Hospital, Karachi, Pakistan; dDepartment of
Biological and Biomedical Sciences, The Aga Khan University Hospital,
Karachi, Pakistan; eNeuroscience Research Laboratory, Dr Panjwani Center
for Molecular Medicine and Drug Research, The University of Karachi,
Karachi, Pakistan

Background: The symptoms of parkinsonism and oral dyskinesia
have been showing to be induced by neuroleptics in the striatum.
Objective: This study deals with the effects of haloperidol (HAL) on
Nigella sativa-oil (NS) treated rats in duration of 6 weeks.
Results: HAL treated rats showed movement disorders followed by
oral dyskinesia. The cytoarchitectonic pattern of striatum showed
astrogliosis. Astrogliosis was observed in caudate and accumbens
nuclei. Such effects of HAL was absent in rats treated with NS-oil
showing it normal and glial cells protective.
Conclusion: It may be concluded that symptoms of parkinsonism, oral
dyskinesia can be prevented by treatment of rats with NS-oil. How far
this study can be appreciated to humans needs to be elucidated.

doi:10.1016/j.jns.2013.07.377
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Rifampicin inhibits neuron apoptosis through suppression of the
TLR4 pathways in LPS-stimulated co-cultured BV2 Cells

W. Bia, E. Taob. aJinan University, Guang Zhou, Cocos Island, China;
bSun Yat-sen University, Guang Zhou, China

Agents suppressing microglial activation are attracting attention as
candidate drugs for neuroprotection in neurodegenerative diseases.
Recently, researchers have focused on the immunosuppression induced
by rifampicin. Our previous study has shown that rifampicin inhibits
microglial inflammation and improves neuron survival against inflam-
mation; however, the mechanism through which rifampicin inhibits
themicroglial inflammation and its neuroprotection are not completely
understood. This study we examined the effects of rifampicin on mor-
phological changes induced by LPS in murine microglial BV2 cells.
Then we investigated the effects of rifampicin on signaling pathways
stimulated by lipopolysaccharide (LPS) including Toll-like receptor-4
(TLR-4) and nuclear transcription factor kappa B (NF-κB) in BV2
microglia. In addition, we cocultured BV2 microglia and neurons to
observe the indirect neuroprotective effects of rifampicin. Rifampicin
inhibited LPS-stimulated expression of TLR-4. When neurons were
cocultured with LPS-stimulated BV2 microglia, pretreatment with
rifampicin increased neuronal viability and reduced the number of
apoptotic cells. Taken together, these findings suggest that rifampicin,
with its anti-inflammatory properties, might be a novel treatment for
neurodegenerative diseases.

doi:10.1016/j.jns.2013.07.378
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Compassionate use of doxycycline in
Gerstmann–Straeussler–Scheinker syndrome.
Case report on a descendant of the original family

H. Zacha, G. Kovacsb, E. Auffa, W. Pirkera. aDepartment of Neurology,
Austria; bInstitute of Neurology, Medical University of Vienna,
Vienna, Austria

Background:GSS is a rare, autosomal dominant inherited prion-disease,
first reported in an Austrian pedigree in 1936. It is characterized by
progressive cerebellar ataxia and late onset of dementia, mainly caused
by a point mutation at codon 102 of the prion protein (P102L).
This patient descends from the originally described Austrian GSS
family. His mother had suffered from progressive dementia and died at
the age of 41 years. Genetic analysis showed a P102L mutation with
homozygosity for methionin at codon129. At the age of 27 years our
patient developed progressive unsteadiness of gait, followed by mild
dysarthria, ataxia, areflexia and pos. pyramidal signs after 18 months.
CMRI showedmoderate cerebellar atrophy, FDGPET revealed cerebellar
hypometabolism. CSF showed aweak positive signal for 14–3–3 protein
and genetic testing a P102Lmutationwith heterozygosity at codon 129.
Over the following 2 years ataxia progressed rapidly,with an increase of
the SARA score from 11 (12/08) to 20.5 (3/10).
Methods: Based on preclinical evidence that tetracyclines show anti-
prion activity, a trial of doxycycline(100 mg/d) was started.
Results: The following 33 months, doxycycline was tolerated with-
out side effects. Symptom progression appeared to slow during the
first 10 months of treatment (SARA 22.5; 12/10) but was similar to
the pretreatment period thereafter (SARA 33; 12/12).6 years after
onset, the patient iswheelchair-boundwith a severeflaccid paraparesis,
upper-limb-ataxia, dysarthria and dysphagia.
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Conclusion: Based on the quite linear progression of SARA scores,
a substantial therapeutic effect of doxycycline in our patient seems
unlikely. The treatment with low-dose doxycycline was well tolerated.
The SARA appears to be useful to monitor the progression of ataxia in
GSS, though assessment of lower-limb-ataxia in advanced disease was
confounded by muscle-weakness which is often observed in advanced
GSS.

doi:10.1016/j.jns.2013.07.379
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Facial movement disorders due to posterior fossa lipoma: Report
of 3 cases

S. Nazarbaghi, B. Ahmadi Salmasi. Urmia University of Medical Sciences,
Urmia, Iran

Objective: To demonstrate rare but important cause of refractory
hemifacial spasm and blepharospasm. Blepharospasm, an involun-
tary blinking and inability to keep eyes open and Hemifacial spasm
which is defined as irregular involuntary painless clonic contractions
of hemifacial muscles are both not rare conditions. Both conditions
are more frequent in females. Common cause of hemifacial spasm is
an aberrant loop branch of basilar artery that compresses facial nerve
and causes focal demyelination which results to ephaptic transmission
and spasms and other etiologies are multiple sclerosis-regeneration
phase and sequel of Bells palsy-tumors of 8th nerve-aneurysmof basilar
artery. Most cases of blepharospasm are idiopathic. Here we describe 2
patients with hemifacial spasm and one case of blepharospasm which
all 3 cases had parapontine lipoma at posterior fossa.
Patients: Two patients were female with long standing hemifacial
spasm and other wasmalewith chronic refractory blepharospasm. All 3
patients were treated with anticholinergics — Tegretol–gabapentin–
baclofen–phenytoin andmultiple injections of Dysportwith incomplete
responses. Serum biochemistry, ESR, CBC, CT of brain without contrast
and EEG all were normal. BrainMRIwith andwithout GDdemonstrated
extra-axial parapontine masses with signal intensity consistent for
lipoma. Patients referred to neurosurgeon.
Conclusion: These cases reveal the importance for attention to any
patient with hemifacial spasm or blepharospasms for performing
brain MRI to rule out CPA and posterior fossa masses as a cause of
hemifacial spasm. Thus these syndromes should not necessarily be
considered idiopathic anytime.

doi:10.1016/j.jns.2013.07.380
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Pseudo-dominant' inheritance in Friedreich's ataxia: Clinical and
genetic study of a Brazilian family

F.M. Branco Germiniania, A. Moroa, R. Munhoza, W.O. Arrudaa,
S. Raskinb, A. Martinezc, H.A.G. Teivea. aNeurology, Hospital de
Clínicas — Universidade Federal do Paraná, Brazil; bGenétika, Curitiba,
Brazil; cUnicamp, Campinas, Brazil

Objective: To evaluated a family with pseudo-dominant inheritance
in Friedreich's ataxia (FRDA).
Background: FRDA is an autosomal recessive inherited disorder
characterized by progressive ataxia, hypertrophic cardiomyopathy,
skeletal abnormalities, areflexia, loss of vibratory and position sense. A
rare pattern is the pseudodominant pattern with phenotypic variation.

Methods: We evaluated a Brazilian family of Italian descent with
marked variation of phenotype.
Results: The father developed progressive ataxia at 30 years of
age; at 68 years he had dysarthria, dysphagia, generalized ataxia,
dysmetria, loss of deep tendon reflexes, was unable to sit without
support, walk or stand. MRI was normal and echocardiogram showed
cardiomyopathy. DNA analysis showed two expanded alleles with
more than 700 GAA repeats in each one. Of three children, two were
affected. A 39-year-old man began to have difficulties with balance at
the age of 22, followed by impaired speech, dysphagia, horizontal
nystagmus, head tremor, loss of vibratory sensation and tendon
reflexes, truncal ataxia and couldn't stand even with support. He also
had scoliosis and cardiomyopathy. He had one allele with 700 GAA
repeats and another with 900 repeats. The index case first exhibited
clumsiness in handwriting at the age of 26, followed by progressive
unsteadiness of gait, slurred speech, square wave jerks, postural
tremor in the hands and loss of knee reflex. MRI and echocardiogram
were normal. DNA analysis showed one allele with 350 GAA repeats
and another with 1000 repeats.
Conclusions: We present a family with pseudodominant inheri-
tance of FRDA, focusing on the molecular basis of intra-familial clinical
polymorphism.

doi:10.1016/j.jns.2013.07.381
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Spinal involvement in cerebrotendinous xanthomatosis

H. Apaydin, A. Gunduz, S. Yazici. Department of Neurology, Istanbul
University Cerrahpasa School of Medicine, Istanbul, Turkey

Background: Cerebrotendinous xanthomatosis (CTX) is a rare, AR
metabolic disease originating from deficiency of sterol-27 hydroxylase
which results in storage of cholestanol and cholesterol in lens, CNS and
tendons. Most common neurological manifestations are MR, pyramidal
signs, cerebellar ataxia, dysphagia, dysarthria and PNP. Usual cranial
imaging findings include cerebral atrophy and signal changes in
cerebellum and less commonly in basal ganglia.
Objective: We aim to present and emphasize spinal involvement in
CTX.
Patient: We report a 30 year-old woman with truncal ataxia since
childhood. Other neurological findings are pyramidal findings in
lower extremities and loss of vibration sense distal to the patella.
She had previously undergone surgery for bilateral early-onset
cataracts and tumor-like enlargement of Achilles tendon. Patholog-
ical diagnosis of the latter material was xanthoma. There was no
similar family history. MRI showed increased signal intensity in basal
ganglia, dentate nucleus, pons, medulla oblongata and posterior
and lateral columns of spinal cord. History of juvenile cataracts and
tendon xanthoma suggested CTX and she is still under the genetic
assessment.
Conclusion: CTX is a rare disorder and spinal cord involvement is
a rarer presentation. Verrips and colleagues (1999) reported seven
patients and suggested use of term, 'spinal xanthomatosis'. Those
patients had predominant chronic myelopathic findings with no or
mild cerebellar findings. However, our patient had both cerebellar and
spinal cord findings. Despite the presence of early onset cataracts and
pathological confirmation of xanthomas, diagnosis was still delayed.
Spinal variant should be included in differential diagnosis in patients
with signal changes of posterior and lateral columns.

doi:10.1016/j.jns.2013.07.382
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Interleukin-6 and fatigue syndrome in Parkinson’s disease

T. Torgan, T. Baidina, N. Demchuk. Neurology of the Medical Faculty,
Perm Academy of Medicine, Perm, Russia

Introduction: Fatigue syndrome is one of the non-motor symptoms
of Parkinson's disease (PD) that significantly reduces the quality of
life. The pathophysiology of this symptom is poorly studied.
Objective: To assess the potential role of proinflammatory cytokine
interleukin-6 (IL-6) in the development of fatigue syndrome in PD.
Methods:We determined the level of IL-6 in the serum of 65 patients
with Parkinson's disease by immunosorbent assay. To determine
the severity of fatigue syndrome, we used Multidimensional Fatigue
Inventory (MFI-20). Operation compared with the concentration of
IL-6 in serum was compared with the severity of fatigue.
Results: Fatigue syndrome was diagnosed in 30 patients (46%). Mean
severity of fatigue in patients with PD was 58 (49–66) points, which
was significantly (p = 0.000) higher than in the control group (33,
30–36 points). The value of IL-6 was significantly (p= 0.012) higher in
patients with the FS (1.0, 0.5–1.9 pgml) than without this syndrome
(0.35 0.0–0, pgml). There was a significant correlation between IL-6
with physical fatigue (R= 0.42; p = 0.000), reduced activity (R= 0.46;
p = 0.000), reduced motivation (R= 0.24; p = 0.051), and general
fatigue (R= 0.52; p = 0.000).
Conclusion: Fatigue syndrome is present in 46% of patients with PD,
being a very common and important symptom. Patients with fatigue
syndrome have higher levels of IL-6 in serum. The higher level of serum
proinflammatory cytokines in PD patients leads to the increasing of the
fatigue symptoms.

doi:10.1016/j.jns.2013.07.383
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Autonomic dysfunction in patients with early untreated
Parkinson's disease

M. Asahinaa, C.J. Mathiasb,c, A. Katagiria, D.A. Lowb,c, E. Vichayanratb,c,
Y. Fujinumaa, Y. Yamanakaa, S. Kuwabaraa. aNeurology, Chiba University
School of Medicine, Chiba, Japan; bImperial College London, UK;
cThe National Hospital for Neurology and Neurosurgery, London, UK

To determinewhether the autonomic nervous system is involved in the
early stage of Parkinson's disease (PD), we evaluated orthostatic blood
pressure regulation, heart rate variability, skin vasomotor function
and sympathetic sweat responses (emotional sweating) in 50 untreated
PD patients (age 64.3 ± 8.8 years, disease duration 1.8 ±1.4 year) and
compared them with 20 healthy control subjects (age 63.6 ±
7.9 years). Five PD patients fulfilled the criteria for orthostatic
hypotension. The mean decrease in systolic blood pressure during
head-up tilt in PD patients was mildly but significantly lower than in
controls (p= 0.0001). Therewere no differences between the 2 groups
in heart rate variability, with analysis of low frequency (LF;mediated by
baroreflex feedback), and high frequency (HF; an index of parasympa-
thetic vagal activity) modulation. However, LF/HF, an index of cardiac
sympatho-parasympathetic balance, was significantly lower in the PD
group than in controls (p= 0.02). Amplitudes of sympathetic sweat
responses were significantly lower than in controls (p b 0.01), with
negative correlations with modified Hoehn & Yahr stage. Amplitudes
of skin vasomotor reflexes in PD patients did not differ from controls.
Our study in early untreated PD patients, without the confounding
effect of drugs, suggests impairment of sympathetic cardiovascular and

sudomotor function with orthostatic dysregulation of blood pressure
control, reduced LF/HF (parasympathetic dominancy of cardiac sym-
patho-parasympathetic balance) and reduction in sympathetic sweat
responses.

doi:10.1016/j.jns.2013.07.384
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Total antioxidant activity, glutathione and lipid peroxidation
in neurologic Wilson disease: Clinical, biochemical
and MRI correlation

J. Kalita, V. Kumar, A. Ranjan, S. Chandra, U.K. Misra. Neurology, Sanjay
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, India

Background: Increased free copper in neurologic Wilson disease
(WD) is a potent oxidant but there is no study evaluating the role of
glutathione, total antioxidant activity (TAC) and lipid peroxidation in
them.
Objective: To evaluate TAC, glutathione and malonodialdehyde
(MDA) in neurologic WD and correlate their levels with clinical,
MRI and biochemical changes. Subjects and methods: 28 patients
with neurologic WD whose median age was 16 years were included.
Neurological severity was categorized on a 0–3 grade. Cranial MRI,
blood counts, hemoglobin, liver and kidney function tests, ultra-
sound abdomen, serum ceruloplasmin, serum free copper and
24 hour urinary copper were done. Plasma glutathione (GSH), TAC
and malonodialdehyde (MDA) were measured in the patients and
64 matched controls.
Result: The plasma GSH (2.26 ± 0.49 vs 2.6 ± 0.39 mg/dl p b 0.001)
and TAC levels were reduced (1.63 ± 0.02 Vs 2.09 ± 0.03 mmol
Troloxequivalant/l; P b 0.001) and MDA increased (4.90 ± 0.74 vs
3.21 ± 0.69 nmol/ml p b 0.001) in the neurologic WD compared to
controls. The GSH (r= 0.54) level positively correlated with serum
ceruloplasmin and negatively with free serum copper (r =−0.52) and
urinary copper(r =−0.75). TAC correlated with duration (r =−0.39)
and ceruloplasmin (r = 0.48). MDA level correlated negatively with
serum ceruloplasmin (r =−0.61) and positively with serum free
copper (r = 0.41) and urinary copper (r = 0.61). The clinical severity
and hematological, liver, renal and MRI findings however did not
correlate with GSH, TAC and MDA levels.
Conclusion: Lower GSH, TAC and higher MDA levels suggest copper
induced oxidative injury in neurologic WD. The role of adjunc-
tive antioxidant in the treatment of neurologic WD needs to be
explored.

doi:10.1016/j.jns.2013.07.385
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A rare case of osteodural arteriovenous fistulas with focal hand
myoclonous presentation

T.Worakijthamrongchai. Department of Neurology, Prasat Neurological
Institute, Bangkok, Thailand

Introduction: Dural arteriovenous fistulas(DAVFs) are found ap-
proximately 10–15% of all vascular abnormalities. The most of DAVFs
have leptomeningeal reflux and vascular congestion. Symptoms of
DAVFs may be characterized either nonaggressive (e.g. tinnitus) or
aggressive symptoms (e.g. intracerebral, subarachnoid hemorrhage
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and many neurological deficits). The focal hand myoclonus is a rare
presentation of neurological deficit.
Case: A 58 year-old female presented with weakness of the right
arm with myoclonus of the right hand for 1 month. The other
extremities were normal. She didn't have symptom of headache.
The MRI brain showed cytotoxic edema at the left superior fronto-
parietal area. The cerebral angiography showed moderate hyper-
trophy of the left middle meningeal artery shunting into the left
fronto-diploic vein, which drain into the posterior left frontal cor-
tical vein. The study was compatible with osteodural arteriovenous
fistula and focal venous congestion at the left fronto-parietal region.
She took valproic acid and clonazepam but was not able to relieve
the focal hand myoclonus. She developed progressive weakness
of the right arm, then the urgent transarterial glue embolization
was performed. The procedure showed successful glue emboliza-
tion with nearly complete obliteration of the arteriovenous shunt
and less venous congestion. The several days later, the power motor
of the right arm was improved and the myoclonus of the right hand
disappeared.
Conclusion: DAVFs with cortical venous congestion demonstrates
the variety of neurological manifestation. The lesions are aggressive
and need prompt diagnosis and treatment.

doi:10.1016/j.jns.2013.07.386
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Effectiveness of acupuncture and bee venom acupuncture in
idiopathic Parkinson's disease

S.-Y. Cho, J.H. Lee, S.-U. Park, J.-M. Park, C.-N. Ko. Kyung Hee University,
Seoul, Republic of Korea

Background: In light of the significant limitations of conventional
therapy, interest is increasing in complementary and alternative
therapies in Parkinson's disease.
Objective: This study aimed to explore the effectiveness of acupunc-
ture and bee venom acupuncture as adjuvant therapies for idiopathic
Parkinson's disease (IPD).
Methods: We recruited 43 adults with IPD who had been on a stable
dose of antiparkinsonian medication for at least 1 month. They were
randomly assigned to 1 of 3 groups: acupuncture, bee venom acu-
puncture (BVA), or control. All participants were assessed using the
Unified Parkinson's Disease Rating Scale (UPDRS), the Parkinson's
disease quality of life questionnaire, the Beck Depression Inventory
(BDI), the Berg Balance Scale (BBS), and the time and number of steps
required to walk 30 m. Treatment groups underwent acupuncture
or bee venom acupuncture twice a week for 8 weeks. The initial
assessment was repeated at the completion of treatment. The control
group did not receive any treatment.
Results: Participants in the BVA group showed significant im-
provement on the UPDRS (total score, as well as parts II and III
individually), the BBS, and the 30 m walking time. When compared
to the control group, the BVA group experienced significantly greater
improvement on the UPDRS. In the acupuncture group, the UPDRS
(part III and total scores) and the BDI showed significant improve-
ment. The control group showed no significant changes in any out-
come after 8 weeks.
Conclusion: In this pilot study, acupuncture and bee venom acupunc-
ture showed promising results as adjuvant therapies for Parkinson's
disease.

doi:10.1016/j.jns.2013.07.387
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Triple stimulation technique could be useful differential marker
between vascular parkinsonism and Parkinson's disease

J.Y. Ahna, W. Jangb, M.-H. Kimc, H.-T. Kimd. aDepartment of Neurology,
Seoul Medical Center, Seoul, Republic of Korea; bDepartment of
Neurology, Gangneung Asan Hospital, University of Ulsan College of
Medicine, Gangneung, Republic of Korea; cMirae Neurology Clinic, USA;
dDepartment of Neurology, Hanyang University College of Medicine,
Seoul, Republic of Korea

Objective: Since the concept of vascular parkinsonism (VP) had been
introduced, many studies have been performed to identify some
instrumental tools and clinical features useful to distinguish VP from
Parkinson's disease (PD). However, VP remains difficult to distin-
guish from PD. In this study, we aimed to identify the quantitative
difference of upper motor neuron impairment between two disease
entities as a differential marker.
Methods: We studied 20 patients with VP diagnosed by the eligible
criteria, 21 patients with PD, and 11 healthy controls. We performed
transmagnetic stimulation (TMS) and triple stimulation technique
(TST) in these patients and analyzed the results of TST in association
with clinical aspects.
Results: In VP patients, mean TST amplitude ratio was 64.7 (±23.9).
While, PD group revealed 90.2 (±9.8) of TST amplitude ratio. Other
parameters showed no significant difference.
Conclusions: TST amplitude ratio can be used to differentiate VP and
PD with a good degree of certainty.

doi:10.1016/j.jns.2013.07.388
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Background: Opicapone (OPC) was developed to fulfil the need for
more potent, safer and longer acting COMT-inhibitors.
Objectives: The objective of this study is to investigate the effect of
once-daily 25, 50 and 75 mg OPC on the levodopa pharmacokinetics
(PK), in comparison to placebo and 200 mg entacapone (ENT).
Methods: Single-centre, randomized, double-blind, gender-balanced,
placebo-controlled study in 4 groups of 20 subjects each. This study
consisted of a once-daily administration of OPC or placebo for 11 days
and 100/25 mg levodopa/carbidopa, 200 mgENTor placebo three times
per day for 12 days.
Results:OPC at steady-state significantly increased the levodopa-AUCup
to 78.9% and 73.74% with 75 mg OPC in comparison to placebo and ENT,
respectively. Levodopa-AUC0–24 was higher when levodopa/carbidopa
was administered with any OPC dose than when administered con-
comitantly with ENT. A marked increase (N30%) in peak of exposure
(Cmax) to levodopa occurred with 75 mg OPC following levodopa/
carbidopa administrations. OPC presented a significantly long-lasting
and sustained S-COMT inhibition. Maximum S-COMT inhibition ranged
from 67.1% (200 mg ENT) to 94.2% (75 mg OPC) and was higher than
ENT for all OPC doses. The 50 and 75 mg OPC were somehow similar
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(75 mg was slightly superior), thus, the 75 mg OPC may not bring a
significant advantage over 50 mg OPCwith regard to S-COMT inhibition.
The tolerability profile of OPC was favourable.
Conclusion: OPC may offer a therapeutic advantage in relation to
ENT as levodopa sparing agent in patients with Parkinson's disease
receiving levodopa therapy. The dosages of 25 and 50 mg OPC likely
provide the most adequate enhancement in levodopa availability as
adjunct to levodopa/carbidopa therapy.

doi:10.1016/j.jns.2013.07.389
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Background: Opicapone (OPC) was developed to fulfil the need for
more potent, safer and longer acting COMT inhibitors.
Objectives: Investigate the effect of once-daily 5, 15 and 30 mg OPC, a
new COMT inhibitor, on the levodopa pharmacokinetics, in Parkinson's
Disease (PD) patients with motor fluctuations treated with standard-
release 100/25 mg levodopa/carbidopa (LC) or levodopa/benserazide
(LB).
Methods: This was a multicentre, double-blind, randomised, placebo-
controlled study in four parallel groups of PD patients treated with LC or
LB and with motor fluctuations (“wearing-off” phenomenon). Subjects
were sequentially and randomly assigned to be administered, once-daily,
during the 21 to 28 day maintenance phase with placebo or 5, 15 and
30 mg OPC. Subjects performed two levodopa tests, one on the morning
of the day after admission and another following themaintenance phase.
Subjects also kept a diary to record ON/OFF periods.
Results: In relation to placebo, levodopa exposure increased 24.73%,
53.93% and 65.61% following 5, 15 or 30 mg OPC. Maximum S-COMT
inhibition (Emax) ranged from 52% (5 mg OPC) to 80% (30 mgOPC). The
study was not designed to detect any significant differences in motor
performance, but the exploratory analysis performed shows improve-
ment in various motor outcomes, including a dose dependent change
in absolute OFF time corresponding to a percentage decrease of 0.77%,
4.16%, 29.55% and 32.71% with placebo, 5 mg, 15 mg and 30 mg OPC,
respectively.
Conclusion: OPC is a promising new COMT inhibitor and deserves
further clinical evaluation in larger samples of patients with PD on
levodopa treatment with motor fluctuations.

doi:10.1016/j.jns.2013.07.390
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Background: Opicapone (OPC) was developed to fulfil the need for
more potent, safer and longer acting COMT inhibitors.
Objectives: The objective of this study was to investigate the efficacy
and safety of 25 and 50 mg-OPC administered once-daily, compared
with placebo, in patients with Parkinson's Disease (PD) on levodopa
treatment and with end-of-dose motor fluctuations.
Methods: Pivotal phase-III, multinational, multicentre, double-blind
(DB), placebo-controlled and parallel-group study. Subjects were ran-
domized to placebo (n= 135), 25 mg-OPC (n= 125) or 50 mg-OPC
(n= 147). The DB phase lasted 14–15 weeks. Primary efficacy variable
was the change from baseline in absolute OFF-time, based on patient
diaries. Secondary endpoints include proportion of responders, course
of OFF/ON-time, UPDRS-III, quality-of-life (PDQ-39), NMSS, PDSS,
tolerability and safety (includingmMIDI, C-SSRS and clinical laboratory
tests) assessments.
Results: Mean reduction in absolute OFF-time in both 25 and 50 mg-
OPC groups was considerably greater than in placebo (1.7, 2.0 and
1.1 h, respectively). Despite the high placebo response, 50 mg-OPC
was significantly better than placebo (p= 0.0084), but 25 mg-OPC
missed statistical significance by only 0.1 h. Significantly more patients
receiving either 25 or 50 mg-OPC achieved the OFF-time responder
endpoint than with placebo (62.4%-[p = 0.0405], 66.0%-[p = 0.0088]
and 50.4%, respectively), and also achieved greater OFF-time reductions
(11.0%-[p = 0.0297], 12.1%-[p = 0.0044] and 6.7%, respectively). Fur-
thermore, mean increase in absolute ON-time without or with non-
troublesome dyskinesias was considerably greater in both 25 and
50mg-OPC groups than in placebo (1.4, 1.43 and 0.8 h, respectively).
Opicapone was safe and well tolerated.
Conclusion: OPC once-daily was safe, well tolerated, and effective in
reducing the OFF-time in patients with PD on levodopa treatment
and with motor fluctuations.

doi:10.1016/j.jns.2013.07.391
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Background: Camptocormia (CC) is an abnormal flexion of the
thoracolumbar spine during standing and walking that abates in the
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recumbent position, and may be one of the most disabling symptoms
in Parkinson's disease (PD).
Objective: The objective of our study is to describe the clinical
features of PD patients with CC, comparing with those without CC.
Patients and methods: Seventy-eight PD patients with CC under-
went a multidisciplinary clinical examination (neurological, neuro-
psychological), blood test, and spine MR scan were compared with
age/sex-matched 78 PD patients without CC.
Results: Patients with CC showed significantly higher frequencies of
spinal operation and compression fracture (P b 0.05). CC was found
in patients with more severe PD, as clinically assessed by the Hoehn
and Yahr staging, the motor Unified Parkinson's disease Rating Scale
part III, and presence of dementia. The serum creatine kinase levels
of PD patients with CC were statistically higher than those of without
CC (P b 0.05). We found more abnormalities of MR findings in spine
and paravertebral muscles in PD patients with CC than those without
CC (P b 0.05).
Conclusion: CC is associated with the history of spinal operation,
compression fracture, and disease severity. The MRI findings and
difference of CK levels between the groups suggest that CC in
PD is attributed to a focal myopathy in spine and paravertebral
muscles.

doi:10.1016/j.jns.2013.07.392
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Introduction: There is a wide range of autonomic symptoms (AS) in
Parkinson's disease (PD) but their occurrences are still a subject to
discrepancies in the literature.
Objectives: The objectives of this study are to evaluate the oc-
currence of AS in a cohort of patients with PD and control subjects, to
assess the relations with demographic, disease-related, and clinical
variables and to qualify the impact of this trouble on the quality of
life.
Methods: A cohort of 102 patients with PD was evaluated for the
occurrence of AS, motor and non-motor symptoms, as well as for
demographic and disease-related characteristics. The study was
conducted in the Department of Neurology of Sahloul University
Hospital between June 2011 and November 2011. 95 control subjects
were recruited from the consultations and other departments. We
used the following scales: SCOPA AUT, SF12, SCOPA Sleep and Beck
Scale.
Results: All PD patients reported more problems in all in autonomic
domains compared to control subjects with the largest differences
in the gastro-intestinal tract. The prevalence of autonomic disorders
was correlated with older age, great disease severity and high doses
of dopaminergicmedication. The severity of the disorderwas associated
with depressive symptoms, cognitive disorders, and sleep disorders
with p b 0.05.
Discussion: Autonomic symptoms were assessed using a reliable and
valid instrument. Our results show that, compared to a control group,
Parkinson's disease expresses more gastro-intestinal, urinary, cardio-
vascular, thermoregulation, and sexual troubles; indicating that the
entire autonomic system is affected by this disease, which is consistent
with findings of the literature.

doi:10.1016/j.jns.2013.07.393
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Introduction: Wilson's disease is an infrequent pathology resulting
from a change of the ATP7B gene on the long arm of chromosome 13.
This involves a reduction of the transport of copper in the bile and its
accumulation in the body, notably the brain.
Objective: The objective of this study is to illustrate the significance
of psychiatric disorders in WD.
Case report: A 25-year old woman with a personal history of Wilson's
disease (WD)presented acute psychoticmanifestations. The psychiatric
interview finds a state of psychomotor agitation, aggressiveness and
depressed mood concept with suicidal intentions. Moreover, she has
a bilateral extra pyramidal syndrome. The blood levels of copper and
ceruloplasmin are collapsed. The patient confirmed that she had
stopped her treatment with D-penicillamine for two months ago.
Discussion: WD begins in the form of a hepatic, neurological, or
psychiatric disease in at least 90% of the patients. In some rare cases,
the first manifestations of the disease can be psychiatricwhich accounts
for only 10%. The disease can include later isolated behavioral problems,
a schizophrenic syndrome, or a manic–depressive syndrome. The
main difficulty was to establish whether psychiatric disorders are
included in the WD array or not. Indeed neuropsychiatric co morbidity
in the context of WD is significant. Poor adherence to treatment, cupric
balance sheet and the improvement after the reintroduction of
D-penicillamine confirm a psychiatric relapse of WD.
Conclusion: In WD, psychiatric manifestations can precede, compli-
cate the somatic disorders or be independent. An early diagnosis is
necessary to provide a specific treatment.

doi:10.1016/j.jns.2013.07.394
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Background: Cervical dystonia (CD) is the most common focal
movement disorder and is often associated with pain.
Objective: The objective of this study is to report the presence of
pain associated with CD upon enrollment in subjects participating in
a large registry.
Methods:CD PROBE is a prospective, observational, multicenter, registry
designed to assess safety, effectiveness, and treatment utilization within
clinical practice. CD subjects were naïve to botulinum toxin, new to
the physician's practice, or had ≥16 weeks since last treatment if in a
previous clinical trial. Factors delineated by the presence (score N 0)
or absence (score = 0) of pain at baseline, as measured by the Pain
Numeric Rating Scale (PNRS), were baseline demographics, Toronto
Western Spasmodic Torticollis Rating Scale (TWSTRS), and CD Impact
Profile-58 (CDIP-58).
Results: CD PROBE enrolled 1046 subjects (74% female), with a mean
age 58.0 (±14.7 y), between 1/9/09 and 8/31/12. 88.9% (n = 922) of
subjects reported pain at baseline (PNRS N 0). Compared to those
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without pain at baseline, subjects reporting pain had significantly
younger symptom onset (48.4 ± 16.5 y vs 53.9 ± 17.9 y; p = 0.0026),
and significantly higher scores for TWSTRS total and subscales
(p≤ 0.0002) and CDIP-58 subscales (p≤ 0.0008).
Conclusion: CD-PROBE is the largest registry ever conducted for
subjects with CD and will provide real world experience of treatment
response of repeat injection of onabotulinum toxin A. Pain is present
in the majority of subjects with CD and is associated with increased
severity across a range of measures.

doi:10.1016/j.jns.2013.07.395
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Background: The sequence effect (SE) describes progressive decre-
ments of amplitude and speed with repetitive movements and is
considered characteristic of Parkinson's disease (PD). It is associated
with functional disability and freezing of gait but the pathophysiol-
ogy remains unclear.
Objective: The objective is to objectively assess finger tapping (FT) in
order to evaluate

(i) what proportion of PD patients and age-matched healthy
controls (HC) exhibit the SE and

(ii) whether the MDS-UPDRS standard of ten taps is enough for the
SE to manifest.

Patients and methods: Sixty-two PD patients and 47 age-matched
HC from centres in the UK and USA performed FT whilst wearing
electromagnetic sensors. Movement data from the first ten taps was
used to calculate amplitude, speed, rhythm, halts and decrementing
speed and amplitude (SE). Longer FT sequences were also examined.
Results: After 10 taps all of the movement components differed sig-
nificantly between thePD andHCgroups (amplitude, speed and rhythm
p b 0.001; halts p = 0.03) except for the SE (p N 0.1). Decrementing
amplitude occurred in 61% and 59% and decrementing speed in 52% and
49% (p= 0.9), of PD and HC data respectively. An additional 23% of PD
and 27% of HC (p= 0.7) exhibited the SE when FT was performed for
30 s (mean 79 taps).
Conclusions: The SE is not specific for PD. A similar proportion of PD
and HC subjects exhibited the SE. For some subjects 10 taps is not
long enough for the SE to manifest.

doi:10.1016/j.jns.2013.07.396

Abstract — WCN 2013
No: 1308
Topic: 2 — Movement Disorders
Clinical hallmarks and epidemiology of stiff person syndrome
in Tanzania

M. Dekkera,b,f, S. Urasac,d, V. Marod, G. Kinaboe, W. Howlettc,d.
aDepartment of Neurology, Kilimanjaro Christian Medical Centre, Moshi,
Tanzania; bDepartment of Neurology, Radboud University Nijmegen

Medical Centre, Nijmegen, The Netherlands; cDepartment of Neurology,
Kilimanjaro Christian Medical Centre, Moshi, Tanzania; dDepartment of
Internal Medicine, Kilimanjaro Christian Medical Centre, Moshi, Tanzania;
eDepartment of Pediatrics, Kilimanjaro Christian Medical Centre, Moshi,
Tanzania; fDepartment of Infectious Diseases, Radboud University Nijmegen
Medical Centre, Nijmegen, The Netherlands

Background: Stiff person syndrome (SPS) is an extremely rare anti-
GAD antibody related disorder, with prevalence estimates ranging
from 0.5 to 2/1,000,000. Its diagnosis is clinical, especially in most of
Africa where anti-GAD titres are unavailable.
Objective: The objective of this study is to clinically delineate a series
of stiff person syndrome patients, and to compare the prevalence in
Tanzania to that in scientific publications.
Patients and methods: Patients were ascertained through neuro-
logical consultation in Kilimanjaro Christian Medical Centre during
the period 2008–2013. Clinical diagnosis was established by means
of neurological examination and exclusion of other amenable causes.
Anti-GAD antibody testing or EMG is presently unavailable in Tanzania.
Results: A total of nine SPS cases are reported (three females and six
males, aged 13–64 years). The estimated prevalence in this patient
populationwas 0.5–6/1,000,000, depending on the estimated catchment
area. One patient was referred abroad for intravenous immunoglobulin
therapy, withmarked clinical improvement, whereas the others showed
some response to baclofen and benzodiazepines. Two patients presented
with femoral fractures secondary to violent muscle spasms.
Conclusions: Stiff person syndrome is a rare auto-immune disorder,
but is shown to occur in Tanzania. A literature search yielded com-
parable studies only from other parts of the world: we present the first
SPS prevalence rates in Africa. Even though the sample is small and
estimatedprevalence form awide range, this is comparable to estimates
from other ethnic groups. Yet underestimation due to underreporting
by patients as well as doctors is not unlikely.

doi:10.1016/j.jns.2013.07.397
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Background: Bradykinesia is the fundamental clinical feature of
Parkinson's disease (PD) but when it is very mild it is difficult to
detect. Dopamine transporter imaging is a useful diagnostic tool but
it is expensive, not specific for PD, time-consuming and exposes the
patient to ionizing radiation. A simple cheap non-invasive test that
provides rapid objective measurement of bradykinesia could aid
accurate early diagnosis of PD.
Objective: The objective of this study is to assess whether an objective
measurement of ‘slight’ (MDS-UPDRS grade one) bradykinesia can be
obtained from a novel device employing electromagnetic (EM) tracking
sensors and evolutionary algorithm analysis.
Methods: Forty-nine PD patients and 41 age-matched healthy controls
(HC) performed finger tapping (FT) for 30 s with each hand separately
whilst wearing EM tracking sensors on the index finger and thumb.
The kinematic data sets were analysed by custom-written computer
evolutionary algorithms and compared to MDS-UPDRS clinical grade
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and diagnostic group using receiver operator characteristic (ROC)
curves. The composite algorithm was validated on an independent
sample of FT data collected from 13 PD patients.
Results: PD FT assessmentswith grade oneMDS-UPDRSwere accurately
distinguished from controls dominant hand FT with area under ROC
curve of 0.952 (p b 0.0001). The algorithm correctly classified 14/15 of
the PD FT data sets in the validation sample that had clinically slight
bradykinesia.
Conclusions: This technology is able to provide an objective mea-
surement of the most subtle clinical grade of bradykinesia. Potential
applications include supplementing clinical diagnoses, screening and
objective assessment of response to treatment.

doi:10.1016/j.jns.2013.07.398
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Background: Choreoathetosis is a neurologic disorder, related to a
basal ganglia lesion, where two types of involuntary movements
coexist. Chorea consists of continual, rapid, brief, irregular move-
ments that flow randomly from one body part to another. Athetosis
is a slow form of chorea, with writhing movements that mainly affect
to distal regions of the limbs.
Objectives:We present a 72-year old womanwith bilateral choreiform
movements and diabetic ketoacidosis.
Patients and methods: Our patient had a longstanding diabetes type
II with poor metabolic control, worse during the last month. She was
hospitalized to control her blood glucose levels.
Results: Symmetric bilateral hyperintense putamennucleiwere found at
MRI, related to maintained hyperglycemia. A hypertransaminasemia led
us to complete the abdominal examination, and a body TC and a biopsy
confirmed the diagnosis of pancreatic adenocarcinoma. Choreoathetosis
was treated with clonazepam and pimozide, with no efficacy; then we
tried haloperidol and tetrabenazine, improving the symptomatology.
Conclusion: Choreoathetosis is caused by very diverse etiology dis-
orders. Long-evolution nonketotic hyperglycemia has been described
to produce involuntary movements as choreoathetosis. Typically MRI
shows hyperintense putamen on T1-weighted images, contralateral to
the side of chorea, or bilateral if it is generalized.
This rare complication of DM type II is generally reversible with
an adequate metabolic control. But if the movements are severe and
disabling, it can be successfully treated with drugs that interfere with
central dopaminergic function, such as the dopamine receptor-blocking
drugs (neuroleptics), reserpine, and tetrabenazine. Other effective
treatments can be benzodiazepines or amantadine.

doi:10.1016/j.jns.2013.07.399
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Background: Tozadenant is an oral, selective, adenosine 2-alpha
receptor antagonist.
Objective: The objective of this study is to evaluate the safety and
efficacy of tozadenant as an adjunct to levodopa in PD patients with
wearing-off fluctuations.
Methods: In this international, 12-week, double-blind, phase 2 trial
patients on stable doses of levodopa with ≥2.5 h of OFF time/d were
randomized to tozadenant 60, 120, 180 or 240 mg BID or placebo.
Primary endpoint: change from baseline to Week 12 in h/d spent
in the OFF state. An MMRM ANCOVA was used for analyses with a
prespecified hierarchical step-down approach to test multiple dose
groups.
Results: 337 of 420 randomized pt completed treatment (mITT
population): mean age, 63.3 yr; PD duration, 8.7 yr; baseline OFF
time, ∼6 h. Mean placebo-corrected change from baseline in OFF
time was significantly reduced with tozadenant 120 mg BID (−1.1 h,
p = 0.0039) and 180 mg BID (−1.2 h, p = 0.0039). ON time with
troublesome dyskinesia did not increase significantly in any tozadenant
group. Mean placebo-corrected scores of the following significantly
improved: UPDRS III with tozadenant 120 mg BID (−2.2, p = 0.0325)
and 180 mg BID (−2.5, p = 0.0325); UPDRS I–III in all tozadenant
groups (all groups, p≤ 0.03); CGI-I/CGI-S scores; and PGI-I in the
120 mg BID tozadenant group. Most common AEs in the combined
tozadenant groups: dyskinesia, nausea, dizziness, constipation, PD
worsening, insomnia, falls.
Conclusion: Tozadenant, 120 or 180 mg BID, was generally well
tolerated and efficacious in reducing OFF time and improving motor
signs without significantly increasing troublesome dyskinesia.

doi:10.1016/j.jns.2013.07.400
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R. Dhalld, C. Ballarde. aCleveland Clinic Lou Ruvo Center for Brain Health,
Las Vegas, NV, USA; bParkinson's Disease and Movement Disorder Center,
Boca Raton, FL, USA; cACADIA Pharmaceuticals, Inc., San Diego, CA, USA;
dBarrow Neurological Institute, Phoenix, AZ, USA; eInstitute of Psychiatry,
King's College, London, UK

PD psychosis (PDP) is frequent, distressing and a leading cause
of institutionalization. It complicates PD management and is linked
to increased morbidity, incident dementia and mortality. Current
antipsychotics lack efficacy and/or have serious tolerability and
safety concerns. Pimavanserin, a selective 5-HT2A antagonist, has
shown antipsychotic effects and good tolerability in previous PhIII
trials, but a robust placebo effect precluded statistical separation. A
PhIII outpatient study, optimized to reduce placebo response, was
conducted to assess the efficacy and safety of pimavanserin in PDP.
Following screening, in which brief (non-pharmacologic) psychoso-
cial therapy (BPST-PD) was offered, 199 non-demented patients with
moderate-severe psychosis (on stable PD medication) were random-
ized to oral q.d. doses of 40 mg pimavanserin or placebo for 6 weeks.
Pimavanserin met the primary endpoint using SAPS-PD (PD-adapted
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version of the Scale for Assessment of Positive Symptoms, assessed
by independent raters): −5.79 PIM vs −2.73 PBO (Baseline to
Day 43 LSMΔ=−3.06; p = 0.001). These results were supported by
highly significant improvement in the secondary efficacy measure,
CGI-I (LSMΔ= -0.67; p = 0.001), assessed by Investigators blind to
the SAPS-PD. Clinical benefits were also seen in all exploratory
measures with significant improvements in nighttime sleep, daytime
wakefulness, and caregiver burden. Consistent with previous studies,
pimavanserin met the key secondary endpoint for noninferiority
to placebo on motor function (UPDRSII + III) and was otherwise
safe and well tolerated. Most common AEs were UTI (11.7%-PBO,
13.5%-PIM) and falls (8.5%-PBO, 10.6%-PIM). SAEs in N1 patient were
UTI (1-PBO, 3-PIM) and psychotic disorder (0-PBO, 2-PIM). Pimavanserin
appears effective, safe and well-tolerated for PDP.

doi:10.1016/j.jns.2013.07.401
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Incobotulinum toxin A demonstrated therapeutic equivalence to
onabotulinum toxin A in the treatment of blepharospasm and
cervical dystonia

R. Beneckea, D. Hauschkeb, P. Roggenkämperc. aClinic and Polyclinic
for Neurology, University of Rostock, Rostock, Germany; bInstitute of
Medical Biometry and Medical Informatics, University Medical Center,
Freiburg, Germany; cUniversity Eye Clinic, Bonn, Germany

Introduction: Equivalent efficacy of incobotulinum toxin A (Xeomin®)
to onabotulinum toxin A (Botox®) using a 1:1 unit dosing ratio was
demonstrated in two multicentre, double-blind, randomised studies in
blepharospasm and cervical dystonia, respectively.
Patients and methods: Both study protocols pre-specified the two-
sided 95% confidence interval (CI) method for testing therapeutic
equivalence of incobotulinum toxin A to onabotulinum toxin A for
each study's primary efficacy outcome (blepharospasm: change in
Jankovic Rating Scale [JRS] sumscore from baseline to 3 weeks post-
injection; cervical dystonia: change in Toronto Western Spasmodic
Torticollis Rating Scale [TWSTRS]—Total score from baseline to 4 weeks
post-injection). Differences between treatment groupswere determined
by least square (LS) means and corresponding two-sided 95% CIs in
the per-protocol population. Clinically irrelevant difference was defined
as Δ=0.8 points in the blepharospasm study and Δ=1.3 points in the
cervical dystonia study, predefining the therapeutic equivalence ranges
as [−0.8, 0.8] and [−1.3, 1.3], respectively.
Results: In the blepharospasm study (per-protocol population n =
256), incobotulinum toxin A and onabotulinum toxin A both signif-
icantly (p b 0.0001) improved JRS sumscores 3 weeks post-injection
(incobotulinum toxin A: −2.90; onabotulinum toxin A: −2.67). The
LS mean difference was −0.23 (favouring incobotulinum toxin A),
the 95% CI [−0.68, 0.22] was within the predefined equivalence range
[−0.8, 0.8]. In the cervical dystonia study (per-protocol population
n= 420), both treatments significantly (p b 0.0001) improved TWSTRS-
Total score 4 weeks post-injection (incobotulinum toxin A: −6.6;
onabotulinum toxin A: −6.4). The LS mean difference was −0.33
(favouring incobotulinum toxin A); the 95% CI [−1.05, 0.38] was within
the predefined equivalence range [−1.3, 1.3].
Conclusion: Incobotulinum toxin A and onabotulinum toxin A were
therapeutically equivalent in treating blepharospasm and cervical
dystonia at a 1:1 unit dosing ratio in the administered dose ranges.

doi:10.1016/j.jns.2013.07.402
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Long-term treatment of blepharospasm and cervical dystonia:
Incobotulinum toxin A is well tolerated when injected at flexible
intervals based on patient needs

H.H. Fernandeza, V.G.H. Evidenteb, D. Truongc, M. Brodskyd,
A. Hanschmanne, C.L. Comellaf, J. Jankovicg. aCleveland Clinic, Cleveland,
OH, USA; bMovement Disorders Center of Arizona, Scottsdale, AZ, USA;
cThe Parkinson's and Movement Disorder Institute, Fountain Valley, CA,
USA; dOregon Health & Science University, Portland, OR, USA; eMerz
Pharmaceuticals GmbH, Frankfurt am Main, Germany; fRush University
Medical Center, Chicago, IL, USA; gBaylor College of Medicine, Houston,
TX, USA

Introduction: In clinical practice, botulinum-toxin injections for bleph-
arospasm or cervical dystonia (CD) are administered at ~3-month
intervals; there is concern that shorter intervals might increase the
risk of adverse events (AEs) and neutralizing antibodies. This post-hoc
analysis investigated flexible incobotulinum toxin A (Xeomin®) injec-
tion intervals (6-20 weeks) in the long-term management of blepharo-
spasm and CD.
Patients and methods: In the blepharospasm study, a randomized,
double-blind, placebo-controlled Phase III study with an open-label
extension period, patients could receive ≤6 incobotulinum toxin
A treatments (flexible doses ≤ 50 U/eye). Patients in the CD study,
a randomized, double-blind, placebo-controlled Phase III study
with a randomized, double-blind extension period, could receive
≤6 incobotulinum toxin A treatments (fixed doses, 120 or 240 U).
In both studies, injection intervals were flexible (≥6 weeks) and
determined as clinically indicated. Standard safety assessments were
performed throughout.
Results: In blepharospasm, 461 incobotulinum toxin A treatments
were analyzed: 207 (44.9%) treatments were given at 6–11-week
intervals and 254 (55.1%) at 12–20-week intervals. The most frequent
AEs were eyelid ptosis and dry eyes. In CD, 821 treatments were
evaluated: 369 (44.9%) were administered at 6–11-week intervals
and 452 (55.1%) at 12–20-week intervals. The most frequent AEs
were dysphagia and neck pain. In both studies, AE frequency, overall
and for each treatment cycle, was similar for injection intervals
b12 weeks and ≥12 weeks, with no cumulative effects following
repeated treatment.
Conclusion: Incobotulinum toxin A, administered with flexible intervals
according to patients' clinical needs, is an effective and well tolerated
long-term treatment for blepharospasm and CD.

doi:10.1016/j.jns.2013.07.403
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Satisfaction with botulinum toxin treatment in post-stroke
spasticity: Results from two cross-sectional surveys of patients
and physicians

D. Bensmaila, A. Hanschmannb. aHôpital R. Poincaré (AP-HP), Garches,
France; bMerz Pharmaceuticals GmbH, Frankfurt am Main, Germany

Introduction: There is little information available regarding patient's
and physician's satisfaction with botulinum toxin treatment for post-
stroke spasticity.
Patients and methods: Structured patient and physician surveys
were conducted in Canada and the USA. Patients had post-stroke
spasticity and had received ≥2 treatments with onabotulinum
toxin A or abobotulinum toxin A; information on current and prior
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botulinum toxin treatment cycles and treatment satisfaction was
collected. Physicians included were experienced in treating post-
stroke spasticity, with≥3-year history of injecting botulinum toxin for
medical purposes; information regarding satisfaction with botulinum
toxin treatment was collected.
Results: Most of N = 76 patients with post-stroke spasticity were
very (42%) or somewhat (46%) satisfied with their current treatment.
Satisfaction was highest at the time of peak effect and lowest just
before re-injection. While 78% of patients stated they would prefer
injection intervals ≤12 weeks, only 45% received such intervals.
Intervals ≤10 weeks were preferred by 43% of patients but received
by just 6.3%. Most of N = 105 physicians were moderately (58%)
or very satisfied (37%) with botulinum toxins. Physicians felt that
on average 16% of patients would benefit from shorter injection
intervals and 25% would benefit from higher maximum doses than
those currently permitted.
Conclusion: Patient satisfaction with botulinum toxin therapy for
post-stroke spasticity varies over the treatment cycle and is lowest
just before re-injection; many patients would prefer injection intervals
shorter than the standard 12 weeks.Whilemost physicians are satisfied
with botulinum toxin therapy for post-stroke spasticity, many feel that
some patients would benefit from shorter injection intervals and higher
doses.

doi:10.1016/j.jns.2013.07.404
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Impaired activation of somatosensory cortex as FMRI correlate of
reduced dexterity in PD

T. Fokia,b, W. Pirkera, A. Geisslera,b, D. Haubenbergera, M. Hilberta,b,
I. Hoellingera,b, M. Wurniga,b, J. Ratha,b, J. Lehrnera, S. Trattnigb,c,
E. Auffa, R. Beisteinera,b. aDepartment of Neurology, Medical University
of Vienna, Vienna, Austria; bMR Center of Excellence, Department of
Radiology, Medical University of Vienna, Vienna, Austria; cDepartment
of Radiology, Medical University of Vienna, Vienna, Austria

Background: Previously (1ab), the DOPA-resistant component of
decreased dexterity in PD was called limb-kinetic apraxia (LkA). Our
recent fMRI pilot study (2) investigating PD patients OFF medication
suggested impaired activation of primary somatosensory cortex
(SSC) as closely related to LkA. Both in the behavioral (1ab) and
FMRI studies (2), coin rotation (CR, LkA task, target condition) was
contrasted with simple finger tapping (FT, bradykinesia task, refer-
ence condition). FMRI signal changes were hence corrected for basic
motor skills and represented activation particularly associated with
dexterity.
Based on the DOPA resistance of CR performance in (1ab), we
hypothesized a reproducibility of impaired activation of the SSC ON
medication.
Objective: The objective of this study is to confirm dysfunction of
SSC as closely related to DOPA-resistant dexterity deficits in PD.
Patients and methods: According to the experimental setup (CR vs.
FT) mentioned above, 10 PD patients performed the FMRI experi-
ment in the ON as well as the OFF condition. 14 healthy controls
performed the same experiment. Patients were compared to controls
(SPM8).
Results: Confirming our pilot study, we assessed decreased activation
of the SSC in patients OFF medication compared to controls. In line
with our study hypothesis, this finding was reproducible in patients
ON medication compared to controls (p b 0.01, uncorr., k = 25 vox.).
Comparing FMRI signals in the SSC between ON and OFF conditions, no
differences could be assessed (lowering even to p b 0.05).

Conclusions: Dexterity deficits in PD are linked to a dysfunction of
the SSC.

(1a) Gebhardt-et-al._MovDisord 2008;23 :1701-6.
(1b) Quencer-et-al._Neurology 2007;68:150-1.
(2) Foki-et-al._ExpNeurol 2010;225:416-22.

doi:10.1016/j.jns.2013.07.405
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Subjective and objective alcohol responsiveness in different
tremor disorders

P. Schwingenschuh, M. Koegl-Wallner, U. Werner, T. Pendl,
C. Ghadery, S. Seiler, K. Wenzel, R. Schmidt, P. Katschnig-Winter.
Department of Neurology, Medical University of Graz, Graz, Austria

Background: A few studies exist on the effect of alcohol in essential
tremor (ET) and Parkinson´s disease (IPD), but so far no systematic
studies have been performed in other tremor syndromes. Neverthe-
less, a positive response to alcohol – commonly simply inquired by
history – is used as supportive diagnostic criterion for ET.
Objective: The objective of this study is to investigate if subjective/
objective alcohol responses distinguish a broad range of tremor disorders.
Methods:

(1) We assessed drinking habits and response of tremor to alcohol
intake in 100 consecutive patients with arm tremor.

(2) For a double-blind placebo-controlled oral alcohol test we
recruited 12 patients with ET, 10 IPD, and 7 dystonic tremor
(DT).

The effect to alcohol/placebo was assessed at baseline and after 30/
60/120 min by clinical rating scales and accelerometry.
Results:

(1) We investigated 44 patients with IPD, 22 ET, 20 DT, and 14
others. Of 77 patients drinking alcohol, 23 had no response, 26
had improvement, and 28 never paid attention. None of the
evaluated parameters differed between the groups.

(2) ET, IPD, and DT had a significant tremor improvement with
placebo and alcohol. There were no significant between group
differences. However, in the ET group there was a stronger
objective effect of alcohol compared to placebo.

Conclusions: Subjective alcohol response inquired by history may
not be suitable as supportive diagnostic criterion for ET. Objectively,
all investigated patients improved with alcohol. This effect seems to
be truly alcohol related in ET only.

doi:10.1016/j.jns.2013.07.406
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Exome sequencing analysis in familial progressive
supranuclear palsy

C. Bettencourta, A. Tuccia, R. Rosb, J. Lopez-Sendonb, J. Hardya,
J. Garcia deYebenesb,H.Houldena. aDepartment ofMolecularNeuroscience,
UCL Institute of Neurology, London, UK; bDepartment of Neurology,
Hospital Ramon y Cajal, Madrid, Spain

Background: Progressive supranuclear palsy (PSP) is a clinicopatho-
logical syndrome characterized by akinesia, supranuclear gaze palsy,
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rigidity, axial dystonia, gait disturbance, frontolimbic dementia and
other clinical deficits related to neuronal loss, gliosis, and presence of
neurofibrillary tangles and neuropil threads in different brain areas,
mainly in the basal ganglia, diencephalon, brainstem, and frontal and
temporal lobes. Although PSP is mostly considered a non-familial or
sporadic tauopathy, rare multiplex kindreds have been described. A
genetic basis for familial clustering has been demonstrated in a Spanish
family with PSP linked to chromosome 1, for which the causal gene is
still unknown, and in familieswith causalmutations in themicrotubule-
associated protein tau gene (MAPT).
Objective: To identify the causal gene linked to 1q31.1.
Patients and methods: We have studied the Spanish family for
which the genetic locus was mapped to a 3.4 cM region at 1q31.1.
This family presents a pathology-proved PSP with a pattern of trans-
mission compatible with an autosomal dominant inheritance. We have
sequenced the whole-exome from one patient of this family, and DNA
from 30 additional familymembers is available for segregation analysis.
We have also checked the exome sequences of a cohort of about 50 PSP
patients.
Results and conclusion: The exome analysis of the Spanish family is
presently on-going. For the PSP cohort no variants were detected in
the linkage region of chromosome 1. Therefore, this locus should not
constitute a common cause of PSP.

doi:10.1016/j.jns.2013.07.407
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Tremor associated with Klinefelter syndrome — A case series and
review of the literature

M. Koegl-Wallnera, P. Katschnig-Wintera, T. Pendla, B. Melischa,
M. Trummerb, E. Hollb, U. Wernera, R. Schmidta, P. Schwingenschuha.
aNeurology, Medical University Graz, Graz, Austria; bNeurosurgery,
Medical University Graz, Graz, Austria

Background: Previous case series suggested a link between Klinefelter
syndrome (KS) and essential tremor (ET) or an ET-like syndrome.
Methods: We investigated three KS-patients with tremor including
tremor-analyses and discuss our data in context to findings from a
literature review. The clinical outcome after deep brain stimulation
(DBS) is also reviewed.
Results: Tremor in KS is predominantly a postural and kinetic tremor
that strongly resembles ET. However, KS patients with tremor differ
from ET in several findings such as a less frequent family history, lack
of alcohol responsiveness, and missing benefit to drugs used in ET.
One of our patients and two cases from literature improved after DBS
of the ventral intermediate nucleus (VIM) of the thalamus.
Conclusions: Tremor in KS seems to differ from ET. While anti-
tremulous drugs exert no or little effect, first observations suggest
that VIM-DBS may be efficacious.

doi:10.1016/j.jns.2013.07.408
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Assessment of thyroid function in spinocerebellar Ataxia type 2
Cuban patients

L. Almaguer Mederosa, R. Aguilera Rodrígueza, Y. Cutié Anidob,
A. Álvarez Sosac, D. Almaguer Gotaya, D. Cuello Almaralesa. aCenter for
the Investigation and Rehabilitation of Hereditary Ataxias, Cuba; bMedicine
School of Holguín, Cuba; cV.I.L General Hospital of Holguín, Holguín, Cuba

Background: Dysfunction of thyroid axis has been linked to neuro-
degenerative conditions. Spinocerebellar Ataxia type 2 (SCA2) is a
polyglutamine disorder caused by abnormal expansion of a CAG repeat
sequence on ATXN2 gene.
Objective: To assess the association between thyroid function and
SCA2.
Method: A case-control study was carried out with 41 SCA2 affected
individuals and 41 healthy controlsmatched by age and sex. Serum levels
of TSH, T3 and T4 were determined by radioimmunoassay. CAG repeat
number on ATXN2 gene was assessed by PCR and gel electrophoresis.
STRING algorithm was used to predict protein network interactions.
Results: T3 and T4 serum levels were significantly increased in affected
individuals related to controls (p b 0.05) and this is dependent on
sex. No significant associations were found between thyroid hormones
and bodymass index, abdominal circumference, restingmetabolic rate,
CAG repeat number, age at onset, disease duration or SARA score
(p N 0.05). However, THS serum levels significantly correlated with
disease progression rate (r =−0.32; p = 0.045). Evidences were ob-
tained for interactions between ATXN2 and thyroid hormone networks,
although the relative weights for such interactions were low.
Conclusion: Spinocerebellar Ataxia type 2 is associated with sex-
specific hyperactivity of thyrotropic axis; however, more work has to
be done to clarify the clinical consequences of such an association.

doi:10.1016/j.jns.2013.07.409
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Anti-TNF-alpha inhibitors therapy and non infectious neurologic
adverse effects

M. Arias, S. Arias-Rivas, X. Rodríguez-Osorio, F.J. López, I. Requena.
Neurology, CHUS, Santiago de Compostela, Spain

Background: Infections are the most common adverse effects associ-
ated with TNF-alpha-inhibitors (TNF-alfa-I) therapy. Non-infectious
neurologic complications are infrequent (several events suggestive of
demyelination have been reported).
Objective: Present four cases of neurologic disorders (central and
peripheral demyelination, pseudotumoral lesion, parkinsonism (2))
in four patients treated con distinct TNF-alfa-I.
Patients and methods:

Case-1: Patient (F–63-y) with rheumatoid arthritis (RA), treated
with infliximab; she developed a clinical picture of brachial plexitis
and, nine months later, myelitis and lumbar plexitis.

Case-2: Patient (M–58-y) with RA, treated with adalimumab; he
consulted because of headache, weakness and numbness in his right
body side.

Case-3: Patient (M–63-y) with psoriasis, treated with ustekinumab;
he presented a left parkinsonism (PD).

Case-4: Patient (F–57-y) with RA, treated with adalimumab; she
presented a right PD.
Results:

Case-1: Cerebral-MRI study was normal; spinal-MR-T2-WI study
showed some hyperintense lesions in dorsal spinal cord. CSF study
showed lymphoid pleocytosis. EMG study revealed denervation in
the right deltoid and brachial biceps and in the left quadriceps. The
evolution was favorable after the drug was discontinued.

Case-2: Cerebral-MRI study showed left frontal lesion with mass
effect and Gadolinium enhancement. Histopathologic study revealed
necrosis and mononuclear cells infiltration. The drug was discon-
tinued and the evolution was favorable.

Cases-3–4: Cerebral-MRI study was normal in both patients. DAT-
scan resulted abnormal in both patients. The biologic therapy was
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discontinued. The PD progresses (like common PD) and responds to
levodopa.
Conclusions: TNF-alfa-I therapies are related with distinct types of
central and peripheral demyelinating lesions; less clear seems their
risk of induction or acceleration of PD.

doi:10.1016/j.jns.2013.07.410
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Exercise training — Effects of MOTOmed® exercise on typical
motor dysfunction in Parkinson's disease

M. Laupheimer, S. Härtel, S. Schmidt, K. Bös. Institut für Sport und
Sportwissenschaft, Karlsruhe, Germany

Objective: Additionally to regular medication, alternative drug-free
treatments, such as exercise or physical therapy, do not cause any
side effects and play an important role in Parkinson's treatment.
Recent scientific findings suggest very positive effects of movement
training at high cadence, the so-called “Forced Exercise” (FE). The
present paper investigates the effects of a home-based passive FE
cycling training on general motor function and quality of life in
Parkinson's patients.
Patients & methods: 44 Parkinson's patients (68.5 ± 7.8 years) were
randomized to control group (n= 23; age: 71.3 ± 4.0 years) and
intervention group (n= 21; age: 67.5 ± 7.8 years). The intervention
group completed a 10 week FE cycling program with a motor-assisted
movement therapy device. The subjects were encouraged to perform a
daily 40 minute MOTOmed® training session, at up to 90 revolutions
per minute, in addition to their regular therapy (medication and
physical therapy). Motor function and quality of life measures were
assessed three times during the study period, a total of 25 test items
were recorded (TMTBattery = 15items, tremor spiral test = 2 items,
PDQ-8 = 8 items). Subjects of the control group continued their stan-
dard therapy.
Results: The results of the study show significant improvements in
walking ability (walking time: F = 13.31; p = .000; p.Eta2 = .241;
walking steps: F = 6.44; p= .000; p.Eta2= .133) and hand coordination
(diadochokinesia of the right arm: F= 3.76; p= .03; p.Eta2= .082).
Conclusion: Device-supported FE movement training of the lower
extremities leads to improvements in walking ability and hand motor
function, which suggest that FE may be affecting central motor control
processes. To proof these findings the authors recommend further
studies.

doi:10.1016/j.jns.2013.07.411
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Clinical cerebral dysfunction sclerosis in Africa

A.E. Bukusia, R.N. Mbuguab. aResearcher (Global Mental Health), Kenya
Neurological Society, Kenya; bClinical Research, Kenya Medical Research
Institute, Nairobi, Kenya

Objective: To report on the occurrence of clinical cerebral dysfunc-
tion sclerosis.
Methods/subjects: All the patients referred to the clinic by neurologists
and other specialists for electrophysiological tests with diverse neuro-
logical complaints. The patients were examined and diagnosed as having
sclerosis on clinical grounds and established criteria are reported.

Results:Out of 2831patients referred for electrophysiological tests over
a ten year period, nine patients were diagnosed as having definite
sclerosis on clinical grounds. Four of these had supporting laboratory
findings (MRI scans, CSF studies and visual evoked responses). The
presenting symptoms were predominantly visual disturbances and
somatic sensorimotor disturbances which were seen in all the patients.
Cerebellar dysfunction was observed less frequently, in less than half
of the patients while sphincter disturbances were conspicuously rare.
The sex distribution was overwhelmingly in favour of the female at a
ratio of 7:2.
Conclusions: Cerebellar dysfunction sclerosis occurs most in African
countries and may not be as rare as previously suggested and its
prevalence is certainly on the increase. The development of higher
incidence rates in communities where the illness was previously
unknown may present opportune settings for the study of aetiological
factors of this illness as it emerges. There is a need therefore for proper
epidemiological studies to evaluate these factors, especially environ-
mental factors, as the new disease continues to appear.

doi:10.1016/j.jns.2013.07.412
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A long-term, open-label study of levodopa–carbidopa intestinal
gel in advanced Parkinson's disease patients: Functional and
health-related quality-of-life endpoints

D.G. Standaerta, H.H. Fernandezb, P. Odinc,d, R.A. Hausere, A.J. Espayf,
M. Steigerg, S. Chouinardh, O. Suchowerskyi, E. Yakupovj, E.P. Meriklek,
W.Z. Robiesonk, K. Chatamrak, J. Beneshk. aUniversity of Alabama at
Birmingham, Birmingham, AL, USA; bCleveland Clinic, Cleveland, OH, USA;
cKlinikum-Bremerhaven, Bremerhaven, Germany; dSkane University
Hospital, Lund, Sweden; eUniversity of South Florida, Tampa, FL; fUniversity
of Cincinnati Academic Health Center, Cincinnati, OH, USA; gWalton Centre
for Neurology and Neurosurgery, Liverpool, UK; hUniversity of Montreal,
Montreal, QC, Canada; iUniversity of Alberta, Edmonton, AB, Canada;
jKazan StateMedical University, Kazan, Russia; kAbbVie Inc., North Chicago,
IL, USA

Background: Some Parkinson's disease (PD) motor complications
are associated with pulsatile dopaminergic stimulation. Levodopa–
carbidopa intestinal gel (LCIG) provides continuous drug infusion via
an intrajejunal percutaneous gastrostomy tube.
Objective: To evaluate the effects of LCIG on functional and health-
related quality-of-life (HRQoL) measures in patients with advanced PD.
Patients and methods: PD patients experiencing severe motor fluctu-
ations (≥3 h/d OFF-time) despite optimized medical therapy were
enrolled in an international, 54-week, open-label study. Individualized
LCIG dosing was permitted up to 16 h/d; other PD medications were
allowed after 28 days. Functioning and HRQoL were assessed at baseline
and weeks 4, 12, 24, and 54 by the PDQ-39, UPDRS, EQ-5D, EQ-VAS and
CGI-I.
Results: 272 (76.8%) of 354 patients completed the study. Total
exposure to LCIG was up to 521 days (mean [SD] = 328.5 [132.3],
n = 350). Mean [SD] PDQ-39 summary index was significantly
improved at each visit (baseline = 42.8[15.1], n = 320; End-
point = 35.8[16.8], n = 317 P b .001). UPDRS scores were improved
at each visit (P b .001 all; Part II: baseline = 17.4[6.6], change at
Endpoint =−4.4[6.5]; Part III: baseline = 28.8[13.7], change =
−7.4[13.2]). Both EQ-5D and EQ-VAS improved from baseline
through Endpoint (P b .001 all; EQ-5D: baseline = 0.588[0.195], End-
point = 0.652[0.174]; EQ-VAS: baseline = 50.2[21.0], Endpoint= 64.1
[19.4]), as did CGI-I scores (Endpoint = 2.10[0.95]). AEs occurred in 323
(91.2%) patients; most were mild or moderate and transient.
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Conclusion: In this large, open-label study in patients with advanced
PD, LCIG provided significant improvements in functional and HRQoL
measures that appeared as early as week 4 and were sustained
through Endpoint.
Support: AbbVie.

doi:10.1016/j.jns.2013.07.413

Abstract — WCN 2013
No: 1235
Topic: 2 — Movement Disorders
Ablation of rat substantia nigra is a good acute model of
Parkinson's disease for cell transplantation therapy

S.-I. Hiranoa,b, Y. Tokumotob,c, Y. Nishikawaa. aPhysiology, Osaka Dental
University, Osaka, Japan; bTissue Engineering & Cell Therapy, Institute of
Biomedical Research & Innovation, Kobe, Japan; cBiochemistry & Integrative
Medical Biology, School of Medicine, Keio University, Tokyo, Japan

A valuable rat model of Parkinson's disease (PD) to study cell therapy
was established. Forty-five female rats were examined. Using a
stereotactic technique, we created an acute model of PD by high-
frequency electric ablation of bilateral substantia nigra pars compacta.
The ablation probe used was a 100 mm-long rigid bipolar needle elec-
trode (1.0 mm in diameter). The rats developed persistent symptoms
of PD, especially akinesia and postural instability. We tried all sorts of
surgical protocols. The size and shape of the lesion that were ablated in
a typical setting were evaluated. Then we determined that the optimal
surgical parameter to place a lesionwas 1 Wof power for 15 s. The long-
term viability of transplanted neural stem/progenitor cells was also
examined and confirmed to be viable for more than 60 days following
surgery. As the animal model was designed to suit the study of cell
transplantation therapy, it did not utilize neurotoxic chemicals to make
lesions and could avoid the harmful effects of them. The benefits of our
ablationmodel of PDwere the rapidity and uniformity of appearance of
the characteristics of Parkinsonism. Therefore we can identify the onset
of PD strictly. This feature is a unique merit that is not shared by the
othermethods. The technique described heremay provide a good acute
model of PD for the research of intracerebral cell transplantation. This
model will contribute to the progress in the field of cell transplantation
therapy.

doi:10.1016/j.jns.2013.07.414
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Distribution of wild and mutant torsinA in living cells

I. Toyoshimaa, E. Abea, S. Kamadab. aNeurology, Akita National Hospital
of NHO, Yurihonjo, Japan; bNeurology, Akita University School of Medicine,
Akita, Japan

Background: Mutation of torsinA is responsible for DYT1 dystonia.
TorsinA is one of the AAA + proteins and is thought to result in synaptic
pathology. Membrane distortion derived from mutant torsinA thought
to cause disturbance of membrane trafficking and poverty of synaptic
vesicles.
Objective: To analyze the distribution of wild type and mutant
torsinA in living cells, we employed new fluorescent fusion proteins.
Materials and methods: We newly cloned wild type torsinA from
cDNA library of human brain and obtained GAG deleted (delE) clone
by mutagenesis. Green fluorescein protein pEGFP (Clontech) was used
for the production of fusion proteins with torsinA. All were transfected
into Cos7 cells and SHSY5Y cells.

Results: TorsinA–pEGFP both wild type and delE mutant localized
endoplasmic reticulum (ER) and nuclear envelope in Cos7 cells. Wild
type torsinAeasilymoved to perinuclear regionwith dense aggregation,
probably aggresome. Mutant torsinA stayed ER and nuclear membrane.
Cloned torsinAheadpotion remained ER and nuclear envelope,which is
similar to mutant torsinA.
Conclusion: Previous reports revealed the different distribution of
torsinA between wild type and delE mutant protein similar to this
result with different time range and time course. This study suggests
that torsinA inserts ER and traffics to aggresome with binding proteins
with torsinA instead vesicle movement to peripheral potion.

doi:10.1016/j.jns.2013.07.415
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The causes and route of admission to institutional care of people
with Parkinson's disease

J. Stancliffea, J. Palmera, W. Grayb, R. Walkerb. aMedical School,
Newcastle University, Newcastle upon Tyne; bDepartment of Medicine,
Northumbria Healthcare NHS Foundation Trust, North Shields, UK

Background: Institutional care is a major component of the cost of
care for people with Parkinson's disease (PD) in the UK.
Objectives: To investigate the reasons for, and route of, admission to
institutional care for people with PD.
Patients and methods: All patients known to the Northumbria
Healthcare NHS Foundation Trust PD service with idiopathic PD,
Parkinson's plus syndromes and vascular PD, who were living in
institutional care on 1 January 2013 were included. Disease severity
(Hoehn and Yahr stage) and demographic data were collected.
Results:Ninety people were included in the study (51 female). Patients
were admitted from hospital (40%), home (58%) and sheltered housing
(2%). On care home admission, mean age was 79.6 years (range 60–94)
with average disease duration of 5.6 years. The reasons stated for
admission to institutional care were patient inability to cope (41%),
repeated falls (21%), cognitive impairment (20%), decreased mobility
(20%), hallucinations (11%), spouse unable to cope (11%), delirium/
confusion (8%), impaired swallow (3%), and stroke (2%). Many people
had multiple reasons. Hoehn and Yahr stage was V in 48%, IV in 20%, III
in 31% and I or II in only 1%.
Conclusion: Difficulty coping with activities of daily living was the
most common cause of institutional care admission. Those admitted
from hospital will have had a full multidisciplinary assessment of
their needs, though for those admitted from home this may not be
the case. More support in the community may prevent, or delay,
institutional care admission.

doi:10.1016/j.jns.2013.07.416
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Intergenerational CAG repeat instability and mutational flow in
Cuban families with spinocerebellar ataxia type 2

L. Almaguer Mederos, J. Laffita Mesa, Y. González Zaldivar,
D. Cuello Almarales, D. Almaguer Gotay, Y. Vázquez Mojena,
P. Zayas Feria, G. Sánchez, L. Velázquez Pérez. Center for the Investigation
and Rehabilitation of Hereditary Ataxias, Holguín, Cuba

Background: Spinocerebellar ataxia type 2 (SCA2) is a neurodegen-
erative disorder caused by the unstable expansion of a CAG repeat
tract in ATXN2 gene.

Abstracts / Journal of the Neurological Sciences 333 (2013) e109–e151e124

http://dx.doi.org/10.1016/j.jns.2013.07.413
http://dx.doi.org/10.1016/j.jns.2013.07.414
http://dx.doi.org/10.1016/j.jns.2013.07.415
http://dx.doi.org/10.1016/j.jns.2013.07.416


Objective: To characterize CAG repeat variability in Cuban SCA2
population.
Patients and methods: A large dataset of 1745 individuals was
assembled. The CAG repeat number was assessed by PCR.
Results: In 74 parent-to-child transmissions of large normal alleles
(N24 repeats), a 37.8% of instability that was not associated to the
gender of the transmitting parent (p N 0.05) was found. Two highly
probable de novo mutations were identified in one of these families.
In the 225 parent-to-child transmissions of expanded alleles studied
a 76.4% of instability was found. The instability was highly sig-
nificantly associated to the age at conception and gender of the
transmitting parent, and to the size of the transmitted expanded allele
(p b 0.01). A highly significant correlation was found for instability
in sib-to-sib pairs after adjustment for age at conception and gender of
the transmitting parent, and the size of the transmitted expanded allele
(r = 0.44; p b 0.001). Intraclass correlation coefficient was 0.214, and
familiarity of 42.8% for CAG repeat instability. The mutational flow
for expanded alleles showed negative values in the range of 33 to 35
repeats and also for alleles greater than 57 repeats; the peak was found
at 40.5 units.
Conclusions: There is an interplay of physiological andmolecular factors
in determining intergenerational instability at ATXN2 locus. These results
have profound implications for genetic counseling services.

doi:10.1016/j.jns.2013.07.417
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Magnetic resonance imaging and proton spectroscopy in the
Huntington disease

H. Saraca, S. Telarovicb. aNeurology Department, Clinical Hospital Center
Zagreb, Croatia; bNeurology Department, Medical School University of
Zagreb, Zagreb, Croatia

Background: Structural abnormalities on MRI are found in carriers
of Htt mutation, decades before manifest disease. Striatal atrophy
correlates with a number of triplets, clinical symptoms and cognitive
decline. In contrast to this, magnetic resonance spectroscopy (MRS)
of high resolution show decreased concentration of N-acetyl-
aspartate (NAA) and creatinine (Cr) in striatum and increased lactate
(LL) and choline (Cho) in putamen in HD, not in preHD.
Report of cases: A 40-year-old-male and a 37-year-old-female patient
presented with choreatic movements, psychiatric disturbances and
cognitive decline. Genetic test revealed increased length of CAG triplets
(male 24/40; female 20/54). In both patients coronal T2W1MR showed
striatal atrophy producing increased intercaudal distance and ventric-
ular enlargement (“box-shape”) characteristic for HD. There is no
putaminal hypointensities on T2, neither increased diffusion coefficient
(ADC) in striatum on DWI, indicating hyperkinetic form of HD. MRS
revealed depletion in NAA and Cr, and increased LL and Cho in caudatus.
Increased LL and reduced NAA and Cr were found in putamen.
Reduction in NAA was determined in prefrontal cortex. There were no
metabolic alterations in thalamus.
Conclusion: Striatal atrophy, bicaudal diameter and intercaudal dis-
tance on structural and volumetric MRI may be used as biomarkers in
preHD and HD, and correlates with pathology and clinical symptoms.
Striatal atrophy on MRI is an early sign in preHD and HD and may be
used for selection of asymptomatic carriers, assessment of conversion of
preHD to HD and initiation of therapy. MRS detects metabolic changes
in manifest HD and may be used in follow-up studies.

doi:10.1016/j.jns.2013.07.418
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Memory and attention in patients with Parkinson's disease

G. Adler, N. Baumgart, M. Bektas, Y. Lembach. Institut für Studien zur
Psychischen Gesundheit (ISPG), Mannheim, Germany

Patients with Parkinson's disease (PD) have a high risk of developing
Parkinson's disease dementia (PDD) with an accentuated decline in
mental speed and executive functions and comparatively little
deficits in short-term memory. PD patients without dementia may
show these impairments to a smaller extent.
We determined the neuropsychological profile of PD patients not
suffering from dementia.
In a multicentric study, the cognitive performance of PD patients was
examined bymeans of the computer-basedMemory and Attention Test
(MAT). Bymeans of theMAT, selective attention aswell asworking and
short-term memory for verbal, figural and episodic material are
assessed. The findings in the PD patients were compared with those
of an age-, sex- and education-matched control group by means of
unpaired Student's t-tests.
The study was conducted in 40 non-demented PD patients (26 men,
14 women) at ages between 48 and 82 years (mean/SD: 68.2/
8.3 years). The PD stage according to Hoehn and Yahr was “1” in
2 patients, “2” in 21 and “3” in 7. MMSE scores ranged between 25
and 30 (mean/SD: 28.7/2.1). Neuropsychological testing revealed no
impairments of short-term memory, a slight impairment of verbal
working memory (p ≤ .05) and a substantial impairment of selective
attention, which increased with task complexity (p b 0.01).
In these non-demented PD patients we observed a decline of
selective attention, which increased with task complexity, and a
decrease of working memory. Both of these capacities are dependent
on mental processing speed. Thus, mental slowing may have caused
the deficits.

doi:10.1016/j.jns.2013.07.419
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An open-label study in healthy male volunteers using positron
emission tomography to assess brain adenosine A2A receptor
occupancy by V81444

A.P. Browna, G.E. Searlea, K. Kwiatkowskib, E.A. Rabinera, S.P. Hilla,
R.N. Gunna, K. Donaldsonb, S. Pawseyb. aImanova Centre for Imaging
Sciences; bVernalis (R&D) Ltd, London, UK

Background:V81444 is a selective non-xanthine adenosine 2A receptor
(A2AR) antagonist of potential utility in neurological disorders.
Objectives: We characterised the relationship between plasma con-
centration of V81444 and brain A2AR occupancy following single oral
doses.
Patients and methods: [11C]SCH442416 PET scans were acquired
before and at 2-3 h and 21–27 h after a single oral dose of V81444
(50, 100 or 250 mg) in 6 healthy male volunteers. A2AR availability in
the striatum was estimated using a simplified reference tissue model
with cerebellum as reference tissue, and related to measured V81444
plasma concentration data.
Results: The images displayed a heterogeneous signal, consistent
with the known regional distribution of A2AR. Tissue time-activity
curves were consistent with those described previously, with an
early component (0–15 min) characterised by a rapid peak followed
by washout, and a later component (15–90min) dominated by a slow
accumulating signal that was not regionally specific. Quantification of

Abstracts / Journal of the Neurological Sciences 333 (2013) e109–e151 e125

http://dx.doi.org/10.1016/j.jns.2013.07.417
http://dx.doi.org/10.1016/j.jns.2013.07.418
http://dx.doi.org/10.1016/j.jns.2013.07.419


data from the 0–15min periodproduced binding potentialswhichwere
used to estimate A2AR occupancy. The relationship between V81444
plasma concentration and A2AR occupancy was consistent with a direct
relationship, and yielded an estimate of EC50 (V81444 plasma con-
centration corresponding to 50% occupancy) of 320 ng/ml (95% CI:
(198,442) ng/ml).
Conclusion:V81444 enters the brain following oral administration, and
binds to A2AR in a dose dependent manner. V81444 displays a direct
relationship between plasma concentration and brain A2AR occupancy.
V81444 plasma concentrations N960 ng/ml (95% CI: (594,1326) ng/ml)
are expected to lead to A2AR occupancy N 75%.

doi:10.1016/j.jns.2013.07.420

Abstract — WCN 2013
No: 1183
Topic: 2 — Movement Disorders
The use of DaT-SPECT scanning in the differential diagnosis of
parkinsonism within the Northumbria Parkinson's disease service

S. Clementsa,W. Grayb, R.Walkerb. aMedical School, Newcastle University,
Newcastle upon Tyne, UK; bMedicine, Northumbria Healthcare NHS
Foundation Trust, North Shields, UK

Background: Dopamine transporter (DaT) scanning enables the
determination of dopaminergic function within the basal ganglia.
Dopaminergic function is decreased in Parkinson's disease (PD). UK
NICE guidelines recommend that DaT scanning is used to differen-
tiate between PD and essential tremor (ET).
Objectives: To determine whether referrals for DaT scanning follow
NICE guidelines and how results affect management.
Patients and methods: Patients under the care of the Northumbria
Healthcare NHS Foundation Trust PD service in the UK who had
scans between 2010 and 2012 were included. Retrospective data
collected included reason for scan, expected scan result, actual scan
result and post-scan management.
Results: Two hundred and thirty-five people had a DaT scan,
representing 24% of all referrals to the service during the study
period. NICE guidelines were followed fully in only 73 (31%) of scans.
The most common reasons for the scan were differentiation of PD
from ET (31%) and confirmation of PD diagnosis (29%). One hundred
and one scans (43%) were positive for PD, of which 85 (84%) were
expected to be positive. Fifty-eight (57%) of those with positive scans
were started on treatment immediately. Of 134 negative scans, 99
(74%) were expected, of which 9% led to PD treatment discontinu-
ation and 18% to commencement of treatment for ET.
Conclusions: DaT scan can help direct the management of people
with PD, although it should only be usedwhere there is significant doubt
over diagnosis. Future guidelines for use should consider amendments
to widen the acceptable scope of use.

doi:10.1016/j.jns.2013.07.421
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Saccade-relatedmodulation of beta oscillation in the human internal
globus pallidus

A. Yugetaa,b, R. Chenb, W.D. Hutchisonb. aNeurology, University of
Tokyo Hospital, Tokyo, Japan; bUniversity of Toronto, Toronto Western
Research Institute, Toronto, ON, Canada

Background: Studies in monkeys report more prominent pallidal cell
firing during antisaccades than prosaccades (Yoshida 2009). We

reported saccade-related beta-band desynchronization (beta-SRDs)
in the subthalamic nucleus (STN) of Parkinson's disease patients. We
found more prominent beta-SRDs during antisaccades than pro-
saccades, like due to additional neural processing required. Since the
STN projects to the internal globus pallidus (GPi), we expected
enhanced beta-SRDs to antisaccades in the GPi.
Objective: To investigate whether oscillations in the GPi are modulated
by saccades, and to compare the responses to prosaccades and anti-
saccades. We hypothesized that antisaccades would produce earlier
and/or more prominent beta-SRDs than prosaccades.
Patients and methods: We recorded the local field potentials from
deep brain stimulation electrodes implanted in the GPi in 7 primary
focal dystonia patients. The patients performed prosaccade and anti-
saccade tasks. We analyzed the wavelet power spectrum averaged
on saccade onset.
Results: The beta-SRDs were observed in the GPi just before and
during saccades in 6 of 7 patients. The onsets, durations, and am-
plitudes of beta-SRDs were not different between prosaccades and
antisaccades.
Conclusions: Beta-SRDs were observed in the GPi of dystonia patients.
They were not related to inhibition of unwanted saccades, because they
were not different between prosaccades and antisaccades. While it is
well known that the basal ganglia output from the substantia nigra pars
reticulata strongly inhibits the superior colliculus, our results suggest
that the basal ganglia output from the GPimay contribute to the control
of saccades, but are not a major contributor in dystonia patients.

doi:10.1016/j.jns.2013.07.422
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Is there a correlation between plasma homocysteine and
Parkinson's disease associated with polyneuropathy?

S. Leea, S.-J. Leeb, I. Songa. aNeurology, Incheon St. Mary's Hospital,
Catholic Univ. of Korea, Incheon, Republic of Korea; bNeurology,
Sejong General Hospital, Bucheon, Republic of Korea

Background: Polyneuropathy has recently been described in higher
proportions for patients with PD than in normal population. This
finding was hypothesized to be related to the elevation of plasma
homocysteine (Hcy), following the management of PD with levodopa.
We conducted this study to clarify the clinical value of elevated plasma
Hcy in PD patients.
Methods: A total of 37 PD patients without neuropathy (PDWo) and
41 PD patients with polyneuropathy (PDP), who were recruited for
this study, were compared with 48 healthy controls. All PD patients
performed electrophysiological tests, including nerve conduction study,
to diagnose polyneuropathy. Plasma Hcy levels were measured in all
subjects and compared with each groups.
Results: The Hcy of PDP showed higher Hcy level than those of
PDWo, as well as healthy controls, but there was no significant
difference between those of PDP and that of the healthy controls. In
considering each group of PDWo and PDP, there were no intercor-
relations between daily levodopa dose, duration of PD symptoms and
PD treatment or motor severity.
Conclusion: We could cautiously assume that plasma Hcy level may
be related with the involvement of peripheral nerve of PD patients
in this study. However, we were unable to confirm pathophysiologic
role of Hcy and the relationship between plasma Hcy level and
levodopa in PDP.

doi:10.1016/j.jns.2013.07.423
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Long-term complications of Parkinson's disease — 15th year, 20th
year, and beyond; A hospital-based observational study

H. Shibayama, S. Kaji, D. Nishida, S. Hirata, F. Katada, S. Sato,
T. Fukutake. Neurology, Kameda Medical Center, Kamogawa, Japan

Background: Long-term complications of Parkinson's disease (PD)
based on regular follow-up in a local neurological center is insufficiently
appreciated.
Patients and methods: From registered PD patients, we selected
those who have been examined in 15th and/or 20th year of the
disease (YD) and information about motor status, levodopa equiv-
alent daily dosage (LEDD), hallucination, cognitive disturbance, and
dysphagia in each year was collected.
Results: Of all PD patients between April 1995 and December 2012
(n = 538, male/female 222/316), 72 patients (13.4%) were examined
in their 15th YD (Group PD ≥ 15; age at onset (AO) 58.1 ± 8.1 year-
old; modified Hoehn and Yahr stage (mHY) at on/off, 3.3 ± 0.9/3.9 ±
0.9; LEDD 567 ± 239 mg/day) and only 18 patients (3.3%) have
taken their 20th YD examination (Group PD ≥ 20; AO 53.4 ± 6.6,
mHY at on/off, 3.8 ± 0.9/4.4 ± 0.7; LEDD 703 ± 208 mg/day). Groups
PD ≧ 15 and PD ≥ 20 have significantly younger AO (p = 0.0001,
p b 0.0001) than patients who have less than 15th YD history
(PD b 15, n = 466, AO 67.4 ± 8.8). In Group PD ≥ 15/PD ≥ 20, trouble-
some hallucination (mainly visual, n = 36/13, 50.0/72.2%) appeared
in 15.1 ± 2.8/17.7 ± 2.6th year, cognitive disturbance (n= 27/10,
37.5/55.6%) in 16.0 ± 2.9/18.0 ± 2.5th year, and dysphagia (n= 29/
13, 40.3/72.2%) in 18.1 ± 3.4/21.0 ± 2.3th year. Follow-up periods after
appearance of hallucination, cognitive disturbance, and dysphagia in
Group PD ≧ 15 are 4.2 ± 2.7, 3.2 ± 2.6, 1.7 ± 2.1 years, respectively.
The longest treated patient had AO at 54 year-old and was in mHY 3/0/
4.0 in 29th YD without these 3 complications.
Conclusions: During long-term treatment of PD, hallucination, cogni-
tive disturbance and swallowing problem appear in near half ormore of
the patients after 15th YD and seem to contribute to lost follow-up.

doi:10.1016/j.jns.2013.07.424
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Role of magnetic resonance spectroscopy in differentiating
parkinsonian syndromes of various etiologies

I. El-Banhawya, M. El-Toukhyb, I. Fahmya, N.M. Shalabya, M.A. Nadaa,
H.S. Shehataa, I. Ismaiela. aNeurology, Cairo University, Cairo, Egypt;
bRadiology, Cairo University, Cairo, Egypt

Background: Parkinsonism is not a single disease entity as it has a
number of causes that differ in the pathology according to the affected
brain region. To our knowledge, no previous studies have beenpublished
to investigate the role of magnetic resonance spectroscopy (MRS) in
the differentiation between idiopathic Parkinson's disease (IPD), drug-
induced parkinsonism (DIP) and Wilson's disease (WD).
Objective: Investigating the role of MRS in the differentiation be-
tween various parkinsonian syndromes.
Subjects & methods: The study was conducted on 40 parkinsonian
patients: 27 patients with IPD, 6 patients with DIP, and 7 patients with
WD, and 15 normal control subjects. All were examined using single
voxel protonMRS study of striatum, frontal cortex and subcortical white
matter. Measured MRS parameters were N-acetylaspartate (NAA),
choline-containing compounds (Cho) and creatine–phosphocreatine
(Cr) and with peak area ratios (NAA/Cr, Cho/Cr, NAA/Cho ratios).

Results: Patients with parkinsonism had significantly more cortical Cr
and less NAA/Cr ratio and more subcortical NAA, Cr, Cho, and Cho/Cr
ratios compared to control subjects. DIP patients showed significantly
lower striatal Cho/Cr ratio and significantly higher subcortical Cho/Cr
ratio compared to IPD. While comparing WD and IPD patients, a
significantly lower cortical Cho/Cr ratio and significantly higher sub-
cortical NAA/Cr and cortical NAA/Cho ratios were found inWD. Patients
withWD had significantly higher cortical and subcortical NAA/Cho and
striatal NAA/Cr ratios compared to DIP patients.
Conclusion: MRS can be used as a useful in vivo investigative tool in
differentiating between parkinsonian syndromes of various etiologies.

doi:10.1016/j.jns.2013.07.425
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A long-term, open-label study of levodopa–carbidopa intestinal
gel in advanced Parkinson's disease patients: safety and
motor-symptom endpoints

A.J. Espaya, P. Odinb,c, H.H. Fernandezd, R.A. Hausere, D.G. Standaertf,
A.E. Langg, V.S. Fungh, F. Klostermanni, W.Z. Robiesonj, K. Chatamraj,
J. Beneshj. aUniversity of Cincinnati Academic Health Center, Cincinnati, OH,
USA; bKlinikum-Bremerhaven, Bremerhaven, Germany; cSkane University
Hospital, Lund, Sweden; dCleveland Clinic, Cleveland, OH, USA; eUniversity
of South Florida, Tampa, FL, USA; fUniversity of Alabama at Birmingham,
Birmingham, AL, USA; gUniversity of Toronto, Toronto, ON, Canada;
hWestmead Hospital and Sydney Medical School, Sydney, NSW, Australia;
iCharite-University Medicine Berlin, Berlin, Germany; jAbbVie Inc.,
North Chicago, IL, USA

Background: Motor complications in Parkinson's disease (PD) are
associated with pulsatile dopaminergic stimulation. Levodopa–
carbidopa intestinal gel (LCIG) provides continuous drug infusion
via an intrajejunal percutaneous gastrostomy tube.
Objective: To present safety and efficacy results of an international,
54-week, open-label study of LCIG in patients with advanced PD.
Patients and methods: PD patients experiencing severe motor
fluctuations (≥3 h/d OFF-time) despite optimized medical therapy
were enrolled. Individualized LCIG dosingwas permitted up to 16 h/d;
other PD medications were allowed after 28 days. Efficacy outcomes
included OFF-time, ON-time with- and ON-time without troublesome
dyskinesias (TSD) (patient-diary-assessed), and UPDRS. AEs were
monitored.
Results: 272 (76.8%) of 354 patients completed the study. Mean (SD)
exposure to LCIG was 328.5 (132.3) days. Mean [SD] OFF-time
(baseline = 6.8[2.4] h/d, endpoint = 2.3[2.1], P b .001) and ON-time
with TSD (baseline = 1.6[2.0], endpoint = 1.2[2.1], P= .002) were
reduced, while ON-time without TSD (baseline = 7.6[2.5], endpoint =
12.4[2.6], P b .001) was increased. UPDRS scores were improved (Part II:
change at endpoint = -4.4[6.5]; Part III: change=−7.4[13.2]; P b .001
both). Mean total daily dose of levodopa (mg) was steady (Week
4= 1613.7; Endpoint = 1620.9). Ninety subjects (27.8%) took only
LCIG; 158 (48.8%) took only concomitant oral levodopa formulations.
While AEs occurred in 323 (91.2%) patients, most weremild ormoderate
and transient, and only 27 (7.6%)withdrewdue to an AE. Complication of
device insertion (34.9%) and abdominal pain (31.2%) wasmost common.
Conclusion: In this large, long-term, prospective study, LCIG provided
advanced PD patients with significant and clinically meaningful im-
provements in motor function and acceptable safety.
Support: AbbVie.

doi:10.1016/j.jns.2013.07.426
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N-Methyl-d-aspartate receptor (NMDAR) antibodies in post
herpes simplex virus encephalitis (HSVE) neurological relapse

Y. Hacohena, K. Deivab, P. Pettingilla, P. Watersa, A. Siddiquic,
P. Chretiend, E. Mensone, J.-P. Linf, M. Tardieub, A. Vincenta, M. Limf.
aNuffield Department of Clinical Neurosciences, Oxford University,
Oxford, UK; bPediatric Neurology, Assistance Publique Hôpitaux de Paris,
Hopitaux Universitaires Paris Sud, Pediatric, Paris, France; cDepartment
of Neuroradiology, King's College Hospital, London, UK; dImmunology
Department, Assistance Publique Hôpitaux de Paris, Hopitaux Universitaires
Paris Sud, Pediatric, Paris, France; ePaediatric Infectious Diseases Department,
UK; fChildren's Neurosciences, Evelina Children's Hospital @ Guy's and St
Thomas' NHS Foundation Trust, London, UK

Background: Patients with HSV encephalitis can present with a
second phase of encephalopathy often predominated by a movement
disorder. These clinical relapses are commonly treated as a viral
reactivation, although frequently no evidence of a viral reactivation
can be identified, and post-infectious autoimmune mechanisms
appear likely. There are now a number of distinct neurological
syndromes in which brain directed antibodies have been identified,
with a significant number of conditions featuring movement disor-
ders. In particular, the movement disorder seen in NMDAR-antibody
encephalitis has phenotypic similarities to the choreoathetosis in
relapsing HSVE.
Methods: From a total of 20 cases of HSVE, we identified seven
children who had a neurological relapse following their initial enceph-
alitis. We tested their sera and CSF (n= 1) for autoantibodies reported
in CNS autoimmune conditions.
Results: All children had presented with a typical history of HSVE
confirmed by clinical, laboratory and radiological findings, and with
improvement following intravenous acyclovir. At the time of their
relapses, viral reactivationwas identified only in one patient (14%), and
no identifiable cause was found for the other six. On retrospective
analysis of their sera, three out of six (50%) children, who had
choreoathetosis, seizures and/or cognitive regression at relapse, had
NMDAR antibodies. In two of the NMDAR antibody positive patients
who were treated at relapse, a beneficial response was observed.
Conclusion: NMDAR-antibodies appear to be relatively common in
children who often exhibit choreoathetosis at relapse. Immunother-
apy should be considered in children who relapse after HSVE.

doi:10.1016/j.jns.2013.07.427
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Diplopia in Parkinson's disease: Prevalence and associations with
other motor and nonmotor symptoms

A. Sauerbiera, P. Martinez-Martinb, A. Todorovaa, L. Gallaghera,
J. Tuazona, A. Rizosa, C. Rodriguez-Blazquezb, K. Ray Chaudhuria.
aNational Parkinson Foundation Centre of Excellence, Dept. of Neurology,
King's College Hospital, and Kings Health Partners, London, UK; bResearch
Unit and CIBERNED, Alzheimer Center Reina Sofia Foundation, ISCIII,
Madrid, Spain

Background: In Parkinson's disease (PD) a range of visual symptoms
occurs and little is known about diplopia which may impact on the
patient's quality of life (QoL). The PD nonmotor symptoms question-
naire (NMSQ) and scale (NMSS) offer a quick way of self declaration
(NMSQ question 29) and grade rating of severity and frequency (NMSS
question 15) of diplopia in PD.

Objectives: In this retrospective analysis we report the prevalence of
diplopia in 169 cases of PD evaluated at Kings College and Lewisham
University hospitals (as part of a nonmotor natural history global
study) as well as its relation to motor and other nonmotor symptoms
(NMS), in particular cognitive impairment, depression, falls and
nocturnal vivid dreams.
Methods: We analysed the NMSS records of 169 PD patients for
diplopia, which was classified as mild (score 1–4), moderate (5–8)
and severe (9–12). We then sought correlations with other relevant
NMS and motor symptoms.
Results: 23 PD patients (13.6% of 169) reported diplopia ranging
from mild to severe. Out of these 6 (26%) had moderate diplopia and
1 (4.4%) severe. 91.3% were between Hoehn and Yahr stages 2 and 3
and no significant correlations with cognitive impairment, falls,
depression or intrusive vivid dreams were found although this may
reflect the small sample size.
Conclusions: Our ongoing study suggests that 13.6% of our cohort of
unselected PD cases developed diplopia (over 25% with moderate to
severe diplopia). We are now expanding this study to a large European
cohort to explore causations and correlations.

doi:10.1016/j.jns.2013.07.428
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Glutathione S-transferase omega 2 influence the clinical
phenotype of spinocerebellar ataxia type 2

L. Almaguer Mederosa, R. Aguilera Rodrígueza, D. Almaguer Gotaya,
Y. González Zaldivara, D. Cuello Almaralesa, J. Laffita Mesaa,
Y. Vázquez Mojenaa, P. Zayas Feriaa, L. Velázquez Péreza, P. MacLeodb.
aCenter for the Investigation and Rehabilitation of Hereditary Ataxias,
Holguín, Cuba; bVictoria General Hospital, Victoria, BC, Canada

Background: Spinocerebellar ataxia type 2 is a neurodegenerative
disorder caused by expansions of a CAG repeat sequence in ATXN2
gene. The CAG repeat number is the major genetic factor influenc-
ing disease onset and severity, but there is still wide phenotypic
variation.
Objective: To assess potential modifier effects of rs4925 GSTO1 and
rs2297235 GSTO2 polymorphisms on age at onset and disease severity
in spinocerebellar ataxia type 2 affected individuals.
Patients and methods: Polymorphisms rs4925 GSTO1 and rs2297235
GSTO2 were genotyped in 124 patients with SCA2 and 100 controls.
Results: There were highly significant differences between affected
and control individuals for rs2297235 GSTO2 genotypes under
additive and dominant models (p = 0.01). Allelic frequencies were
significantly different only for rs2297235 GSTO2 polymorphism
(p = 0.046). In affected individuals, expanded CAG repeat number
explained 37.1% of log transformed age at onset variability. rs2297235
GSTO2 genotypes, under additive and dominant models, significantly
influenced the residual age at onset after adjusting for the expanded
CAG repeat number and explained 3.0% of total variation and about
4.8% of the unexplained variation in age at onset. SARA scores were
significantly influenced by CAG repeat number and disease duration.
After adjusting for these two factors by multiple linear regression,
neither rs4925 GSTO1, rs2297235 GSTO2 genotypes nor GSTO1–
GSTO2 haplotype combinations significantly influenced SARA scores
(p = 0.05).
Conclusion: rs2297235 GSTO2 polymorphism is a genetic modifier
for age at onset in spinocerebellar ataxia type 2 affected individuals.

doi:10.1016/j.jns.2013.07.429
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Correlation between cognitive function and motor symptoms in
Parkinson's disease

H. Murakami, A. Sugimoto, A. Futamura, K. Fujita, Y. Saito, A. Kuriki,
S. Ishigaki, M. Kobayakawa, H. Kato, A. Midorikawa, M. Kezuka,
M. Kawamura. Division of Neurology, Department of Internal Medicine,
School of Medicine, Showa University, Tokyo, Japan

Background: In conventional management of Parkinson's disease
(PD), treatment of motor dysfunction normally precedes that of
cognitive impairment. Recent research suggests anti-dementia drugs
may help cognitive impairment in PD. Thus, both motor and cognitive
impairment will be treated simultaneously.
Objective: We examined the relationship between the cognitive and
motor dysfunction in patients with PD treated with dopaminergic
drugs for motor dysfunction.
Patients and methods: 49 patients (27 male, 22 female) with PD,
and PD with dementia (PDD), taking dopaminergic drugs but no
anti-dementia drugs (acetylcholinesterase inhibitor and NMDA recep-
tor antagonist) participated. All patients were assessed on the Unified
Parkinson's Disease Rating Scale (UPDRS) (Parts II and III), theMontreal
Cognitive Assessment (MoCA) and the Frontal Assessment Battery
(FAB). TheMoCA and FAB scoreswere comparedwith UPDRS(II plus III)
for each patient.
Results: Both MoCA and FAB scores showed highly significant negative
correlation with UPDRS (II plus III) (p ≤ 0.0001). The correlations were
stronger than those with current age and duration of PD. They also
showed significant negative correlation with UPDRS subscores of
postural instability and akinesia, but not tremor. The MoCA score had
a weak negative correlation with UPDRS subscore of rigidity, but the
FAB score did not.
Conclusion: In patients with PD on dopaminergic agent, cognitive
impairment, especially frontal lobe dysfunction, correlates with motor
dysfunction such as postural instability and akinesia but not tremor.
Pathophysiology of tremor is probably different from other motor
symptoms.

doi:10.1016/j.jns.2013.07.430
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Drug induced movement disorders—Pathophysiology, diagnosis
and management

C. Baetu, I. Buraga. Neurology, Colentina Clinical Hospital,
Bucharest, Romania

Drug induced movement disorders are generally caused by dopa-
mine receptor blocking drugs. There is a great variety of drug
induced acute and tardive movement disorders. Early onset drug
induced movement disorders include akathisia, neuroleptic malig-
nant syndrome, parkinsonism and dystonic reactions. They appear
within hours to days after treatment initiation.
Late onset category of induced movement disorders include
dyskinesia, dystonia, akathisia and chorea. They manifest months
after exposure to drugs or when the dosage is increased or treatment
is discontinued.
Pathophysiology of these drug induced disorders refers to many
hypotheses: neurotoxicity, hypersensitivity of postsynaptic dopa-
mine receptor, hyperactivation of the cholinergic system and also
genetic predisposition.

The symptomatology of drug induced movement disorders is
sometimes hard to differentiate from that of an idiopathic one and
may resemble several other medical conditions.
We will discuss about the epidemiology, mechanism, differential
diagnosis, risk factors, prevention andmanagement of these syndromes
as well as diagnostic procedures (PET, SPECT, MRI scans with T2
diffusion-weighted, DAT-scan) and therapeutic goals.
Treatment of these disorders inconsistently has a benefit and
therefore the primary prevention is essential.
Movement disorders are also associated with antiemetics that
block central dopamine receptors, lithium, selective serotonin reuptake
inhibitors, stimulants, tricyclic antidepressants, organophosphates,
organic solvents, carbon monoxide, and cyanide.
Conclusions: Incidence and prevalence of drug induced movement
disorders are not entirely known due to a lack of recognition and a
lack of validated criteria for the diagnosis of drug induced movement
disorders.
This article focuses on diagnosis and mechanisms of these drug
induced disorders and also on treatment and prevention.

doi:10.1016/j.jns.2013.07.431
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Adverse drug reactions with Selegiline and Rasagiline compared
to Levodopa and Ropinirole: A study in the French
Pharmacovigilance Database

S. Perez-Lloret, M.V. Rey, J.-L. Montastruc, O. Rascol. Clinical
Pharmacology, CHU Toulouse, Toulouse, France

Background: The safety of Rasagiline has not been as extensively
explored as Selegiline.
Objective: To compare spontaneous adverse drug reaction (ADR)
reports to the French PharmacoVigilance Database (FPVD) be-
tween Selegiline and Rasagiline, taking Levodopa and Ropinirole as
references.
Methods: We retrieved all ADRs in which Selegiline, Rasagiline,
Levodopa or Ropinirole were considered as “suspected” drugs. ADRs
were classified according to system-organ class (MeDRA).
Results: We retrieved 199 ADR reports for Selegiline, 132 for
Rasagiline, 1851 for Levodopa and 432 for Ropinirole. Confusion,
hallucination or agitation, were more frequent with Selegiline
compared to the rest of the drugs (respectively, 19% vs 10%, 12% vs
8% and 6% vs 2%). Impulse control disorders were more frequent
with Ropinirole vs Rasagiline (12% vs 4%) and less frequent with
Selegiline (1%). Somnolence was less frequent with Selegiline and
Rasagiline vs Ropinirole (1% and 4% vs 16%). Headache was more
frequent with Rasagiline compared to rest of the drugs (5% vs 1%).
Orthostatic hypotension was less frequent with Rasagiline vs
Selegiline (1% vs 9%). Weight loss was more frequent with Rasagiline
or Selegiline. Renal ADRs were more frequent with Rasagiline
compared to the rest of drugs (6% vs 1%). Musculoskeletal ADRs
were more frequent with Rasagiline compared to the rest of drugs
(11% vs 2%).
Conclusion: Compared to Selegiline, Rasagiline was associated
with a higher risk of renal or musculoskeletal ADRs, headaches
or impulse control disorders. Conversely, the risk of orthostatic
hypotension, confusion, hallucinations or agitation was higher with
Selegiline.

doi:10.1016/j.jns.2013.07.432
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Freezing of gait in patients with Parkinson disease is a kind of
kinetic subcortical apraxia

N. Skripkina, O. Levin, T. Makotrova, V. Datieva. Neurology, Russian
Medical Academy of Postgraduate Education, Moscow, Russia

Background: Freezing of gait is one of the late signs associated with
apractic features which may be considered as a subcortical kinetic
apraxia.
Objective: To investigate the correlation between the frequency and
severity of freezing of gait and apractic disorders.
Material and methods: We examined 70 patients with PD: 39 men
and 31 women (mean age—64.5 ± 8.5 years; mean disease duration
—5.1 ± 3.5 years, Hoehn–Yahr stages from 2 to 4, mean UPDRS (part
III) score—43.2 ± 11.6). The Gait and Balance examination was carried
out with GABS (Jankovic et al., 2001) and FOG-Q (Gurevich et al.,
2003) in combination with a comprehensive neuropsychological study
including a 72-item apraxia scale. The apraxia scale consists of the oral,
arm, leg and trunk apraxia examinations tests, and each of them
includes imitation tests and tests on command. Patients were divided
into 3 groups according to their FOG-Q score.
Results: Freezing of gait was found in 24 (34.3%) of the PD patients.
Patients with freezing had advanced stages of PD, a higher UPDRS score
and more severe axial symptoms (p b 0.0001) compared with the non-
freezing patients. Patients with a higher FOG-Q score performed worse
in the executive and visuospatial cognitive tests and they had a higher
leg apraxia score (p b 0.05). Their performance in the apractic tests on
command was worse than in the imitation tests.
Conclusion: Pathophysiology of FOG in PD is unclear but a subcortical
apractic defect should be considered among the possible mechanisms
of its origin.

doi:10.1016/j.jns.2013.07.433
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WOQ-19 improves satisfaction of patients with Parkinson's disease

K. Kawabe, T. Takazawa, Y. Yanagihashi, Y. Ishikawa, T. Hirayama,
K. Murata, O. Kano, K. Ikeda, Y. Iwasaki. Department of Neurology,
Toho University Omori Medical Centre, Tokyo, Japan

Objective: To analyse whether a 19-itemWearing-Off (WO) Question-
naire (WOQ-19) improves the sense of satisfaction in patients with
Parkinson's disease (PD).
Background: It is very difficult to comprehend all complaints of PD
patients in outpatient practice. TheWO symptom is particularly under-
recognized and associated with patient's quality of life and sense of
satisfaction.WOQ-19 has 19 simple questions and is designed to detect
WO.
Methods: This study included PD patients treated with l-dopa. We
compared treatment satisfaction using WOQ-19 to that without using
it. The sense of satisfaction was measured using a modified question-
naire for patient–physician communication, which is designed by the
Office of Pharmaceutical Industry Research and can evaluate patient's
factors, physician's factors and the patient–physician relationship.
If WO is recognized using WOQ-19, then entacapone treatment is
initiated.
Results: Seven PD patients enrolled for this study (two males and
five females; age range, 54–88 years; mean, 75.1 years). Among
them, two patients were administered entacapone on the basis of
WOQ-19 results. Treatment satisfaction was improved using WOQ-

19, particularly for the question ‘satisfaction of the patient-centred
approach’.
Conclusion: WOQ-19 may improve the sense of satisfaction in PD
patients and be useful for patient education.

doi:10.1016/j.jns.2013.07.434
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Circadian blood pressure and heart rate variations in de novo
Parkinson disease

Y.-S. Oh, S.B. Lee, J.-S. Kim, K.-S. Lee. Department of Neurology,
The Catholic University of Korea, Seoul, Republic of Korea

Background: Altered blood pressure (BP) regulation and heart rate
variations are characteristic findings of cardiovascular Dysautonomia
in patients with Parkinson's disease (PD). However, these variations
had not been adequately investigated.
Objective: The aim of this study was to investigate the patterns and
characteristics of 24-hour BP variations and heart rate variations in
patients with PD.
Patients and methods: Case–control comparisons of 142 consecutive
newly diagnosed patients with PD and 57 age-matched controls were
performed. All cases underwent clinical assessments and 24-hour
ambulatory BP monitoring. The associations between BP and heart rate
variations and parkinsonian motor symptoms were investigated.
Results: There were significant differences in the distribution of non-
dipping, the percent of nocturnal BP decrease, the standard deviation
of heart rate and nocturnal decrease of heart rate between patients
with PD and controls. However, these abnormal diurnal BP and heart
rate patterns were not associated with parkinsonian motor symp-
toms and not related to age, gender, or disease duration.
Conclusion: In conclusion, this result suggests that non-dipping
and decreased nocturnal heart rate may be one of the cardiovascular
autonomic dysfunctions in patients with PD, irrespective of age,
disease severity, or motor symptom phenotype.

doi:10.1016/j.jns.2013.07.435
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Motor sequence learning and motor adaptation in primary
cervical dystonia

P. Katschnig-Wintera,b, P. Schwingenschuha,b, M. Davareb,
A. Sadnickab, R. Schmidta, J.C. Rothwellb, K.P. Bhatiab, M.J. Edwardsb.
aDepartment of Neurology, Medical University of Graz, Graz, Austria;
bSobell Department of Motor Neuroscience and Movement Disorders,
UCL Institute of Neurology, London, UK

Background: Motor sequence learning and motor adaptation rely
on overlapping circuits predominantly involving the basal ganglia
and cerebellum. Given the importance of these brain regions to
the pathophysiology of primary dystonia, and the previous finding of
abnormal motor sequence learning in DYT1 gene carriers, we explored
motor sequence learning andmotor adaptation in patientswith primary
cervical dystonia.
Methods: We recruited 12 patients with cervical dystonia and 11
healthy controls matched for age. Subjects used a joystick to move a
cursor froma central starting point to radial targets as fast and accurately
as possible. Using this device, we recorded baseline motor performance,
motor sequence learning and a visuomotor adaptation task.
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Results: Patientswith cervical dystonia had a significantly higher peak
velocity than controls. Baseline performance with random target
presentation was otherwise normal. Patients and controls had similar
levels of motor sequence learning and motor adaptation.
Conclusion: Our patients had significantly higher peak velocity
compared to controls, with similar movement times, implying a
different performance strategy. The preservation of motor sequence
learning in cervical dystonia patients contrasts with the previously
observed deficit seen in patients with DYT1 gene mutations, supporting
the hypothesis of differing pathophysiology in different forms of primary
dystonia. Normal motor adaptation is an interesting finding. With our
paradigm we did not find evidence that the previously documented
cerebellar abnormalities in cervical dystonia have a behavioral correlate,
and thus could be compensatory or reflect “contamination” rather than
being directly pathological.

doi:10.1016/j.jns.2013.07.436
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An autopsy case of Perry syndrome with DCTN1 156 TNA mutation

H. Hara, T. Oka. Department of Neurology, Saga University Faculty of
Medicine, Saga, Japan

We report the first autopsy case of Perry syndrome with a DCTN1
156 TNA mutation. A 74-year-old woman had the onset of resting
tremor and bradykinesia at the age of 70. She was diagnosed with
Parkinson disease and treated with l-dopa. Sudden onset of respiratory
failure appeared at the age of 72 and the disease progressed with
repeated remission and exacerbation of respiratory failure. Autonomic
dysfunctions such as bradycardia and prominent changes in blood
pressure appeared over the course. She died at the age of 74 because of
aspiration pneumonia. Autopsy study revealed slight neuronal loss and
reduction of melanin granule in substantia nigra without apparent
gliosis and TDP-43-positive inclusion body.

doi:10.1016/j.jns.2013.07.437
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Evolution of movement related cortical potentials in early stage
Parkinson disease

H. Gümüşa, Z. Akpınarb, O. Demirb, S. İlhanb. aNeurology, Education
and Research Hospital, Turkey; bNeurology, Necmettin Erbakan University,
Konya, Turkey

Objective: The purpose of this study was to evaluate the role of cortical
potentials related tomovement in diagnostic stage and physio-pathology
of movement disorder in the cases of early-stage Parkinson disease.
Methods: The data were acquired from forty patients with idiopathic
Parkinson diseasewhodid not have dementia and psychiatric disorders.
A survey was performed among Parkinson disease and movement
disorder polyclinics in Konya, Turkey.
Symptoms: The average age of patientswas 66.6 ± 7.2 years and their
ages were between 52 and 81 years. The period of the beginning of
the disease's lower limit was 1 year, the upper limit was 6 years and
the average was 3.15 ± 2.94 years. The age of the beginning of the
disease's lower limit was 52, the upper limit was 72 and the average
was 63.57 ± 7.23. While the Hoehn & Yahr score's lower average was
1.37 ± 0.49, UPDRS's lower limit was 15, the upper limit was 62 and
the average was 29.32 ± 11.47. DIP records were obtained from

triggering the right and left hand thumbs with random and counting
patterns. When Parkinson disease group's and control group's DIP
records were compared, N0 (msn), N1 (amp), N500 (amp), N650
(amp) values were plausible.
Results: Parkinson disease can be exactly diagnosed via only patholog-
ical examination but it is not used for diagnosis because it is an invasive
method. Therefore, clinical diagnosis criteria are used. Cortical potentials
related to movement in Parkinson disease can be used for examination
as a non-invasive method and a companion to objective diagnosis.
Furthermore, thismethod proves that it can aid the enlightenment of the
neural mechanism of movement.

doi:10.1016/j.jns.2013.07.438

Abstract—WCN 2013
No: 960
Topic: 2—Movement Disorders
Validation and cross-cultural adaptation of the self-assessment
disability scale in patients with Parkinson's disease in Serbia

T. Gazibaraa, I. Stankovicb, A. Tomicb, M. Svetelb, D. Kisic-Tepavcevica,
V. Kosticb, T. Pekmezovica. aInstitute of Epidemiology, Faculty of Medicine,
University of Belgrade, Serbia; bNeurology Clinic, Clinical Centre of Serbia,
Belgrade, Serbia

Background: The symptoms of Parkinson's disease (PD) deteriorate
over time affecting performance and causing disability.
Objective: The purpose of this study was to translate the Self-
Assessment Disability Scale in patients with parkinsonism (SADS-PD)
into Serbian language and assess its validity and reliability.
Methods: From January to July 2012, 114 consecutive PD patients were
recruited at the Neurology Clinic in Belgrade. The inclusion criteria
were: ability towalk independently for at least 10 m and ability to stand
for at least 90 s. The exclusion criteria were: cognitive impairment,
the presence of other major neurologic, psychiatric, visual, audio-
vestibular, and orthopedic disturbances. The 25-item SADS-PD was
translated according to an internationally-accepted methodology. The
internal consistency of the scale was evaluated using Cronbach's alpha
coefficient. Test–retest reliability was evaluated using Kendall's con-
cordance coefficient for total scores. To evaluate construct validity, an
exploratory factor analysis (principal component analysis, varimax
rotation) was performed.
Results: Cronbach's alpha coefficient was 0.984. Kendall's concordance
coefficientwas 0.994. Duration of the disease, Hoehn& Yahr (H&Y) stage,
Unified Parkinson's Disease Rating Scale (UPDRS) motor score, history of
falls, and Hamilton's Depression and Anxiety Rating Scales (HDRS and
HARS) scores were significantly correlated with the total SADS-PD score.
On factor analysis the 25 items in the SADS-PD questionnaire were
separated in 2 clusters with a total matrix variance of 79.7%.
Conclusion: The psychometric properties of the cross-culturally
adapted SADS-PD questionnaire (Serbian version) have outstanding
validity and reliability as an instrument for evaluation of the extent
of disability in patients with PD.

doi:10.1016/j.jns.2013.07.439
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Pharmaceutical quality of seven generic levodopa/benserazide
products compared with original Madopar®/Prolopa®

G.L. Vital-Duranda, I. Arnetb, U.E. Gasserc, J.P. Timmermansa,
A. Fischera. aRoche; bPharmaceutical Care Research Group, University of
Basel, Basel, Switzerland; cClinResearch Ltd., Aesch, Switzerland
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Objective: To compare the pharmaceutical quality of seven generic
levodopa/benserazide combinations with the original product
(Madopar®/Prolopa® 125, Roche).
Introduction: Madopar®/Prolopa® is a combination of levodopa
(l-Dopa) and benserazide. Generics assume the same composition
and presentation as the original product.
Materials: Madopar®/Prolopa® 125 tablets and capsules were used
for reference. Generics tested included four tablet (Betapharm, CT,
MYLAN and ratiopharm) and three capsulated formulations (HEXAL,
STADApharm and TEVA).
Methods: Shape, colour, appearance and hardness (tablets), resp.
surface, colour, imprint and content (capsules), mass, degradation
products, impurities, disintegration and dissolution were all tested.
Results: For all seven generic products at least one of the parameters
fell outside the specifications. Content requirements were unmet
by two tablet formulations for l-Dopa (specs: 100 mg ± 5%; test
results: −5.6% and −7.6%) and for benserazide (specs: 28.5 mg± 5%;
−6.6% and +8.4%). Average mass (specs: 275 mg± 3%) was not
reached for two tablet formulations (+3.3%), and average fill mass
(specs: 150 mg± 5%) was not reached for three capsule formulations
(+48.2%, +99.1%, +99.3%). The level of two benserazide degradation
products (Ro 04-1419 and Ro 08-1580; specs: max. 0.49%) was off-
limits (0.62%) for one capsule.
Conclusions: All seven analysed generic l-Dopa/benserazide prod-
ucts exhibited deviations when compared to Madopar®/Prolopa®
125. Deviations ranged from +8.4% (benserazide) to −7.6% (l-Dopa)
in two tablets, with potential clinical consequences. Two of the
degradation products were 26.5% above specifications, with potential
safety concern. This should lead to conservative prescribing and invite
further investigations, both pharmaceutical and clinical.

doi:10.1016/j.jns.2013.07.440
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The presence of RWA and RBD in patients with different types of
MSA—A pilot videopolysomnographical study

M.-L. Munteana,b, F. Sixel-Döringa, C. Trenkwaldera,c. aParacelsus Elena
Klinik, Kassel, Germany; bDepartment of Neurosciences, University of
Medicine and Pharmacy ‘Iuliu Hatieganu’, Cluj-Napoca, Romania;
cDepartment of Neurosurgery, University of Göttingen, Göttingen, Germany

Background: Patients with multiple system atrophy (MSA) can
present with different sleep problems. There is sparse data in the
literature comparing polysomnographic parameters of the two types of
the disease, namely MSA cerebellar type (MSA-C) and MSA Parkinson
type (MSA-P).
Objective: To analyze and compare REM sleep without atonia (RWA)
and REM sleep behavior disorder (RBD) in patients with the two
subtypes of MSA.
Patients and methods: Over a course of two years 11 MSA-C
and 27 MSA-P patients were studied with video-supported poly-
somnography (vPSG) for one night. 37 valid vPSGs were available
for analysis. RWA was measured in 3-second mini-epochs as any chin
EMG activity in REM sleep according to the method published by
Frauscher et al. Severity of RBD was quantified using the RBD severity
scale (RBDSS).
Results: RBD was detected in 8/11 (73%) patients with MSA-C and
19/25 (76%) patients with MSA-P (p = 0.849). RWA values were
measured at 46.79% for MSA-C patients with RBD and 51% for MSA-P
patients with RBD (p = 0.208). In the group without RBD, RWA was
measured at 7.35% for MSA-C patients and 17.72% for MSA-P patients
(p = 0.354).

Conclusion: Even though the pathology of the two subtypes of MSA
is somewhat different, we found no significant difference in RBD and
RWA measurements in patients with MSA-C and MSA-P.

doi:10.1016/j.jns.2013.07.441
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The Dystonia Coalition: Four years of progress

A.R. Rosena, J.S. Perlmutterb, C. Comellac, C. Ludlowd, M. Hallette,
W. Galperne, J. Fergusonf, H.A. Jinnaha for the Dystonia Coalition
aDepartment of Neurology, Emory University, Atlanta, GA, USA;
bDepartment of Neurology, Washington University at St. Louis, St. Louis,
MO, USA; cDepartment of Neurological Sciences, Rush University,
Chicago, IL, USA; dDepartment of Communication Sciences and Disorders,
James Madison University, Harrisonburg, VA, USA; eNational Institute of
Neurological Disorders and Stroke, USA; fNational Institutes of Health Office
of Rare Diseases Research at the National Center for Advancing Translational
Research, Bethesda, MD, USA

Background: Clinical research in rare disorders, such as dystonia, is
challenging because of limited access to large numbers of patients or
patient materials.
Objective: The objective is to advance the pace of clinical and
translational research in primary dystonias by fostering a collabora-
tive atmosphere.
Methods: The Dystonia Coalition (DC) is a collaboration of medical
researchers and patient advocacy groups that is funded by the
National Institute of Neurological Disorders and Stroke and the Office
of Rare Diseases at the National Center for Advancing Clinical and
Translational Research. The DC has funding to support 4 large clinical
research projects, a pilot project program to provide seed funding for
new projects, career development awards to encourage new investiga-
tors to conduct dystonia research, and regular meetings to delineate
important research problems.
Results: The DC has 47 clinical centers in North America and Europe.
As of March 29, 2013, these centers have recruited 1044 participants
with different primary dystonias into a biorepository study, 169
participants into a longitudinal natural history study, 210 partici-
pants into a study aimed at revising and validating the TWSTRS scale
for cervical dystonia, and 132 participants into a study developing a
new rating scale for spasmodic dysphonia. The DC has provided 11
additional grants for pilot projects proposed by its members and 10
career awards for junior investigators.
Conclusions: The DC provides an effective forum for the scientific
community to define and address common goals in a collaborative
manner with the direct input and support of patient advocacy groups.

doi:10.1016/j.jns.2013.07.442
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Orthostatic tremor heralding the onset of stiff-person syndrome

M. Fabbria, R. Vetrugnob, E. Antelmia, R. D'Angeloc, R. Rinaldic. aIRCCS
Istituto delle Scienze Neurologiche, Dipartimento di Scienze, University
of Bologna, Italy; bNeurology, University of Bologna, Italy; cNeurological
Unit, S. Orsola-Malpighi University Hospital, Bologna, Italy

Background: Orthostatic tremor (OT) is a rare movement disorder
triggered exclusively by standing and accompanied by 13–18 bursting
EMG patterns. Exaggerated startle, stiffness, and spasms of the axis
characterize stiff person syndrome (SPS).
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Objective: To report two patients with abnormal muscle tone control
heralding as OT and briefly transforming into SPS.
Patients and methods: A 77-year-old and a 55-year-old female
developed disabling unsteadiness with clinical and electrophysiolog-
ical evidence of OT and benefit from clonazepam. Surprisingly the
clinical picture underwent a change in a short time with progressive
stiffness of the axial and mainly lower limb muscles with spasms and
falls.
Results: MRI of the brain, cervical, thoracic and lumbar spine was
normal. Results of antibody testing revealed anti-glutamic acid decar-
boxylase (anti-GAD) antibodies in the blood (N2000 IU/mL), whereas
amphiphysin antibodies were absent. A search for an underlying
neoplasm revealed no abnormalities. They were now diagnosed as
having classic SPS and treatment with intravenous immunoglobulin
(IVIg) conferred significant improvement.
Conclusion: Brainstem and spinal cord hyperexcitability conditions
give rise to progressive alterations of muscle tone, posture and
voluntary movement which are potentially immunotherapy-respon-
sive. In this regard, OT observed in our patients can be considered as
a “prodromal and soft sign” of a more complex and ongoing muscle
tone dis-control. A search also for autoimmunity in a specific patient
with “isolated OT” can be used to prompt for the most accurate
clinical investigation and to choose the most timely and appropriate
therapy.

doi:10.1016/j.jns.2013.07.443
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The disruption of ventral striatum and amygdala activity to
financial cues in never-medicated Parkinson disease patients

K. Takahashia, T. Iwashitab, Y. Akinec, H. Tabuchic, N. Suzukid,
M. Katoc. aDepartment of Neurology, Tokyo Metropolitan Neurological
Hospital, Japan; bDepartment of Neurology, Inagi Municipal Hospital,
Japan; cDepartment of Neuropsychiatry, Japan; dDepartment of Neurology,
Keio University School of Medicine, Tokyo, Japan

Background: The study of emotional processing in Parkinson disease
(PD) has been of great interest with the increased incidence of impulse
control disorders in patients with dopaminergic medications. However,
it is still controversial whether the impulsive decision-making repre-
sents a behavioral endophenotype for PD.
Objectives: This study investigated the altered neural processes
underlying behavioral responses in never-medicated PD patients by
using a neuroecomonics task in conjunction with functional magnetic
resonance imaging.
Methods: The de novo PD patients (n = 9) and age matched healthy
controls (n = 8) performed a modified monetary incentive delay
task, in which motor response was required for incentive cues that
predicted the subsequent delivery of a financial reward or punish-
ment. We analyzed the brain activities between incentive presenta-
tions and motor responses.
Results: In untreated PD patients, the activation in the ventral
striatum was significantly reduced under reward anticipation, com-
pared to the control. In addition, the activation in the amygdala
was also significantly decreased under punishment prediction in PD
patients.
Conclusions: The activity of the ventral striatum and amygdala to
financial cues was reduced in untreated de novo PD patients. PD
patients in the early stage might show the dual reduced brain
activities, including the hypoactivity of the ventral striatum consti-
tuting the brain reward system and the dysfunction of the amygdala
that may play a key role in loss aversion. In PD, the dysfunction in

the ventral striatum and amygdala may be present from the onset,
and represent a behavioral endophenotype, prior to dopaminergic
treatment.

doi:10.1016/j.jns.2013.07.444

Abstract - WCN 2013
No: 909
Topic: 2 - Movement Disorders
Rapid eye movement sleep behavior disorder in patients with
Parkinson's disease: Using rapid eye movement sleep behavior
disorder screening questionnaire

K. Suzukia, T. Miyamotob, M. Miyamotoa, Y. Watanabea, S. Suzukia,
M. Tatsumotoa, M. Iwanamib, T. Sadaa, T. Kadowakia, A. Numaoa,
K. Hashimotoa, H. Sakutaa, K. Hirataa. aDepartment of Neurology,
Dokkyo Medical University, Mibu, Japan; bDepartment of Neurology,
Dokkyo Medical University Koshigaya Hospital, Koshigaya, Japan

Background: Recent evidence suggests a strong link between rapid eye
movement sleep behavior disorders (RBD) and Parkinson's disease
(PD).
Objective: To evaluate the clinical features determining the co-morbidity
of RBD and PD.
Patients and methods: The characteristics of nocturnal disturbances
and othermotor andnon-motor features related to RBD in patientswith
PD and the impact of RBD on their quality of life were evaluated.
Probable RBD (pRBD) was evaluated using the Japanese version of the
RBD screening questionnaire (RBDSQ-J).
Results: A significantly increased frequency of pRBD (RBDSQ-J ≥ 5)
was observed in PD patients than in the controls (29.0% vs. 8.6%).
After excluding restless legs syndrome and snorers in the PD patients,
the pRBD group (RBDSQ-J ≥ 5) showed higher scores compared with
the non-pRBD group on the Parkinson's disease sleep scale-2 (PDSS-2)
total score. Early morning dystonia was more frequent in the pRBD
group. The Parkinson's disease questionnaire (PDQ-39) domain scores
for cognition and emotionalwell-beingwere higher in the patientswith
pRBD than in the patients without pRBD. There were no differences
between these two groups with respect to the clinical subtype, disease
severity or motor function. The stepwise linear regression analysis
showed that the PDSS-2 domain “motor symptoms at night”, particu-
larly the PDSS sub-item 6 “distressing dreams”, was the only predictor
of RBDSQ-J in PD.
Conclusion: Our results indicate a significant impact of RBD co-
morbidity on nocturnal disturbances and quality of life in PD, particularly
on cognition and emotional well-being.

doi:10.1016/j.jns.2013.07.445
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Effect of dopaminergic drugs on neuronal activity of substantia
nigra in patients with Parkinson disease

K. Isonishia, T. Kashiwabab. aNeurology, KashiwabaNeurosurgeryHospital,
Sapporo, Japan; bNeurosurgery, Kashiwaba Neurosurgery Hospital,
Sapporo, Japan

Background: Our previous 1H-MRS study showed the decrease of
SNc NAA/Cr in PD patients. It was correlated with age severity and
duration. The decrease of SNc NAA/Cr in de novo PD seemed to become
more prominent with the increase of disease duration compared to
medicated cases.
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Objective: To evaluate the effect of levodopa and dopaminergic
medication on neuronal activity of SNc in PD patients.
Patients and methods: 204 PD patients and 150 PD patients treated
with levodopa and dopaminergic agents were investigated between
2007 and 2012. Patients were further classified into 2 groups,
levodopa alone and plus group. Multi-voxel 1H-MRS examination of
SNc was performed (1.5 T, TR/TE = 1000/144 ms). Single voxel
examination was performed which placed ROI on the posterior half
of the putamen (TR/TE = 1500/144 ms). NAA/Cr ratio was calculated
and the difference was analyzed using Student's t-test.
Results: The NAA/Cr ratio of SNc between de novo and treated with
levodopa alone PD showed significant differences of 1.63 and 1.43
(p b 0.02), respectively.
Conclusion: Levodopa seemed to restrain SNc neuronal activity. The
phenomenon may be only a manifestation of the effect of age and
disease severity, however, another explanation should be in consider-
ation. The decrease of SNc NAA/Cr with the increase of NAA/Cr of the
putamen in levodopa treated patients and the associated increase of
NAA/Cr of the SNc and putamen in de novo PD patients suggest that
the putamen receives enough dopamine derived from levodopa in the
former and the putamen receives insufficient dopamine (denervated
state) to promote SNc neuronal activity in the latter.

doi:10.1016/j.jns.2013.07.446
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Clinical correlates of serum insulin-like growth factor 1 in
patients with Parkinson's disease, multiple system atrophy and
progressive supranuclear palsy

A. Numaoa, K. Suzukia, M. Miyamotoa, T. Miyamotob, K. Hirataa.
aDepartment of Neurology, Dokkyo Medical University, Mibu, Japan;
bDepartment of Neurology, DokkyoMedical University Koshigaya Hospital,
Koshigaya, Japan

Background: Recently, increased serum insulin-like growth factor
1 (IGF-1) levels have been reported in patients with Parkinson's
disease (PD) and multiple system atrophy (MSA) in small cohort
studies; however, the clinical significance of serum IGF-1 in these
disorders has not been fully clarified.
Objective: To assess a correlation between serum IGF-1 levels and
clinical background factors in PD and related disorders and to inves-
tigate whether serum IGF-1 levels can be useful in differentiation of
PD from MSA and PSP.
Patients and methods: A total of 67 patients with PD, 24 MSA
and 14 PSP, and 49 healthy controls were included in this study.
Serum IGF-1 and growth hormone (GH) were measured in the fasted
state.
Results: Serum IGF-1 levels were significantly increased in MSA
patients when compared with PD patients and controls, after adjusting
age, gender and body mass index. No significant differences were
observed in serum GH levels among patients and controls. In patients
with PD, serum IGF-1 levels negatively correlated with disease severity
and motor function. In contrast, patients with MSA showed an inverse
correlation of serum IGF-1 levels with motor function and disease
duration. There was a negative correlation between serum IGF-1 levels
and motor function in patients with PSP.
Conclusion: The difference in the change and correlation of serum
IGF-1 with clinical variables between these disorders may reflect
different ongoing disease processes in each disorder.

doi:10.1016/j.jns.2013.07.447
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A semi-quantified evaluation of substantia nigra hyperechogenicity
in Parkinson's disease and Parkinsonian syndrome

M. Okamuraa, K. Suzukia, A. Numaoa, H. Takekawaa, M. Miyamotoa,
T. Miyamotob, M. Iwanamib, E. Takadac, K. Hirataa. aDepartment of
Neurology, Dokkyo Medical University, Mibu, Japan; bDepartment of
Neurology, Dokkyo Medical University Koshigaya Hospital, Koshigaya,
Japan; cCenter of Medical Ultrasonics, Dokkyo Medical University,
Mibu, Japan

Background: In Parkinson's disease (PD), transcranial sonography (TCS)
has been used to evaluate substantia nigra (SN) hyperechogenicity as a
diagnostic tool.
Objective: To quantify SN hyperechogenicity in patients with PD and
Parkinsonian syndrome (PS), we applied semi-quantified evaluation
method.
Patients and methods: Hospitalized patients with PD (n = 28; age,
65.0 ± 10.5 years) and patients with Parkinsonian syndrome (PS)
(n = 17; age, 68.8 ± 9.6 years) and in-hospital controls (n = 10;
age, 63.3 ± 8.7 years) were included. The PS group consisted of
patients with progressive supranuclear palsy (n = 7) and multiple
system atrophy (n = 10). TCS was performed using a conventional
transcranial Doppler sonography equipped with 2.5 MHz transducer.
The SN was identified within midbrain, and then the area of echogenic
signals was encircled and measured according to Berg et al. Next,
echogenic signal of SN and dorsal midbrain were converted into
grayscale using Adobe Photoshop and a median value of SN and dorsal
midbrain on histogram was obtained. The SN to dorsal midbrain ratio
was calculated.
Results: The PD group (4.1 ± 3.7) showed increased SN to dorsal
midbrain ratio compared with that in PS group (1.7 ± 0.9) and
controls (1.8 ± 1.1). The area of SN hyperechogenicity was larger in
PD group (0.19 ± 0.11 cm2) than in PS group (0.07 ± 0.07 cm2) and
controls (0.05 ± 0.07 cm2).
Conclusion: Semi-quantified evaluation of SN echogenicity using SN
to dorsal midbrain ratio is comparative to the previously reported
method by Berg et al., measurement of the SN hyperechogenic area,
and it may be useful in differential diagnosis of PD from PS.

doi:10.1016/j.jns.2013.07.448
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High resolution optical coherence tomography of the retina
demonstrates selective thinning in individual retinal layers in
Parkinson's disease

I. Gottloba, A. Pilata, R. McLeana, V. Shetha, G. Maconachiea,
Y. Rajaballyb, F.A. Proudlocka. aOphthalmology Group, University of
Leicester, Leicester, UK; bDepartment of Neurology, University and San
Giovanni Battista Hospital Birmingham, Birmingham, UK

Background: Parkinson's disease (PD) involves alteration of synaptic
activity including dopaminergic neurons in the retina. Recent reports
showed a decrease in retinal thickness (RT) and retinal nerve fibre layer
(RNFL) peripapillary thickness as well as RT asymmetry measured
by optical coherence tomography (OCT). However, individual retinal
layers have not been analysed.
Objective: To investigate optic nerve (ON) and macular morphology
in PD.
Methods: High-resolution spectral domain OCT was used to image
10 patients with PD and 10 healthy controls. RT and macular and
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peripapillary RNFL thickness were measured in inner and outer
annuli divided into quadrants. Retinal layers in the macular region
were measured individually using ImageJ.
Results: RNFL was significantly thinner in PD compared to controls
(p b 0.01 for all quadrants).Mean peripapillary RNFL thickness positively
correlated with RT in the nasal and superior segments (p b 0.01). In PD,
ON had normal configuration including disc areas, cup and rim areas and
volumes. RT was significantly reduced in PD in all segments (p b 0.05)
mainly due to changes in the inner plexiform layer (IPL, p = 0.001),
outer plexiform layer (OPL, p = 0.014), outer nuclear layer (ONL,
p = 0.016) and retinal pigment epithelium (RPE, p b 0.01). Duration of
disease correlated with the thickness of IPL (p = 0.003). There were no
inter-eye asymmetries in the ON and macula.
Conclusion: Our study shows for the first time that RNFL, IPL, OPL
and RPE are the main affected structures in PD retina. This indicates
that retinal changes are selective and may serve as biomarker to
differentiate PD from other neurodegenerative disorders.

doi:10.1016/j.jns.2013.07.449
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A phase I single and repeated dose pharmacokinetic study of oral
V81444, a selective non-xanthine adenosine A2A receptor antagonist

S. Pawseya, K. Donaldsonb, S. Warringtonc, E. Tranterc. aVernalis (R&D)
Ltd, Winnersh, UK; bJade Consultants, Cambridge, UK; cHammersmith
Medicines Research, London, UK

Background: V81444 is a selective non-xanthine adenosine A2A

receptor antagonist of potential utility in neurological disorders.
Objectives: This study evaluated its pharmacokinetics (PK) after first
administration to man.
Methods: In a double-blind, randomised, placebo-controlled study,
18 healthy men in 2 alternating cohorts each received 2 single oral
doses of V81444 and 1 of placebo. Doses were 30, 100, 200 and
300 mg. Thereafter, 31 healthy men received placebo or 50, 100 or
200 mg once daily orally, for 14 days. V18444 was assayed in plasma
and urine, and PK parameters derived by non-compartmental analysis.
Safety variables were also assessed.
Results: V81444 was absorbed promptly (lag time≤ 0.5 h) after single
doses. The maximum observed concentration was ≤4 h after dosing.
V81444 exposurewas less than proportional to dose (slope for area under
curve (AUC) extrapolated to infinity: 0.88 [90% confidence interval: 0.81–
0.95]). Geometric mean terminal elimination half-life was about 5–7 h
(range: 3.29–11.4 h). After repeated dosing, steady-state was reached by
Day 3 with little accumulation (accumulation ratio for AUC over the dose
interval 1.19 [1.05–1.35]). The elimination half-life was somewhat longer
(7–10 h). Less than 0.12% of the dose was excreted in urine. V81444 was
well tolerated with no safety concerns at the doses studied.
Conclusion: Orally administered V81444 was rapidly absorbed with
little drug accumulation at steady-state, a half-life compatible with
twice daily dosing, and minimal urinary excretion.

doi:10.1016/j.jns.2013.07.450
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Correlation of striatal dopamine transporter binding with
substantia nigra cell counts

J. Kraemmera, G.G. Kovacsb, L. Perju-Dumbravab, T. Traub-Weidingerc,
W. Pirkera. aDepartment of Neurology, Medical University of Vienna,

Vienna, Austria; bNeurological Institute, Medical University of Vienna,
Vienna, Austria; cDepartment of Nuclear Medicine, Medical University of
Vienna, Vienna, Austria

Background: Dopamine transporter (DAT) imaging is widely used
for the differential diagnosis of parkinsonism. However, only limited
data is available on the relationship between striatal DAT binding
and dopaminergic cell loss in the substantia nigra (SN).
Objective: We retrospectively analyzed SN cell counts in patients
who had ante mortem undergone DAT single photon emission com-
puterized tomography (SPECT).
Patients and methods: Pathological diagnoses included Parkinson's
disease (n= 1), dementia with Lewy bodies (n = 2), multiple system
atrophy (n= 1), corticobasal degeneration (n= 2), atypical parkin-
sonism with multiple pathology (n= 1), Alzheimer's disease (AD,
n = 1) and Creutzfeldt Jacob disease (CJD, n = 1). DAT SPECT with
[123I]β-CIT was performed using a standardized protocol on the same
triple-head gammacamera. The density of neuromelanin-containing SN
neurons/mm2was evaluated bymorphometricmethods using paraffin-
embedded tissue sections.
Results: Mean disease duration at the time of DAT imaging was
2.3 years, followed by a mean interval of 29.3 months (range: 4–
68 months) until death. Visual analysis of DAT images showed reduced
striatal uptake in all 7 patients with neurodegenerative parkinsonism,
but not in AD and CJD cases. Averaged (left + right / 2) striatal uptake
was highly correlated with averaged SN cell counts (Spearman's rho
0.98; p b .0005). Similar high correlations were found in separate
analyses for the right and left nigrostriatal system.
Conclusion: The present study shows a high correlation of striatal
DAT binding in vivo with post mortem SN cell counts and confirms the
validity of DAT imaging as an excellent in-vivo marker of nigrostriatal
dopaminergic degeneration.

doi:10.1016/j.jns.2013.07.451
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Impaired cognitive performance and Hippocampal atrophy in
Parkinson's disease

D. Yıldıza, S. Erer Özbekb, M. Zarifoğlub, B. Hakyemezb, M. Bakarb,
N. Karlıb, N. Uscab, N. Büyükkoyuncu Pekelc, F. Tufanc. aNeurology,
Şevket Yilmaz Training and Research Hospital, Turkey; bUludag University,
Turkey; cŞevket Yılmaz Training and Research Hospital, Bursa, Turkey

Introduction: Since MRI has been used, hippocampalatrophy has
been shown in demented and non-demented patients with PD. We
aimed to assess the level of cognitive decline and the severity of
hippocampalatrophy by measuring bilateral hippocampal volume in
patients with PD.
Methods: Thirty three patients with idiopathic PD and 16 healthy
subjects were enrolled to our study. All of these patients were under
follow-up in movement disorders outpatient clinic, Department of
Neurology, Uludağ University School of Medicine. Cognitive func-
tions were tested with mini-mental state examination (MSE). The
patients were classified as having normal cognitive function (PD-NC)
or mild cognitive impairment (PD-MCI). Glucose, hemoglobin, TSH,
total cholesterol, homocystein, vitamin B12, and folic acid levels were
tested. Absence of depression was confirmed by Beck depression test.
The cases were also evaluated with modified Wechsler memory scale,
Luria draw test, Paven's test (RSPM), Stroop test, RUFF shape fluency
test and KAS word fluency test, Trails A and B, forward and backward
number repeating tests. Hippocampal volumes were calculated using
Leonardo workstation.
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Results: Mean ages of the PD-NC, PD-MCI, and healthy groups were
similar. There was no difference between the hippocampal volumes
of the groups. Right and left hippocampal volume was negatively
correlated with repeats in word fluency test in healthy subjects.
Right and left hippocampal volumes were positively correlated with
cognitive functions in patients with PD-NC. Higher right hippocam-
pal volume was associated with better performance in forward
number test in patients with PD-MCI.
Conclusion: The findings of our study indicate that hippocampal
atrophy is associated with cognitive decline in patients with PD.

doi:10.1016/j.jns.2013.07.452
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REM sleep behavior disorder and motor dysfunction in Parkinson's
Disease—A longitudinal study

P. Bugalhoa,b, M. Viana-Baptistaa,b. aNeurology, Hospital de Egas Moniz
(CHLO), Portugal; bDepartamento de Neurologia, CEDOC, Faculdade de
Ciências Médicas, Universidade Nova de Lisboa, Lisbon, Portugal

Objectives: Longitudinal assessment of a Parkinson's Disease (PD)
cohort, to investigate the evolution or REM sleep behaviour symptoms
(RBD) over time and to test the relation between RBD at onset and
motor and cognitive dysfunction progression.
Methods: An early stage, nondemented PD cohort (n = 61) was
assessed at two time points, separated by a two year interval. Motor
function assessment: Unified Parkinson's Disease Scale parts II and
III (total and partial scores for bradykinesia, rigidity, gait/postural
instability and dysarthria). Cognitive assessment: Frontal Assessment
Battery (FAB) and Mini-Mental State Examination (MMSE). Dementia
was diagnosed according to the DSM-IV-R criteria. RBD was defined
as: presence of minimal clinical criteria for RBD and at least six
affirmative answers in the REM Sleep Behaviour Disorder Screening
Questionnaire.
Results: 25 patients had RBD at baseline, vs. 35 at follow-up. Three
RBD patients did not present symptoms at follow-up, while 10 non-
RBD patients developed RBD at follow-up (annual incidence of 12.5%).
RBD and non-RBD patients did not differ significantly at baseline and
follow-up. RBD was neither related to FAB or MMSE variation nor to
dementia. The presence of RBD at onset was significantly related to an
UPDRS total and bradykinesia scores increase over time.
Discussion: RBD symptoms can vary over time and have a tendency
to increase during the early stages of disease. The presence of
probable RBD could be a risk factor for motor function deterioration
and particularly for bradykinesia worsening.

doi:10.1016/j.jns.2013.07.453
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Is live face-to-face UPDRS part III training more effective
than remote training methodology in Parkinson's disease
clinical trials?

J. Swartza, J. Schollb, C. McNamarab, A. Kottc. aBracket Global, Goring-on-
Thames, UK; bBracket Global, Wayne, PA, USA; cBracket Global,
Prague, Czech Republic

Background: Training and certification of raters' performance on the
UPDRS part III in Parkinson's disease (PD) clinical trials are difficult.
It is essential to implement a meticulously structured training/

certification programme prior to commencing such studies, to ensure
reliability and consistency of performance.
Objective: In providing rigorous training to raters we analysed
training data from two Phase III PD trials, to assess whether the
method of training delivery (live versus remote) affected overall
rating concordance.
Methods: Rater training consisted of didactic and interactive UPDRS
presentations. Videotaped patient vignettes were scored and feed-
back provided. The chi-square test was used for testing differences of
discrepancy by certification status. The effect of training delivery on
rating agreement was examined by Fisher's exact test.
Results: A total of 617 potential raters submitted scores, of which
489 qualified to rate based upon initial score.
Raters initially qualifiable on scoring reported significantly more
experience with the UPDRS scale, with PD patients and clinical trials
than initially questionable raters.
Raters were trained either live at an Investigators' Meeting (IM) or
in-study via online training systems. A significantly higher certi-
fication rate among IM-trained raters was seen (p = 0.012). Regional
stratification demonstrated either a trend towards, or obvious,
statistical significance favouring face-to-face training in most areas
studied.
Conclusions:

• Experience levels of investigators impact significantly on initial
certification status.

• Live training resulted in an overall significantly higher certification
rate versus remote training.

• Differences were largely driven by regional variation, necessitating
ongoing investigation into factors influencing these disparities.

doi:10.1016/j.jns.2013.07.454
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Essential tremor as a predictor of Parkinson's Disease

I. Petrov. Movement Disorders Department, University Neurology Clinic,
Skopje, The Former Yugoslav Republic of Macedonia

Background: The aim is to present patients with long term of
essential tremor, who later developed motor and nonmotor signs of
Parkinson's Disease.
Objective: Essential tremor can precede as the only condition in the
period of 5–6 years before development of motor and nonmotor
signs of Parkinson's Disease. Persistence of the long term essential
tremor can be predictor of the later development of Parkinson's
Disease.
Material and methods: We examined 28 patients with an essential
tremor, 21 women and 7 men, at the age between 55–62 years in the
period of 5 years. The patients were hospitalized at the Movement
Disorders Department at Neurology Clinic in Skopje, Republic of
Macedonia and then were controlled on every 2 to 3 months. The
following controls were consisted of detailed neurological examina-
tion. EEG, Evoked potentials, CT scan and MRI were also made.
Results: Two women (at the age 58 and 60 years) and one men (at
the age 61 year) developed motor and nonmotor signs of Parkinson's
Disease. On detailed neurological examinations two patients had
rigidity and tremor and one has bradykinesia as well. All three patients
had symptoms of depression, insomnia and sleeping disturbances as
well. EEG was normal in ten patients and in two we notice nonspecific
changes. One patients had prolonged VEP latency and SEP was normal
in all patients. CT scan showed only slight cortical atrophy, such as MRI
as well.
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Conclusion: 12% of our patients with essential tremor developed
Parkinson's Disease after 5 years of follow-up period.

doi:10.1016/j.jns.2013.07.455
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Investigation of cortical brain damage in patients with
Machado–Joseph disease

T.J.R. Rezendea,b, A. D'Abreua, R. Guimarãesa, T.M. Lopesa,
I. Lopes-Cendesc, G. Castellanob, M.C. França Juniord. aDepartament
of Neurology, University of Campinas, Campinas, Brazil; bDepartment
of Cosmic Rays and Chronologic, University of Campinas, Campinas,
Brazil; cDepartment of Medical Genetics, Unicamp, Campinas,
Brazil; dNeurology, University of Campinas, Campinas, Brazil

Background: Machado–Joseph disease (SCA3/MJD) is the most fre-
quent spinocerebellar ataxia, and characterized by brainstem, basal
ganglia and cerebellar damage. There are few MRI-based studies that
investigate damage in the cerebral cortex.
Objective: To investigate damage to cerebral cortex and subcortical
structures in SCA3/MJD through MRI-based volumetry of high
resolution images.
Patients and methods: We included 44 patients with SCA3/MJD
(mean age 49.0 ± 12.5, 22 men) and 44 healthy controls (mean age
48.7 ± 12.3, 22 men). Demographic/genetic data: CAG expansion
(68.9 ± 5.1); SARA score (14.7 ± 7.2); Age at onset (40.5 ± 13.0);
and disease duration (9.1 ± 4.0). All subjects underwent MRI scans
in a 3T device, and 3D T1 images were used for volumetric analyses
(slices of 1 mm, TE= 3.2 ms, TR= 7.1 ms, flip angle 8, isotropic voxels
of 1 mm3, FOV= 240 × 240). Measurement of cortical thickness and
volume was performed using FreeSurfer software v.5.1. We performed
ANCOVA using subject's age as a covariate to compare groups and
performed a GLM regression to assess correlations. In all analyses, we
used an uncorrected p = 0.001.
Results: Group comparison showed reduction of cortical volume and
thickness at left superior parietal, precentral and middle occipital
gyri, as well as right paracentral sulcus and gyrus in SCA3/MJD. We
also found volumetric reduction of cerebellar gray and white matter,
thalamus, caudate, putamen, pallidum and ventral diencephalon.
We then performed correlation analysis between clinical data and
volume/thickness for those structures found to be atrophic in patients.
Right pallidum volumes correlated with SARA scores (r =−0.512,
p = 0.001).
Conclusion: SCA3/MJD patients have extensive subcortical and cortical
damage. Basal ganglia damage is related to disease severity.

doi:10.1016/j.jns.2013.07.456
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Safety and efficacy of recombinant human platelet derived
growth factor (Rhpdgf) in Parkinson's disease

G. Paula,b, O. Zachrissonc, A. Varroned, P. Almqviste, M. Jerlingc,
G. Lindhe, S. Rehncronaa,b, B. Linderothe, H. Bjartmarza,b, M. Svenssone,
K. Jansson Mercerc, A. Forsbergd, L.L. Shaferf, A.M. Janson Langd,
C. Halldind, P. Svenningssone, H. Widnera,b, J. Frisend, S. Pålhagene,
A. Haegerstrandc. aScania University Hospital, Lund, Sweden; bLund
University, Lund, Sweden; cNeuroNova AB, Sweden; dKarolinska Institute,
Sweden; eKarolinska University Hospital, Stockholm, Sweden; fMedtronic
Inc., Minneapolis, MN, USA

Objective: To evaluate safety, tolerability and exploratory efficacy of
intracerebroventricular (ICV) administration of rhPDGF in patients
with Parkinson's disease (PD).
Background: ICV infusion of rhPDGF significantly and long-lastingly
reduces PD-like behavior and increases dopamine-transporter (DAT)
binding in PD models. This effect is dependent on rhPDGF-induced
stem/progenitor cell proliferation in the lateral ventricular wall. These
findings have prompted a clinical study in patients with moderate/
severe PD.
Methods: 12 PD patients were implanted with a drug pump and
investigational catheter (Medtronic Inc.) leading into the lateral
ventricle. Three dose cohorts (0.2, 1.5 or 5 μg rhPDGF/day) received
either rhPDGF or placebo (buffer, 1 patient/cohort) for 12 days, after
which all received buffer. Follow-up time was 85 days. Objectives
included safety and tolerability assessment, and UPDRS, MADRS, MMT,
EQ5-D and DAT-binding (PET).
Results: There were no unresolved adverse events related to the drug,
infusion system or implant procedure. All patients improved in motor
symptoms with no significant differences between dose cohorts. There
were no significant therapeutic effects as assessed with MADRS, MMT
or EQ5-D. Placebo patients displayed an expected reduction in DAT-
binding over time. Patients in the highest dose group showed not only
stabilization, but an increase in DAT-binding in regions of dopaminergic
denervation with a maximum in the putamen (P= 0.002).
Conclusions: The ICV delivery of PDGF was safe and well tolerated and
resulted in a significant dose-dependent positive effect on DAT-binding.
The data support further clinical studies as PDGF may potentially slow
down or reverse the nigrostriatal degeneration in PD.

doi:10.1016/j.jns.2013.07.457
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Brief assessment of cognitive decline in the early stages of
Parkinson´s Disease—A two year longitudinal study

P. Bugalhoa,b, M. Viana-Baptistaa,b. aNeurology, Hospital de Egas Moniz
(CHLO), Portugal; bDepartamento de Neurologia, CEDOC, Faculdade de
Ciências Médicas, Universidade Nova de Lisboa, Lisbon, Portugal

Introduction: Cognitive decline influences the outcome of Parkinson's
Disease. Our objectives were to perform a longitudinal assessment of
cognitive dysfunction in early stage patients, with brief neuropsycho-
logical tests.
Methods: Early stage, non-demented patients were assessed twice,
over a 2 year interval, with the Frontal Assessment Battery (to detect
frontal cognitive decline), the Mini-mental state examination (to
detect global cognitive decline) and motor function scales. Dementia
and hallucination were diagnosed according to DSM-IV criteria. We
tested the relation between the clinical variables at baseline and the
change in cognitive tests scores and the presence of dementia at
follow-up.
Results: Of an initial 75 patients cohort, 61 were reassessed. Mini-
Mental State scores did not progress significantly. Frontal Assessment
Battery lexical fluency score decreased significantly. Four patients
presented with dementia at t1. Mini-Mental State Examination score
bellow cut-off, higher gait dysfunction, speech, rigidity scores, the non-
tremor motor subtype and hallucinations were significantly related to
dementia. Frontal dysfunction was related with a decrease in MMSE
scores. Rigidity and speech dysfunction were related with a decrease in
FAB scores.
Conclusions: Decline in Mini-Mental State Examination and FAB
scores is small and heterogeneous in the early stages of Parkinson's
Disease. Scores bellow cut-off in the Mini-Mental State Examination
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Scores could be helpful to predict dementia. Non-tremor motor
deficits could be predictive factors for frontal cognitive decline and
dementia.

doi:10.1016/j.jns.2013.07.458
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Structural changes of raphe nuclei detected by brain parenchyma
sonography and diffusion tensor imaging in Parkinson's disease
associated with depression

M. Mijajlovic, M. Svetel, E. Stefanova, I. Petrovic, V. Kostic. Neurology
Clinic, Clinical Center of Serbia and School of Medicine University of
Belgrade, Belgrade, Serbia

Objectives: Transcranial parenchymal sonography (TCS) showed
decreased echogenicity of the brainstem raphe (BR) in depression in
Parkinson's disease (PD). Magnetic resonance imaging and histo-
pathological studies confirmed the hypothesis of a structural changes
of the BR in depression in PD. We compared fractional anisotropy
(FA) values and apparent diffusion coefficients (ADC) of the BR in
depressed and non-depressed PD patients in comparison to TCS
findings, to investigate possible structural changes of BR.
Methods: 53 PD patients with depression (PD+ D+), 51 PD patients
without depression (PD+ D−) and 50 healthy individuals (PD− D−)
were included. PD patients with and without depressionwere matched
for age, disease stage and duration. Echogenicity of BR was rated using
TCS with a two point scale (grade 1: normal BR echogenicity same as
red nuclei, grade 0: hypoechogenic, invisible or interrupted BR). ADC
and FA values were calculated using SPM7 software.
Results: Significant increase of mean ADC (t-test, each, P b 0.0001)
and significant decrease of mean FA values (t-test, each, P b 0.0001)
were found in patients with hypoechogenic BR comparedwith patients
with normal raphe echogenicity. Mean FA values were significantly
decreased in dorsal and ventral part of the BR in PD+ D+ patients but
only in ventral part of the BR in PD+without depression in comparison
with healthy subjects (t-test, each, P b 0.0001).
Conclusion: Our findings confirm structural changes of the BR in
depression associated with PD which may reflect the pathogenic role
of the basal limbic system and its projections in the pathogenesis of
depression in PD.

doi:10.1016/j.jns.2013.07.459
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Carpal tunnel syndrome in patients with Parkinson's Disease: An
electrodiagnostic and ultrasonographic study

S.B. Koha, J.S. Yoonb, S.J. Kimb, S.N. Yangb, S.J. Wonc, H.J. Kangb.
aNeurology, Korea University, Seoul, Republic of Korea; bPhysical
Medicine and Rehabilitation, Korea University, Seoul, Republic of Korea;
cPhysical Medicine and Rehabilitation, Yeouido St. Mary's Hospital,
Seoul, Republic of Korea

Introduction: Tremor is one of the cardinal symptoms of Parkinson's
Disease (PD) and may cause cumulative traumatic injury to nerves
of the hands. Carpal tunnel syndrome, in particular, may be caused
by median nerve trauma. The aim of this study is to analyze the
electrodiagnostic and ultrasonographic results of patients with PD and
to verify the effect of hand movement in PD on the median nerve.

Methods: We recruited 31 hands of healthy controls (60.25 ±
14.67 years) and 81 hands of patients with PD (64.95 ± 11.13 years).
The patients with PD were divided by Hoehn and Yahr (H&Y) clinical
stage into two groups: mild and advanced. Clinical symptoms of
patients with PD were measured by Unified Parkinson's Disease Rating
Scale (UPDRS), and quality of life was measured by Parkinson's Disease
Questionnaire. Median nerve conduction and cross-sectional area by
ultrasonography were also evaluated.
Results: Eighteen patients were classified in the mild group and 23
in the advanced group by H&Y stage. Median nerve cross-sectional
area in patients with PD was significantly larger than that of the
control group. Electrophysiologic findings of the median nerve were
not significantly different between patients with PD and the control
group. Total UPDRS score was not significantly correlated with
cross-sectional area of the median nerve, but the severity of tremor
was significantly correlated with cross-sectional area of the median
nerve.
Conclusions: Carpal tunnel syndrome diagnosed by ultrasound was
frequent in PD, and tremor may be a risk factor for the development
of median nerve pathology.

doi:10.1016/j.jns.2013.07.460
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An electrophysiological and kinesiological method for
assessing spasticity

M. Gürbüza, F. Kızılaya, S. Bilginb, Y. Albayrakb, H. Uysala. aNeurology
Department, Akdeniz University, Antalya, Turkey; bFaculty of Engineering,
Akdeniz University, Antalya, Turkey

This study defines the electrophysiological characteristics of Patellar T
reflex. Normal and spasticity changes by utilizing movement features
of knee joint during the reflex and it also attempts to develop a
measurement method to be used in spasticity.
Normal and spasticity behaviors were examined with the electro-
physiological records obtained from m. Quadriceps femoris and m.
biceps femoris muscles. Medium and late latency responses in relevant
muscles were examined with kinesiological parameter in subgroups
in which the spasticity of patients was evaluated in accordance with
clinical Ashworth scale.
In the normal group, angular velocity was 57.95 ± 16.64 °/s. Latency of
Patellar T reflex was 17.93 ± 1.94 ms and its amplitude was measured
was 6404 ± 2859 μV. In cerebral spasticity group, angular velocity
was 61.32 ± 20.61 °/s. Latency of Patellar T reflex was 17.6 ± 2.45 ms
and its amplitude was 7551 ± 3939 μV. While BF-MLR could not be
obtained in normal cases, it was established to be 54.73 ± 10.18 ms
latency in cerebral spastics.
It seems possible to produce a parameter that would assess and
rate spasticity. Electrophysiological and kinesiological parameters failed
to separately differentiate normal and spastics in compliance with
Ashworth, but they could manage to differentiate between normal and
spastic cases together. The parameter that was 69.61 ± 32.56 in normal
cases decreased to 50.52 ± 28.98 in Ashworth 1, to 32.00 ± 14.90 in
Ashworth 2, and finally to 14.48 ± 22.83 in Ashworth 3, and these
changes was statistically significant.
Consequently, it is possible to note that the pendulum of patellar T
reflex could differentiate between spasticity and normal by electro-
physiological and kinesiological evaluation.

doi:10.1016/j.jns.2013.07.461
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Parkinson's disease Sleep Scale-2 is more specific for PD than the
Epworth Sleep Scale

N. Kovácsa,b,c, E. Pála, J. Janszkya,b,c, E. Bosnyáka, P. Ácsa,
Z. Aschermanna, B. Faludia. aDepartment of Neurology, University
of Pécs, Pécs, Hungary; bMTA-PTE Research Group, Pécs, Hungary;
cTÁMOP-4.2.2.A-11/1/KONV-2012-0017, University of Pécs, Pécs, Hungary

Objectives: To compare the specificity and sensitivity of Parkinson's
disease Sleep Scale-2(PDSS-2) and Epworth Sleep Scale (ESS) in
Parkinson's disease (PD).
Background: Sleep problems are one of the most burdensome non-
motor features of PD.
Methods: 60 patients fulfilling the UK Brain Bank criteria for PD were
enrolled to the study. Each patient kept a patient diary for at least
7 days. Besides, ESS, PDSS-2, Hoehn–Yahr and UPDRS were obtained
to describe the sleep-related problems.
Results: Severity of sleep problems was quantified by the total score
of PDSS-2 and ESS. Out of the two sleep scales, only PDSS-2
demonstrated significant correlation with the sleep hours measured
by the patient diary (r = 0.61, p b 0.01), UPDRS part 2 and HYS. The
correlation between PDSS-2 and ESS was not significant (r = 0.12,
p N 0.05).
Conclusions: For quantifying sleep disturbances in PD, the PDSS-2
seems to more specific than ESS.

doi:10.1016/j.jns.2013.07.462
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Comparison of double monopolar and interleaving stimulation
modes in the treatment of primary generalized and
segmental dystonia

N. Kovácsa,b,c, E. Bosnyáka, G. Delia, I. Balásd, S. Komolya,c, J. Janszkya,b,c.
aDepartment of Neurology, University of Pécs, Pécs, Hungary; bMTA-PTE
Research Group, Pécs, Hungary; cTÁMOP-4.2.2.A-11/1/KONV-2012-0017,
Pécs, Hungary; dDepartment of Neurosurgery, University of Pécs, Pécs,
Hungary

Objective: To systematically compare the efficacy and side-effect
profile of double monopolar stimulation mode to those of interleav-
ing stimulation mode in a prospective, randomized, double-blind and
cross-over study.
Background: For the treatment of drug-refractory dystonia, bilateral
pallidal deep brain stimulation (GPi-DBS) is proven to be an efficient
option. On average, 40–55% improvement on dystonia rating scales
(DRS) could be achieved according to the results of multicenter trials
lasting for years. However, a considerable portion (10–25%) of patients
experience minimal alleviation despite of good electrode placement.
These patients can be regarded as non-responders to GPi-DBS defined
as having either limited improvement (less than 25% on DRS) or
worsening.
Methods: This randomized, cross-over, double-blind study was initiat-
ed in 2012 and is expected to be completed by2015. An estimation of 20
patients with primary generalized or segmental dystonia is planned to
be enrolled.
Design: Double-blind, cross-over.
Results: The interim analysis of 9 patients is presented. Average age
was 33.5 ± 16.2 years. The size of improvement during the double
monopolar phase was 43.7 ± 9.3%, whereas in the interleaving phase
it was 55.6 ± 7.5% (p = 0.13).

Conclusions: Although our preliminary findings are promising, more
data is required to reach the statistical power and draw the conclusion
that interleaving stimulation might be superior to double monopolar
stimulation in the treatment of primary dystonia.

doi:10.1016/j.jns.2013.07.463

Abstract—WCN 2013
No: 686
Topic: 2—Movement Disorders
Can repetitive transcranial magnetic stimulation (RTMS) help
on-freezers with advanced PD?

H. Shehataa, M. Tamawya, N. Mohieldina, E. Hassana, A. Nawetob.
aNeurology, Cairo University, Cairo, Egypt; bNeurophysiology,
Cairo University, Cairo, Egypt

Background and objectives: Freezing of gait (FOG) or “motor block”
is experienced in about 30% of PD patients within 5 years, and nearly
in 60% after 10 years. Treatment of “off” time FOG is relatively
straight forward, but “on-freezing” is a difficult to treat scenario. This
issue is rarely addressed in RCTs to assess investigational tools or
treatment options.
Methods: This was a randomized, double-blinded, placebo-control
study evaluated the efficacy and safety of rTMS in management of
“on-freezing” in patients with advanced PD. Twenty two Egyptian
patients received 12 rTMS sessions over 4 weeks (either real or
sham) using figure-of-8-shaped coil over the leg area of motor cortex
contralaterally to the more affected side in addition to rehabilitation
program involving specific gait training techniques. Primary efficacy
variables are FOG Q (SF), motor section and total score of UPDRS, 2ry
outcomes are gait variables (Cadence, number of falls, stride length,
stride time and turn time), and on-time.
Results: Improving of FOG Q (SF) (P b 0.05), together with significant
decrease in number of falls and widened stride length (P b 0.001) was
detected in patients receiving real rTMS. The total score of UPDRS and
other gait variables was not significantly changed. No adverse events
were recorded apart from mild and transient headaches.
Conclusions: These results indicate that rTMS has a positive effect in
on-freezers with advanced PD with subsequent decrease of number
of falls.

doi:10.1016/j.jns.2013.07.464
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FMRI, DTI, and MRS for characteristics of the level of Cognitive
Impairment (CI) in patients with Parkinson's Disease (PD)

Z. Rozhkovaa, O. Omelchenkoa, I. Karaban'b, N. Karasevichb.
aRadiology, Medical Clinic Boris, Ukraine; bExtrapyramidal Disorders,
Institute of Gerontology, Kiev, Ukraine

Background: Bringing together fMRI, DTI-, and MRS-data in substantia
nigra (SN) we obtain biomarkers of neuronal dysfunction in patients
with PD and different levels of CI.
Objective: We found regional specificity MRI-data for characteristics
of CI.
Patients and methods: Three groups of PD-patients with various
cognitive statuses are studied with 1.5T SIGNA (GE). The 1st group
(DPDG)-13 PD-patients with dementia (MMSE b 25), 2nd group
(CIPDG)-23 with mild CI (30 NMMSE≥ 25), 3rd group (NPDG)-18
PD-patients with normal cognitive function (MMSE N 30).

Abstracts / Journal of the Neurological Sciences 333 (2013) e109–e151 e139

http://dx.doi.org/10.1016/j.jns.2013.07.462
http://dx.doi.org/10.1016/j.jns.2013.07.463
http://dx.doi.org/10.1016/j.jns.2013.07.464


Materials and methods: fMRI-data are obtained by: TR/TE = 3000/
60 ms. DTI-data (25dir) are obtained in anterior, medial, posterior SN
(ASN, MSN, PSN).

Spectra are recorded with SVSSTEAM:TR/TE = 1500/144 ms.
Results: From analysis of fMRI (FSL5.0 FEAT, MELODIC) we found
that in the NPDG connections between the APCG and PPCG, and
inferior parietal gyrus bilaterally exist. In the NPDG activation of
anterior (APCG), and of the posterior portion of cingulate gyrus (PPCG)
decreased. In CIPDG activated clusters were found precuneally, and in
PPCG, no connection to the parietal lobe or APCG. In DPDGno activation
in PPCG was found. In anterior part of SN (APSN) NAA/Cr in DPDG,
CIPDG, and NPDG: (1.68 ± 0.02), (2.04 ± 0.03), (2.32 ± 0.05), Cho/Cr:
(0.84 ± 0.02), (0.81 ± 0.05), (0.53 ± 0.03). In posterior part of SN
(PPSN) NAA/Cr in DPDG, CIPDG, and NPDG: (1.14 ± 0.12), (1.81 ±
0.02), (1.98 ± 0.04), Cho/Cr: (0.96 ± 0.02), (0.77 ± 0.03), (0.68 ± 0.03).
We have found the progressive decreasing NAA/Cr in the PPSN and
increasing of Cho/Cr for the patient of NPDG, CIPDG, and DPDG, that
is associated with poorer cognitive function. MD in DPDG:(0.82 ±
0.05) × 10−3 mm2/s, in CIPDG: (0.74 ± 0.05) × 10−3 mm2/s, in NPDG:
(0.71 ± 0.05) × 10−3 mm2/s. FA:(0.41 ± 0.05), (0.43 ± 0.05), (0.47 ±
0.05) in DPDG, CIPDG, and NPDG.
Conclusion: These data give us new approach for understanding
pathophysiological changes in PD-patients associated with CI.

doi:10.1016/j.jns.2013.07.465
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Clinical variants of vascular parkinsonism

D.K. Sichinava, M.A. Barabanova, T.A. Petropavlovskaya. Nervous
System Diseases and Neurosurgery, Kuban State Medical University,
Krasnodar, Russia

Background: 1–15% cases of parkinsonism are caused by cerebral
vessels' lesions.
Objective: To investigate the ethiological factors and clinical features
of vascular parkinsonism.
Materials andmethods: 100 patients with vascular parkinsonismwere
examined (males—80%, females—20%). The main part of patients was
over 60 years old (65%). Diagnosis was determined on the basis of
anamnesis data and the results of clinical, neurological, neurophysio-
logical and neuroimaging tests.
Results: The following clinical forms were defined: extrapyramidal–
pyramidal (41%), extrapyramidal–cerebellar (25%), extrapyramidal–
dement (18%), hemi–extrapyramidal (6%), parkinsonism of lower part
of body (10%). 68.7% of patients had the acute cerebral ischemic event at
the onset of the disease, and 31.2% of patients developed parkinsonism
as a result of chronic cerebral ischemia, caused by arterial hypertension
and atherosclerosis. The movement impairment was accompanied by
the depressive mental disorders in 40% of cases. Other nonspecific
disorders (memory loss (26%), headache (24%), dizziness (21%), sleep
disruptions (15%)) were present. Cerebral CT/MRI revealed the low
density cortical and subcortical spots. The multiple cerebral infarctions
were found in 22% of patients, solitary lacunar infarctions—in
14%, hemorrhage—in 6%, brain atrophy with substitutional hydroceph-
alus, periventricular and subcortical leukoaraiosis—in 58 % patients.
Levodopa medications were of low effectiveness.
Conclusion: The main reason of vascular parkinsonism is cerebral
atherosclerosis combined with arterial hypertension (68%). The clinical
variant of vascular parkinsonism-plus (66%) was predominant.

doi:10.1016/j.jns.2013.07.466
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d-Penicillamine versus zinc sulfate as first-line therapy for
Wilson's disease

A. Czlonkowskaa,b, T. Litwina, M. Karlinskia, M. Czerskac.
a2nd Department of Neurology, Institute of Psychiatry and Neurology,
Poland; bDepartment of Experimental and Clinical Pharmacology,
Medical University Warsaw, Warsaw, Poland; cMazovia Regional Hospital,
Siedlce, Poland

Background: Wilson's disease (WD) is a treatable inherited copper
metabolism disorder. However, there is no international consensus
about the first-line therapy.
Objective: Our aim was to compare the course of treatment in
patients with symptomatic WD that started d-penicillamine (DPA) or
zinc sulfate (ZS) as a drug of choice.
Patients and methods: We included 143 consecutive, new diagnosed
patients with symptomatic WD between 2005 and 2009. The decision
about the first-line therapy drugwasmade at the physician's discretion.
Data were analyzed in subgroups with predominantly neuropsychiatric
and hepatic WD.
Results: Neurological and enzymatic improvements were achieved
with similar frequency. In patients with neuropsychiatric WD, the
probability of remaining on first-line therapy was similar for DPA
and ZS (20% vs. 24% at the end of follow-up). In patients with hepatic
WD, it was significantly higher for ZS (31% vs. 12%). After adjusting
for type of WD, sex, age at diagnosis, and the presence of at least
severe hepatic symptoms, patients treated with DPA were more
likely to experience worsening (OR 3.84, 95% CI: 1.15–3.85) during
the first 6 months of treatment. Patients on DPA were significantly
more compliant (94% vs. 81%), but experienced more adverse effects
(15% vs. 3%).
Conclusions: DPA and ZS are effective in the majority of WD patients.
Despite certain differences, none of them appears clearly superior.
Therefore, ZS may be considered a reasonable alternative to DPA as a
first-line therapy.

doi:10.1016/j.jns.2013.07.467
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Actigraphic study of gait disturbance in patients with
Parkinson's disease

S. Mochioa, R. Sengokub, H. Matsunob, H. Okac. aThe Jikei University
School of Nursing, Chofu-shi, Japan; bNeurology, The Jikei University
School of Medicine, Minato-ku, Japan; cNeurology, Daisan Hospital,
The Jikei University School of Medicine, Komae-shi, Japan

Objectives: We performed actigraphy to quantitatively analyze gait
disturbances in Parkinson's disease (PD).
Subjects: The study group comprised 11 healthy subjects (controls)
(mean age, 74.3 years) and 34 PD patients (74.4 years; severity on
Yahr stage scale, 2.2; disease duration, 8.0 years). The patients were
divided into the following three groups: Group I (GI), almost normal
gait; GII, mild gait disturbance; and GIII, apparent gait disturbance
(including frozen gait and gait disturbance due to wearing off).
Methods: An actigraph was attached to the ankle to evaluate motor
count (MC) and its coefficient of variation (CV) during usual gait and
stamping for 60 s each. The mean MC per 5-second interval was
calculated for each 60-second test. MC and CVwere compared between
controls and PD. Student's t-test was used for statistical analysis.
Results: 1) In controls, MC was 28.9 times during usual gait and 28.2
times during stamping. CV was 5.2% during usual gait and 8.3%
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during stamping. 2) In PD during usual gait, MC was 29.0 times (GI,
28.6; GII, 29.1; GIII, 29.5) and CV was 9.3% (GI, 7.1%; GII, 9.0%; GIII,
11.9%). 3) In PD during stamping, MC was 30.1 times (GI, 30.6; GII,
30.9; GIII, 29.1) and CV was 11.8% (GI, 7.5%; GII, 10.8%; GIII, 17.2%).
4) MC did not differ significantly between controls and PD. In contrast,
CV differed significantly between controls and PD during usual gait and
stamping, respectively.
Conclusion: Actigraphy is useful for quantitatively evaluating gait
disturbances in PD patients.

doi:10.1016/j.jns.2013.07.468
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Impulsive compulsive behaviors in Japanese Parkinson's disease
patients and utility of the Japanese version of the Questionnaire
for Impulsive–Compulsive Disorders

K. Tanaka, K. Wada-Isoe, S. Nakashita, M. Yamamoto, K. Nakashima.
Brain and Neurosciences, Faculty of Medicine, Tottori University,
Yonago, Japan

Background: Recently, non-motor syndrome in Parkinson's disease
(PD) patients has attracted attention. Impulsive compulsive behaviors
(ICBs), such as pathological gambling, compulsive sexual behavior,
compulsive buying, compulsive eating, punding, and dopamine dys-
regulation syndrome (DDS) are one of the non-motor syndromes in PD,
but they aren't very well identified. Whereas the prevalence and the
relative factors of ICBswere estimated in previous reports, it hasn't fully
understood.
Objective: In order to evaluate ICBs in Japanese PD patients, we
constructed a Japanese version of the Questionnaire for Impulsive–
Compulsive Disorders in Parkinson's disease (J-QUIP) and evaluated
the utility of J-QUIP in Japanese PD patients.
Methods: J-QUIP was administered to 121 PD patients. Diagnoses
of ICBs were made via interview of patients or their caregivers.
Subsequently, in order to evaluate factors related to these conditions,
we evaluated demographic and clinical characteristics, clinical features,
and medications utilized.
Results: J-QUIP was able to accurately evaluate symptoms in 118 of
121 PDpatients (97.5%). Sensitivity and specificity of J-QUIPwere similar
to that reported for the original version of QUIP. In our study, the
prevalence of each disorder was as follows: pathological gambling
(6.5%), compulsive sexual behavior (3.2%), compulsive buying (3.2%),
compulsive eating (3.2%), punding (6.5%), DDS (2.2%). Significantly
associated factors for these conditions were younger age (p= 0.047),
earlier age of disease onset (p = 0.015), longer PD duration (p= 0.001),
total levodopa equivalent dose (p = 0.006), and dosage of levodopa
(p = 0.019).
Conclusion: We evaluated the prevalence of ICBs in Japanese PD
patients along with factors associated with these behaviors via J-QUIP.

doi:10.1016/j.jns.2013.07.469
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Randomized double-blind, placebo-controlled multi-center trial
on molecular hydrogen water in Parkinson disease

A. Yoritakaa,b, G. Oyamab, Y. Shimob, T. Hatanob, M. Andob, N. Hattorib,
Hydrogen Water Study Group.
aNeurology, Juntendo Koshigaya Hospital, Koshigaya-shi, Japan;
bNeurology, Juntendo University of Medicine, Bunkyo-ku, Japan

Background: Our previous randomized double-blind study showed
that drinking 1 L of hydrogen (H2) water for 48 weeks significantly
improved (p b 0.05) the total Unified Parkinson disease rating scale
(UPDRS) score of patients with Parkinson's disease (PD) receiving
l-dopa. We aim to confirm these results by conducting a longer
and more powered trial, which also includes patients not receiving
l-dopa. Here, we present the design rationale and describe the study
cohort for this trial.
Methods: The change in total UPDRS score (I–IV) from baseline to
the 72th week will be used as the primary endpoint. The other
analyzed parameters will be as follows: the change of total UPDRS
and part II, III, each scores, and modified Hoehn and Yahr staging
from baseline to 8th, 24th, 48th, and 72th weeks and post the 8th
week; the change of total PDQ39, each scores, and subtotal scores;
and the duration till the protocol was terminated because of addition
of levodopa or disease progression. Safety analyses will include tests
for adverse events, except dyskinesia, and laboratory examinations.
Patients in the hydrogen water group will drink 1 L of H2 water
made by “Suisosui 5.0” and supplied by Ecomo International Co., Ltd.,
and those in the placebo water group will drink water filled with
nitrogen. This study started in March 2013, and we will register 200
patients with PD from 15 centers.
Discussion: This study will confirm whether H2 water can modify PD
progression.

doi:10.1016/j.jns.2013.07.470
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Degeneration of the cerebellum and brainstem in Huntington's
disease (HD)

U. Rüba, M. Hentschela, E. Bruntb, H. Heinsenc, K. Seidela,
K. Stratmanna, H. Paulsond, J.-P. Vonsattele, W. den Dunnenf,
H.-W. Korfa. aDr. Senckenberg Chronomedical Institute, J.W. Goethe
University, Frankfurt/Main, Germany; bDepartment of Neurology, University
Medical Center Groningen, Groningen, The Netherlands; cMorphological
Brain Research Unit, Julius Maximilians University, Würzburg, Germany;
dDepartment of Neurology, University of Michigan, Michigan, MI, USA; eThe
New York Brain Bank/Taub Institute, Presbyterian Hospital and Columbia
University, New York, NY, USA; fDepartment of Pathology and Medical
Biology, University Medical Center Groningen, Groningen, The Netherlands

Background:Huntington's disease (HD) is a progressive polyglutamine
disease which is characterized neuropathologically by severe neuronal
loss in the striatum and select layers of the neo- and allocortex. The
cerebellum and brainstem are among the brain sites whose neuropath-
ological state in and relevance for the clinical picture of HD is still
controversial.
Objective: To analyze the pathoanatomy of the cerebellum and
brainstem in HD patients.
Patients and methods: Serial thick tissue sections through the
cerebellum and brainstem of eight clinically diagnosed and genetically
confirmed HD patients and twelve control individuals underwent
pigment–Nissl staining for neuronal lipofuscin pigment and Nissl
material or were immunolabeled for the marker of cerebellar Purkinje
cells (i.e. calbindin).
Results: Our study revealed a consistent neurodegeneration of
the cerebellar Purkinje cell layer and cerebellar fastigial, globose,
emboliform and dentate nuclei. An additional neuronal loss was
present in the following brainstem nuclei: substantia nigra, pontine
nuclei, reticulotegmental nucleus of the pons, superior and inferior
olives, area of the excitatory burst neurons for horizontal saccades,
raphe interpositus nucleus, and vestibular nuclei.
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Conclusions: HD is associated with a widespread neurodegeneration
of the cerebellum and brainstem and represents a multisystem
neurodegenerative disease. Damage to the cerebellum and brainstem
contributes to poorly understood HD disease symptoms (i.e. impaired
rapid alternatingmovements, dysarthria, ataxia and postural instability,
gait and stance imbalance, broad-based gait and stance, oculomotor
dysfunctions).

doi:10.1016/j.jns.2013.07.471
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Fatigue syndrome and white matter changes in patients with
Parkinson's disease: Does link exist?

V. Datieva, O. Levin. RussianMedical Academy of Postgraduate Education,
Moscow, Russia

Background: White matter changes (WMC), caused by concomitant
cerebrovascular disease (CVD), appear on MRI in part of elderly
patients with Parkinson's disease (PD). However clinical significance
of WMC in genesis and severity of non-motor symptoms, including
fatigue syndrome (FS), remain unclear.
Objective: To define association between FS and WMC in patients
with PD.
Materials and methods: 20 PD patients with FS were compared with
18 PD patients without it. Groups were compared for presence of
WMC. Following methods were applied: UPDRS, PD's fatigue scale
(PFS), Autonomic impairment scale (Levin O.S., 2003), and Fazekas
Scale (FaS). The patients underwent brain 1.5-T MRI (Avanto Siemens;
Siemens AG, Erlangen, Germany). Middle ages of the patients were
64.5 ± 6.5 and 63.9 ± 7.5. PD's stages were 2.6 ± 0.5 and 2.45 ± 1.1,
disease's durations were 5.9 ± 4.04 and 4.4 ± 2.85 correspondingly.
Results: In the 1st group of PD patients with FS WMC were marked
in 65% cases, in the control-in 47%. PFS scores were 3.88 ± 0.36 in
the 1st group and 2.37 ± 0.6 in the control. FaS was 0.9 ± 0.7 in the
1st group, 0.47 ± 0.51 in the control. Autonomic disturbances in the
1st group were 7.1 ± 2.9, in the control 4.2 ± 2.4. Among them
cardiovascular disturbances were 3.15 ± 1.59 in the 1st group, 1.15 ±
1.1 in the control. UPDRS scores were 84.4 ± 21.5 in the 1st group and
68.0 ± 40.3 in the control.
Conclusions: WMC and autonomic disturbances occur more often
among PD patients with FS. This fact can imply that orthostatic
hypotension influences both neuroimaging data and genesis of FS.
Orthostatic hypotension can be accompanied by hypertension in
supine position, which promotes WMC.

doi:10.1016/j.jns.2013.07.472
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Levosulpiride induced common and uncommon movement
disorders—Parkinsonism and truncal akathisia: Three case reports

J.B. Sharma, S.K. Saxena, A. Singh. Neurology, Fortis Hospital Noida,
Noida, India

Background: Levosulpiride is a substituted benzamide that is widely
used for the management of dyspepsia and emesis. Because it exerts
its pharmacologic activity mainly by blocking dopaminergic D2
receptor activity, levosulpiride can cause extrapyramidal symptoms,
most of which are generalized parkinsonism followed by lower face
dyskinesia. We report three cases of levosulpiride induced common
and uncommon movement disorders.

Objective: To highlight levosulpiride induced movement disorders
especially rare one like akathisia.
Patients and methods: We report three patients of levosulpiride
induced movement disorders seen in our centre during July 2010
to September 2012. Two were male and one female with average age
of 75.33 years. Two of these patients presented with symmetric
parkinsonism and one with truncal akathisia. The longest duration
of levosulpiride exposure at a dose of 75 mg/day, was one year and
shortest one week. The onset was sub-acute in two patients and
acute in one patient.
Results: Two patients exhibited resolution of parkinsonism upon
cessation of levosulpiride. The interval from cessation of levosulpiride
to disappearance of parkinsonismwas 10 days and 30 days. One patient
who had truncal akathisia continued to have symptoms despite drug
withdrawal.
Conclusion: Although generalised parkinsonism is most frequently
reported adverse effect of levosulpiride as seen in our patients also,
awareness of rare movement disorder like truncal akathisia is crucial
for management.

doi:10.1016/j.jns.2013.07.473
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Genetic deconvolution of cerebellar ataxias in India through next
generation sequencing: Novel mutations in atypical and typical
genetic loci

M. Faruqa,b, A. Naranga, R. Kumaria, D. Dasha, A.K. Srivastavab,
M. Mukerjia. aGenomics and Molecular Medicine, CSIR-Institute of
Genomics and Integrative Biology, India; bNeurology, All India Institute
of Medical Sciences (AIIMS), New Delhi, India

Introduction: Genetic characterization has lead to the identification
of nearly 60 causal loci in ataxias. The prevalence of ataxia types with
respective genetic defect varies geographically. The genetic testing of
each known ataxic associated variation for uncharacterized pheno-
type is challenging and cost/time expensive.
Objective: In our ataxic cohort (n = 1000) majority being North-
Indian families, more than half of the cases (~57%) are genetically
uncharacterized (UC). We aimed to delineate genetic defect in un-
characterized cases using next generation sequencing platform.
Methodology: We carried out exome-sequencing for 12 individuals
from three uncharacterized families of recessive inheritance man-
ifesting typical FRDA or unique phenotype such as infantile onset
ataxia with hearing loss or seizures.
Results: Clinical investigations and exome sequencing in one family
reveal association of GAA expansion negative FRDA phenotype with
novel homozygous frame-shift mutation in SACS (Autosomal recessive
ataxia of Charlevoix-Saguenay) locus. In second family with infantile
onset ataxia and hearing loss we identified a novel homozygous
missense mutation in c10orf2. In remaining family with juvenile onset
ataxia and generalized seizures we identified novel compound hetero-
zygous mutations in CLN6 (Ceroid-Lipofuscinosis Neuronal 6).
Conclusion: We have identified novel mutation loci in typical known
recessive ataxic phenotype and compound novel heterozygous muta-
tions in CLN6 a known locus for seizures–dementia–visual failure being
associated with atypical manifestation of predominant ataxia and
seizures. Further, this study emphasizes the prudent role of exome
sequencing technology in delineation of genetic etiology in a rare and
other genetically heterogeneous ataxic disorders.

doi:10.1016/j.jns.2013.07.474
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New treatment for clinical stabilization in Parkinson's Disease
(Cervô): Results in 32 patients at 29 months of follow-up

E. de Font-Réaulx R. Centro Neurológico, ABC Medical Center, Methodist
International Network, Mexico City, Mexico

It is mandatory to have a safe and effective treatment to stop the
neurodegenerative disease's progression. Previous clinical trials
designed to stop Parkinson's Disease (PD) progression have failed
to demonstrate significant clinical stabilization. We administrated to
PD patients the first oral treatment designed to stop the disease's
progression. This treatment called Cervô, contains four substances
that have effect in controlling themost important knownmechanisms
of disease progression as: aberrant apoptosis, oxidative damage,
mitochondrial degeneration, caspases andMitogen-Activated Protein-
Kinases (MAPK) activation, among others. We had previously
demonstrated that it is safe to use Cervô in humans. Before beginning
the clinical trial, we administrated the best medical symptomatic
therapy to each patient and they remainedwith the same prescription
during the observation period. Then, we added Cervô twice per day to
all the patients.
Results: We included 31 patients with PD. Age: 32 to 86 years old
(mean 66.3 years, SD +/− 13.5), 16 female (51.6%), 15 male (48.4%).
Initial United Parkinson's Disease Rating Scale (UPDRS) score: 1–15
(mean 5, SD+/− 3). Follow-up period: 12–57 months (mean
29months, SD+/− 14.5).
Clinical evaluations: There was no increase in the UPDRS score in 30
patients (96.77%) in the follow-up period, and 25 (80.64%) patients
improved their basal UPDRS score. The mean UPDRS scores were 3.5
at 12 months and 2.5 at 24 months.
Conclusions: Cervô is a new and promising medication, specifically
designed to stop neurodegenerative disease's progression. This needs
to be confirmed with a randomized multi-centric study.

doi:10.1016/j.jns.2013.07.475
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REM sleep behavior disorder in Parkinson disease: Association
with abnormal ocular motor findings

B.S. Jeona, Y.E. Kimb, H.-J. Kima. aSeoul National University Hospital,
Seoul, Republic of Korea; bSeoul National University Bundang Hospital,
Seoul, Republic of Korea

REM sleep behavior disorder (RBD) is related with brainstem pa-
thology. We examined whether patients with RBD have abnormal
ocular movements suggesting brainstem or cerebellar dysfunction
in Parkinson's disease (PD). A total 202 patients were included in
this study. Ocular movements were examined by video-oculography
(VOG). 116 (57.4%) of the 202 patients have clinically probable RBD,
and 32 (27.6%) of the 116 with clinically probable RBD patients had
abnormal VOG findings suggesting brainstem or cerebellar dysfunc-
tion; whereas 86 of the 202 patients did not have clinically probable
RBD, and only 8 (9.3%) of 86 patients had abnormal VOG findings
suggesting brainstem or cerebellar dysfunction. (P= .001). This study
suggests that the presences of RBD are associated with more severe
brainstem pathology in PD.

doi:10.1016/j.jns.2013.07.476
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TIC disorders (TD) in children: The kindergarten matters

V. Sajina,b, I. Moldovanua. aInstitute of Neurology and Neurosurgery,
Republic of Moldova; bState Medical and Pharmaceutical University
‘Nicolae Testemitanu’, Chisinau, Republic of Moldova

Background: Tics are sudden, rapid, recurrent, non-rhythmic motor
movements or vocalizations (European clinical guidelines for Tourette
syndrome and other tic disorders, 2011)with the prevalence in children
of 0.77–1% (2.99% for transient tics) (Robertson, 2008; Knight et al.,
2012).
The poor knowledge about TD leads to the delayed diagnosis
and wrong management of TD. Kindergarten teachers (KTs) could
contribute to a better behavioral and social integration of children
with tics and their parents.
On our knowledge, no precedent informational campaign on TD was
performed in Republic of Moldova (RM).
Aims: to assess the necessity to inform KTs about TD
Materials, subjects and methods:

• Video presentation about the TD
• Short questionnaires
• Twenty two kindergarten teachers (mean age 50.86 ± 11.07 yrs) from
4 kindergartens from RM (549 children). Each teacher supervised
about 20 children (2–3 yrs (84 children), 3–4 yrs (128), 4–5 yrs (29),
5–6 yrs (189) and 6–7 yrs (119) old).

Results: Before the presentation, the majority of KTs mistook tics for
muscle fasciculations or hysterical reactions. Only two children with
TD from 549 were initially reported.
After the presentation, 15 teachers gave a right description of tics,
their evolution and educational particularities of children with TD.
Fifteen children with TD (2.73%), 11 boys and 4 girls (3:1) were
reported by KTs.
Conclusion: The presented information improved the kindergarten
teachers' knowledge about the tic disorders and their communicative
and educational skills, as well as their attitude toward such children.
KTs can contribute to the active detection and right management
of TD.

doi:10.1016/j.jns.2013.07.477
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Are branded and generic extended-release ropinirole
formulations equally efficacious? A rater-blinded, cross-over,
multicenter study

N. Kovácsa,b, E. Bosnyáka, M. Hercegc, E. Pála, Z. Aschermanna,
J. Janszkyb, I. Késmárkid, K. Karádia, T. Dóczib, F. Nagyc, S. Komolya.
aDepartment of Neurology, University of Pécs, Hungary; bMTA-PTE
Research Group, Hungary; cDepartment of Neurology, Kaposi Mór
County Hospital, Kaposvár, Hungary; dDepartment of Neurology,
Health Center of City of Pécs, Pécs, Hungary

Objectives: The aim of this rater-blinded multicenter study was to
compare the efficacy of branded (Requip modutab®) and generic
(Ralnea®) extended-release ropinirole formulations in the treatment
of Parkinson's disease (PD).
Methods: Of 32 enrolled patients 29 completed the study. A rater
blinded to treatment evaluated Unified Parkinson's Disease Rating
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Scale (UPDRS), Fahn–Tolosa–Marin Tremor Rating Scale (FTMTRS),
Non-motor Symptom Assessment Scale (NMSS), Montgomery–Asberg
Depression Rating Scale (MADRS), and a structured questionnaire on
ropinirole side-effects. Besides, the patients self-administered EQ-5D
and Parkinson's Disease Sleep Scale 2nd version (PDSS-2).
Results: Branded and generic ropinirole usage achieved similar
scores on tests measuring motor symptoms (UPDRS-III 23.5 ± 8.2
vs. 26.9 ± 9.1 points, UPDRS-total: 46.2 ± 16.0 vs. 50.4 ± 18.7
points and FTMTRS 24.2 ± 9.5 vs. 24.93 ± 10.4 points, respectively,
p N 0.05). The results of questionnaires on the sleep-quality (PDSS-2
14.6 ± 10.5 vs. 14.5 ± 11.2 points, p N 0.05), non-motor symptoms
(NMSS, 78.5 ± 49.5 vs. 82.3 ± 48.2 points, p N 0.05), quality of
life (EQ-5D 0.72 ± 0.22 vs. 0.71 ± 0.21, p N 0.05) and depression
(MADRS: 11.1 ± 9.3 vs. 11.9 ± 9.2, p N 0.05) were comparable.
Except for gastrointestinal problems, both medications had compa-
rable side-effect profile. After completion of the study, the subjects
did not prefer neither of the formulations significantly (19 vs. 10 patients
intended to continue with the branded or the generic formulation,
p = 0.095).
Conclusions:Although this study has to be interpretedwith limitations,
our findings suggest that both branded and generic ropinirole for-
mulations have similar control on themotor- andnon-motor symptoms
of PD.

doi:10.1016/j.jns.2013.07.478
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Parkinson's disease: Molecular-genetic investigations
in Uzbekistan

M.M. Raimova, K.M. Khalimova, R.J. Matmurodov. Tashkent Medical
Academy, Tashkent, Uzbekistan

Today, the study of the molecular nature of Parkinson' disease (PD) is
one of the priorities.
Aim: To analyze molecular-genetic aspects of PD among indigenous
population of Uzbekistan Republic.
Мethods: The number of patients was 180 (mean age: 54.8 ±
11.8 years). Control group consisted of 80 persons not suffering
from this pathology at the similar age and gender. We carry out the
analysis on the presence of associations with PD: mutations Ala53Thr
in gene PARK1, T240M gene PARK2, homozygosis for null alleles (0/0)
of GSTT1 and GSTM1 genes.
Results: Mutations Ala53Thr in gene PARK1 and T240M in gene
PARK2 in investigated population of patients were absent at all
patients both in the group with PD and in control group. 0/0 poly-
morphism for GSTT1 gene was 54.4% and for gene GSTM1—62.8%
identified in PD patients. Analysis of the distribution of combined
genotypes GSTT1/GSTM1 showed statistically significant differences
between PD and control groups in the form of prevalence of com-
binations of GSTT1 (0/0)/GSTM1/(0/0) genotypes in the group with
PD. Clinical and genotypic comparisons showed more early debut
of the disease, and prevalence of expanded-mixed form and rapid
progression of PD in patients with “null” genotypes of GSTT1 and
GSTM1 genes.
Conclusions: High frequency of bearing of null alleles of genes of
detoxication GSTT1 and GSTM1, and also their combinations was
revealed that indicates to their certain role in the development of
Parkinson's disease.

doi:10.1016/j.jns.2013.07.479
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Parkinson's disease: Sanitary–hygienic investigations in Uzbekistan

M.M. Raimova, K.M. Khalimova, R.J. Matmurodov. Tashkent Medical
Academy, Tashkent, Uzbekistan

In the whole world, the increase of new cases of Parkinson's disease
(PD), among cities, is observed, especially, among agricultural popula-
tion. It explains the given tendency partially due to the improvement
of quality of diagnostics of the disease. However, there are also other
reasons for the increase in PD frequency which need to be studied.
Aim: To analyze sanitary–hygienic aspects of PD among indigenous
population of Uzbekistan Republic.
Methods: The number of patients was 180 (88 women and 92 men).
Sanitary–hygienic researches were made with the help of a specially
developed questionnaire, which covered all major factors of biological
or sanitary–hygienic character.
Results: Results of questioning of patients with PD among indige-
nous population of Uzbekistan have shown that the most significant
risk factors of PD development were work with pesticides, drinking
water from open reservoirs and work in the chemical industry.
Influence of harmful factors was not only the risk factor for the disease
development, but it also modified clinical picture of disease thus, the
median age of patients—countrymen was 53.08 ± 9.14, patients—city
inhabitants—58.5 ± 10.7, and the tendency to earlier debut of disease
in the agricultural population in comparison with city inhabitants
(48.8 ± 9.9 and 53.6 ± 9.9 accordingly) was also observed.
Conclusions: The analysis of the sanitary–hygienic factors of PD has
allowed one to reveal most significant of them with high degree of
reliability that is important at a substantiation of the concept of PD
development, and gives the chance to predict the probability of PD
development in persons of Uzbek nationality.

doi:10.1016/j.jns.2013.07.480

Abstract — WCN 2013
No: 245
Topic: 2 — Movement Disorders
Postural abnormality as a risk marker for leg deep venous
thrombosis (DVT) in Parkinson's disease

F. Kimura, K. Yamane, M. Ota, H. Tani, T. Hirose. The First Department
of Internal Medicine, Osaka Medical College, Takatsuk-City, Japan

Purpose: Pulmonary thromboembolism is a common cause of death
in patients with autopsy-confirmed Parkinsonism. This study inves-
tigated the frequency of leg DVT in Parkinson's disease and rela-
tionships between DVT and clinical/laboratory findings, including
postural abnormalities as assessed by photographic measurements.
Methods: This cross-sectional study assessed the presence of DVT
using bilateral leg Doppler ultrasonography in 114 asymptomatic
outpatients with Parkinson's disease.
Results: DVT was detected in 23 patients (20%) with Parkinson's
disease. DVT was located in the distal portion in 18 patients and in the
proximal portion in 5 patients. No significant differences in age, sex,
bodymass index, disease duration, Hoehn–Yahr stage, anti-Parkinson's
drugs, or daily levodopa-equivalent dose were seen between DVT-
positive and DVT-negative groups. Univariate analysis for developing
DVT in patients with Parkinson's disease identified the following
factors: long-term wheelchair use, bent knee, bent spine, and D-dimer
elevation. Bending angles were significantly higher in the DVT-positive
group at the knee (19.8°, p b 0.001) and spine (14.9°, p= 0.002) than in
the DVT-negative group. In diabetes mellitus cases, long-term wheel-
chair use, bent knee over 15°, camptocormia, D-dimer elevation, and
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two ormore riskmarkers were associatedwith a significantly increased
incidence of DVT. The presence of risk markers contributed to the
development of DVT. Onmultivariate logistic regression analysis, a bent
knee posture was strongly associated with an increased risk of DVT.
Conclusion: Presence of leg DVT correlated with postural abnormal-
ities in Parkinson's disease. We recommend non-invasive ultrasono-
graphic screening for DVT in these high-risk patients with Parkinson's
disease.

doi:10.1016/j.jns.2013.07.481
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Gender differences in non-motor symptoms in early, drug naïve
Parkinson's disease

M. Picilloa, M. Ambonib, R. Erroa, M. Mocciaa, C. Vitaleb,
G. De Michelea, A. De Rosaa, L. Santoroa, G. Oreficea, M.T. Pellecchiac,
P. Baronec. aUniversity ‘Federico II’, Italy; bIDC Hermitage Capodimonte,
Naples, Italy; cUniversity of Salerno, Salerno, Italy

Background: Gender differences in brain structure and function may
lead to differences in the clinical expression of neurological diseases,
including Parkinson's disease (PD). Few studies reported gender-
related differences in the burden of non-motor symptoms (NMS) in
treated PD patients, but this matter has not been previously explored
in drug-naïve PD patients.
Objective: To assess gender differences in the frequency of NMS in
a large sample of early, drug-naïve PD patients compared with age-
matched healthy controls.
Methods: Two hundred early, drug-naïve PD patients and sixty age-
matched healthy controls were included in the study. Frequency of
NMS was evaluated by means of Non-Motor Symptoms Question-
naire. The difference in gender distribution of NMS was evaluated
with the χ2 exact test.
Results: Male PD patients complained of problems having sex and
taste/smelling difficulties significantly more frequently than female
PD patients. Furthermore, men with PD complained more frequently
of dribbling, sadness/blues, loss of interest, anxiety, acting during
dreams, and taste/smelling difficulties as compared to healthy control
men, while female PD patients reportedmore frequently loss of interest
and anxiety as compared with healthy control women.
Conclusion: This study shows specific sex-related patterns of NMS in
drug-naïve PD. In contrast with previous data, female PD patients did
not present higher prevalence of mood symptoms as compared to
male PD patients. Comparison with healthy controls showed that
some NMS classically present in premotor and early stage of disease
(i.e. acting out during dreams, taste/smell difficulties) are more
frequent in male than in female patients.

doi:10.1016/j.jns.2013.07.482
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Enhanced susceptibility of GSH-depleted drosophila larvae to
rotenone-induced oxidative dysfunctions: Attenuation by
Selaginella delicatula (A pteridophyte) flavonoids

G. Chandran, M. Muralidhara. Biochemistry and Nutrition, CSIR-Central
Food Technological Research Institute, Mysore, India

Background: Oxidative stress/mitochondrial dysfunctions play a
vital role in Parkinson's disease (PD) pathology. Early biochemical

perturbations occurring under compromised redox status conse-
quent to neurotoxin exposure/s may be relevant.
Objective: We studied the biochemical implications of Rotenone
(ROT, a Complex-I inhibitor) under GSH-depleted conditions in
Drosophila larvae and the modulatory effect of Selaginella delicatula
(Sanjeevani, a pteridophyte) extracts (aqueous-SDAE;methanol-SDME).
Method: Third instar larvae of Drosophila melanogaster (Oregon K)
were exposed (24 h) in the medium either to ROT (250 μM) or BSO
(6 mM) and their combination. In a satellite study, the protective
effects of Selaginella extracts were also examined. The biochemical
implications were determined in whole body homogenates in terms
of oxidative impairments in cytosol and mitochondrial dysfunctions.
Results: ROT caused significant induction of oxidative stress (elevated
levels of ROS, protein carbonyls and diminished (31%) activity of
complex I). BSO (6 mM) significantly depleted the levels of reduced
GSH (50%) and thiols in cytosol. In combination, further depletion of
GSH levels occurred with concomitant elevation of oxidative stress.
Interestingly, both extracts significantly offset the ROTmediated effects
as evidenced by attenuation of oxidative markers, GSH levels and
activity of Complex-I.
Conclusion: These data suggest the enhanced susceptibility of GSH-
depleted Drosophila larvae to Rotenone and provide us an experi-
mental paradigm to examine the relevance of compromised GSH
levels. Since larval locomotion is a sensitive readout of locomotor
deficits in Drosophila, further studies aim to utilize this phenotype
and paradigm as a platform to assess the therapeutic propensity of
phytochemicals relevant to PD.

doi:10.1016/j.jns.2013.07.483
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Novel preclinical therapeutic strategies of neurodegeneration with
kynurenines: Clinical perspectives (Danube Neurology Session)

L. Vécsei. Department of Neurology and Neuroscience Research Group
of the Hungarian Academy of Sciences, University of Szeged,
Szeged, Hungary

There is appreciable evidence that the neurodegeneration in several
neurological disorders (like Alzheimer's disease (AD)) is mediated, at
least partly, by neurotoxic products of the kynurenine (KYN) pathway.
l-kynurenine can be metabolized through three distinct pathways to
form kynurenic acid (KYNAC), 3-hydroxy-l-kynurenine and anthranilic
acid by the action of kynurenine aminotransferases (KATs), kynurenine-
3-monooxygenase (KMO) and kynureninase enzymes, respectively.
KYNAC is a broad-spectrum, non-selective glutamate receptor antago-
nist. Correspondingly, KYNAC has proved to be a neuroprotective
molecule in various experimental models of neurodegenerative disor-
ders, including neurotoxicity induced by kainate, ibotenate, QA and
NMDA. Because KYNAC has a very limited ability to penetrate the
blood brain barrier (BBB), indirect pharmacological approaches are
necessary to exploit its therapeutic potential. Possible therapeutic
approaches could be to reduce the expression of the neurotoxic agents
(like quinolinic acid: QA) or to increase the production of putative
neuroprotectant KYNAC or make use of its analogues. Among other
commonmechanisms the shift in the KYN pathway seems to be general
over different neurodegenerative diseases and such, neuroprotective
therapies influencing the KYN pathway may be beneficial in several
neurological pathologies. The most effective preclinical drug candidates
are discussed, and attention is paid to currently underinvestigated
aspects where modulation of the kynurenine metabolism might be
of therapeutic value. Furthermore, the complex anti-inflammatory and
neuroprotective properties of KYNAC and its analogues provide the
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rationale for the screening of these compounds in experimental
autoimmune encephalomyelitis (EAE) and multiple sclerosis.

doi:10.1016/j.jns.2013.07.484
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Violation of metabolism of nitric oxide in patients with
Parkinson's disease and vascular parkinsonism

R.J. Matmurodov, K.M. Khalimova, M.M. Raimova. Tashkent Medical
Academy, Tashkent, Uzbekistan

Nitrogen oxide plays a big role in regulation of a number of
physiological and pathological processes in an organism now exposed
to intensive studying.
Purpose: To estimate functional activity of NO system and their
interrelation with level of dopamine in patients with various forms
of parkinsonism.
Methods: A total of 47 patients with Parkinson's disease—PD (62.3 ±
4.51 years) and 45 patients with vascular parkinsonism—VP (63.1 ±
5.5). The control group was composed of 20 patients without symptoms
of parkinsonism. Themaintenance of stable metabolites of NO—NO2 and
N03were also assessedwas estimated in themembranes of erythrocytes.
Activities of eNOS, NADFH-NR, to the contents ONOO. Simultaneously in
daily urine was determined by the method of dopamine Matlin.
Results: At PD the NO level exceeded control data for 216.9%, and at VP,
150.6%. Increase in the level of NO was associated with significant
inhibition in the groups studied eNOS—by72.3% and 56.8%, respectively,
the activation of NADFH-NR—by 75.5 and 43.6%. Overexpression level
ONOO at 344.5 and 287.6%, respectively, compared with the control.
Installed together, an excretion of dopamine in daily urine was below
the control data in patients with PD—for 36.4% and VP—on 21.3 %.
Conclusion: The identified violations of NO-system in red blood cells in
patients with various forms of PD and VP, on the one hand reveal some
of the fundamental basis of the pathogenesis, the other—open new
perspectives suggest means of correction of violations in erythrocytes.

doi:10.1016/j.jns.2013.07.485
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Hemiballismus: A case series in UYO Southern Nigeria

B.C. Ekeha, F.O. Dikea, T.N. Akpabioa, A.A. Akpabioa, A.R. Isotub,
K. Mondaya, O.O. Johnnya. aInternal Medicine, University of Uyo
Teaching Hospital, Uyo, Nigeria; bPsychiatry, University of Uyo Teaching
Hospital, Uyo, Nigeria

Background and aim:Hemiballismus is a dramaticmovement disorder
that is typically acute in onset. Few cases have been reported in Africa.
We describe six cases seen in our hospital between January 2010 and
August 2012 with their presentation, management and eventual
outcome. This is the first case series to the best of our knowledge in
sub-Saharan Africa.
Methods: The participants were six patients seen from January 2010
to August 2012 whose folders were reviewed.
Results: There were two males and four females. The age range was
55–68 years. All the patients were from the Ibibio ethnic group in
the South-south Nigeria. The uncontrollable flinging movements all
started suddenly. The patients presented within the first week of the
movements. All the patients had at least one modifiable risk factor for
stroke (hypertension, Diabetes mellitus, obesity and dyslipidaemias).

Each of the patients presented with markedly elevated blood pressure.
Two of the patients hadmorbid obesity with a BMI of N45. Management
wasmainly supportive: rehydration, sedation and prevention of injuries.
The risk factors were controlled. The movements reduced and patients
were discharged home well.
Conclusion: Hemiballismus is not rare as previously thought. This
sudden surge may be part of the transition to non-communicable
diseases noted in sub-Saharan Africa. There may also be an associated
environmental factor given that all the patients reside in the same
environment. Patients do well on supportive care and Haloperidol.

doi:10.1016/j.jns.2013.07.486
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Estimation of the caused skin vegetative potentials in patients
with Parkinson's disease

Y.N. Madjidova, S.R. Fahargalieva. Tashkent State Medical Academy,
Tashkent, Uzbekistan

Aim: To study the status of vegetative nervous system in patients
with Parkinson's disease (PD) with caused skin vegetative potentials
(CSVPs).
Materials andmethods: 50 patients were examined, average age 73 ±
10.3 years with duration of disease from 1 till 15 years. The control
group concluded 24 persons. CSVP recording was made on a “VNS-
SPECTRUM” device, firm Neurosoft (Ivanovo). The comparative esti-
mation of results was made in patients depending on sex, age, form,
stage, rate of progression of disease.
Results: The duration of latent periods in patients with PD from
feet was more than that in control group (p = 0.01), and amplitude
indicators in hands (p = 0.027) and feet (p = 0.006) in group of
patients with PD were lower. In patients with duration of disease of
more than 1 year amplitude indicators were much lower in hands
(p = 0.017) and feet (p = 0.029), than in patients with duration
of disease of less than 1 year. In patients with high quantity of points
in section trembling in the UPDRS (N3) amplitude parameters were
lower in hands (p = 0.006) and feet (p = 0.008), than those in
patients with less quantity of points. Patients with total of points of
more than 30 amplitude parameters in the UPDRS were lower in
hands (p= 0.039) and feet (p= 0.008), than in patients with total of
points less or equal to 30. Amplitude parameters in hands (p= 0.033)
and feet (p= 0.016) in group of patients with PD, were lower than in
control group.
Conclusions: For authentic diagnostics of progressing vegetative in-
sufficiency it is necessary to use also caused skin vegetative potentials.

doi:10.1016/j.jns.2013.07.487

Abstract — WCN 2013
No: 187
Topic: 2 — Movement Disorders
Substantia nigra hypoechogenicity is not related to
Friedreich ataxia

M. Sierra, J. Infante, J. Berciano. University Hospital Marqués de
Valdecilla, IFIMAV and CIBERNED, Santander, Spain

Background: Previous works have reported that both substantia
nigra (SN) hypoechogenicity and cerebellar dentate nucleus (CDN)
hyperechogenicity coexist in Friedreich's ataxia (FRDA). However,
while pathology in CDN is a constant finding in autopsies, no
pathological changes have been reported in the SN of FRDA patients.
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SN hypoechogenicity has also been observed in patients with rest-less
syndrome (RLS), a condition reported occasionally in FRDA patients.
Objective: To investigate the presence of SN hypoechogenicity in a
cohort of FRDA patients and its possible association with RLS.
Methods: Fourteen genetically confirmed FRDA patients (mean age:
53.15 ± 17.29 years; mean disease duration: 27.86 ± 14.94 years)
and fourteen age and sex-matched healthy controls (mean age:
53.71 ± 15.23 years) underwent transcranial sonography examina-
tion (SIEMENS “Acuson X300 PE” 5.0 machine) to evaluate the area
of echogenicity of the SN. Ataxia and RLS were also assessed in all
participants.
Statistical comparisons of the area of the SN between groups were
made using the non-parametric Mann–Whitney U test.
Results: The cut-off value for defining SN hypoechogenicity in our
controls was 0.21 cm2 (sum area of both sides). We did not find
significant differences between the mean sum area of SN echogenicity
in FRDA patients (0.27 cm2 ± 0.41) and in controls (0.28 cm2 ± 0.72)
(p= 0.72). The areas of SN echogenicity in the two FRDA patients with
RLS were 0.21 cm2 and 0.22 cm2, respectively, while the mean area of
SN echogenicity of the FRDA patients without RLS was 0.27 ± 0.04.
Conclusions: Our data do not support the notion that SN hypo-
echogenicity is related to FRDA itself, although it might be associated
with RLS.

doi:10.1016/j.jns.2013.07.488
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Orthostatic and supine blood pressures are associated with white
matter hyperintensities in Parkinson disease

E. Lim, Y. Oh, J. Kim, K. Lee. Neurology, College of Medicine,
The Catholic University of Korea, Seoul, Republic of Korea

Background: Several reports on the elderly population have suggested
that orthostatic hypotension is associated with white matter hyper-
intensities (WMHs); however, little information is available on patients
with Parkinson's disease (PD).
Objective: To verify the association of orthostatic and supine blood
pressures with white matter hyperintensities in Parkinson disease.
Methods: We analyzed the association blood pressure profiles during
orthostatic testing with WMH scores in 117 patients with PD. WMHs
were rated using the semiquantitative visual rating system proposed by
Scheltens et al.
Results: The presence of orthostatic hypotension was associated with
increasing tendency of WMH score and the blood pressure changes
during orthostasis and supine blood pressure was positively correlated
with increasing WMH score.
Conclusion: This finding indicates that hemodynamic changes associ-
atedwith orthostatic hypotensionmay be associatedwithwhitematter
changes in patients with PD.

doi:10.1016/j.jns.2013.07.489
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Cigarette smoking, coffee intake and alcohol consumption
preceding Parkinson's disease: A case–control study

E.D. Dzoljica, S.S. Sipeticb, H.D. Vlajinacb, J.M. Maksimovicb,
J.M. Marinkovicc, I.S. Ratkovb, V.S. Kostica. aNeurology Clinic, Clinical
Centre of Serbia, Faculty of Medicine University of Belgrade, Belgrade,
Serbia; bInstitute of Epidemiology, Faculty of Medicine University of

Belgrade, Belgrade, Serbia; cInstitute of Medical Statistics and Informatics,
Faculty of Medicine University of Belgrade, Belgrade, Serbia

Background: The lack of a clear genetic underpinning has led to the
investigation of the role of environmental factors in the etiology of
Parkinson's disease (PD).
Objective: A case–control study was performed in Belgrade in order
to investigate the association between PD and smoking, coffee and
alcohol consumption.
Methods: 110 new PD cases and 220 hospital controls were inter-
viewed. Cases and controls were matched by sex, age and place of
residence. Conditional univariate and multivariate logistic regression
methods were used.
Results: With PD, current smoking [odds ratio (OR) = 0.44; 95%
confidence interval (CI) = 0.23–0.82], alcohol consumption (OR= 4.78;
95% CI = 2.67–8.55) and coffee consumption (OR= 2.54; 95% CI =
1.36–4.75) were associated independently from each other. In every
smoker the risk for PD significantly decreased with the increasing
number of cigarettes smoked and with increasing duration of smoking.
The risk for PD significantly increased with the increasing quantity of
alcohol consumption. PD risk was significantly higher in subjects whose
average daily consumption of coffee was 1 and 2–3 cups, and it was
lower (but not significantly) in those whose daily coffee consumption
was 4+ cups. The results of multivariate analyses did not substantially
change after adjustment on family history positive of PD.
Conclusion: The findings of this study support the hypotheses of
inverse association of smoking with PD, but an inverse association with
coffeewas not confirmed. PDwas found to be positively associatedwith
increased alcohol consumption.

doi:10.1016/j.jns.2013.07.490
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Spatial memory and cognition in patients with Parkinson's disease:
Evaluating the dopaminergic effect

K. Isekia,b,c, S. Slobounova, S. Kranicka, P. Ghosha, B. McElroya,
D. Benningera, M. Halletta. aHuman Motor Control Section,
Medical Neurology Branch, NINDS, NIH, Bethesda, MD, USA; bBehavioral
Neurology and Cognitive Neuroscience, Tohoku University Graduate School
of Medicine, Sendai, Japan; cNeurology, Sakakibara Hakuho Hospital,
Tsu, Japan

Background: Dementia in patients with Parkinson's disease (PDD)
has attracted recent attention. However, the cognitive aspects affected
are not fully understood.
Objective: We hypothesized that spatial cognition and memory might
be deficient in patients with Parkinson's disease (PD) compared with
healthy volunteers (HVs). Further, we hypothesized that such functions
in PD should not be affected by dopaminergic intervention.
Patients and methods: 14 patients with PD and 14 HVs were
recruited. We used a virtual reality (VR) task including turns in
virtual corridors. The subjects were first requested to memorize the
route, and then to follow it using a joystick afterwards. We prepared
two versions including three (run 1) or four (run 2) turns. The
success rate and the time were assessed. All the PD patients were
tested both in off and on-med conditions. All the subjects completed
the Montreal Cognitive Assessment (MOCA). The performances were
compared between PD patients and HVs, and between off and on-meds
in PD patients.
Results: In both runs, PD patients showed significantly lower success
rate and took longer time compared with HVs. There was no significant
difference either in the success rate or in the time between off and on-
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meds in PD patients. The correlation analysis in run 2 revealed a
significant correlation between the MOCA scores and the time taken.
Conclusions: Our results show that the patients with PD have dys-
function in spatial cognition and memory compared to HVs. Addition-
ally, it appears that such functions are not affected by the dopaminergic
pathway.

doi:10.1016/j.jns.2013.07.491
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Exposure of GSM-900 MHz on rat's brain does not support for
gene expression involved in DNA damage and repair pathways

N. Kumara, P.R.Mishrab, S. Kumarc, V.P. Sharmad. aCSE, Shri Ramswaroop
Memorial University, Barabanki, India; bDGE, Sanjay Gandhi Post Graduate
Institute of Medical Sciences, India; cBiotechnology, Shri Ramswaroop
Memorial University, India; dDTD, CSIR-Indian Institute of Toxicology
Research, Lucknow, India

Objective: We investigated whether an acute exposure to GSM-
900 MHz irradiation from a mobile phone (3 h/day up to 28 days)
could lead to the modulation of a gene expression pattern in the rat
brain.
Methodology: All rats were habitualized prior to the experiment in a
well designed circular cellular phone exposure (CCPE) cage. In the
cage, a mobile phone was placed in the center and rats were allowed
to move around the device within a 10 cm radius. After 28 days,
mRNA from the brains of control, Sham and GSM-900 MHz exposed
rats were isolated and subjected to quantitative real time polymerase
chain reaction (qRT-PCR) array analysis. Gene expression was mea-
sured and expressed in fold change as described by Bandhyopadhay
et.al. (2007). The qRT-PCR was performed by using SYBR green
chemistry on an ABI 7900HT platform. The real time quantification of
amplificationwas done bymeasuring change in fluorescence by SDS 2.3
software and further analyze by RQ manager.
Results: Thus the results obtained from this study have shown that
there is no significant change in expressions of genes involved in
DNA damage and repair pathways such as chromatin assembly
(CHAF1A), DNA damage checkpoints (Chk1), DNA synthesis (POLD1),
post-transcriptional processes (RBM4), translation synthesis (POLI) and
stress signaling (Hsp90) as compared with controls.
Conclusion: The study concludes that acute exposure tomobile phones
(GSM-900 MHz) does not support for gene expression involved in DNA
damage and repair pathways.

doi:10.1016/j.jns.2013.07.492
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Clinical spectrum of cerebral palsy in South Jordan: Analysis
of 122 cases

O. Nafi. Pediatric, Mutah Faculty of Medicine, Amman, Jordan

Background: The clinical spectrum and associated factors of cerebral
palsy (CP) may differ between developing and developed countries.
Aim: To evaluate some predisposing factors, clinical spectrum, and
some associated problems of cerebral palsy in children.
Setting and design: It is a retrospective study wherein data were
extracted from patient file records which contain extensive histor-
ical and clinical data in a center for early diagnosis of childhood
disabilities.

Patients and methods: One hundred and twenty two children with
ages ranging from 7 months to 17 years were reviewed in a 32-
month period between September 2007 and April 2010. A simple
statistical analysis was used for a percentage calculation.
Results and conclusions: A spastic type was predominant (82.7%),
with a quadriplegic subtype being the most common (34.4%). The
other types were choreoathetoid (8.2%), mixed type (6.6%) and
ataxic (2.5%) being the least. Speech delay was the most common
associated problem (71.3%) followed by mental retardation (61.5%),
seizures (35.2%), hearing problems (26.2), and autism (4.9%) being
the least. The clinical spectrum of CP in Jordan may differ from that
reported in Western countries. Prospective studies are needed to
evaluate the clinical spectrum and predisposing factors in Jordan.

doi:10.1016/j.jns.2013.07.493
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Mutation analysis of ATP7B gene in Vietnamese patients with
Wilson disease

H.T.M. Nguyena, N.P.A. Hoab, D.N. Ngoa, P.M. Nguyena, T.L. Nguyena,b.
aHuman Genetics, National Hospital of Pediatrics, Hanoi, Vietnam;
bGastrology Department, National Hospital of Pediatrics, Hanoi, Vietnam

Wilson disease (WD) is an autosomal recessive disorder of copper
metabolism, which is caused by mutation in copper-transporting
P-type ATPase (ATP7B). The principle of this disease is the failure of
hepatic excretion of copper through the bile and leads to the deposit
of copper in the liver and other organs. The ATP7B gene is located on
the long arm of chromosome 13 (13q14.3).
Objective: This study aimed to identify the gene mutation of the
Vietnamese patients with WD and to report a novel mutation which
is prevalent in Vietnam.
Material and method: 12 unrelated Wilson disease patients were
studied. Genomic DNA was extracted from peripheral blood samples.
The most common mutation, p.Arg778Leu, was firstly screened by
PCR–RFLP then all 21 exons and exon–intron boundaries of the
ATP7B gene were analyzed by direct sequencing.
Result: We identified 5 different mutations, accounting for 79.17%,
among them was a novel mutation (p.Thr850Ileu). Mutation p.Ser105*
was the most prevalent (45.83%). Other mutations are listed as the
following: p.Arg778Leu (8.33%), p.Pro992Leu (4.17%), p.Asp1270Ser
(4.17%), and p.Leu1371Pro (8.33%). 3 patients were homozygous for a
single mutation, and 5 patients were compound heterozygous.
Conclusion: The most prevalent mutation in Vietnam is p.Ser105*.
p.Arg778Leu might be not common in Vietnam, and p.Ser105* in
exon 2 should be screened firstly on those Vietnamese patients who
have a higher risk of WD before sequence analyzing the entire gene.

doi:10.1016/j.jns.2013.07.494
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Molecular cross-talk between Lrrk2 and NF-κB in
neuroinflammation in an animal model of Parkinson's
disease (PD)

A. Bhattacharyya. University of Calcutta, Kolkata, India

Background: Alteration or mutation of LRRK2, highly expressed in
microglia and neurons has been implicated to PD. It was found that
LRRK2 deficiency attenuated LPS-induced mRNA and/or protein
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expression of cytokines and NF-κB was decreased in LRRK2-knock
down cells. LRRK2-induced NF-κB activation was dependent on the IKK
complex, because it was inhibited by a dominant negative form of IKK.
The main PD-associated mutant LRRK2-G2019S did not activate NF-κB
differently from wild-type protein. It is not clear whether PD-LRRK2
mutations operate through a gain or loss of function that might act in
a dominant negative fashion, recruiting and neutralizing wild-type
proteins.
Methods: In our preliminary study we have also found differential
expression patterns of p65, TNF-α, p52 and LRRK2 at different time
intervals. However the definite correlations between them have not
been defined. Therefore, how LRRK2 links with which pathway of
NF-κB that possibly promotes neuroinflammation is far from clear.
Results: In our preliminary study we have also found differential
expression patterns of p65, TNF-α, p52 and LRRK2 at different time
intervals. However, the definite correlations in between them have
not been defined.
Conclusion: Our study demonstrates the future therapeutical point of
inhibition/attenuation and/or induction of particular signaling mole-
cules in NF-κB and LRRK2.

doi:10.1016/j.jns.2013.07.495
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Chorea-acanthocytosis

E. Sokolova, S. Schneiderb, P. Baina. aNeuroscience, Imperial College
London, Charing Cross Hospital, London, UK; bNeurology, University of
Kiel, Kiel, Germany

Background: Chorea-acanthocytosis is an autosomal recessive
neurodegeneration caused by mutations in the VPS13A gene,
encoding chorein, located on chromosome 9q21. It manifests with
acanthocytes in the peripheral blood and a progressive movement
disorder, typically including chorea, although dystonia, facial tics and
Parkinsonism may occur. Other features include seizures, neuropa-
thy, myopathy, autonomic dysfunction, psychiatric symptoms and
dementia.
The case: A 34 year old woman, with consanguineous parents,
presented with a 3-year history of facial grimacing, dysphagia, stutter,
memory difficulties, depressive symptoms, anorexia, intermittent chest
pain and shortness of breath. From the ages of 2 to 4 years she had 'fits',
when she would momentarily develop a staring expression.
Examination revealed facial tics, excessive blinking, mild dysarthria, a
stammer and intermittent clucking noises and occasional tongue
protrusions but no other signs. Formal neuropsychological assessment
was unremarkable. Initial creatine kinase (CK) was mildly elevated,
blood filmswere normal and aMR brain scan showedmild non-specific
white matter changes.
Four years later she had chorea in her limbs, impaired manual function
and an unsteady gait. Dysarthria and dysphagia were apparent and
tongue protrusions could extrude food. She excoriated her forehead and
wore a 'bite-guard' to prevent injury to her tongue. Peripheral blood
smears identified acanthocytes, a MRI showed caudate atrophy and
protein function tests showed reduced chorein levels, indicating
chorea-acanthocytosis.
Conclusion: Useful clues suggesting chorea-acanthocytosis are an
elevated CK and oral–lingual dystonia, often causing tongue protrusions
and lacerations. The diagnosis is confirmed by finding acanthocytes in
blood, caudate atrophy and a decreased chorein level.

doi:10.1016/j.jns.2013.07.496
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Tremor dominant parkinsonism — Lesion or deep
brain stimulation?

E. Sokolova, T. Azizb, D. Nandia, P. Baina. aDepartment of Neurosciences,
Imperial College London, Charing Cross Hospital, UK; bNuffield Department
of Surgery, University of Oxford, London, UK

Background: The optimal stereotactic target for the control of
medication resistant tremor dominant Parkinson's disease (TDPD)
is debatable, as is the issue of lesion versus DBS in cases with pre-
dominantly unilateral signs.
The case: A 56 year old lady presented with medication resistant
tremor of the right hand secondary to TDPD. There was right sided
cogwheel-rigidity, bradykinesia and ‘off-phase’ dystonic clawing of
her toes but no left sided signs. At sixty, a left Vim–ZI–STN lesion was
performed which abolished her right sided signs.
Aged 76, her neuropsychological profile was satisfactory. The benefit
to her right side was sustained except for occasional mild dyskinesia
and dystonia of her right hand and minimal leg tremor. However,
severe left sided rest and postural tremor developed and interfered
with her activities of daily living when medication (Sinemet —

110 × 9 tablets/day and Sinemet 250 CR at might) wore off. This was
accompanied by mild left sided bradykinesia and rigidity. Conse-
quently, a right VIM–ZI DBS surgery was performed, which initially
produced complete left sided tremor suppression but subsequently
there was some escape despite reprogramming.
Conclusion: This case illustrates the long term stability and effec-
tiveness of a correctly placed Vim–ZI–STN lesion for controlling TDPD.
This benefit was sustained two decades later, without any of the
maintenance requirements or cost associated with DBS. Furthermore,
over the course of 20 years the only signs apparent in her right sided
limbswereminimal dystonia and dyskinesia. The patient was delighted
with these results and greatly preferred the lesion to DBS.

doi:10.1016/j.jns.2013.07.497
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Neuroprotective effect of sesamol and quercetin against QA
induced neurotoxicity: An experimental paradigm of
Huntington's disease

A. Kuhad, S. Singla, V. Arora, K. Chopra. University Institute
of Pharmaceutical Sciences, Panjab University, Chandigarh, India

Quinolinic acid (QA) is an excitatory amino acid (a NMDA-selective
glutamate agonist and an endogenous metabolite of tryptophan),
whose properties (a preferential degeneration of GABA-ergic neurons
and a relative sparing of NADPH diaphorase- and cholinergic interneu-
rons) and simple application account for its wide use in creating
a practicable (though not ideal) animal model of HD. The present study
was designed to evaluate the neuroprotective effect of sesamol and
quercetin against QA-induced neurotoxicity: an experimental paradigm
of Huntington's disease by investigating various behavioral and bio-
chemical alterations in rats. Rats were intrastriatally administered
quinolinic acid and were treated with sesamol (4, 8 and 16 mg/kg, i.p.)
and quercetin (25, 50 and 100 mg/kg, i.p.) for 14 days before and
14 days after quinolinic acid administration. Intrastriatal injection of
QA leads to increased escape latency, impaired locomotor activity,
increased immobility period, raised lipid peroxidation and nitrite con-
centration and depletion of endogenous antioxidants. Besides, intra-
striatal QA significantly increased TNF-α levels suggesting QAmediated
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oxidative and neuroinflammatory damage. Intrastriatal administration
of QA resulted in significant decrease in the levels of dopamine,
serotonin and norepinephrine in the rat forebrain. Chronic treatment
with sesamol (4, 8 and 16 mg/kg, i.p.) and quercetin (25, 50 and
100 mg/kg, i.p.) attenuated these behavioral, biochemical and neuro-
chemical alterations in the rat brain and these effects were attributed to
their strong antioxidant and anti-inflammatory potential. The present
study suggests that sesamol and quercetin could be used as effective
agents in the management of Huntington's disease and should be
explored further.

doi:10.1016/j.jns.2013.07.498
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Systemic blood pressure profile correlates with cardiac 123I-MIBG
uptake in patients with Parkinson's disease

Y. Manabea, K. Matsuzonoa, Y. Takahashia, H. Naraia, Y. Imaib, K. Abec.
aNeurology, National Hospital Organization Okayama Medical Center,
Okayama, Japan; bTohoku University Graduate School of Pharmaceutical
Science and Medicine, Sendai, Japan; cGraduate School of Medicine and
Dentistry and Pharmaceutical Sciences, Okayama University,
Okayama, Japan

Purpose: To examine the correlation between the systemic blood
pressure profile and cardiac 123I-metaiodobenzylguanidine (MIBG)
uptake in patients with Parkinson's disease (PD).
Methods: We monitored circadian blood pressure patterns of 37 PD
patients of 49 to 85 years of age (mean, 71.8 ± 8.4 years) using a
portable blood pressure monitoring device. There were 37 age- and
sex-matched control subjects. Cardiac MIBG scintigraphy was per-
formed on the 37 PD patients. Based on the nocturnal fall in mean
arterial blood pressure (MABP), we classified patients into extreme
dippers (nocturnal reduction ofMABP N20%), dippers (N10% but b20%),
nondippers (b10% but N0%), and inverted dippers (b0%). Average 24-h
MABP values revealed reduced BP variability in PD patients.
Results: The percentage nocturnal fall in MABP was significantly
different between PD patients and control subjects (p b 0.05). Sig-
nificant correlations were found between %MABP reduction and
the heart-to-mediastinum (H/M) ratio on early and delayed images
(p b 0.01). The UPDR motor score, and early and delay H/M ratios
were also significantly different between patients who were and
were not dippers (p b 0.05).
Conclusion: The present results reported for the first time a sig-
nificant correlation between the systemic blood pressure profile
and cardiac 123I-MIBG uptake in patients with PD. The degeneration
between the brainstem and the postganglionic neurons of myocar-
dial sympathetic nerves may progress in parallel in patients with PD.

doi:10.1016/j.jns.2013.07.499
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Synergetic effect of intrathecal baclofen and deep brain
stimulation in treating dystonia

Y. Awaada, T. Rizka,b. aPediatric Neurology, National Neuroscience
Institute, KFMC, Saudi Arabia; bPediatric Neurology, Al-Takhassusi Hospital,
Riyadh, Saudi Arabia

Dystonia is a syndrome of sustained muscular contractions of
opposing muscles with various etiologies. The currently available

symptomatic treatment strategies are quite effective for some of
the various types of dystonia. They help in decreasing involuntary
movements, correcting abnormal posture, preventing contractures,
reducing pain, and improving function and quality of life. Intrathecal
baclofen and deep brain stimulation were proven to be fairly effec-
tive in controlling dystonia when used separately. We are reporting a
synergetic effect of intrathecal baclofen and deep brain stimulation
when used simultaneously in two cases of primary generalized
dystonia with excellent control of dystonia.

doi:10.1016/j.jns.2013.07.500
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Botulinum-A toxin in pediatric stiff hips

Y. Awaada, T. Rizka,b. aPediatric Neurology, National Neuroscience
Institute, KFMC, Saudi Arabia; bPediatric Neurology, Al-Takhassusi Hospital,
Riyadh, Saudi Arabia

Purpose: We aim to determine the functional and orthopedic con-
tributions of botulinum toxin-A in the treatment of pediatric stiff
hips.
Methods: Three patients with complicated developmental dysplasia
of the hip after surgery and a case of idiopathic chondrolysis were
given botulinum toxin injections in selected muscles as an adjunctive
therapy to the standard orthopedic management.
Results: All patients experienced significant reduction in pain with
significant improvement in posture, range of movement and mobility.
Conclusion: Botulinum toxin-A injection when given to selected
muscles appears effective in relieving pain and improving range of
mobility in patients with complicated developmental dysplasia of the
hip and idiopathic chondrolysis.

doi:10.1016/j.jns.2013.07.501
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The new hypothalamic proline-rich polypeptide-1 protects motor
dysfunction and memory deficits after ischemic stroke in rats

E. Yeritsyana, A.A. Galoyanb, M.G. Balasanyana, H.V. Topchyanc.
aPharmacology, Yerevan State Medical University after M. Heratsi,
Armenia; bH. Buniatian Institute of Biochemistry of the National
Academy of Sciences of the Republic of Armenia, Armenia; cYerevan
State Medical University after M. Heratsi, Yerevan, Armenia

Background: The proline-rich peptide (PRP-1), which was isolated
from the neurosecretory granules of the bovine neurohypophysis
(produced by n. supraopticus and n. paraventricularis). It was
observed that the PRP-1 produced several beneficial biological effects
which included immunoregulatory, hematopoietic, antimicrobial and
anti-neurodegenerative properties. The aim of the present study was
to investigate the effect of PRP-1 on focal cerebral ischemia induced
memory deficits and motor dysfunctions in rats.
Materials and methods: Ischemic stroke was induced in rats via the
middle cerebral artery occlusion (MCAO). Assessment of memory
was done using the passive avoidance test. The rota-rod test was
employed to assess motor coordination. Then after MCAO, the rats
were divided into 2 groups: control and PRP-1 treated. Assessment of
memory and motor coordination was carried out before MCAO and
also after the 3rd, 6th and 12th post-insult days.
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Results: Following the MCAO, the memory and motor coordination
of the rats in the control group were markedly impaired, in com-
parison with values achieved before MCAO and after the 3rd and
6th post-insult days; but on the 12th post-insult day there was a
noticeable loss of memory and motor coordination. In the case of
PRP-1 treatment, after 3rd, 6th and 12th post-insult days there was a
noticeable enhancement of basal (before MCAO) values up to normal
value.
Conclusion: Thus systematic administration of PRP-1 has been proven
to significantly decrease ischemia-induced memory deficits and motor
dysfunction. Hence it may be concluded that PRP-1 could be useful
clinically in the prevention of stroke.

doi:10.1016/j.jns.2013.07.502
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Quantitative assessment of hypokinesia using sensor gloves in
Parkinson's disease

T. Diaza, L. Gomeza, M. Alvarezb, A. de la Fec, E. Martinez-Montesd.
aClinical Neurophysiology Service, International Center for Neurological
Restoration (CIREN), Havana, Cuba; bMovement Disorders Service, Cuba;
cNeurology Department, International Center for Neurological Restoration
(CIREN), Havana, Cuba; dNeuroinformatics Department, CubanNeuroscience
Center, Havana, Cuba

Introduction: Instruments that contribute to quantitative (objective)
mensuration of cardinal signs in Parkinson's disease (PD) like the
bradykinesia, would assist more effective therapeutic intervention.
Objectives: To evaluate the utility of sensor gloves on quantitative
evaluation of bradykinesia on Parkinson's disease.
Methods: The authors carried out a study of type cases and controls,
organized in two groups: 13 patients with clinical diagnosis of
idiopathic PD in “on” state and 24 controls, to which were carried out
a registration of the “finger tapping” movement using sensor gloves
(5DT-14 Ultra). The analysis of the amplitude was calculated through
the power spectra derived from a Fourier transform (FFT). Also we
examine the relationship between glove data obtained, the clinical
scale employed (UPDRS) and the early and late components of the
premotor potential.
Results: The authors observed that patients presented a smaller speed
in the execution of movements, demonstrated to reach their maximum
amplitude at smaller movement frequency (1.5 Hz) than controls (3.5–
4 Hz), as well as, a significant decrease of the amplitude of movement

toward the frequencies of movement N3 Hz. The most favorable values
in the clinical scale employed were associated to broader movements
toward the high frequencies (N3.5 Hz). Our study demonstrated a
relationship between amplitude of movement and the area of the
earlier and later components of the premotor potential. A bigger area
associated to a broader movement.
Conclusion: The authors conclude that sensor gloves are useful as a
quantitative complement of the clinical evaluation in the patients
with PD.

doi:10.1016/j.jns.2013.07.503
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Spheroid bodies: From Seitelberger's disease to neuroaxonal
dystrophy and MSA-C

S.G. Echebarria Mendieta. Neurology Service, Getxo, Spain

Background: Since the descriptions of spheroid bodies in grey matter
(GM) conditions: Seitelberger's disease and brain iron accumulation
(NBIA), new perspectives have emerged considering spheroid bodies'
association to autonomic nerve endings and enolase, neurofilaments
and chromogranin findings, similar to MSA type C and Niemann–Pick
type II specimen.
Objective: To compare the recent definition of Wszolek Z.K. et al.
(2009), considering adult onset leukoencephalopathy with axonal
spheroid and pigmented glia (ALSP) with current and non-habitual
forms of neuroaxonal dystrophy.
Methods: Comparatives of Seitelberger's disease specimen with
Ceuterick C. and Martin J.J. (1984) descriptions of axonal cytoplasmatic
bodies.
Sampling of glial cytoplasmatic inclusions (GCIs) in MSA (Wenning)
and neuroaxonal dystrophy similarities.
Results: Comparatives may be obtained between molecular layer
axonal spheroids in MSA-C, and peripheral nerve ending findings
(Yamanaka, 2005).
Conclusions: Suggested correlations would be profiled considering
leukoencephalopathy with spheroids (HDLS) and pigmentary leuko-
dystrophy (POLD) similarities with peripheral specimen in atypical
metachromatic leukodystrophy (Coulter Mackie M.B., 2002).

doi:10.1016/j.jns.2013.07.504
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Prevalence of significant carotid artery stenosis in Iranian
patients with peripheral arterial disease

S. Shaafi, A. Shakeri, K. Ghabilli. Tabriz University of Medical Science,
Tabriz, Iran

Objectives: The aim of the present study was to determine the
prevalence of significant internal carotid artery (ICA) stenosis in a
group of Iranian patients with peripheral arterial disease.
Methods: We prospectively screened 120 patients with a known
diagnosis of peripheral vascular disease for carotid artery stenosis.
Based on the angiographic assessment of abdominal aorta and
arteries of the lower extremities, patients with stenosis greater than
70% in the lower extremity arteries were included. A group of healthy
individuals aged 50 years was recruited as a control. Risk factors for
atherosclerosis, and cerebrovascular disease were recorded. Common
carotid arteries (CCAs) and the origins of the internal and external
arteries were scanned with B-mode ultrasonogaphy. Significant ICA
stenosis, .70% ICA stenosis but less than near occlusion of the ICA,
was diagnosed when the ICA/CCA peak systolic velocity ratio was
3.5.
Results: Ninety-five patients, with a mean age of 58.52 ± 11.04 years,
were studied. Twenty-five patients had a history of smoking, six patients
had a history of coronary artery disease, six patients had hypertension,
and ten patients had diabetes mellitus. Significant ICA stenosis was
present in four patients (4.2%)with peripheral arterial disease and in one
healthy individual (1%) of the control group (P . 0.05). In terms of the risk
factors for atherosclerosis, no statistically significant relationship was
found between individual atherosclerotic risk factors and significant ICA
stenosis (P . 0.05).
Conclusion: The prevalence of significant ICA stenosis in Iranian
patients with peripheral arterial disease is low. In addition, there is no
relationship between individual atherosclerotic risk factors and signif-
icant ICA stenosis.

doi:10.1016/j.jns.2013.07.644
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Granulocyte colony-stimulating factor (G-CSF) for acute and
subacute ischemic stroke: A meta-analysis

E.A. Goa, M.C. Perezb. aMakati Medical Center, Makati, Philippines;
bDepartment of Neuroscience-Section of Neurology,MakatiMedical Center,
Makati City, Philippines

Introduction: G-CSF is known to mobilize hematopoietic stem cells
from the bone marrow into the peripheral blood.(4) Meta-analysis
from the animal studies suggested that G-CSF both reduces infarct
size and enhances functional recovery.(5)

Objective: To assess the evidence from randomized controlled trials
the effects of granulocyte colony-stimulating factor (G-CSF) com-
pared with placebo in the treatment of patients with ischemic
stroke.
Design: Meta-analysis of 5 randomized trials for acute ischemic
stroke and subacute ischemic stroke was identified through Medline/
Pubmed and Cochrane Library. Summary of the outcome variables
was computed using difference of two means of the mean score and
their corresponding standard error under fixed effects models. The
chi-square test was done to test heterogeneity. Statistical analysis
was done using Revman version 5.
Results: The sample size of the studies ranged from 10 to 60
patients. The treatment duration was from 72 h to 5 days. The main
outcome measures were changes in the NIHSS, Barthel Index (BI)
and Modified Rankin Scale (MRS) from baseline. The mean difference
in leukocyte count at the end of treatment showed that the overall
effect was statistically significant (z = 21.98; p b 0.0001) in favor of
the control using the fixed effects model. The frequency of adverse
events observed in the G-CSF and placebo treated patients in all the
studies included did not show any statistically significant difference.
Conclusion: The results of the present meta-analysis do not lend
statistically significant support to the use of granulocyte colony-
stimulating factor (G-CSF) in patients with acute and subacute
ischemic stroke.

doi:10.1016/j.jns.2013.07.645
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Effect of erythropoietin therapy on vasospasm, cerebral infarction
and Glasgow outcome scale in patients with aneurysmal
subarachnoid hemorrhage: A meta-analysis

E.A. Go, M.C. Perez. Department of Neuroscience-Section of Neurology,
Makati Medical Center, Makati City, Philippines

Introduction: Experimental models of aneurysmal subarachnoid hem-
orrhage (SAH) have demonstrated that acute systemic erythropoietin
(EPO) therapy reverses impaired autoregulation, reduces vasospasmand
ischemic deficits, and improves neurological outcome.(3)

Objective: To assess the evidence from randomized controlled trials
the effects of erythropoietin therapy (EPO) compared with placebo
on transcranial doppler (TCD) vasospasm, cerebral infarction and
Glasgow outcome scale (GOS) in patients with aneurysmal SAH.
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Design: Meta-analysis of 2 randomized trials was identified through
Medline/Pubmed and Cochrane Library. Data was analyzed using
Review Manager (RevMan) 5.1 software. Data on TCD vasospasm,
cerebral infarction and GOS score at six months were abstracted
from the two studies. Chi-square test of heterogeneity of effect
measure was used to determine whether a fixed or random effects
model should be used. The Z-test for overall effect was used to test
the significance.
Results: The sample size of the studies ranged from 73 to 80 patients.
All studies were randomized and placebo controlled. A fixed effects
model was used for GOS score at 6 months and TCD vasospasmbecause
tests of heterogeneity were not significant with p = 0.48 and p = 0.54,
respectively. On the other hand, a random effects model was used for
cerebral infarction with p= 0.03 for the test of heterogeneity. No
statistically significant effect was observed on TCD vasospasm
(RR= 0.78, p = 0.23), cerebral infarction (RR = 0.41, p = 0.22) and
favorable GOS score at 6 months (RR = 1.04, p = 0.72).
Conclusion: The results of the present meta-analysis do not lend
statistically significant support to the use of erythropoietin therapy
in patients with aneurysmal SAH.

doi:10.1016/j.jns.2013.07.646
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Walking recovery in the first-year after stroke: Results from the
LEAPS RCT

K.J. Sullivana, S.Y. Cenb. aBiokinesiology, University of Southern California,
Pasadena, USA; bNeurology/Radiology, University of Southern California,
Los Angeles, CA, USA

Background: After acute first-time stroke, almost 50% of people
discharged from the acute care hospital to home are at high fall risks
and cannot participate in home or community-life due to walking
limitations.
Objective: Primary subgroup analysis of the LEAPS RCT reporting the
frequency, intensity, and duration of neurorehabilitation to reduce
walking disability in the first year post-stroke.
Patients/methods: RCT of 359 adults (age 62.0 ± 12.7 years; 54.9%
male) that completed 30–36 physical therapy sessions with 2-, 6-,
and 12-month outcome assessments. At 2-mos post-stroke, partic-
ipants were stratified by walking severity (severe, b0.40 ms;
moderate, 0.40–0.79 m/s) and randomization to one of 2 parallel
interventions (progressive exercise, EX; task-specific locomotor
training, LT), provided early at 2-months (EX, n = 113; LT-early;
n = 121) or later at 6-months (LT-late; n = 125). Disability threshold
was gait speed change≥ 0.16 ms (1-level disability change onModified
Rankin Score).
Results: Disability threshold was exceeded and retained at 1-yr with
24 sessions of LT provided at 2 mos for moderate disability group;
the severe group needed 36 sessions of LT or EX (Type, 3-way
interaction, p = 0.05). When LT was delayed to 6-mos, both the
severe and moderately impaired groups were more disabled than the
early groups (timing, 3-way interaction, p = 0.03).
Conclusions: For community-dwelling adults who ambulate at
speeds b 0.80 m/s at 2-mos post-stroke, a minimum of 24–36
sessions of an intensive, specialized walking program by physical
therapists resulted in higher levels of ability, sooner in the recovery
year than conventional neurorehabilitation approaches.

doi:10.1016/j.jns.2013.07.647
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Relationship between neural apoptosis and cell death inducing
Dff45-like effecter-B gene expression after cerebral
ischemic reperfusion injury in rats

W. Lv. Department of Cardiology, People's Hospital of Zhencheng City,
Zhucheng, China

Objective: To explore the relationship of cell death inducing DFF45-like
effecter-B (CIDE-B) gene activation and neural apoptosis after cerebral
ischemic reperfusion injury.
Methods: Total of 144 Wistar rats were randomly divided into sham
operation group (n = 36) and cerebral ischemic reperfusion group
(n = 108) consisting of ischemic 30 min, 90 min and 120 min groups
with 36 rats respectively. Cerebral ischemia reperfusion models were
established with the four artery blocking method according to
cerebral ischemia Pusinelli reference. TUNEL method was used to
observe the apoptosis of neurons, while immunohistochemical
detection was for CIDE-B positive neurons in hippocampus. The
expressions of CIDE-B mRNA and protein were detected by RT-PCR
technique and Western blot method respectively.
Results: Compared with sham operation group, the number of
apoptotic neurons increased significantly after ischemia 30 min,
90 min and 120 min reperfusion 6 h, 1 d, 3 d, 7 d and 14 d (t = 2.47–
3.94, P b 0.01–0.05) and CIDE-B positive neurons increased significantly
(t = 2.28–3.94, P b 0.01–0.05); CIDE-B mRNA positive neurons in the
subgroups of ischemia 30 min, 90 min and 120 min reperfusion 7 d and
14 dwhichwas significantlymore than that of ischemia 30 min, 90 min
and 120 min reperfusion 6 h, 1 d, 3 d and 28 d (P b 0.05).
Conclusion: The neural apoptosis was time-dependent on the expres-
sions of CIDE-B mRNA and protein after cerebral ischemic reperfusion
injury in rats.

doi:10.1016/j.jns.2013.07.648
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Effect of Xing-naojing and Shengmai injection on PAR1 and AQP4
expressions in rats after intracerebral hemorrhage

Y. Guo. Institute of Cerebrovascular Diseases, Qingdao University Medical
College, Qingdao, China

Objective: To study the effect of Xingnaojing and Shengmai injection
on PAR1 and AQP4 expressions in rats brain tissue after intracerebral
hemorrhage (ICH).
Methods: The ICH model was induced by injection of auto-blood.
Forty male Sprague–Dawley (SD) rats were randomly divided into
ICH group (n = 10), saline group (NS, n = 10), Xing-naojing and
Shengmai injection group (XNJSM, n = 10), hirudin group (HIR,
n = 10). After 72 h, the rats were decapitated for hematoxylin and
eosin staining which was performed to examine perihematomal
neurocyte morphological changes and the expression of PAR1 and
AQP4 in perihematomal tissue by immunohistochemistry and
Western blot techniques respectively.
Results: The expression of PAR1 and AQP4 in perihematomal tissue
were increased after ICH, however, compared with ICH group,
perihematomal tissue morphological changes were improved obvi-
ously, and the expressions of PAR1 and AQP4 were also decreased
significantly between XNJSM group and HIR group (P b 0.05).
Conclusions: The increased expressions of PAR1 and AQP4 may
induce some brain injury together following ICH, and Xing-naojing
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and Shengmai injection can alleviate neural injuries after ICH by
inhibiting the expressions of PAR1 and AQP4.

doi:10.1016/j.jns.2013.07.649
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Parinaud's syndrome due to a unilateral vascular ischemic lesion

J. Moreira Martinsa, J. Serinob. aNeurology, Hospital Pedro Hispano,
ULSM, Oporto, Portugal; bOphthalmology, Hospital Pedro Hispano, ULSM,
Oporto, Portugal

Background: Parinaud's syndrome includes as core feature paralysis of
conjugate vertical eye movements (especially upgaze) with conver-
gence–retraction nystagmus on attempted upgaze. Since the lesions
accounting for the paralysis of voluntary vertical eye movements are
located adjacent to the pupillomotor pathways, there can be varying
degrees of paralysis of convergence, pupillary constriction, and
accommodation. Parinaud's syndrome may be caused by extrinsic or
intrinsic lesions, with pineal tumors and hydrocephalus being common
etiologies.
Clinical case: A 59-year-old man complained of binocular diplopia of
sudden onset noted after an exploratory laparotomy complicated by
cardiorespiratory arrest during anesthetic induction. On inspection he
had Collier's sign. He had complete paralysis of upward vertical gaze
associated with convergence–retraction nystagmus on attempted
upgaze. Downward vertical gaze and horizontal gaze were intact. We
noted skew deviation with hipertropia in the left eye, confirmed by
Hess screen with negative Bielschowsky. His pupils were round and
unequal (right 2 mm, left 3 mm), both reacting to light. Brain MRI
revealed a small lesion in the left paramedian midbrain which was
hyperintense in T2 and FLAIR, compatible with vascular ischemic
sequelae.
Conclusion: Our patient exhibited Parinaud's syndrome from a
unilateral vascular ischemic paramedian midbrain lesion that may
result from involvement of the interstitial nucleus of Cajal and/or
fibers to and from posterior commissure. We demonstrate similarly
to other cases described in the literature, that a single millimetric
unilateral lesion, near the midline, may interrupt the pathways
involved in the vertical gaze just before and after they decussate,
inducing a functionally bilateral lesion.

doi:10.1016/j.jns.2013.07.650
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Activation of renin–angiotensin system (RAS) in acute stroke

O. Dubenkoa, S. Kostukovskiyb, I. Podushkaa. aNeurology and Neuro-
surgery, Kharkiv Medical Academy of Postgraduate Education, Ukraine;
bNeurology, City Clinical Hospital No. 7, Kharkiv, Ukraine

Background: The RAS plays an important role in the development of
arterial hypertension and angiotensin converting enzyme (ACE) is a
key enzyme which converts angiotensin I to angiotensin II — the
main active product of RAS. But the role of RAS activation in ischemic
stroke (IS) is not clear.
Objective: To clarify the association of RAS activation and clinical
course of acute IS.
Patients and methods: The examination included 191 hypertensive
patients with acute IS. All patients were genotyped for the ACE

insertion/deletion (I/D) polymorphism by polymerase chain reaction.
ACE activity and angiotensin II level in serum were determined by
enzymatic assay.
Results: In IS patients most frequent variant of genotype was DD —

in 44.5%, less frequent is II — in 15.2% and heterozygote ID — in
40.3%. There were strong differences between DD and II variants
which are associated with clinical course of stroke and RAS activity.
Genotype DD was most unfavorable and associated with more
severity of stroke to NIHSS — 16.6 ± 0.9, with II — 8.8 ± 0.6 and
higher blood pressure at admission. This accompanied the increase of
ACE activity to 59.7 ± 5.8 U/L with DD genotype and 47.36 ± 8.61 U/L
(р=0,034)with II, and elevation of serum angiotensin II level to 50.8 ±
3.3 pg/mL comparable to 36.6 ± 6.9 pg/mL in II genotype (p b 0.01).
Monozygotic genotype II was more favorable and associated with best
restored of neurological function and lower of blood pressure.
Conclusion:The ACEpolymorphism is clinically relevant and influences
the course of IS. Patients who had D-allele observed higher RAS activity
and severity of stroke.

doi:10.1016/j.jns.2013.07.651
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Ultrasonographic characteristics of ocular ischemic syndrome

D.C. Jianua,b, S.N. Jianuc, L. Petricad, B.O. Popescue, D.F. Muresanuf.
aFirst Dept of Neurology, University of Medicine and Pharmacy “Victor
Babes”, Cluj-Napoca, Romania; bFirst Dept of Neurology, County Emergency
Hospital, Cluj-Napoca, Romania; cOphthalmology, Military Emergency
Hospital, Cluj-Napoca, Romania; dInternal Medicine-Nephrology, University
of Medicine and Pharmacy “Victor Babes”, Timisoara, Cluj-Napoca,
Romania; eNeurology, University of Medicine and Pharmacy “Carol Davila”,
Bucharest, Cluj-Napoca, Romania; fNeurology, University of Medicine and
Pharmacy “Iuliu Hatieganu”, Cluj-Napoca, Romania

Introduction: The internal carotid artery (ICA) is the main route by
which the blood is supplied from the heart to the brain and eye. The
ocular and orbital circulation is assured by the ophthalmic artery,
which is the main collateral branch of the ICA. Occlusion or severe
stenosis of the ICA (which is more than 70% of the arterial lumen`s
diameter) may lead to transient or permanent symptoms of retinal
ischemia and to an increased risk of ischemic stroke.
Purpose: To define orbital circulation abnormalities identified by
color Doppler imaging (CDI) of retrobulbar vessels in patients with
ICA occlusive/severe stenosis disease.
Methods: We used a Loqic 500 sonographer with 9 MHz linear probe
for Doppler investigation of retrobulbar vessels, and an ultrasound
equipment (MyLab 50 Esaote) with a 7.5–10 MHz linear array
transducer for extracranial Duplex sonography.
Results: We presented 10 patients with severe ICA stenosis/
occlusion that developed or not an ocular ischemic syndrome. We
discussed the hemodynamic status (orbital and cerebral) in order to
elucidate the contribution to the ischemic symptoms. Cerebral and
retinal perfusion is dependent not only on the degree of stenosis, and
embolic risk, but also on the presence of unilateral or bilateral lesions
and on the patency of collateral pathways.
Conclusion: The presentation of ocular ischemic symptoms may be
the initial sign of carotid artery stenosis/occlusion and can also be
used to predict the severity of ICA's disease.

doi:10.1016/j.jns.2013.07.652
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An evaluation of 42 cases of cerebral vein and dural
sinus thrombosis

D.C. Jianua,b, S.N. Jianuc, L. Petricad, B.O. Popescue, D.F. Muresanuf.
aNeurology, University of Medicine and Pharmacy “Victor Babes”,
Cluj-Napoca, Romania; bNeurology, County Emergency Hospital,
Cluj-Napoca, Romania; cOphthalmology, Military Emergency Hospital,
Cluj-Napoca, Romania; dInternal Medicine-Nephrology, University
of Medicine and Pharmacy “Victor Babes”, Timisoara, Cluj-Napoca,
Romania; eNeurology, University ofMedicine and Pharmacy “Carol Davila”,
Bucharest, Cluj-Napoca, Romania; fNeurology, University of Medicine and
Pharmacy “Iuliu Hatieganu”, Cluj-Napoca, Romania

Background and objectives: Cerebral vein and dural sinus throm-
bosis (CVT) present a variety of non-specific clinical signs. The aim of
our study was to identify CVT causes and risk factors, to describe the
demographic, clinical, laboratory and neuroimaging data, and to
evaluate the treatment and outcome.
Patients andmethods:We included 42 consecutive pts with CVT, which
were examined at admission and after three months, using the mRS
scores.
Results:Mean age was 36.2 years (SD 7.9), sex ratio: male/female was
1/2. 85.7% of women were fertile. The most frequent neurological
syndrome was intracranial hypertension. CT showed direct signs of
dural sinuses thrombosis: (dense triangle sign in 5 pts, etc.). In 14 pts,
we observed a venous cerebral infarct. MRI identified thrombosis of SSS
in 31 pts, transverse sinus in 12 cases, cavernous sinus in 3 pts, cerebral
edema in 21 pts. 9 out of 42MRI had a normal CT. DSA revealed isolated
cortical veins occlusion, without sinus occlusion in 3 cases. Risk factors
were identified in 32 pts (76.2%); congenital thrombophilia being the
most common (11 pts). All pts received anticoagulant therapy. After
90 days from admission, complete resolution of symptoms was seen in
22 cases, minimal neurological deficits in 14 pts, and the death rate was
14.3% (6 pts).
Conclusions: CVT appears to be under diagnosed in our region, due to
low percentage of admissions for benign intracranial hypertension. CVT
was common in women of fertile age. The outcome was favorable with
adequate therapy.

doi:10.1016/j.jns.2013.07.653
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Diagnosis of carotid body paragangliomas by various
imaging techniques

D.C. Jianua,b, S.N. Jianuc, B.O. Popescud, D.F. Muresanue. aNeurology,
University of Medicine and Pharmacy “Victor Babes”, Cluj-Napoca,
Romania; bNeurology, County Emergency Hospital, Cluj-Napoca, Romania;
cOphthalmology, Military Emergency Hospital, Timisoara, Cluj-Napoca,
Romania; dNeurology, University of Medicine and Pharmacy “Carol
Davila”, Bucharest, Cluj-Napoca, Romania; eNeurology, University of
Medicine and Pharmacy “Iuliu Hatieganu”, Cluj-Napoca, Romania

Introduction: Carotid body paragangliomas are rare hypervascular
lesions arising from neural crest paraganglia cells, with a tendency of
slow, but progressive growth, giving rise to external compression, or/
and involvement of the carotid arteries, craniofacial nerves and other
neighbouring structures.
Patients and methods: We analysed demographics, mode of
presentation, imaging features, Shamblin classification, treatment
modalities, and neurological complications (stroke, cranial nerve

injuries), of four patients (pts) with carotid body paragangliomas, in
order to find specific signs and to elaborate a strategy for diagnosis
and treatment.
Results: One pt had two localisations (the second was a glomus tumor
of the left prelacrimal sac) and another one had a family history for
carotid body tumor. All lesions were paragangliomas of the carotid
bifurcation, represented by painless lateral neck mass.
There was no evidence of functional tumor. The tumors were
confirmed during ultrasonography (all four pts), MRI with MRA (all
four pts) and DSA (2 pts). No preoperative embolisation was
performed before complete resection of paragangliomas. Postopera-
tively, 2 pts had a transient twelve cranial nerve deficit. No stroke
occurred.
Conclusions: Early diagnosis of carotid body paragangliomas is possible
now with color Doppler sonography and MRI +MRA. Early surgery for
paragangliomas minimized the risk of complications associated with
large tumours.

doi:10.1016/j.jns.2013.07.654
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Acute Korsakoff syndrome following bilateral parahippocampal
gyrus infarction

M. Baszkiewicz, P. Misiowiec. Neurology, District Hospital,
Biskupiec, Poland

Damage to the medial brain structures in the area of cognitive-
behavioral disorders causes primarily memory disorders, drive (moti-
vation) and affective behaviour. Ischemic stroke within the posterior
cerebral artery may result in amnestic disorder resulting from ischemic
hippocampal structures and adjacent neighborhoods.
Since Korsakoff syndrome was first described in 1887, the syndrome
has been associated with thiamine deficiency. Almost all of the cases
described in the literature were related to alcoholism, malnutrition
or malabsorption, including persistent emesis.
There are limited case reports of structural lesions causing Korsakoff
syndrome.
This report describes acute Korsakoff syndrome following bilateral
infarction gyrus parahippocampalis.
63-year-old right-handedman, ex-white-collarworkerwas admitted to
our hospital for an acute anterograde and retrograde amnesia with
confabulations. He had a previous history of diabetes, hypertension,
chronic heart disease NYHA II/III and paroxysmal atrial fibrillation but
not of alcohol abuse.
CT imaging revealed old ischemic stroke in the area of right gyrus
parahippocampalis and new ischemic stroke in the area of left gyrus
parahippocampalis and occipito-temporal. Conservative treatment of
stroke was enabled; patient got the thiamina from first day of
hospitalization.
After one week of hospitalization patient developed advanced
Korsakoff syndrome with apathy and periodically episodes of
aggression. After a month, the patient was discharged home without
improvement.
The patient had stayed for six months in the special word of care and
treatment, then his condition improved greatly and the patient
returned home.
Mild memory disorders without confabulation remain and the
patient needs to be taken care of by other people.

doi:10.1016/j.jns.2013.07.655
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Plasma HDL as a predictor of aspirin resistance in stroke patients:
A cross-sectional single centre study

S. Azmina, R. Sahathevana, R. Rabania, W.Y. Nafisaha, H.J. Tana, B.B.
Hamidonb, A.S. Shamsula, M.I. Norlinaha. aUniversiti Kebangsaan
Malaysia, Kuala Lumpur, Malaysia; bUniversiti Putra Malaysia,
Serdang, Malaysia

Background: Aspirin use is known to reduce the recurrence of
stroke. However, the clinical response to aspirin has been mixed. A
plausible explanation for this is may be the resistance to the effects
of aspirin. The causes of aspirin resistance are manifold and multi-
factorial. We conducted a study to investigate inherent factors that
may predispose towards aspirin resistance in a cohort of aspirin
naïve stroke patients.
Methodology: This was a cross-sectional, observational study con-
ducted on patients admitted to our centre with an acute stroke. Fifty
consecutive patients were tested for biochemical aspirin resistance
usingMultiplate platelet analyser after 5 doses of aspirin, corresponding
to a total dose of 900 mg.
Results: Aspirin resistance was present in 14% of our patients. There
was an inverse relationship between the presence of aspirin
resistance and plasma HDL levels (r = −0.394; p = 0.005). No
relationship was observed between aspirin resistance and total
cholesterol, triglycerides, LDL, HbA1c, ALT, ALP, urea and creatinine
levels. There were no significant differences in the demographic
profiles or smoking status between the aspirin-resistant and non-
aspirin-resistant groups.
Conclusion: Our results indicate that a lower HDL level is associated
with biochemical aspirin resistance. This may increase platelet
aggregation and consequently increase the risk of a recurrent stroke.
The clinical implications for aspirin resistance are far reaching. Any
evidence that correctable factors may negatively influence the action
of aspirin warrants further investigation.

doi:10.1016/j.jns.2013.07.656
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Anti-beta 2-glycoprotein I autoantibody expression as a
potential biomarker for strokes in patients with
antiphospholipid syndrome

H.Y.M. Bayazed. Immunology, Zakho Technical Institute,
Duhok Polytechnic University, Zakho, Iraq

Backgrounds: Stroke patients and control subjects were recruited
Kurdistan-Iraq between March 2004 and March 2005. All cases were
under 50 years-of-age and had no recognizable risk factors. This
study sought to determine the frequency rates of anti-cardiolipin
(aCL) dependent on the presence of β2-GPI, anti-β2-glycoprotein I
(aβ2-GPI), and anti-phosphatidyl serine (aPS) IgG autoantibodies
among selected patients.
Methods: Using ELISA to evaluate the presence of IgG isotype of aCL,
aβ2-GPI, and aPS autoantibodies in their blood.
Results: The results indicated that the frequency of aβ2-GPI was 14/50
(28%), aCL was 11/50 (22%), and aPS was 9/50 (18%) among stroke
patients. In contrast, aCL was detected in 2/30 (6.7%) of the control
subjects; each of the other anti-phospholipid antibodies (APLA) was
never observed. Of all the aβ2-GPI+ cases, the incidence of stroke patients
having the combined profile of aβ2-GPI + aCL was 11/14 (78.6%) and of
aβ2-GPI + aPS was 9/14 (64.3%). Only 2/14 (14.3%) of these aβ2-GPI+

patients also expressed aCL in the absence of aPS. The frequency of
patients expressing all three markers was only 9/14 (64.3 %). In none of
the APS/stroke patients were aCL or aPS expressed in the absence of the
aβ2-GPI. Conversely, IgG aβ2-GPI as a sole marker was seen in 3/14
(21.4%) of these patients (i.e. in the absence of either other marker).
Conclusions: It can be concluded that among the three major forms of
APLA examined, the presence of IgG aβ2-GPI autoantibodies appeared
to correlate best with stroke in patients who were concurrently
suffering APS.

doi:10.1016/j.jns.2013.07.657
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Correlation between anticardiolipin antibodies level and stroke
severity in antiphospolipid syndrome patients

A. Rodriguez-Sanz, P. Martinez-Sanchez, D. Prefasi, B. Fuentes,
E. Díez-Tejedor. Department of Neurology and Stroke Center,
Hospital Universitario La Paz, Madrid, Spain

Background: Serum antiphospholipid antibodies (aPLs) are useful to
monitor the thrombotic risk in patients with antiphospholipid
syndrome (APS). Our goal is to analyze the association of aPL level
with stroke severity and outcome in AS patients.
Methods: Observational study that included consecutive young
patients with ischemic stroke (IS) up to 55 years from 2006 to
2011. We analysed serum aPL levels including anticardiolipin
antibodies (aCL), anti-β2-glycoprotein I (aGPI) and antiprothrombin
(aPT) in the first 24 h after admission and, in the case of being
positive, at least 12 weeks after. Stroke severity was measured by the
NIHSS and 3-months stroke outcome by the modified Rankin Scale
(mRS). Spearman's rho correlation was used to determine correla-
tions between aPLs and stroke severity, as well as aPLs and outcomes
in the APS group, in the whole sample and adjusted by age (≤45 and
46–55 years).
Results: A total of 222 patients were included; 63.5% male. In APS
patients (9%), a positive correlation were found between IgM aCL and
NIHSS (rho= 0.480; p = 0.032). Adjusted by age, a positive correlation
between IgM aCL and NIHSS (rho= 0.789, p = 0.011) and a negative
between IgG aCL and NIHSS (rho=−0.839, p = 0.005)were observed
only in patients N45 years old. There were not statistically significant
correlations between aCL/other antibodies and mRS.
Conclusions: In APS patients with brain infarction, IgM aCL serum levels
are positively correlated with stroke severity whereas IgG aCL serum
levels are negatively correlated, overall in the N45 year old group.

doi:10.1016/j.jns.2013.07.658
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Predictors of long-term survival among first-ever ischemic and
hemorrhagic stroke in a Brazilian stroke cohort

A. Goularta, T.G. Fernandesb, I.S. Santosa, A.P. Alencarc, I.M. Bensenora,
P.A. Lotufoa. aCenter for Clinical and Epidemiological Research, Hospital
Universitario, University of Sao Paulo, Sao Paulo, Brazil; bFederal
University of Amazonas, Coari, Brazil; cInstitute of Mathematics and
Statistics, University of Sao Paulo, Sao Paulo, Brazil

Background: Although pathologic mechanisms for ischemic and
hemorrhagic stroke are clearly distinct, most previous studies have
failed to compare long-term prognosis including both ischemic and
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hemorrhagic stroke. Despite the importance of investigating stroke
survival, particularly in developing countries as Brazil that has one of
the highest rates of hemorrhagic stroke in Latin America, publica-
tions in this field are sparse and come from developed countries.
Objective: Thus, we sought to investigate long-term survival and
predictors that could influence adversely ischemic and hemorrhagic
first-ever stroke prognosis along 4 years of follow-up.
Patients/material and methods: We prospectively ascertained 665
consecutivefirst-ever ischemic and hemorrhagic stroke cases from “The
Study of Stroke Mortality and Morbidity” (The EMMA Study) in a
community hospital in São Paulo, Brazil. The influence of cardiovascular
risk factors and sociodemographic characteristics on stroke survival
were analysed using life table survival and Cox proportional hazards
survival analysis.
Results: We found a lower survival rate among hemorrhagic cases
compared to ischemic stroke cases at the end of 4 years of follow-up
(52% vs. 44%, p = 0.04). The risk of death is two times higher among
people with ischemic stroke without formal education. Also, we found
consistently higher risk of death for diabetics with ischemic stroke
(HR= 1.45; 95% CI = 1.07–1.97) compared to no diabetics. As
expected, age equally influenced on the high risk of poor survival,
regardless of stroke subtype.
Conclusions: For ischemic stroke, the lack of formal education and
diabetes were significant independent predictors of poor long-term
survival.

doi:10.1016/j.jns.2013.07.659
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Comparison of aspirin response measured by urinary
11-dehydrothromboxane B2 and VerifyNow Aspirin
assay in patients with ischemic stroke

P. Dharmasarojaa, S. Muengtaweepongsab, S. Sae-Limb. aDivision of
Neurology, Thammasat University, Klong Luang, Thailand; bDepartment
of Internal Medicine, Thammasat University, Klong Luang, Thailand

Background: There is little data about aspirin resistance in patients
with ischemic stroke as compared with those with coronary artery
diseases. The purpose of this research is to look for the prevalence of
aspirin non-responders and to compare the results of the tests assessing
aspirin responses between urinary 11-dehydrothromboxane B2
(dTXB2) measurement and VerifyNow® Aspirin assay in patients with
ischemic stroke.
Methods: Patients with ischemic stroke who were treated with
aspirin during April 2011–August 2011 were prospectively included.
Aspirin response was assessed by urinary dTXB2 measurement and
VerifyNow® Aspirin assay. The Spearman's correlation coefficients
and kappa statistics were calculated to assess correlation and
agreement between the 2 tests.
Results: 101 patients were studied. Prevalence of aspirin non-
responders was 40% and 6%, if they were measured by urinary
dTXB2 and VerifyNow® Aspirin assay, respectively. Poor correlation
in the results between the 2 tests was found (r = 0.135, p-value
0.190). The degree of agreement between the 2 tests in relation to
resistance status was weak (kappa = 0.032, p-value = 0.590).
Conclusion: Our research confirmed the poor correlation and
agreement between the 2 tests. Further research is still needed to
identify the best method of diagnosis of aspirin resistance.

doi:10.1016/j.jns.2013.07.660
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Relevance of genetic polymorphisms in familial intracranial
aneurysm in Brazilian population

M.L. Gregórioa, M.A.S. Pinhela, G.M.D.S. Florima, G.S. Amorima,
M.A. Nakazonea, M.L.T. Santosb, J.R.L. Ferraz-Filhoc, D.R.S. Souzaa,
W.A. Tognolad. aBiochemistry and Molecular Biology, Sao Jose do Rio
Preto Medical School, Brazil; bNeurosurgery, Hospital de Base-Sao Jose
do Rio Preto, Sao Jose do Rio Preto, Brazil; cRadiology, Hospital de Base-Sao
Jose do Rio Preto, Sao Jose do Rio Preto, Brazil; dNeurology, Hospital de
Base-Sao Jose do Rio Preto, Sao Jose do Rio Preto, Brazil

Background: Intracranial aneurysm (IA) risk factors can be environmen-
tal (smoking/alcoholism) and genetic like variants of endothelial nitric
oxide sintase (eNOS), elastin (ELN) and endoglin (ENG). Objectives —

analyze eNOS, ELN and ENG polymorphisms, environmental risk factors
and association with IA.
Methods: 836 individuals in 6 groups: G1 — 40 (familial IA); G2 — 176
(G1 family); G3 — 113 (sporadic IA); G4 — 277 (G3 family); G5 — 104
(controls); and G6 — 126 (G5 family). Polymorphism analysis eNOS,
ELN and ENG was done by PCR (polymerase chain reaction).
Significance level P b 0.05.
Results: eNOS: allele A more prevalent in G1 (0.93), G2 (0.83), G3
(0.79), G4 (0.89) than G5 (0.61) and G6 (0.75; P b 0,0001). A/A
genotype more frequent in G1 (86%); G2 (77%) G3 (79%) and G4
(78%), than G5 (26%) and G6 (50%; P b 0.0001). ELN: similarity
between groups (P N 0.05). ENG: allele Wt more prevalent in G5
(0.81) than in G1 (0.61; P = 0.01); allele I more prevalent in G2
(0.30) than G6 (0.19; P = 0.003) and in G3 (0.34) than G5 (0.24;
P = 0.027). Genotype −/Wt more frequent in G5 (89%) than G1
(69%; P = 0.009) and in G2 (77%) than G4 (88%; P = 0.003).
Genotype I/I prevailed in G2 (22%), rather than G6 (8% P = 0,001).
Smokers and alcoholics prevalent in G1 (79%; 40%, respectively) and
G3 (61%; 36%), than G5 (29%; 20%; P b 0.05).
Conclusions: eNOS and ENG genetic polymorphisms are associated
with IA, differentiating familial or sporadic IA and controls, as well as
smoking and alcoholism.

doi:10.1016/j.jns.2013.07.661
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Stroke in patients with diabetes mellitus: A study from
Northwestern Nigeria

L.F. Owolabi, A. Ibrahim, I. Gezawa, A. Uloko. Department of Medicine,
Aminu Kano Teaching Hospital, Bayero University, Kano, Nigeria

Background: In resource poor setting, identification of determinants of
death is of overriding significance for clinicians in other that specific
therapies andmanagement strategies can be applied to patients at high
risk of dying among diabetic mellitus (DM) with stroke.
The study was undertaken to describe the clinical characteristics,
outcome pattern and predictors of mortality in a cohort of diabetic
patients presenting with stroke in two tertiary hospitals in Northwest-
ern Nigeria.
Materials and method: Between 2007 and 2011, persons with DM
and stroke seen in emergency unit of the hospitals were recruited for
the study. Each diagnosed patient was followed up for thirty days
until either death at the hospital or discharge.
Result: Out of the 536 stroke patients, 85 (15.9%), comprising 48
(56.5%) males and 37 (43.5%) females with mean age of 56.1 ± 10.1,
had diabetes and 64 (75.3%) had infarctive stroke. One-month case
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fatality rate was 30.6%. Out of the 26 death recorded 18 (69.2%)
occurred in the first 72 h. Factors associated with death included
male gender, TIA, abnormal respiratory pattern, abnormal pupillary
size and reaction, elevated serum urea, hemorrhagic stroke, aspira-
tion pneumonitis, and worsening GCS. Aspiration pneumonitis and
worsening GCS were independent predictors of one month mortality
of stroke in the patients.
Conclusion: Factors associated with mortality were male gender, TIA,
abnormal respiratory pattern, abnormal pupillary size and reaction,
elevated serum urea, hemorrhagic stroke, aspiration pneumonitis, and
worsening GCS. Aspiration pneumonitis and worsening GCS were
independent predictors of one month mortality of stroke in diabetic
patients.

doi:10.1016/j.jns.2013.07.662
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Brain edema in the course of stroke, ways of correction

Z. Akbarkhodjaevaa, G. Rakhimbaevab. aNeurology, Tashkent, Uzbekistan;
bTashkent Medical Academy, Tashkent, Uzbekistan

Acute stroke is one of the most common pathologies in neurological
practice and clinical medicine in general. As showsmany studies, one of
important links in pathogenesis of secondary neuronal damage is brain
edema as a result of cerebral ischemia.
Purpose: Study effect of complex therapy with anti-edematous drugs
on clinical course of disease with studying of secondary hemodynamic
effects of acute stroke, comparative clinical dopplerography research of
efficiency of using drug Lysine (l-lysine aescinate).
Materials and methods: Open, longitudinal study. 1st control group
(20 patients) received basis therapy of stroke. 2nd comparison group
(also 20 patients) received Lysine in 10.0 ml dose twice a day
intravenously during 5 days and basis therapy of stroke.
Results: Patients age: 34 to 68 years (mean 62.2 ± 1.1). Clinical results
of carotid lesion characterized by predominance of focal symptoms,
impaired consciousness, secondary dislocation stem syndrome were
found.
For objectification condition of patients regarding their neurological
status were assessed using two complementary scales — Scandinavian
and NIHSS. On NIHSS mean score was 19.3 ± 1.4, and on Scandinavian
scale — 30.0 ± 2.2. Neurological deficits in the 2nd group on the tenth
day onNIHSS decreased by 29.51%, Scandinavian scale increased by 24%
(p b 0.05) compared to the 1st group.
Cerebral hemodynamics showed statistically significant improvement
in arterial and venous components of blood flow.
Conclusions: Research shows that anti-edematous therapy is accom-
panied by significant improvement in the clinical course of the disease,
rapidly decreases the perifocal edema zone, which is confirmed by
reduced neurological deficit according to clinical scales and CT.

doi:10.1016/j.jns.2013.07.663

Abstract — WCN 2013
No: 297
Topic: 3 — Stroke
Changes in serum interleukin-33 levels in patients with acute
cerebral infarction

J.Y. Liua, C.K. Zhoua, Y. Gaob. aDepartment of Neurology, First Hospital,
Jilin University, Changchun, China; bDepartment of Stomatology,
461 Hospital of PLA, Changchun, China

Background: Inflammation is widely considered to be involved in
the pathogenesis of cerebral ischemic injury. Interleukin-33 (IL-33)
has been found to play very important roles in the inflammation of
several human diseases such as asthma, inflammatory bowl disease
and central nervous system inflammation. Its role in the pathology of
acute cerebral infarction, however, has not been reported yet.
Objective: The aims of this study were to measure the levels of IL-33
in patients with cerebral infarction (CI), and examine the correlation
of serum IL-33 level and the infarction volume.
Material and methods: Serum IL-33 level was assessed by sandwich
enzyme-linked immunosorbent assay (ELISA) in 62 CI samples and
compared with 15 healthy controls.
Results: Serum IL-33 levels in large andmedium infarct volume patient
groups were significantly higher than the control group (p b 0.01), but
not between the small infarct volume group and the control group
(p N 0.05). It was further found that the large infarct volume patient
group had the highest serum IL-33 levels, which was significantly
higher than medium and small infarct volume groups (p b 0.05). In
addition, the medium infarct volume patient group had higher IL-33
levels than the small infarct volume group (p b 0.05).
Conclusion: Serum levels of IL-33 might be involved in the inflamma-
tory responses in acute cerebral infarction patients, especially for severe
cases and indicate that IL-33 might play a beneficial role in CI patients.

doi:10.1016/j.jns.2013.07.664
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Angioplasty and stenting for intracranial arterial stenosis

T. Tsukaharaa, T. Hatanob. aNeurosurgery, Kyoto Medical Center, Kyoto,
Fukui, Japan; bNeurosurgery, Fukui Red Cross Hospital, Fukui, Japan

Background and purpose: The stenosis of the major intracranial
arteries is a major cause of cerebral stroke. We report our experience
of endovascular treatment (percutaneous transluminal angioplasty
and stenting; PTAS) for symptomatic stenosis of major intracranial
arteries.
Material and methods: Totally 134 cases of symptomatic intracranial
arterial stenosis were treated by PTAS at Kyoto Medical Center from
1998. Indication of PTAS was 1) symptomatic stenosis, which was not
successfully treated bymedication, and 2)more than 60% stenotic lesion
shorter than 15 mm in length. Balloon angioplasty (BA) was performed
first. Stenting was, then, performed in cases of 1) unsuccessful dilatation
or arterial dissection after BA and 2) restenosis after BA.
Results: Successful dilatation by BA was obtained in 21/26 internal
carotid artery (ICA) lesions, in 5/6 middle cerebral artery (MCA) lesions
and in 24/29 vertebral artery (VA) lesions (50/61; 82%). Restenosis
occurred in 7/26 ICA lesions, 4/6 MCA lesions and 8/29 VA lesions
(totally 19/61 lesions; 31%). Successful dilatation by stenting was
obtained in 59/60 ICA lesions, 1/1 MCA lesion and 13/15 VA lesions
(totally 73/76 lesions; 96%). Symptomatic complications induced by
PTAS occurred in two cases; cerebral stroke and intra cerebral
hemorrhage. Stroke recurrence rate after PTAS was 1.1% /year of
intracranial ICA lesion and 0.25 % /year of intracranial VA lesion.
Conclusions:
1) Symptomatic intracranial arterial stenosis can be treated by PTAS
with a low rate of stroke recurrence and complications.
2) Therapeutic merit of PTAS for intracranial lesion needs to be
examined comparing to the recent aggressive medical therapy.

doi:10.1016/j.jns.2013.07.665
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Thyroid hormone contributes to hippocampal neural progenitor
cell proliferation in adult 2vo rats

L. Tinga, B. Chisuloa,b, Q. Wanga. aNeurology, Nanfang Hospital,
Guangzhou, China; bMedicine, Kitwe Central Hospital, Kitwe, Zambia

Background: Thyroid hormone (TH) plays a critical role in developing
the nervous system and regulating proliferation, survival and differen-
tiation of neural progenitor cells. Hypothyroidism decreases the
survival and differentiation of adult dentate granule cell progenitors.
Objective: To investigate the effects of TH on proliferation of stem
cells in the hippocampal subgranular zone (SGZ).
Materials andmethods:Weachieved vascular cognitive impairment in
animal model by permanent bilateral occlusion of common carotid
arteries, set interventions of thyroid hormone treatment, and observe
the effect on proliferation of adult dentate granule cell progenitors after
chronic cerebral ischemia by immunofluorescence staining method.
Rats were administered with T3 (10 mg/30 g·d) for 7 d or a single T3
(10 mg/30 g) after ischemia, and same dose of saline in control animals.
Neurogenesis was studied by Bromodeoxyuridine (BrdU) immunohisto-
chemistry in the SGZ.
Results: T3 treatment for 7 d after ischemia increased the number of
BrdU cells in the SGZ compared to saline (p = 0.005, p b 0.001,
respectively). A single T3 injection 10 h before death also enhanced
proliferation in SGZ 7d after chronic cerebral ischemia compared to
saline (p = 0.015, p b 0.001, respectively).
Conclusion: The results suggest that T3 enhance ischemia-induced
proliferation of hippocampal in adult rats, and a short T3 influence on
mitotic activity suggested T3 may act directly on progenitor cell
populations.

doi:10.1016/j.jns.2013.07.666
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The CHA2DS2-VASc score reflects clinical outcomes in NVAF
patients with an initial cardioembolic stroke

I. Deguchi, T. Hayashi, Y. Ohe, Y. Kato, T. Fukuoka, H. Maruyama,
Y. Horiuchi, H. Sano, Y. Nagamine, N. Tanahashi. Department of
Neurology, Saitama Medical University International Medical Center,
Saitama, Japan

Background: Whether the CHA2DS2-VASc score reflects severity or
clinical outcomes in patients with an initial cardioembolic stroke
associatedwith non-valvular atrialfibrillation (NAVF)was investigated.
Patients and methods: This study included 327 patients hospitalized
between April 2007 and March 2012 for an initial cardioembolic stroke
associated with NVAF with no prior history of stroke. The NIHSS score
on admission and clinical outcome (mRS score after 90 days) was
retrospectively evaluated according to the CHA2DS2-VASc score.
Results: CHA2DS2-VASc scores were: 0, 3.1%; 1, 9.1%; 2, 24.5%; 3,
26%; 4, 20.8%; 5, 14.4%; and 6, 2.1%. The median NIHSS scores for
CHA2DS2-VASc scores of 0–6 were 4.5, 8, 8, 10, 11, 17, and 23,
respectively. Severity differed according to CHA2DS2-VASc score. The
clinical outcomes according to the CHA2DS2-VASc scores were: score
0, mRS score 0–2 (80%) and 3–6 (20%); score 1, mRS score 0–2 (80%)
and 3–6 (20%); score 2, mRS score 0–2 (64%) and 3–6 (36%); score 3,
mRS score 0–2 (48%) and 3–6 (52%); score 4, mRS score 0–2 (28%)
and 3–6 (72%); score 5, mRS score 0–2 (26%) and 3–6 (74%); and
score 6, mRS score 0–2 (29%) and 3–6 (71%). The clinical outcome
worsened as the CHA2DS2-VASc score increased.

Conclusion: The severity of NVAF-induced initial cardioembolic
stroke increased with higher CHA2DS2-VASc scores, and outcomes
were poor. The present study suggests that the CHA2DS2-VASc score
may be useful not only for the evaluation of stroke risk, but also for
the prediction of clinical outcomes after stroke.

doi:10.1016/j.jns.2013.07.667
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Functional recovery after ischemic stroke — A matter of age.
Results from the Austrian stroke unit registry

M. Knoflacha, B. Matosevica, M. Rückera, M. Furtnera, A. Maira,
G. Willea, A. Zangerlea, P. Wernerb, J. Ferraric, C. Schmidauera,
L. Seyfangd, S. Kiechla, J. Willeita, Austrian Stroke Unit Collaboration.
aNeurology, Medical University Innsbruck, Innsbruck, Vienna, Austria;
bNeurology, Hospital Rankweil, Rankweil, Vienna, Austria; cNeurology,
Hospital Barmherzige Brueder, Vienna, Austria; dDanube University Krems,
Gesundheit Österreich GmbH/BIQG, Vienna, Austria

Objective: To analyze the association between patient age and good
functional outcome after ischemic stroke with special focus on the
young thatwere numerically underrepresented in previous evaluations.
Methods: Of 43,163 ischemic stroke patients prospectively enrolled
in the Austrian Stroke Unit Registry, 6084 (14.1%) were ≤55 years
old. Functional outcome was available in a representative subsample
of 14,256 patients free of pre-stroke disability, 2223 were 55 years or
younger. Herein we analyzed the effects of age on good functional
outcome 3 months after stroke (modified Rankin Scale ≤ 2).
Results:Good outcomewas achieved in 88.2% (unadjusted probability)
of young stroke patients (≤55 years). In multivariable analysis, age
emerged as a significant predictor of outcome independent of stroke
severity, etiology, performance of thrombolysis, sex, risk factors and
stroke complications.When using the age stratum56–65 as a reference,
odds ratios [95%CI] of good outcome were 3.4 [1.9–6.4], 2.2 [1.6–3.2]
and 1.5 [1.2–1.9] for patients aged 18–35, 36–45 and 46–55 and 0.70
[0.60–0.81], 0.32 [0.28–0.37] and 0.18 [0.14–0.22] for those 66–75, 76–
85 and N85 years old (P b 0.001). In absolute terms, the regression-
adjusted probability of good outcomewas highest in the age group 18–
35 and gradually declined by 3.1%–4.2% per decade until age 75 with a
steep drop thereafter. Findings equally applied to sexes and patients
with and without intravenous thrombolysis or diabetes.
Conclusions: Age emerged as a highly significant inverse predictor of
good functional outcome after ischemic stroke independent of stroke
severity, characteristics and complications with the age-outcome
association exhibiting a non-linear scale and extending to young stroke
patients.

doi:10.1016/j.jns.2013.07.668
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Flow-mediated dilatation in ischemic leukoaraiosis

M. Zupan, M. Zaletel, J. Pretnar-Oblak, B. Zvan. Department of Vascular
Neurology, University Clinical Center Ljubljana, Ljubljana, Slovenia

Background: Although the exact pathophysiology of ischemic
leukoaraiosis (LA) remains to be elucidated it is possible that endothelial
dysfunctionmay play the essential role. Therefore we explored systemic
endothelial dysfunction in ischemic leukoariosis.
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Methods: In order to evaluate systemic endothelial function in subjects
with LA (LA1) we examined flow-mediated dilatation (FMD) and
compared it to subjects with comparable risk factors without LA (LA0).
FMD was investigated in 30 subjects with LA (57.6 ± 6.8 years) and 24
subjects with comparable risk factors without LA (55.7 ± 5.4 years).
Results: FMD was significantly lower in group LA1 compared to LA0
(4.7 ± 3.2 % vs. 7.3 ± 3.7 %; p = 0.009). There were no statistically
significant differences in the FMD response when subjects from the
group LA1 were divided into the subgroup with arterial hypertension
and the one without arterial hypertension (4.1 ± 3.2 % vs. 5.4 ± 3.3 %;
p = 0.307). When the group LA1 were divided according to the
leukoaraiosis into Fazekas 1, 2 or 3 groups. When the Fazekas 2 and 3
subgroups were compared to each other, we found that FMD response
was significantly different (p= 0.013) and even so when the Fazekas 1
subgroup was compared to the Fazekas 3 subgroup (p= 0.019).
Multiple regression analysis showed only an important influence of LA
on FMD (p b 0.05).
Conclusions: It seems that systemic endothelial function is diminished
in ischemic leukoariosis. According to our study it is possible that
systemic endothelial dysfunction is one of important aspects of
pathophysiology of LA.

doi:10.1016/j.jns.2013.07.669
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Clinico-epidemiological features of cerebral venous thrombosis
in Algarve

H. Nzwaloa, F. Rodriguesb, P. Carneiroc, L. Arezb, F. Ferreiraa,
C. Basilioa. aNeurology, Faro Hospital, Faro, Portugal; bInternal Medicine,
Centro Hospitalar do Barlavento Algarvio E.P.E., Portimão, Faro, Portugal;
cUniversidade do Algarve, Faro, Portugal

Background: Cerebral vein thrombosis (CVT) is a very uncommon
disorder with a wide variety of clinical manifestations. Little informa-
tion exists about CVT, particularly from peripheral regions.
Objective: To describe the epidemiology and clinical characteristics
of CVT in a relatively small region.
Material and methods: Hospital based retrospective study of CVT
occurred between January 2001 and December 2012, in the public
hospitals serving a population of 395,218–451,005 habitants.
Results: Thirty-five cases of CVT were identified. Children (4) and
non-residents (3) were excluded from the analysis. Gross incidence
was approximately 0.56–0.64/100,000 cases/year. The mean and
median ages were 40.4 and 35 years respectively [18–71 years]. The
majority (21/75%) were woman. The mean interval between the
onset of symptoms and the diagnosis was 8 days [8–41 days]. Patients
presented with isolated intracranial hypertension (17/61%), focal
syndrome (4/14%), and encephalopathy (7/25%). Brain TC was
diagnostic in 10 (42%) cases. Brain MRI and MR venography was
performed in all. Use of oral contraceptives was found in 14/66 % of
females, with/without other risk factors. In 6 (21%), no risk factor was
found. All cases received heparin or LMWH followed by warfarin.
Complete recovery occurred in 24 (85 %); death in 1 (3.6%); important
sequels in 3 (11%): epilepsy, severe visual loss and motor deficit.
Conclusion: Our findings are comparable to those described in similar
case series. However, in comparison to what has been found in our
country (0.22/100,000 cases/year), our incidence is high. Diagnosis
improvement, availability of MRI, and use of oral contraceptives may
explain this.

doi:10.1016/j.jns.2013.07.670
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The value of apparent diffusion coefficient maps in subcortical
infarct lesion

D.S. Oh, M.H. Park, D.E. Kim, K.H. Choi, Y.J. Choi, T.S. Nam, J.T. Kim,
S.H. Lee. Department of Neurology, ChonnamNational University Hospital,
Gwang-Ju, Republic of Korea

Background: Prediction of the early neurologic deterioration (END) in
patients with acute ischemic stroke is one of great clinical interests.
Objective: This study was designed to analyze whether apparent
diffusion coefficient (ADC) values provide reliable quantitative infor-
mation for the prediction of the neurologic deficits in stroke patients.
Patient and methods: We reviewed 36 patients not treated by
thrombolytics who had a diffusion restricted lesion in deep subcortical
area within 24 h after stroke onset. Serial National Institutes of Health
Stroke Scale (NIHSS) scores were checked from admission. We
compared the ADC values in the initial diffusion weighted image
(DWI). We tested the value of the ADC to predict tissue outcome and
development of END. All images were processed on an independent
workstation by using custom software (MIDAS 1.11).
Results: Among 36 patients, 14 patients developed END and 22
patients did not develop END. Univariate analysis showed that the
ADC values in diffusion restricted lesion were significantly decreased
in patient that developed to END compared with those that remained
without END. (p value = 0.037).
Conclusions: Initial ADC values can predict the development of END
in patient with deep subcortical infarct.

doi:10.1016/j.jns.2013.07.671
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The association of infarct pattern on coronal diffusion-weighted
MR image and early neurologic deterioration in deep
subcortical infarction

D.S. Oh, D.E. Kim, K.H. Choi, Y.J. Choi, T.S. Nam, J.T. Kim, S.H. Lee,
B.C. Kim, M.K. Kim. Department of Neurology, Chonnam
National University Hospital, Gwang-Ju, Republic of Korea

Background: Early neurological deterioration (END) is frequently
observed in patients with small deep infarction of subcortical area.
Objective: In this study, we investigated the association between the
END and the patterns of small deep infarction in coronal diffusion-
weighted imaging (DWI).
Patients and methods: Consecutive 95 patients diagnosed with acute
ischemic stroke in subcortical area, whowere admitted to stroke center
betweenMarch 2008 and June 2009, were included. Brain coronal DWI
and MR angiography (MRA) were carried out. The patterns of infarct
lesions are divided into 3 categories: (1) lacunar pattern; isolated lesion
in the subcortical area, (2) skipped pattern: lesions that presented with
disconnected shape, separated by unaffected white matter of internal
capsule, on coronal DWI, (3) linear pattern; linear lesion extending to
the basal surface on coronal DWI. ENDwas defined as an increase of 2 or
more points of the National Institutes of Health Stroke Scale (NIHSS)
within 7 days of stroke onset.
Results: 23 patients were presented with lacunar pattern, 20 with
skipped patterns, and 52 patients with linear pattern. END was
observed in 36 (45.8%). Patients with skipped and lacunar patterns
on coronal DWI experienced END less frequently than those with
linear patterns (25% vs. 55.8% and 8.7% vs. 55.8%, p = 0.034 and
0.000, respectively).
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Conclusions: More frequent ENDs have been reported in linear
patterns than skipped and lacunar patterns in small deep infarction.
We found the usefulness of coronal DWI in predicting early clinical
course and in depicting small deep infarction.

doi:10.1016/j.jns.2013.07.672
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Mortality-related factors in ischemic stroke patients 80 years of
age and older

Y. Kaplan, O. Kamisli, S. Kamisli, S. Altınayar, C. Ozcan. Neurology,
Inonu University, Malatya, Turkey

Background: To date, many variables that affect the early and late
prognosis in stroke patients have been reported. Many of these factors
cannot be changed, such as oldest age. It is important to determine the
changeable and non-changeable factors related to disability and death
in the oldest age groups.
Objective: The aim was to investigate mortality-related factors in
ischemic stroke patients 80 years of age and older.
Methods: We reviewed all ischemic stroke patients admitted to our
clinic between January 2010 and January 2012. The patients'
database information was retrospectively analyzed. One hundred
and ten patients aged older than 80 years with ischemic stroke were
included in the study. The patients were divided into two groups
based on survival. Age, gender, recurrent stroke, risk factors, clinical
syndrome, etiology, radiographic localization, duration of hospitali-
zation, and presence of systemic complications were accepted as
mortality-related prognostic factors. The groups were compared
according to these prognostic factors.
Results: In the clinical follow-up, 58 (52.7%) patients died; 65.5%
died of neurological causes, and 31% died of systemic complications.
No significant differences existed between the two groups in age,
gender, risk factors, recurrent stroke, or etiology. The frequency of
total anterior circulation infarct syndrome was much higher in
deceased than living patients (50% and 36.5% respectively; p b 0.05).
Deceased patients had a statistically significantly higher incidence of
total MCA infarct and systemic complications than did living patients
(p b 0.05).
Conclusion: Starting appropriate treatment and care initiatives as
soon as possible is also very necessary in the oldest stroke patients.

doi:10.1016/j.jns.2013.07.673
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Prevalence of cardioembolic stroke increased significantly in
Chinese population in the past 10 years

Y. Sooa, X. Huanga,b, X.Y. Chena, N. Chana, V. Ipa, L. Aua, F. Fana,
A. Chana, T. Leunga, L.K.S. Wonga. aDepartment of Medicine and
Therapeutics, Prince of Wales Hospital, Chinese University of Hong Kong,
Hong Kong, Hong Kong; bDepartment of Neurology, Houjie Hospital,
Dongguan, China

Background: Atrial fibrillation-related cardioembolic stroke (AF-CE)
is a major cause of cardioembolism, which may be potentially
preventable with anti-coagulation.
Objective: The aim of the study was to evaluate the changes in the
prevalence of AF-CE over the past ten years in Chinese population.

Patients and methods: We evaluated the prevalence of AF-CE and
risk factor profile from data collected prospectively from Prince of
Wales Hospital Stroke Registry in 1999, 2004 and 2009.
Results: Total 2744 patients were admitted for ischaemic stroke or
transient ischaemic attack in these three years — 946 patients in
1999, 887 in 2004 and 911 in 2009. There was no significant
difference in the mean age of patients (71.2 ± 11.3 years, 70.7 ±
12.8 years, and 70.8 ± 12.5 years respectively, p= 0.644). The
number of AF-CE increased significantly — 92 patients (9.7%) in
1999, 104 patients (11.7%) in 2004 and 216 patients (23.7%) in 2009
(p b 0.001).
Among patients with atrial fibrillation, the mean CHADS score prior to
the index stroke was 2.7 ± 1.3 in 1999, 3.0 ± 1.3 in 2004 and 2.2 ± 1.3
in 2009. The percentage of patients who were on warfarin before
admission was 21.7% in 1999, 23.1% in 2004 and 13.0% in 2009.
Conclusion: Over the past 10 years, the prevalence of AF-CE has
increased significantly in Chinese population. Although most of the
patients with atrial fibrillation had CHADS score 3 2, only a minority
of them were anticoagulated before admission. Raising the aware-
ness of this potentially preventable stroke subtype is warranted in
Chinese population.

doi:10.1016/j.jns.2013.07.674
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The safety and efficacy of the intravenous recombinant tissue
plasminogen activator for the ischemic stroke patients
in community based hospital

J. Jounga, I.U. Songb, D. Joungc. aNeurology, Soonchunhyang University,
Gumi-City, Republic of Korea; bNeurology, Catholic University of Korea,
Incheon St. Mary's Hospital, Incheon, Republic of Korea; cNeurology,
Soonchunhyang University College of Medicine, Cheonan Hospital,
Cheonan, Republic of Korea

Background: The results of the NINDS r-tPA Stroke Trial generated
considerable hope, but also concerns about whether the results of
the NINDS r-tPA Stroke Trial can be replicated in routine clinical
practice. We studied whether r-tPA infusion could be applied in a
community based hospital with safety and efficacy.
Methods: We analyzed retrospectively the data of thirty-three
patients with acute ischemic stroke treated with intravenous r-tPA,
from Feb. 2003 to Dec. 2006. Safety was evaluated by intracranial
hemorrhage, symptomatic intracranial hemorrhage and mortality.
Clinical neurologic status was measured by NIHSS at baseline, 24 h,
and 7 days after r-tPA treatment. Efficacy was assessed by the
response rate of r-tPA using improvement of NIHSS by 4 or more
points at 24 h after treatment and the long term outcome with the
modified Rankin scale at 3 months after stroke.
Results: The Median NIHSS was 18. Mean onset to needle time was
140 ± 30 min. Among the 33 patients, 10 patients had intracranial
hemorrhage. Two patients had symptomatic intracranial hemorrhage
but no death occurred. 15 patients showed improvement of NIHSS by
4 or more points at 24 h after r-tPA. 12 patients showed good
outcome at 3 months. 9 patients had no or minimal symptoms,7
patients had mild to moderate disability, 10 patients had severe
disability and 7 patients were died.
Conclusions: The efficacy and safety of intravenous r-tPA for acute
ischemic stroke in the community based hospital mirror the results
of the NINDS stroke trial.

doi:10.1016/j.jns.2013.07.675
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Demographics and risk factors for recurrent ischemic stroke in
Aegean part of Turkey

Y. Seçil, Y. Çiftçi, Y. Beckmann. Neurology, Izmir Katip Çelebi University,
Ataturk Education and Research Hospital, Izmir, Turkey

Background: Recurrent stroke is defined as a new cerebrovascular
event which occurs after the stabilization of the previous stroke.
Recurrence of stroke increases likelihood of disability–mortality
associated with stroke. Systematic evaluation of stroke cases can
help to reduce the risk of recurrence.
Objective: In order to predict ischemic strokes which carry the risk of
recurrence, our study aimed to compare data related to risk factors,
stroke type, etiology and disability–mortality rates associated with
stroke.
Material and method: Our study including patients with recurrent
ischemic stroke admitted to our hospital Neurology department
between February 2010 and June 2011. Information about previous
strokes and demographics were recorded. Risk factors were classi-
fied. Disability–mortality rates and secondary prevention treatment
at recurrent stroke onset were evaluated.
Results: 151 patients with recurrent ischemic stroke were included
in our study. The mean age was 71.35 ± 12.06. The most frequent
risk factors were hypertension, hyperlipidemia, coronary artery
disease and atrial fibrillation. The most frequent recurrence etiology
was cardiac embolic events. 53.2% of patients were receiving
antiplatelet, 10.4% of patients were receiving anticoagulation thera-
py. 26.5% of patients died. The mean of modified Rankin score of
patients was significantly higher at the recurrent ischemic stroke
than the previous ischemic stroke.
Conclusion:Knowing the etiological factor can help to predict recurrence
of stroke and prevent death. Effective treatment ofmodifiable risk factors
in recurrent stroke groups is very important in primary and secondary
stroke prevention. Recurrent stroke prevention is very important in
prognosis, disability and financial basis all around the world.

doi:10.1016/j.jns.2013.07.676

Abstract — WCN 2013
No: 292
Topic: 3 — Stroke
Clinicoradiological localization of language dysfunctions in acute
ischemic brain attack

M.H. Ibrahim. Neurology, GMC & GMU University, Ajman,
United Arab Emirates

Objective: The aim of the study was to study the effect of cerebral
ischemic vascular insult on the localization of language areas as
regard automatic speech, initiation and mutism.
Materials and methods: Seventy ischemic stroke patients selected
within the first 48 h of the onset of stroke with left hemispheric stroke
with aphasia. Inclusion criteria: At any age above seven years, both
sexes, first ever clinical stroke, admittedwithin the first 2 days of stroke
insult. Patients underwent careful history taking, neurological exami-
nation, routine laboratory investigations, echocardiography, carotid
duplex and language assessments.
Results: Automatic speech disorders were seen in (76%) patients and
their MRI lesion distribution showed lesions within the deep
periventricular white matter and anterior Perisylvian regions and
other areas. Initial difficulty was with lesions in deep periventricular
white matter, and other areas. Mutism significantly correlated with
lesions in temporal mid-area, external capsule and other areas.

Conclusions: Deep periventricular white matter and insular area in
the dominant hemisphere play an important role in many language
tasks. Thus aphasia is not a mere cortical function.

doi:10.1016/j.jns.2013.07.677
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How accurate are clinicians when estimating stroke outcomes?
Results from the Jurassic randomized study

G. Saposnika, R. Coteb, R. Raptisc, M. Mamdania, K. Thorpea, J. Fangd,
D. Redelmeiera, L.B. Goldsteine JURASSIC Study Group
aUniversity of Toronto, Toronto, Canada; bMcGill University, Montreal,
Canada; cSt Michael's Hospital, Toronto ON, Canada; dInstitute for Clinical
Evaluative Sciences (ICES), Toronto ON, Canada; eDuke University, Durham
NC, USA

Objective: We compared the accuracy of clinicians and a risk score
(iScore) to predict observed outcomes following an acute ischemic stroke.
Methods: The JURaSSiC (Clinician JUdgment vs. Risk Score to predict
Stroke outComes) study assigned 111 clinicians with expertise in
acute stroke care to predict the probability of outcomes of 5 ischemic
stroke case scenarios. The primary outcome was prediction of death
or disability (mRS ≥ 3) at discharge within the 95% confidence
interval (CI) of observed outcomes. Secondary outcomes included
30-day mortality and death or institutionalization at discharge.
Results: Clinicians made 1661 predictions with overall accuracy of
16.9% for death or disability at discharge, 46.9% for 30-day mortality,
and 33.1% for death or institutionalization at discharge. In contrast,
90% of the iScore-based estimates were within the 95% CI of
observed outcomes. Nearly 50% of participants were unable to
accurately predict the probability of the primary outcome in any of
the 5 rated cases. In multivariable analyses, the presence of patient
characteristics associated with poor outcomes (mRS ≥ 3 or death) in
previous studies (older age, high NIHSS score and non-lacunar
subtype) were associated with more accurate clinician predictions of
death at 30-days (OR 2.40, 95%CI 1.57–3.67) and with a trend for
more accurate predictions of death or disability at discharge (OR
1.85, 95%CI 0.99–3.46).
Conclusions: Clinicians with expertise in stroke performed poorly
compared to a validated tool in predicting stroke outcomes. Use of
the risk stroke outcome tool may be superior for decision-making
following an acute ischemic stroke.

doi:10.1016/j.jns.2013.07.678
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Vascular endothelial growth factor: Genetic polymorphisms
in patients with intracranial aneurysm and its relation
to hypertension and diabetes mellitus

T.D.B. Malufa, M.L. Gregoriob, M.A.D.S. Pinhelb, M.L.T. Santosc, M.A.
Nakazoned, J.R.L. Ferraz-Filhoe, W.A. Tognolaf, D.R.S. Souzab.
aBiochemistry and Molecular Biology, Sao Jose do Rio Preto Medical
School, Sao Jose do Rio Preto, Brazil; bMolecular Biology, Sao Jose do Rio
Preto Medical School, Sao Jose do Rio Preto, Brazil; cNeurosurgery,
Hospital School/Sao Jose do Rio Preto Medical School, Sao Jose do Rio
Preto, Brazil; dCardiology, Sao Jose do Rio Preto Medical School, Sao Jose
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Background: Vascular Endothelial Growth Factor (VEGF) is an impor-
tant regulator and genetic marker of vasculogenesis and angiogenesis.
VEGF polymorphisms are considered as risk factors for intracranial
aneurysm (IA). Objective: Analize VEGF polymorphism, lifestyle and
comorbidities in the Brazilian casuistic with IA.
Methods: 856 individuals distributed into groups: G1 — 43 (familial
IA); G2 — 177 (G1 family); G3 — 120 (sporadic IA); G4 — 285 (G3
family); G5 — 104 (controls); G6 — 127 (G5 family). VEGF-C936T was
analyzed by PCR. P b 0.05 was considered statistically significant.
Results: Prevalence of genotype wild C/C in G5 (10.5%) in
comparison with G1 (2.3%) and G3 (0.0%) (P = 0.03 for both) and
risk genotype (T/T) was significant between G4 (75.3%) and G6
(78.0%; P b 0.0001). The distribution of allele T was similar between
groups (G1 = 0.86; G2 = 0.88; G3 = 0.87; G4 = 0.87; G5 = 0.81;
G6 = 0.89; P N 0.05). We observed a high frequency of smoking and
drinking habits in G1 (79% and 40%, respectively) compared to G5
(30.0% and 22%, respectively; P b 0.0001 for all). An association
between hypertension and IA was observed in G1 (49%) and G3 (49%)
compared to G5 (21%; P = 0.003; P b 0.0001). Differences between
patients and controls in relation to diabetesmellituswere not observed.
Conclusion: The polymorphism for VEGF was more prevalent only in
the family of patients with IA. On the other hand, smoking, drinking
habits and hypertension were observed in Brazilian patients with IA.
Studies in families with a history of IA may allow greater attention to
preventive care with respect to the disease.

doi:10.1016/j.jns.2013.07.679
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Nanowired cerebrolysin attenuated exacerbation of blood–brain
barrier breakdown, edema formation and brain pathology after
heatstroke in diabetic and hypertensive rats

D.F. Muresanua, A. Sharmab, R. Patnaikc, H. Moesslerd, H.S. Sharmab.
aClinical Neurosciences, Medicine & Pharmacy Cluj-Napoca, Cluj-Napoca,
Romania; bSurgical Sciences, Anesthesiology & Intensive Care Medicine,
Uppsala University Hospital, Uppsala, Sweden; cNational Institute of
Technology, School of Biomedical Engineering, Banaras Hindu University,
Varanasi, India; dEver Neuro Pharma, Oberburgau, Austria

Nitric oxide synthase (NOS) upregulation in CNS is common in
hypertension or diabetes. Our previous works showed neuronal and
inducible NOS upregulation in rat brain after 4-h heat stress (HS) at
38 °C that correlated well with blood–brain barrier (BBB) breakdown,
edema formation and neuronal damage.
Possible exacerbation of brain pathology and edema formation in
diabetic-hypertensive (DBHY) animals after heat stroke (HS) was
examined in a rat model. The role of nitric oxide (NO) in exacerbation
of HS-induced brain pathology was also evaluated using nitric oxide
synthase (NOS) immunoreactivity. Hypertensive rats (produced by two-
kidneyone clip (2K1C)method)weremadediabeticwith streptozotocine
(50 mg/kg, i.p./day for 3 days) treatment. After 6 weeks, DBHY rats show
20–30 mM/L Blood Glucose and hypertension (180–200 mmHg).
Subjection of these rats to 4-h HS resulted in 6- to 8-fold higher BBB
breakdown, brain edema formation and brain pathology. At this time,
neuronal or inducible NOS expressionwas 4 to 6-fold higher in DBHY rats
compared to controls. Interestingly, iNOS expression was higher than
nNOS in DBHY rats. Cerebrolysin in high doses (10 ml/kg, i.v. instead of
5 ml/kg) or nanowired cerebrolysin (5 ml/kg) induced significant
neuroprotection and downregulation of nNOS and iNOS in DBHY animals
whereas normal animals need only 5 ml/kg doses for this purpose. Our
observations demonstrate that co-morbidly factors exacerbate brain
damage in HS through NOS expression and require either double dose of

cerebrolysin or nanowired cerebrolysin for neuroprotection as compared
to normal rats.

doi:10.1016/j.jns.2013.07.680
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Attenuation of glutamate mediated neuronal insult by piroxicam
in animal model of focal cerebral ischemia: Possible involvement
of GABA agonism

P. Bhattacharya, A.K. Pandey, S. Paul, R. Patnaik.
Biomedical Engineering, IIT(BHU),Varanasi, Varanasi, India

To explore the importance of brain neurotransmitters in the rodent
model of focal cerebral ischemia, we evaluated the effects of Piroxicam, a
nonsteroidal anti-inflammatory drug (NSAID) on extracellular brain
glutamate and γ-aminobutyric acid (GABA) release, survival time and
neuronal cell death. Focal cerebral ischemia led to neuronal infarction
and also compromised intrinsic antioxidant status. Thirty minutes pre-
administration of Piroxicam (10 mg/kg b.w) showed a significant
(P b 0.01) reduction in cerebral infarct volume and potentiation of
the intrinsic antioxidant status as well. Further, high performance
liquid chromatography assay was performed to measure changes in
extracellular concentrations of neurotransmitters which were found to
be 0.519 ± 0.44 pmol/mg; 1.18 ± 0.28 pmol/mg; 0.63 ± 0.21 pmol/mg
respectively while hydroxyl radical (.OH) adduct of salicylate in the
frontal cortex and striatum in normal, stroke and drug treated ratmodels
were found to be 0.261 ± 0.06 pmol/mg; 0.68 ± 0.52 pmol/mg; 0.401 ±
0.68 pmol/mg respectively. After the onset of cerebral ischemia, the
extracellular level of glutamate in rat brain increases continuously as
compared to that of control group. However, by administration of
Piroxicam in stroke rat, the elevated extracellular cerebral glutamate was
found to be significantly (P b 0.05) reduced. The data indicates for the
first time that Piroxicam, a NSAID attenuates extracellular glutamate
release and also reduces neuronal cell death due to reduction in
oxidative stress in cerebral ischemia.

doi:10.1016/j.jns.2013.07.681
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Hemichorea development after stroke

C. Bolcu Emir, O. Akan, S. Ustün, Z. Kurt, B. Kıran, R. Gürdal. Health
Ministery Okmeydani Training and Education Hospital, Istanbul, Turkey

Hemichorea is uncommon in cerebrovascular events. Its appearance is
in relation to the involvement contralateral of the basal ganglia and
thalamus. The first patient we presented was a 71-year-old female and
she developed an acute onset right hemichorea. Her cranialMR imaging
(MRI) showed a right putaminal infarction. The second patient was a
70-year-old female presented with left hemichorea that developed
15 days ago before admission. Her cranial MRI revealed a right basal
ganglia infarction. The third patient was a 57-year-old male with acute
onset left hemichorea. His cranial MRI revealed infarctions of right
thalamus and caudate nucleus. The fourth patient was a 67-year-old
female with right hemichorea as a result of a thalamic haematoma. The
pathophysiology of the vascular chorea was discussed by the clinical
and imaging findings in these four patients.

doi:10.1016/j.jns.2013.07.682
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Aetiopathogenesis of cerebral ischemia in young Turkish patients

C. Emira, S. Çelikb, C. Örkena, S. Çelika, F. Budaka. aHealth Ministry
Okmeydani Training and Education Hospital, Istanbul, Turkey; bHealth
Ministry Erenköy Training Hospital, Istanbul, Turkey

This study evaluates the risk factors and etiological spectrum in
young stroke patients (aged 45 or younger).
Methods: Risk factors and aetiology of cerebral ischemia were
retrospectively investigated in 230 patients (age ranges 9–45),
admitted to our Neurology Unit with cerebral transient ischemic
attacks (TIA) or infarction. 230 consecutive patients were divided
into two groups according to their ages. Group I consists of patients
whose age ranges 9–30 and in Group II, age range was 30–45.
Results: Hypertension, hyperlipidemia, smoking were the most
common risk factors. Atherosclerosis was the leading etiology
occurring in group II (35%) and vasculopathy was markedly high in
group I (23%). In addition cardiac embolism was determined in 20%
of all cases. Among these cases cardiac valve disease (58%), atrial
fibrillation (16%) and ischemic heart disease (27%) were determined
by the investigation methods.
Conclusion: The most striking finding of our study was the high
frequency of cardiac valve disease in young adult ischemic strokes in
our country when compared with the previous reports in the literature.

doi:10.1016/j.jns.2013.07.683
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Predictors of mortality in patients with craniocervical
artery dissection

Y. Kaplana, H. Celika, O. Kamislia, S. Kamislia, S. Altınayara, S. Yologlub,
C. Ozcana. aNeurology, Inonu University, Malatya, Turkey; bBiostatistics,
Inonu University, Malatya, Turkey

Background: Dissection of the carotid (CAD) or vertebral (VAD)
artery is a major cause of ischemic stroke in young adults. The
prognosis varies and the dissection can range from asymptomatic to
causing a profound neurological deficit and death. Little is known of
the predictors of mortality in these patients.
Objectives: The aim of the study was to investigate the predictors
related to mortality in patients with craniocervical artery dissection.
Material and methods: We reviewed retrospectively all patients
diagnosed with CAD or VAD admitted to our clinic between January
2000 and January 2013 and included 67 such patients in the study.
Age, gender, modified Rankin Scale (mRS) prestroke and at time of
admission, clinical presentation of dissection, location of dissection,
vascular risk factors, and length of hospital stay were considered
mortality-related prognostic factors. Of the 67 patients, 12 (17.9%)
patients died: 5 (7.46%) patients with CAD and 7 (10.44%) with VAD.
The patients were divided into four subgroups: surviving patients
with CAD, dying patients with CAD, surviving patients with VAD, and
dying patients with VAD. Then, surviving-CAD versus dying-CAD and
surviving-VAD versus dying-VAD compared according to prognostic
factors.
Results: Disability at admission (mRS 3–5) was significantly higher
in dying-CAD than surviving-CAD. Comparing dying-VAD with
surviving-VAD, the mean age, disability at admission (mRS 3–5),
presentation with stroke, and dissection location in intracranial
vertebral artery were significantly higher in dying-VAD.

Conclusion: Identifying predictors of mortality is important for starting
appropriate treatment and setting targets in the management of
patients with dissection.

doi:10.1016/j.jns.2013.07.684
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Heat stress induces selective cell damage in the cerebellum.
An experimental study using immunohistochemistry and
ultrastructural investigations in rats

H.S. Sharmaa, D.F. Muresanub, A. Sharmaa. aSurgical Sciences,
Anesthesiology & Intensive Care Medicine, Uppsala University Hospital,
Uppsala, Sweden; bClinical Neurosciences, Medicine & Pharmacy
Cluj-Napoca, Cluj-Napoca, Romania

The possibility that thermal stress caused by systemic heat exposure
may lead to a specific cellular damage in the cerebellum was
examined in young rats (age 8–9 weeks). The cell changes in the
cerebellum were examined using immunohistochemistry and light
and electron microscopy.
Subjection of conscious young animals to a 4-h HS resulted in marked
hyperthermia (41.6 ± 0.45 °C). In these animals the cerebellum
showed pronounced and selective cellular damage in the Purkinje
cell layers and granule cells. This damage was most marked in
specific regions of the vermis and in the lateral cerebellar cortices.
Deeper cerebellar nuclei also showed marked cell damage. Immu-
nohistochemistry showed profound upregulation of GFAP, S-100 and
Vimentin indicating abnormal glial cell reactions in the cerebellum.
Marked decrease in MBP suggests profound degradation of myelin-
ated nerve fibers. Electron microscopy showed marked damage to
the cerebral endothelium. Lanthanum an electron dense particle was
found to be present within the endothelial cells, basal lamina and in
vesicular profiles. Nerve cells showed abnormal reactions, edema
and distortion in many parts of the cerebellum. Loss of Nissl
substance was much pronounced in several regions of the cerebel-
lum. These nerve, glial and myelin cell changes were less evident in
animals subjected to similar heat stress under anesthesia. These
observations for the first time show that cerebellum is vulnerable in
heat stress and this selective vulnerability is somehow associated
with a specific breakdown of the BBB permeability.

doi:10.1016/j.jns.2013.07.685
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Cardiac arrest alters regional ubiquitin levels in the porcine brain.
Neuroprotective effects of methylene blue

H.S. Sharmaa, R. Patnaikb, A. Sharmaa, L. Wiklunda. aSurgical Sciences,
Anesthesiology & Intensive Care Medicine, Uppsala University Hospital,
Uppsala, Sweden; bNational Institute of Technology, School of Biomedical
Engineering, Banaras Hindu University, Varanasi, India

Ubiquitin is recently implicated the central nervous system (CNS)
diseases. Overexpression of ubiquitin occurs in stroke, trauma,
Alzheimer's disease, Parkinson's disease and Huntington's disease in
the areas associated with neuronal damages. However, the role of
ubiquitin in brain pathology or neuroprotection is still not well known.
Cardiac arrest (CA) and subsequent cardiopulmonary resuscitation
induces widespread brain damages. In a porcine model of CA our
laboratory showed marked neuronal, glial and myelin damages in
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the cortex, hippocampus, cerebellum, thalamus, hypothalamus and
the brain stem following 30 to 180 min after return of spontaneous
circulation (ROSC) in pig model. Interestingly these neuropatholog-
ical changes in CA were considerably reduced by pretreatment with
methylene blue (MB), an antioxidant dye following 60 min to
180 min after ROSC. Thus, it would be interesting to see whether
ubiquitin levels are also altered after CA and/or ROSC in identical
brain areas and this effect could be further influenced by MB
treatment.
Our observations using ELISA showed selective and specific increase in
ubiquitin levels in most of the above brain areas immediately after
untreated CA and progressively from 30 min to 180 min after ROSC.
Cerebellum and cortex showed most pronounced increase in ubiquitin
levels. Pretreatment with MB during cardiopulmonary resuscitation
significantly attenuated ubiquitin levels from 60min on to 180 min
after ROSC. These observations suggest that increased levels of ubiquitin
are relatedwith brain ischemic pathology and a reduction in this level is
associated with neuroprotection in CA, not reported earlier.

doi:10.1016/j.jns.2013.07.686
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Indian Aphasia battery: Tool for specific diagnosis of language
disorder post stroke

A. Nehraa, D. Pershadb, V. Sreenivasc. aClinical Neuropsychology, All
India Institute of Medical Sciences (AIIMS), New Delhi, India; bClinical
Neuropsychology, Department of Psychiatry, Ex-Post Graduate Institute
of Medical Education & Research, Chandigarh, New Delhi, India;
cDepartment of Biostatistics, All India Institute of Medical Sciences (AIIMS),
New Delhi, India

Background& aims: Aphasia is a language disorder whichmay disrupt
an individual's functioning. To plan amode of therapeutic/rehabilitative
work, it is important to assess problems from neuropsychological per-
spective focussed on remediation of the impaired processes or compen-
sation via the intact processes or both (Hillis AE, 2001). It targets
sequence set of representations (stored visual, orthographic, semantic,
phonological information) for solving particular task (e.g. naming).
Since no test available to assess north Indian population with specific
colloquial expression thus, needwas felt to assess these patients. Hence,
the aims are to:
1. Develop standardized neuropsychological test to diagnose the
presence, degree, specificity & type of aphasic disorders.
2. Assess all language areas, from perceptual modalities (auditory, visual,
& gestural), processing functions (comprehension, analysis, problem-
solving) to response modalities (writing, articulation, manipulation) for
specific prognosis.
Method: The study had 2 phases. 1st phase: development of test
material & 2nd phase: administration on aphasics (A), normals (N) &
other than aphasics (OA). The test consisted of 5 sections, viz., Acoustic
Problems (5), Speech & Language Problems (10), Simple Mathematical
Problems (3), Perceptuomotor &Writing Problems (5) &Visual & Verbal
Problems (3). All sub-sections were in auditory & orthographic
mode. The test was administered on 122 (A), 74 (N) and 64 (OA) aged
18–81 years.
Results: The test was 75% sensitive to (A) while 72% sensitivity to
(OA) on the entire task in all modalities.
Conclusion: It can be used for assessment of specific aphasia for
planning better prognosis alongwith other pharmacological treatment,
thereby improving quality of patient's life.

doi:10.1016/j.jns.2013.07.687
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Superficial siderosis of the central nervous system: A
post-mortem 7.0 tesla magnetic resonance imaging
study with neuropathological correlates

J. De Reuck. Université Lille Nord de France, Lille, France

Background: This study aims to elucidate the pathological substrate
of superficial siderosis (SS), regarded as a radiological marker of
cerebral amyloid angiopathy (CAA). The present study investigates
the prevalence of SS and underlying lesions with 7.0 T MRI in post-
mortem brains of patients with various neurodegenerative and
cerebrovascular diseases.
Materials and methods: Hundred-twenty post-mortem brains were
examined with 7.0 T MRI and their neuropathological correlates. The
MRI examination consisted of a positioning, a T2 and a T2*-weighted
sequence of coronal sections of a cerebral hemisphere and horizontal
sections through pons and cerebellum.
Results: Fourty-five brains (37.5%) with 83 separate zones of SS were
detected, including 25 zones of disseminated siderosis (macro-SS)
and of 58 areas of focal siderosis, restricted to less than 3 sulci
(micro-SS). Macro-SS was associated with 14 lobar hematomas and
11 cerebral infarcts (p = 0.64), while micro-SS was associated with
19 micro-bleeds and 39 micro-infarcts (p b 0.001). Comparison of
the 15 CAA to the 30 non-CAA brains showed that macro-SS was due
to a lobar hematoma in 53% in the former compared to 3% in the
latter group (p = 0.003). Micro-SS was due to a micro-bleed in 7% in
the CAA brains and to 40% in the non-CAA brains (p = 0.03).
Conclusions: SS is due to cerebral bleeds as well as to cerebral
infarcts. It should not to be considered as an additional Boston
criterion for CAA. Macro-SS is mainly related to lobar hematomas
while micro-SS is mainly due to cortical micro-infarcts.

doi:10.1016/j.jns.2013.07.688
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Factors associated with remote seizure in cerebral vein and dural
sinus thrombosis

V. Davoudi, K. Keyhanian, M. Saadatnia. Isfahan Neurosciences
Research Center, Isfahan University of Medical Sciences, Isfahan, Iran

Introduction: Whether initiating anticonvulsants treatment for all
cerebral vein and sinus thrombosis patients or to wait for a seizure
before starting the treatment is a vital question in management of
cerebral vein and sinus thrombosis. Here in this study we wanted to
define the possible risk factors of presenting, early and remote
seizures in cerebral vein and sinus thrombosis patients.
Materials and methods: We have designed a prospective cohort
study from April 2007 to April 2012, in 94 patients in al-Zahra
Hospital, Isfahan, Iran. On admission, complete neurologic examina-
tion and further brain imaging were performed to evaluate probable
risk factors for seizure. To recognize seizure predictors, we compared
demographic, clinical and imaging factors among patients with or
without presenting early and remote seizures.
Results: Among 94 patients, 32 ones (34%) have experienced at least
one seizure on the basis of cerebral vein and sinus thrombosis. Bivariate
analysis has shown significant association with remote seizure in
patients with low consciousness, supratentorial lesion, lesion in
occipital, temporal and parietal lobe, thrombophilia, seizure in acute
phase and sigmoid sinus thrombosis. In logistic multiple regression
analysis, there was no factor who can predict remote seizure.
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Conclusions: Our results demonstrate that seizure in acute phase is the
most significant factor in relation with remote seizure. Parenchymal
lesion in supratentorial area was also found to be considerably
associated with both early and remote seizures. But there was no factor
predicting seizure in long-term. Larger studies should be performed to
study predicting factors for early and remote seizures.

doi:10.1016/j.jns.2013.07.689
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Nocturnal blood pressure regulation in stroke patients with
sleep apnea — Impact of etiology, comorbidity, medication
and cerebral lesion

M.T. Saletu, S. Kotzian, I. Schiefer, M. Hillberger, J. Spatt.
Neurorehabilitation, NRZ Rosenhügel, Vienna, Austria

Background: In clinical routine, stroke patients with sleep apnea
(SA) show a different blood pressure (BP) response to respiratory
events. The aim of the study was to evaluate the impact of age,
comorbidity, medication, etiology and location of cerebral lesions on
nocturnal (BP) in stroke patients with SA.
Methods: Respirographic sleep studies were performed in all stroke
patients that underwent neurorehabilitation. Their systolic BP was
determined by means of a non-linear algorithm and an individual
one-point calibration of the pulse transit time obtained with a cuff-
based BP measuring (SOMNOmedics GmbH, Germany). The number
of systolic rises (defined as N15 mmHg) was scored. Risk factor
evaluation, Oxfordshire Community Stroke Project (OCSP) and TOAST
classification were performed.
Results: Out of the 203 stroke patients (age 58 ± 12) enrolled in the
study, 38% were suffering from SA (AHI N 15). They showed a median
of 47 ± 38 BP rises per hour, with a median rise by 19 ± 3 mmHg
and a median nocturnal systolic BP of 138 ± 26 mmHg. In 7 patients,
no apnea-related BP rises were observed (non-responders). Etiologi-
cally, they showed an equal distribution of small-artery occlusion (3),
large-artery atherosclerosis (1), stroke of other determined (1) or
undetermined cause (1), cardioembolism (1) and cerebral hemorrhage
(1). There were neither differences in OCSP vessel lesions nor other
influence factors for the non-responders.
Conclusion: 9.1% of stroke patients with SA show an atypical blood
pressure response to apneas (non-responders). The missing blood
pressure response doesn't seem to be correlated with age, comorbidity,
clinical symptoms, medication, etiology, or cerebral lesion.

doi:10.1016/j.jns.2013.07.690
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Osteoporosis may be a predictor af silent cerebral infarct and
white matter change in community-dwelling healthy
adults: Present project

S.-H. Suka, Y.-J. Kimb. aNeurology, Wonkwang University SanbonMedical
Center and AnsanMunicipal Geriatric Hospital, Gunpo-si, Seoul, Republic of
Korea; bNeurology, Sungae Hospital, Seoul, Republic of Korea

Background: Loss of bone and muscle mass, fall and fractures are
common conditions after stroke. Possible association between reduced
bone density and cognitive impairment in postmenopausal women are
well recognized. However, the relationship betweenbonemass loss and
silent infarcts and cerebral white matter changes remains unknown.

Methods: Bone densitometry measured by Dual-energy X-ray absorp-
tiometry and brain CT scan were performed for 650 subjects (458
female, mean age 63 ± 7.8 years; 192 male, 61.5 ± 8.5 years) among
650 stroke- and dementia-free adults older than 50 years between
January 2009 and December 2010. Assessment of vascular risk factors
and physical examination by in-person interview and were also taken.
Results:We did analyze 646 subjects who have taken brain CT scan and
BMD study. In unadjusted analysis, the odds ratio (OR) for silent cerebral
infarcts and/or cerebral white matter changes in men with osteoporosis
was 3.8 (95% CI, 1.62–8.86; p = 0.002) and 2.2 (95% CI, 1.35–3.53;
p= 0.002) inwomen as compared to subjectswith normal bone density.
Even after adjustment for age, education, hypertension, DM, hypercho-
lesterolemia, and current smoking, the OR was 3.8 (95% CI, 1.43–10.3;
p= 0.008) for men and 1.9 (95% CI, 1.10–3.18; p= 0.02), for men.
Conclusion: These findings suggest that bone mass loss may be a
predictor of atherosclerotic vascular lesions in community-dwelling,
apparently healthy men as well as women. Severe bone mass loss
among men may be more harmful than among women. Further
exploration of relationship between bone mass loss and atherosclerotic
cerebral lesions is needed.

doi:10.1016/j.jns.2013.07.691
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The effect of lithium in enhancing post-stroke motor recovery: A
double-blind, placebo-controlled, randomized clinical trial

S.A. Sajedia, S.E. Mohammadianinejada, N. Majdinasaba, F. Abdollahib,
M. Masoudi Moqaddama, F. Sadra. aDepartment of Neurology, Ahvaz
Jundishapur University of Medical Sciences, Ahvaz, Iran; bDepartment of
Internal Medicine, Ahvaz Jundishapur University of Medical Sciences,
Ahvaz, Iran

Background: Evidences from cultured cells and animal models of
ischemia suggested that lithium has neuroprotective and neuro-
trophic effects and may play a desirable role in reducing infarct
volume and improving the brain insults from stroke.
Objective: The aim of the study was to evaluate the efficacy of
lithium in motor recovery after ischemic stroke with focus on distal
upper limb motor recovery.
Material and methods: This was a placebo-controlled, double-blind,
and randomized clinical trial on 80 patients with first ever stroke,
allocated randomly in lithium 300 mg/twice daily or placebo.
Treatment was initiated 48 h after stroke and continued for 30 days.
Modified National Institute of Health Stroke Scale (mNIHSS) and
hand subsection of Fugl-Meyer Assessment (hFMA) were used to
evaluate impairment on the 5th and 30th of treatment.
Results: 66 subjects completed the study, including 32 subjects in
lithium and 34 in placebo group. In general, there were no
statistically significant difference in the improvement in mNIHSS
(p = 0.40) and hFMA (p = 0.07) after 30 days. However, a subgroup
analysis showed that patients with cortical strokes in lithium group
had significantly better improvement in both mNIHSS and hFMA in
comparison to placebo group (p = 0.003). About 44% (n = 14) of
patients in lithium group, mainly from cortical stroke subgroup,
regained more than 25% of full function based on hFMA, while this
rate in placebo group was 14.7% (n = 5)(p = 0.009).
Conclusion: We observed some promising effect from lithium in
enhancing recovery in cortical sub-group of ischemic stroke. Larger trial
with more cortical stroke patients is needed to better investigate this
effect.

doi:10.1016/j.jns.2013.07.692
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Shoulder hand syndrome in hemispheric stroke

M.A. Hannana, M.M. Sabekab, M.B.A. Miaha. aDepartment of Neurology,
Bangabandhu Sheikh Mujib Medical University, National Institute of
Neuro-Sciences andHospital, Dhaka, Bangladesh; bDepartment of Neurology,
National Institute of Neuro-Sciences and Hospital, Dhaka, Bangladesh

Introduction: Shoulder-hand syndrome (SHS) is the post-stroke
pain in the paretic limb characterized by regional pain, sensory
changes (allodynia), abnormalities of temperature and sudomotor
activity, oedema formation, abnormal skin color changes that usually
occur between two weeks to five months after stroke.
Incidence: 1.5%–70%.
Clinical criteria: Pain-spontaneous, allodynia, hyperalgesia.
Motor disturbances: tremor, weakness, lack of muscular coordination,
decreased range of motion, myoclonus, dystonia.
Skin changes: Color changes, sudomotor abnormalities, temperature
dysregulation, oedema, nail growth, anxiety, depression.
Possible causes: Aetiology of stroke, side affected, sensory impairment,
spasticity, shoulder subluxation, the severity and recovery of motor
deficit, Phenobarbital use, etc.
Method/objective: The aim of the study was to review the clinical
features of SHS.
Study type: Cross-sectional study.
Study Place: Neurology department, Bangabandhu Sheikh Mujib
Medical University, Dhaka.
Study Period: July 2009–June 2011 (2 years).
Subjects: Stroke with SHS.
Sample size: thirty cases. Sampling technique: Convenient sampling.
Data collection: By interviewed questionnaire, SHS was diagnosed
by clinical criteria.
Result:Age range of the caseswas 45–75 years. SHSwasmore common
in 56–65 years of age. Clinical features were Weakness (96.7%),
Spontaneous Pain (93.3%), Oedema (86.7%), Raised temperature
(63.3%), Tremor (36.7%), Hyperalgesia (33.3%), Color change (30%),
Dystonia (30%), Normal temperature (30%), Allodynia (26.7%),
Sudomotor change (23.3%), Myoclonus (10%), Decreased temperature
(6.7%).
Conclusion: SHS is not very uncommon in our clinical setting. This
study aimed at reviewing the clinical features of SHS after
hemispheric stroke. It is not related to any type of stroke or any
side of stroke affected.

doi:10.1016/j.jns.2013.07.693
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Predictors and causes of hospital readmissions after acute
ischaemic stroke: Local data from a hospital-based registry

A.C.Y. Chan. Tuen Mun Hospital, Hong Kong, Hong Kong

Background: Acute ischaemic stroke patients have significant neuro-
logical deficits, which may lead to increased hospital readmission rates
during the first year after index stroke.
Objective: This study looks for the predictors of hospital
readmission within the first year of discharge for index ischemic
stroke, and investigates for the common causes of hospital
readmission.
Methods: 1797 patients were admitted to our hospital from January
1, 2009 to December 31, 2009 for acute ischaemic stroke. Four
hundred patients were sampled by simple randomization and they

were dichotomized into those with hospital readmission and those
without. Their demographics were analyzed with SPSS 16.0, and
their causes and times to next hospital readmission were also
investigated.
Results: A total of 400 patients were studied in detail, but after
exclusion, 334 patients were recruited for this study. 168 patients were
found to have hospital readmission within 1 year of discharge for index
acute ischaemic stroke. The predictors of hospital readmission include
elderly patients with age b72 years, cardioembolic stroke, diabetes
mellitus, complications occurring during index admission, and
NIHSS N 5. Commonest causes of hospital readmission include infection
and recurrent stroke.
Conclusion: Certain patients who are admitted to hospital for
acute ischaemic stroke are at increased risk of readmission after
the index event. Risk factors for early readmission, i.e. after the
first 30 days, and for late readmission, i.e. from the 31st day
onwards, can be identified early and readmissions can be
prevented. This may minimize the cost brought about to the
health care burden.

doi:10.1016/j.jns.2013.07.694
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Electrocardiographic maximal P-wave duration in patients
with acute ischemic stroke: A novel yardstick in
diagnosing ischemic-stroke subtypes?

M. Sugie, Y. Shimizu, K. Itaya, Y. Ohnaka, Y. Kamiya, H. Ichikawa.
Neurology, Showa University Fujigaoka Hospital, Kanagawa, Japan

Background: P-wave parameters of electrocardiogram (ECG) have
associations with atrial fibrillation (AF), myocardial ischemia, or systemic
embolism.
Objective:We aimed to evaluate whether maximal P-wave duration
(P-max), one of the P-wave parameters, provides additional
diagnostic information in determining ischemic-stroke subtypes.
Patients and methods: We enrolled 160 acute stroke patients who
showed sinus rhythm on admission. The P-max was defined as the
greatest P-wave duration among all 12-leads of ECG measured by
calipers manually. The patients were classified into 3 groups by the
P-max value; group 1: b80 ms (n = 33), group 2: 90–110 ms
(n = 73), and group 3: N120 ms (n = 54). In these 3 groups, clinical
background, ECG findings during admission, and ischemic-stroke
subtypes were compared. The ischemic-stroke subtypes were
classified into large-artery atherosclerosis (LAA), cardioembolism
(CE), small-vessel occlusion (lacunar), and others with determined
etiology.
Results: In post hoc analysis, chronic kidney disease, development of
premature atrial contraction and paroxysmal AF, and dilation of left
atrial dimension on echocardiogram were significantly more frequent
in group 3, compared with the other groups. In chi-square test, group 3
had CE more frequently than other ischemic-stroke subtypes
(P b 0.001). Meanwhile, groups 1 and 2 had CE less frequently than
the other ischemic-stroke subtypes (P = 0.04 and 0.006, respectively).
In contrast, there was a tendency that the lacunar was more frequently
in groups 1 (P= 0.07).
Conclusion: The P-max in acute stroke patients who show sinus
rhythm on admission may be a simple, convenient and practical
yardstick in diagnosing ischemic-stroke subtypes.

doi:10.1016/j.jns.2013.07.695
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A case of relapse and remitting cerebral infarction associated
with polycythemia vera

S.-H. Leea, J.-H. Kima, S.H. Heoa, S.-H. Chob, S.S. Yoona. aDepartment of
Neurology, Kyung Hee University Hospital, Seoul, Republic of Korea;
bDepartment of Neurolgy, SM Christianity Hospital, Pohang,
Republic of Korea

Background: Polycythemia vera (PV) is a chronic myeloproliferative
disorder characterized by increased production of leukocytes,
erythrocytes and platelet. We present a case of relapse and remitting
ischemic stroke associated with PV, which resulted in aggravation of
infarction by hematologic abnormalities.
Objective: The aim of the study was to present a case of relapse and
remitting cerebral infarction with PV and discuss the relationship
between aggravation of ischemic stroke andhematologic abnormalities.
Patients and methods: A fifty-two-year-old woman visited our
department of emergencywith transcortical sensory aphasia. Her brain
MRI and MR angiography (MRA) showed the acute ischemic stroke in
left paterietotemporal lobe and mild stenosis of ipsilateral middle
cerebral artery (MCA). She was diagnosed with PV according to WHO
criteria at the first hospitalization. She was hospitalized five times for
recurrent ischemic stroke during about 3 month. The brain DWI, MRA
and laboratory test were evaluated at each hospitalization.
Results: The patient's neurological symptoms got worse and MRA
revealed the progression of stenosis and occlusion of proximal left MCA
finally.While the level of hemoglobin andhematocrit has been improved
in her laboratory test, but the white blood cell (WBC) count and platelet
count have been increased despite continued treatment of PV.
Conclusion: In this case, increased WBC and platelet count may play an
important role in formation of local thrombus and contribute to the
progression of large artery stenosis. Unlike the other cases, we
demonstrate the relationship between aggravation of intracranial artery
stenosis and hematologic deterioration by serialMRA and laboratory test.

doi:10.1016/j.jns.2013.07.696
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Effects of uric acid levels on outcome in severe ischemic stroke
patients treated with intravenous Rtpa

S.H. Heoa, S.-H. Leea, J.-H. Kima, S.-H. Chob, S.S. Yoona, D.-I. Changa.
aDepartment of Neurology, Kyung Hee University Hospital, Seoul,
Republic of Korea; bDepartment of Neurology of SM Christianity
Hospital, Pohang, Republic of Korea

Background: Uric acid (UA) has been known to be a neuroprotective
antioxidant because of its free radical scavenger activity. However,
many observational studies indicate that elevated serum levels of UA
increase the risk of cardiovascular events. We studied the influences of
UA in patients with acute ischemic stroke after thrombolytic therapy.
Objective: To confirm the association of admission UA level with
clinical outcome in intravenously thrombolyzed patients stratified by
stroke severity.
Patients and methods: Two hundred eighteen consecutive patients
treated with intravenous thrombolysis were included for this
analysis in our prospective stroke registry. Early improvement was
defined as an improvement from baseline in the National Institutes
of Health Stroke Scale (NIHSS) score by ≥4 points 24 h after stroke
onset and excellent functional outcome was defined as 3-month
modified Rankin Scale score by using responder analysis.

Results: There was no significant relationship between serum UA
levels and early improvement or excellent functional outcome in
total group. However, in the patients with severe baseline stroke
deficits (NIHSS score ≥15), patients with higher tertile of UA levels
had a significant association with excellent functional outcome
(p = 0.003). Excellent functional outcome in patients with severe
baseline stroke deficits might be associated with serum UA levels
particularly in men but not in women.
Conclusions: Increased serum UA levels are significantly associated
with better outcome in severe ischemic stroke patients treated with
intravenous thrombolysis, but the effectiveness of UA can differ by
initial stroke severity and gender.

doi:10.1016/j.jns.2013.07.697
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Characterization of cerebral venous thrombosis in a
stroke unit — Cross-sectional study

M. Brum, A.M. Carrilho, C. Rosado, R. Guerreiro, J. Pinto Marques.
Department of Neurology, Centro Hospitalar de Setúbal,
Setúbal, Portugal

Background: Cerebral venous thrombosis (CVT) is the least common
form of acute cerebrovascular disease, 0.5% of all strokes. Diagnosis
may be delayed due to large spectrum of clinical symptoms and
nonspecific signs on neuroimaging.
Objective: The aim of the study was the characterization of CVT
cases diagnosed in our stroke unit.
Patients and methods: 13 patients with CVT admitted in our
department from January 2008 to December 2012 were assessed
through retrospective, epidemiological characteristics, clinical features,
risk factors and prognosis.
Results: Of the 13 patients with confirmed CVT, 10 were female, aged
between 21 to 57 years (average 38.25). We found thrombotic risk
factors in 10 patients: oral contraceptives use (n= 4), infection (n= 2)
and thrombophilia (n= 2). The diagnosiswasmade byMRI in 11 cases,
1 by brain Veno-CT and another by Angiography. Median time from
onset of symptoms to diagnosis was 2 days. In 5 patients, multiple
sinuses were affected; the most frequent was lateral sinus (n= 7),
followed by superior sagittal sinus (n= 6). Headache, with or without
associated deficits, was the most common symptom, occurring in 12
patients. Six patients had a good outcome with complete recovery at
early stage of treatment and the rest remained with mild disability.
Conclusion: The data of our patients were similar to literature.
However, in our series no deaths occurred and the prognosis was good.
This can be explained by rapid diagnosis (only 2 days, less than other
studies) and treatment initiation. CVT should be considered in diagnosis
of secondary headache even in the absence of other symptoms.

doi:10.1016/j.jns.2013.07.698
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Hematoma size but not Gcs score on admission predicts
in-hospital case fatality in the very elderly. A case control study

M. Florczak-Rzepkaa, B. Piechowski-Jozwiakb, K. Gocylaa,
J. Sierdzinskic, H. Kwiecinskia, A. Kaminskaa. aDepartment of Neurology,
Medical University of Warsaw, Warszawa, Poland; bDepartment of
Neurology, King's College Hospital, London, UK; cDepartment of Informatics
and Biostatistics, Medical University of Warsaw, Warszawa, Poland
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Background: Despite extensive investigations in the stroke medicine,
still there is little known about the course of spontaneous intracerebral
haemorrhage (SICH) in the very elderly.
Material and methods: A retrospective study of 231 consecutive cases
diagnosed with SICH was carried out in the Department of Neurology at
theMedical University ofWarsaw. A case control study included patients
with SICH aged ≥80 years. Data on risk factors, clinical presentation,
neuroimaging and outcomes were collected and statistically analysed.
Results: The whole studied population consisted of 231 patients
(52%male): 66 aged ≥80 years and 165 b 80 years of age. There were
more female cases among the very elderly (65% vs 46%, p = 0.009).
Hypertension was the most common risk factor in both age groups
(p = 0.21). Coronary artery disease and atrial fibrillation were statisti-
cally more frequent in the elderly (CAD:p b 0.001; AF:p b 0.001). No
significant differenceswere observed inGCS score or the SICH site. Larger
hematoma size (3.6 cm vs 3.2 cm, p = 0.04) and more frequent
occurrence of intraventricular extension (IVH) (41% vs 24%, p = 0.05)
were found in patients aged≥80 years. Themortality rate was higher in
the older patients (in-hospital mortality: 40.9% vs 15.2%, 30-day
mortality: 33.3% and 13.3%; both p= 0.02). Hematoma size predicted
in-hospital case fatality in the very elderly (p = 0.005), whereas
hematoma size and GCS score had predictive value in patients aged
b80 years (p = 0.001 and p= 0.017, respectively).
Conclusion: The very elderly patients with SICH are a high risk group as
far as clinical outcomes and prognosis is concerned. Hematoma size
seems to be themost powerful parameter in predicting early mortality.
Further prospective studies are needed to identify prognostic factors in
this subpopulation.

doi:10.1016/j.jns.2013.07.699
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Prevalence and radiological peculiarities of metabolic syndrome
and hypertension in stroke patients

M. Kapianidze, M. Janelidze, N. Mikava, N. Kvirkvelia, N. Lobjanidze,
S. Kapianidze, N. Akiashvili, T. Maisuradze. Neurology,
S. Khechinashvili Medical University Hospital, Tbilisi, Georgia

Background and purpose: Hypertension, obesity and diabetes
(metabolic syndrome) are significant risk factors of stroke. A better
understanding of relation between metabolic syndrome and hyper-
tension may lead to the reduction of cerebrovascular risks and
improve the stroke treatment and outcome as well.
Methods: A total of 345 (F = 198, 69.7 ± 5.3) patients with acute
stroke were investigated. Diagnosis of Metabolic syndrome (MetS)
was ascertained according to the revised National Cholesterol
Education Program Adult Treatment Panel III (ATP III-r). Stroke was
diagnosed using NIHSS criteria. Type, side and site of stroke were
assessed by MRI. Hypertension (HYP) was defined according to
cardiovascular criteria, based on target organ damage. In addition to
hypertension, other modifiable and non-modifiable risk factors were
recorded. Neuropsychological battery and MMSE tests were per-
formed in the target population. The data statistically evaluated by
SPSS-11.0.
Results: Among stroke patients 124/35.9% found to have MetS, 106/
85.4% diagnosed as ischemic stroke with lacunar or multiple brain
lesions. Most of the patients with female preponderance (76) had
moderate to severe leucoaraiosis (71%), mild-to moderate cognitive
disturbances (54%) and dementia (14%). The HYP and obesity alone-
146/42.3% patients had more haemorrhagic stroke (79/54.1%) with
male dominance and psychological disturbances, such as depression
(46%) or depression-anxiety disorders (31%).

Conclusions: Mets may be considered as independent risk factor for
ischemia and dementia (P N 0.001), while the Hypertension and
obesity alone may carry the risk of bleeding and neuropsychological
disturbances (P N 0.001).

doi:10.1016/j.jns.2013.07.700
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Comparison of comorbidity of hypertension and mild cognitive
impairment in atrial fibrilation's patients after stroke
and miocardial infarction

M. Kapianidze, N. Akiashvili, M. Janelidze, S. Kapianidze, N. Kvirkvelia,
N. Lobjanidze, T. Maisuradze, N. Mikava. Neurology, S. Khechinashvili
Medical University Hospital, Tbilisi, Georgia

Background: Mild Cognitive Impairment is the frequent sequela of
patients with neurovascular and cardiovascular disorders, especially
patients with Atrial Fibrilation and may lead to vascular dementia.
Aim: The aim of the study was to establish the role Hypertension on
development of MCI after stroke and Miocardial Infarction.
Methods: 192(93/99) poststroke and post-MI patients with AF were
investigated and underwent MRI scan. Cognition and daily activity
evaluated by MMSE, ADL Index, Cognitive function investigated by
neuropsychological battery test and acute phase and after 3 months.
Depression was evaluated by Hamilton Depression Rating Scale.
According to the test data both neurological (after Stroke) and
cardiovascular (after Miocardial Infarction) patients with atrial
fibrilation were separately divided in III groups:
I — MCI alone, II — Hypertension alone, III — MCI + Hypertension.
Groups did not differ due to vascular risk-factors and demographic
variables.
Results: From patients with MI–MCI and Hypertension alone was
diagnosed in 56 (56.5%) and 38 (38.3%), but after Stroke in 42
(45.1%) and 76 (81.7%) cases respectively. Hypertension +MCI —

were revealed after MI in 42 (42.2%) and postStroke in 68 (71.1%)
cases, — Comparision of both groups revealed that Hypertension
+MCI and Hypertension alone have more frequently were in
poststroke group as well as ADL Index and MMSE, but depression
alone 58 (58.5%) and Executive Dysfunction Syndrome alone 63
(63.6%) more frequently as well their comorbidity (34/34.3%) in
cardiac patients vs poststroke. (p b 0.05).which were correlated with
multiple lacunar silent damage radiologically.
Conclusion: In AF-poststroke patients more demented and hyper-
tensive (OR 9.90, P = 0.031), but the AF-MI patients have more
frequently mild cognitive decline and depression (OR 8,9, P N0.001).

doi:10.1016/j.jns.2013.07.701
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Tracking of mesenchymal stem cells labeled with Gd-Dtpa by Mr
imaging in cerebral ischemia model

K. Genga, D.X. Huanga, R.H. Wub. aShantou University Medical College,
2nd Affiliated Hospital of Shantou University Medical College, Shantou,
China; bDepartment of Medical Imaging, 2nd Affiliated Hospital of
Shantou University Medical College, Shantou, China

Objective: Recent developments in stem cell and gene therapy will
require methods to monitor stem cell survival and integration
repeatedly and non-invasively with a high temporal and spatial
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resolution in vivo. The aim of the study was to explore the possibility
of the rat mesenchymal stem cells (MSCs) labeled with standard
contrast agents (Gd-DTPA) for stem cell tracking.
Methods: MSCs from bilateral femur of rats were cultured and
propagated. Intracellular uptake of Gd-DTPA was achieved by using a
non-liposomal lipid transfection reagent (Effectene) as the transfection
agent. Electron microscopy was performed to detect the distribution of
Gd-DTPA particles in MSCs, and labeling efficiency of Gd-DTPA particles
on MSCs was evaluated using spectrophotometric. Viability and prolifer-
ation of labeled MSCs were evaluated using MTT assay. Labeled MSCs
were detected with T1-weighed MR imaging in vitro and in rat brain.
Results: The presence of Gd-DTPA particles inside the MSCs was
definitely detected by transmission electron microscopy. Labeling
efficiency was highly. There was no difference in viability and
proliferation between the labeled and unlabeled confirmed by MTT
values of light absorption. The labeled MSCs demonstrated the high
signal intensity on T1-weighted MRI in vitro and in rat brain.
Conclusion: Rat MSCs can be labeled with Gd-DTPA particles
without changing the cell viability and proliferation. Obviously
labeled MSCs can be imaged in vitro and vivo. Gd-DTPA shows no
evident adverse effect on the function of labeled MSCs. Gd-DTPA can
be used for the MR imaging tracking of labeled MSCs.

doi:10.1016/j.jns.2013.07.702
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Epidemiology of stroke risk factors in Belarus

H. Lushchyk, S. Likhachev. Neurological Department, State Institution
‘Republic Scientific Practical Centre of Neurology and Neurosurgery’,
Minsk, Belarus

Background: Stroke is one of the leading causes of death. Death from
stroke in people of working age is particularly alarming. Studying the
prevalence of stroke risk factors will help develop an optimal system
for prophylaxis thus reducing morbidity and mortality from stroke.
Objective: The aim of the study was to study prevalence of stroke
risk factors among people of working age.
Patients and methods: Using a specially developed standardized
questionnaire card we carried out the screening of open population.
We examined 189 people aged between 40 and 62 years (mean age
51.68 years) of one of the district polyclinics in Minsk, including 135
women (71.43%) and 54 men (28.57%).
Results: The following risk factors were revealed:
· Overweight — 128 people (67.72%), including 66 people with a BMI
of 26–29 (34.92%) and 62 people with a BMI ≥30 (32.8%);
· Arterial hypertension — 87 people (46.03%), including 33 people
with hypertensive crisis in medical history;
· Family history of hypertension before the age of 60 years — 98
people (51.85%);
· Hypodynamia — 71 people (37.57%);
· Smoking — 46 people (24.34%);
· Coronary heart disease — 35 people (18.52%);
· Family history of stroke/heart attack before the age of 60 years —

31 people (16.4%);
· Diabetes mellitus — 11 people (5.82%);
· Alcohol abuse — 7 people (3.7%).
Conclusion: The most common stroke risk factors in the studied
population are overweight, hypertension and hypodynamia. Particularly
disturbing is the fact that only 44 people (50.57%) with hypertension
regularly take antihypertensive medication.

doi:10.1016/j.jns.2013.07.703
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The prevalence and association with cerebrovascular risk factors
of cerebral microbleeds in Korean ischemic stroke patients

E.J. Choi, T.-W. Kim, J.-S. Kim. Neurology, Seoul St. Mary's Hospital, The
Catholic University of Korea, Seoul, Republic of Korea

Background and Purpose: Advanced age, presence of intracerebral
hemorrhage or ischemic stroke, dementia, hypertension, and use of
antithrombotic therapy have been reported to be associated with a
higher risk of cerebral microbleeds. In addition, the severity of white
matter hyperintensity (WMH)was known to be associatedwith cerebral
microbleeds. We tried to investigate the frequency and the number of
mirobleeds in Korean ischemic stroke patients and risk factors as well as
their relationship to microbleeds.
Methods: Four hundred subjects (mean age ± SD: 66.5 ± 13.5)
visited for acute cerebral infarctions or transient ischemic attacks
were enrolled in this study. For each subject, we researched the
baseline demographic characteristics, cerebrovascular risk factors,
the number and localization of the microbleeds or WMHs.
Results: The prevalence of mirobleeds in this study was 31%. We
revealed that male gender, history of heart disease and WMH acted as
burdens of microbleeds. After regional subdivision, hypertension was a
risk factor for microbleeds especially located in basal ganglia of human
brain. Regardless of the location of microbleeds, we understood that
WMH was considerably correlated with microbleeds.
Conclusion: A higher prevalence of microbleeds was proved in the
Korean ischemic stroke patients than Caucasians. Also, we found that
male or WMHs might be the risk factors for microbleeds. Further-
more, hypertension was a risk factor of the microbleeds existed in
basal ganglia. WMHs were one of the most important risk factors for
microbleeds in spite of bleeding site.

doi:10.1016/j.jns.2013.07.704
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Clinical characteristics of stroke patients in the
Northern Thailand

S. Kosachunhanuna, N. Tipayajakb, A. Khunkumb. aNeurology, Chiang
Mai Neurological Hospital, Chiang Mai, Thailand; bResearch Unit, Chiang
Mai Neurological Hospital, Chiang Mai, Thailand

Background: Acute stroke required emergency management.
Objective: This study aimed to analyze the clinical characteristics
and management of stroke in the Northern Thailand.
Material and methods: We interviewed patient/relative and ana-
lyzed the data of the acute stroke patients admitted to twelve
government hospitals in the Northern Thailand during October 2010
to September 2012.
Results: Total of 802 acute stroke patients were recruited, mean age
was 65 ± 13.5 years old, 54.1% were female. Most patients had
regularly exercise and rarely consumed alcohol. Co-morbidities such
as hypertension, diabetes, dyslipidemia were 57.2%, 15.6%, 18.4%
respectively. Ischemic and hemorrhagic strokes were 79.7% and
20.3%, respectively. Clinical characteristics of the patients including
BP, pulse, GCS, NIHSS, and blood tests were not different between
ischemic and hemorrhagic strokes. Patients admitted to general ward
were 73% and only 13.1% were admitted to stroke unit. Thrombolytic
agent was given in 10.4% of the ischemic stroke patient. The reasons
that this agent was not used were unavailable in the hospital for
24.5%, and 75.5% had contraindications including delayed onset
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(37.9%). Bleeding complication from thrombolytic agent was 15.4%.
Antithrombotic agents for secondary stroke prevention were subse-
quently used in 94.7% of ischemic stroke patients.
Conclusion: Hypertension was the most important risk factor in the
Northern of Thailand. Majority type was ischemic stroke. Due to
resource limitation, most of the patients were admitted to general
ward. Thrombolytic therapy was given in minority of ischemic stroke
patients, reasons apart from contraindication were unavailable and
delayed onset. Improvement system of care is needed.

doi:10.1016/j.jns.2013.07.705
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Goal achievement of risk factor control for patient with ischemic
stroke in the Northern Thailand

S. Kosachunhanuna, N. Tipayajakb, A. Khunkumb. aNeurology, Chiang
Mai Neurological Hospital, Chiang Mai, Thailand; bResearch Unit, Chiang
Mai Neurological Hospital, Chiang Mai, Thailand

Background: Stroke causes morbidity and mortality.
Objective: This study aimed to evaluate the goal achievement of risk
factor control of ischemic stroke in the Northern of Thailand.
Material and methods: We analyzed the data of the ischemic stroke
patients with more than 6 months of onset who regularly followed up
during October 2010 to September 2012. The defined goal of the risk
factor control was according to ASA 2006, and ADA 2008 in patient with
diabetes.
Results: Total of 498 patients were enrolled, aged 66± 12.4 years old,
and 52.1% were male. The proportion of the patients living in the city is
51.9%. Healthcare scheme has a universal coverage of 53.4%, and civil
servant coverage 34.1%. Proportion of patientwith BMI≤ 25 kg/m2was
72%, regular exercise was 61.2%, and quit smoking or never smoking
was 87.2%. Control of HT (SBP/DBP in DM vs. Non DM) was 77.6/91.2%,
and 61.6/76.8%, respectively. Dyslipidemia; LDL≤ 100 mg/dl, DM vs.
non-DM was 48.1% vs. 44.7% and diabetes; FBS≤ 120 mg% and
HbA1C b 7.0% was 50.0%, and 31.3%, respectively. Antithrombotic
agents were prescribed in 91.8% of patient.
Conclusions: Goal achievement of risk factor control for patients with
ischemic stroke in the Northern of Thailand is relatively compatible
with data from international studies but there is still a quality gap.
These findings will be used to encourage participating hospitals to
improvement stoke care.

doi:10.1016/j.jns.2013.07.706
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Transient ischaemic attacks in young adults

V.K. Oranskaya, M. Barabanova, L.V. Shagal. Nervous System Diseases
and Neurosurgery, Kuban State Medical University, Krasnodar, Russia

Background: Transient ischemic attacks (TIAs) are risk factors for
the future development of ischemic stroke.
Objective: To analyze predisposing factors of TIAs in young adults.
Materials and methods: 50 patients with TIA were examined, the 1st
group consisted of patients under 30 years old (10%), the 2nd group
consisted of 30–40 years old patients (18%), the 3rd group— 40–50 years
old (62%). Laboratory and neuroimaging studies were conducted.
Results: The risk factors of TIAs revealed in group 1 were: 35% —

malformation of cerebral vessels, such as openWillis circle (anterior and

posterior trifurcation, posterior communicating artery's aplasia); 20% —

sugar diabetes with angiopathy; 20% — non-ischemic cardiac arrhyth-
mias, 10% combined oral contraceptives intake, and 5% hyper-
homocysteinemia. In group 2, 46% cerebral vessels malformation, 18% —

non-ischemic cardiac arrhythmias, 9% — arterial hypertension (AH) and
9% — cerebral atherosclerosis. In group 3 — 42% AH, 30% — cerebral
atherosclerosis, 22% — malformation of cerebral vessels and 6% — non-
ischemic cardiac arrhythmias. 25% of patients had both atherosclerosis
and other risk factors. Patientswith TIA in anamnesis developed ischemic
stroke in 60% (group 1), 67% (group 2) and 74% (group 3) of cases.
Conclusion: The appropriate screening for cerebral vessels' mal-
formations (as the major risk factor of TIA at the age under 40 years
old), atherosclerosis, metabolic disorders and other risk factors is
necessary for the TIA's prophylaxis.

doi:10.1016/j.jns.2013.07.707
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Plasma neutrophil gelatinase-associated lipocalin and functional
outcome in ischemic stroke

T. Pekara,b, T. Stojakovicc, J. Haasd, N.E. Simmeta, H. Scharnaglc,
T. Gattringera, F. Fazekasa, M.K. Storcha, T. Seifert-Helda. aDepartment
of Neurology, Medical University of Graz, Graz, Austria; bUniversity of
Applied Sciences, Wiener Neustadt, Austria; cClinical Institute of Medical
and Chemical Laboratory Diagnostics, Medical University of Graz, Graz,
Austria; dDepartment of Obstetrics & Gynecology, Medical University of
Graz, Graz, Austria

Background: A range of circulating inflammatory reactants have been
evaluated as biomarker candidates in acute ischemic stroke. However,
no study has shown an additional value of circulating inflammation
related proteins for the prediction of the patients' functional outcome.
Patients and methods: At one week from ischemic stroke onset, we
measured plasma levels of neutrophil gelatinase-associated lipocalin
(NGAL) in 46 consecutive ischemic stroke patients. Protein levels
were related to the occurrence of post-stroke infections and the
patients' modified Rankin Scale (mRS) at day 90 after stroke.
Results: Plasma levels of NGAL correlated significantly with the mRS at
day 90. In predictive models for unfavourable (mRS 3–6) vs. favourable
(mRS 0–2) outcomes which included the National Institutes of Health
Stroke Scale on admission, the patients' age, and thrombolytic therapy,
the addition of NGAL significantly increased the area under receiver
operating characteristics curves. Plasma NGAL levels did not add
prognostic information when the occurrence of post-stroke infections
was also included into the predictive models.
Conclusions: Elevated circulating NGAL levels one week following
ischemic stroke are associated with worse functional outcomes at
three months and reflect the occurrence of post-stroke infections.

doi:10.1016/j.jns.2013.07.708
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Plasma midregional pro-adrenomedullin improves prediction of
functional outcome in ischemic stroke
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F. Fazekasa. aDepartment of Neurology, Medical University of Graz, Graz,
Austria; bUniversity of Applied Sciences, Wiener Neustadt, Austria;
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cClinical Institute of Medical and Chemical Laboratory Diagnostics,
Medical University of Graz, Graz, Austria; dDepartment of Neurology,
Konventhospital Barmherzige Brueder, Austria; eKonventhospital
Barmherzige Schwestern, Linz, Austria

Background: To evaluate if plasma levels of midregional pro-
adrenomedullin (MR-proADM) improve the prediction of functional
outcome in ischemic stroke.
Patients and methods: In 168 consecutive ischemic stroke patients,
plasma levels of MR-proADM were measured within 24 h from
symptom onset. Functional outcome was assessed by the mRS at
90 days following stroke. Logistic regression, receiver operating
characteristics (ROC) curve analysis, net reclassification improve-
ment (NRI), and Kaplan–Meier survival analysis were applied.
Results: Plasma MR-proADM levels were found significantly higher in
patientswith unfavourable (mRS 3–6) compared to favourable (mRS 0–
2) outcomes. MR-proADM levels were entered into a predictive model
including the patients' age, NIHSS, and the use of recanalization therapy.
The area under the ROC curve did not increase significantly. However,
category-free NRI of 0.577 (p b 0.001) indicated a significant improve-
ment in reclassification of patients. Furthermore, MR-proADM levels
significantly improved reclassification of patients in the prediction of
outcome by the Stroke Prognostication using Age and NIHSS-100
(SPAN-100; NRI = 0.175; p = 0.04). Kaplan–Meier survival analysis
showed a rising risk of death with increasing MR-proADM quintiles.
Conclusions: Plasma MR-proADM levels improve the prediction of
functional outcome in ischemic stroke when added to the patients'
age, NIHSS on admission, and the use of recanalization therapy.
Levels of MR-proADM in peripheral blood improve the reclassification
of patients when the SPAN-100 is used to predict the patients'
functional outcome.

doi:10.1016/j.jns.2013.07.709
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Cardio-embolic causes of stroke in young adults

F.M. El-Mabruk. University of Benghazi, Benghazi, Libya

Background: Numerous aetiologies are responsible for stroke in
young adults. A fundamental challenge in approaching a young
stroke patient is that the cause of the stroke can be one of the many
disease processes.
Objective: To determine the frequency of cardioembolic causes in
young adults with acute stroke and compare this with other causes.
Methods: Prospective study of young adults presenting with acute
first-ever stroke. The cases included people aged between 17 and
55 years, who had acute stroke, during thirty month period. The
stroke mechanism was determined on patient's characteristics,
presenting clinical features, risk factors for stroke and the results of
the investigations performed.
Results: One hundred and thirty five patients with first-ever stroke
aged 17–55 years were identified. The mean age was 45.4 ± 9.0 (SD)
for men and 39.8 ± (11.5 SD) for women. The presumed stroke
aetiology for men and women was established in 72 (53.5%) patients.
Of these, Cardio-embolic causes were presumed in 16/72 (22%).
Atherosclerosis accounts for 16 (22%) of cases. Haematological
causes were presumed in 10/72 (14%) patients. Other disorders
including non-atherosclerotic vasculopathies explained 30/72 (42%)
cases. The causes of stroke were undetermined in 63 (46.5%) of the
patients.
Conclusions: In this population of young patients, cardiac embolism
is a very important cause of stroke. Even after taking an exhaustive

history, examining the patient in great details and undertaking
numerous investigations, there may still be patients in whom no
reasonable explanation for their stroke can be found.

doi:10.1016/j.jns.2013.07.710
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Where should we direct our efforts among in-hospital steps from
arrival to achieve faster recanalization in acute ischemic stroke?

S. Watanabe. Stroke Unit, Shonan Kamakura General Hospital,
Kamakura, Japan

Background and purpose: Faster recanalization is related to better
clinical outcome in acute ischemic stroke. The purpose of our
retrospective study is to analyze the time taken in various aspects of
in-hospital care from ER arrival to arterial puncture in patients
undergoing endovascular therapy and to find which step the longest is.
Method: Stroke Center Database was investigated retrospectively
and included in our analysis were patients:

(1) who were admitted to our institution from January 2004 to
June 2012,

(2) who presented some neurological symptoms,
(3) who underwent MRI following CT, which showed acute

ischemic stroke caused by major vessel occlusion and no
intracerebral hemorrhage,

(4) who underwent endovascular therapy including local intra-
arterial fibrinolysis, mechanical thrombectomy using balloon,
Merci retrieval system and Penumbra system and stenting.

We examined the times from ER arrival to arterial puncture (ER–AP),
from ER arrival to CT (ER–CT), from CT to MRI (CT–MR), and from
MRI to arterial puncture (MR–AP).
Result: During the study period, 212 patients were included for
retrospective analysis. The average ER–AP time was 2.73 ± 1.39 h,
the average ER–CT, CT–MR and MR–AP times were 0.47 ± 0.38 h,
0.81 ± 0.37 h and 1.45 ± 0.68 h, respectively. The MR to AP step
spent the longest time and the CT to MR step was the second.
Conclusion: CT to MR and MR to arterial puncture times show wide
variability and the times must be reduced to achieve faster recanaliza-
tion by endovascular therapy.

doi:10.1016/j.jns.2013.07.711
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Adipokines level and insulin resistance in abdominally
obese patients with primary acute ischemic non-lacunar
hemispheric stroke

M. Delva, N. Lytvynenko. Ukrainian Medical Stomatological Academy,
Poltava, Ukraine

Background: During the last decade there are numerous reports
regarding obesity as a factor that could influence stroke severity and
outcome.
Objective: The aim of this study was to determine humoral and
endocrine changes among patients with abdominal obesity II class in
the acute phase of ischemic non-lacunar hemispheric strokes.
Design and methods: This study evaluated 18 non-diabetic abdomi-
nally obese patients (class II) aged 61.3 ± 0.7 years (39% women) with
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primary acute ischemic non-lacunar stroke. Patients were matched for
infarct volume and co-morbidities. Serum concentrations of
adiponectin and leptin, as well as HOMA-IR index were assessed at 1st
and at 10th day after stroke onset in fasting state. For comparison, a
control group of 9 abdominally obese conditionally healthy humans
with chronic lumbalgia has been formed.
Results: Abdominally obese patients have significant and sustained
reduction of adiponectin level at 1st (23.4 ± 1.5 μg/ml, p b 0.05) and
at 10th post-stroke day (27.9 ± 4.2 μg/ml, p b 0.05) in comparison
with control group of obese healthy humans (42.0 ± 2.7 μg/ml).
Moreover, abdominally obese patients have significant transient
elevation of leptin serum level (22.3 ± 3,8 ng/ml, p b 0.05) and
HOMA-IR (21.26 ± 5.94, p b 0.05) at 1st day after stroke with
subsequent return to basal values on the 10th post-stroke day
(11.4 ± 3,4 ng/ml and 2.25 ± 0.49, respectively). Maybe, these
peculiarities are interdependent and constitute the syndrome of
adipose tissue reaction in stroke.
Conclusion: Under the conditions of acute ischemic non-lacunar
hemispheric stroke, patients with abdominal obesity II class have
sustained reduction of adiponectin serum level and transient
elevation of leptin serum level as well as HOMA-IR.

doi:10.1016/j.jns.2013.07.712
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Stroke mechanisms and prognosis of monoparetic stroke

S.-J. Leea, T.-I. Chungb. aDepartment of Neurology, SejongGeneral Hospital,
Bucheon, Republic of Korea; bDepartment of Neurology, GangneungDong-In
Hospital, Gangneung, Republic of Korea

Background: Although isolated monoparesis following stroke has
been discussed in the literature, there are only a few studies about
this topic. In this study, we attempted to clarify the lesion
topography, mechanisms and prognosis for this rare entity of stroke.
Methods: We prospectively studied 295 consecutive acute stroke
patients. Monoparetic stroke was defined as follows:

1) isolated motor deficit in either a leg or an arm without
coordination deficit, language deficit and significant involvement
of speech or face,

2) the motor deficit was caused by an acute ischemic or hemorrhagic
stroke.

Results: Among the295 patients, 11 had a monoparetic stroke (6
male and 5 female, mean age 63.2 years) involving an upper limb (7
hand palsies and 1 arm paresis) or a lower limb (3 patients). They
had an acute ischemic stroke except one who manifested a right
hand palsy related to the bleeding of metastatic brain tumor. The
lesions were mainly located in frontoparietal cortex. Only two cases
had a subcortical lesion. Cardioembolism was the cause of stroke in 4
patients, and large artery atherosclerosis (artery to artery embolism)
in 4 patients, small vessel disease in 1 patient, and intratumoral
hemorrhage in 1 patient. Besides, one case had two potential causes
of stroke (cardioembolism and atherosclerosis). All patients except
one case with metastatic tumor showed a good prognosis at
discharge (modified Rankin scale ≤ 2).
Conclusion: Monoparetic stroke was mostly related to embolism,
and had a good prognosis of neurological recovery if it was not a
tumorous condition in the brain.

doi:10.1016/j.jns.2013.07.713
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The influence of VEGF-A in brain edema on acute ischemic stroke

I.S. Setyopranoto, S. Wibowo. Neurology, Faculty of Medicine Gadjah
Mada University, Sardjito Hospital, Yogyakarta, Indonesia; Neurology,
Sardjito Hospital, Yogyakarta, Indonesia; Stroke Unit, Sardjito Hospital,
Yogyakarta, Indonesia

Background: Hypoxia causes transcription of genes that are
controlled by HIF-1, which activates VEGF-A and influence blood
brain barrier leakage, causing brain edema. Brain edema can lead to
progressive neurological deterioration. The purpose of this study is to
prove that the decreased levels of VEGF-A contribute to brain edema
in acute ischemic stroke.
Material and methods: Design of this study was a case–control in
acute ischemic stroke patients treated in Stroke Unit Dr. Sardjito
Hospital Yogyakarta Indonesia. To find significant independent factors
causing brain edema, logistic regression analysis was used. The
significance level usedwas 0.05 with 95% level of confidence (p b 0.05).
Results: There were 37 subjects as a brain edema, and 34 subjects as
non-brain edema. The mean levels of VEGF-A on brain edema group
is 436 pg/ml, and in non-brain edema group is 746 pg/ml, this
difference is significant (95% CI: 5.5–615, p = 0.046). The proportion
of VEGF-A levels b638.3 pg/ml in brain edema group is greater than
non-brain edema (83.78% vs. 58.82%), this difference is significant.
(OR = 3.6; 95% CI = 1.06–13.26). Results of multivariable analysis
were lipid profile (OR = 4.26; 95% CI: 1.28–14.15), MMP-9
(OR = 5.59; 95% CI: 1.58–19.78), and score SSGM (OR= 5.29; 95%
CI: 1.47–19.08).
Conclusion: The decreased levels of VEGF-A significantly contribute to
the brain edema in acute ischemic stroke, and the influence of decreased
levels of VEGF-A on the brain edema will increase if considered with
unification of lipid profile, levels of MMP-9 and score SSGM.

doi:10.1016/j.jns.2013.07.714
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Intravenous thrombolysis for acute ischaemic stroke after recent
transient ischaemic attack

P. Sobolewskia, W. Brolab, M. Wiszniewskac, W. Szczuchniaka,
M. Fudalab, M. Domagalskic, M. Śledzińska-Dżwigała. aDepartment of
Neurology and Stroke Unit, Holy Spirit Specialist Hospital, Sandomierz,
Poland; bDepartment of Neurology and Stroke Unit, Saint Luke's Hospital
in Końskie, Konskie, Poland; cDepartment of Neurology and Stroke Unit,
Stanisław Staszic Specialist Hospital in Piła, Pila, Poland

Background: Intravenous thrombolysis (iv-thrombolysis) in patients
after recent transient ischaemic attack (TIA) is an important clinical
problem.
Objective: The objectivewas to assess the impact of TIA preceding acute
ischaemic stroke (AIS) on the safety and efficacy of iv-thrombolysis.
Methods: We retrospectively evaluated the data of Caucasian patients
with AIS who were consecutively treated with iv-thrombolysis from
September 2006 to May 2011 in three experienced stroke centres.
Results: There were 400 patients in the analysed group (54.50%
male; mean age 69.56 ± 11.77). At three-month follow-up, 58.00% of
patients were independent (mRS 0–2), 17.75% had died, 17.00%
suffered HT and 4.25% experienced SICH.
There were 29 patients (7.25%) who had a previous ipsilateral TIA
within 24 h before established stroke. Most of the patients (75.86%)
had a single episode of TIA, while seven patients (24.14%) had more

Abstracts / Journal of the Neurological Sciences 333 (2013) e152–e214 e173

http://dx.doi.org/10.1016/j.jns.2013.07.712
http://dx.doi.org/10.1016/j.jns.2013.07.713
http://dx.doi.org/10.1016/j.jns.2013.07.714


than one episode. The duration between the time of the first TIA
episode and the time of onset ranged from 60 to 1320 min with a
median duration 369 min (range 160–720 min). The presence of
SICH was higher in patients with prior TIA (p = 0.153); however,
mortality was lower in this subgroup (p = 0.563).
Multivariate analysis showed the impact of prior TIA within 24 h
before stroke onset on the presence of SICH. There was no impact of
TIA on unfavourable outcomes after three months or on the mortality
rate within three months.
Conclusion: We found no impact of recent TIA on the safety and
efficacy of iv-thrombolysis in patients with AIS.

doi:10.1016/j.jns.2013.07.715
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Delirium in acute stroke: Frequency and risk factors

M.A. Kutlubaeva, L.R. Akhmadeevab, L.F. Bikbulatovab. aNeurology, G.G.
Kuvatov's Republican Clinical Hospital, Bashkirian State Medical
University, Ufa, Russia; bNeurology, Neurosurgery and Medical Genetics,
Bashkirian State Medical University, Ufa, Russia

Introduction: Delirium is common in acute stroke and worsens
overall prognosis. The aim of this study was to identify the frequency
and risk factors for the development of delirium in acute stroke.
Methods: We recruited patients consecutively admitted to neuro-
vascular unit of city hospital between 11/05/12 and 30/06/12, within
3 days after stroke onset. Exclusion criteria were subarachnoid
haemorrhage, comatose state at admission, TIA and history of
psychiatric disease. The criteria of DSM-IV were used to make the
diagnosis of delirium. Severity of neurological deficit was assessed by
NIHSS, the functional state — modified by Rankin scale (mRS). We
assessed frontal lobe reflexes: snout, nasolabial, palmo-mental and
grasp reflexes. Stroke lesion location, cortical and central cerebral
atrophy and anterior and posterior white matter lesions (WML) were
assessed on admission head CT.
Results:Ninety six of 271 admitted patients were included in the study.
M/F ratiowas 50/46,mean agewas 68.02 STD10.52;medianNIHSSwas
8 with interquartile range (IQR) 5–12.5; mRS — 3, IQR 2–4.
Twenty two of 96 patients revealed symptoms of delirium. Patients
of older age, those with severe stroke, with prominent atrophy and
WML, those with fever, with urine catheter and with positive snout
reflex were more likely to develop delirium. Severity of posterior
WML was the only independent predictor of delirium according to
multivariate analysis.
Conclusion: Delirium affected 23% of stroke patients in our cohort.
Chronic brain changes and stroke complications were the main risk
factors for the development of delirium.

doi:10.1016/j.jns.2013.07.716
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Could pro-Bnp, uric acid, bilirubin, albumin and transferrin be
used in making the distinction between stroke subtypes?

I.M. Cojocarua, M. Cojocarub, V. Sapirac, A. Ionescuc, S. Barlanc,
N. Tacuc. aNeurology, ‘Carol Davila’ University of Medicine and
Pharmacy, Bucharest, Romania; bPhysiology, ‘Titu Maiorescu’ University,
Faculty of Medicine, Bucharest, Romania; cNeurology, Colentina Clinical
Hospital, Bucharest, Romania

The importance of establishing the pathogenesis of ischemic strokes
in determining an adequate therapy.
To observe if certain plasma parameters could be used as biomarkers
in distinguishing between stroke subtypes.
Plasma pro-BNP (chemiluminescence), serum uric acid, bilirubin
(colorimetric assay), albumin and transferrin (nephelometric assay)
levels were performed in 168 admitted patients (mean age 68.7 ±
11.6 years, 52 men and 116 women) with different subtypes of acute
ischemic strokes within 24 h and at 7 days after stroke onset as
TOAST and OCSP criteria, NIHSS and Glasgow Coma Score at baseline
and at 7 days were used.
The mean value of pro-BNP level was significantly higher in the
cardioembolic stroke (CE), in patients, within 24 h (p b 0.001) and at
7 days (p b 0.001) after stroke onset. A negative correlation between
pro-BNP levels and GCS (r = 0.05, p b 0.0002) and a significant
difference between pro-BNP levels of NIHSS groups were observed
(p b 0.08, respectively p b 0.01). We observed significantly higher
values within 24 h of uric acid (p b 0.05), significantly lower values
within 24 h of transferrin (p b 0.05), significantly lower values at 7 days
of albumin and transferrin (p b 0.001), and significantly higher values
at 7 days of uric acid and bilirubin (p b 0.001). No significant statistical
differences between the values of oxidative stress parameters and
stroke subtypes, GCS and NIHSS score were observed.
The level of plasma pro-BNP may be useful in distinguishing CE
stroke from other stroke subtypes. Oxidative stress parameters could
not be used to differentiate stroke subtypes.

doi:10.1016/j.jns.2013.07.717
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Col4a2 mutation causing recurrent intracerebral hemorrhage —

Importance of screening both Col4a1 and Col4a2 in ICH
of unknown origin

B. Gundaa, M. Mineb, T. Kovácsa, C. Hornyáka, D. Bereczkia,
G. Várallyayc, G. Rudasc, E. Tournier-Lasserveb. aNeurology, Semmelweis
University, Budapest, Hungary; bService de Génétique Neuro-Vasculaire,
Hôpital Lariboisière, Université Paris Diderot, Paris, France; cMRI Research
Center, Semmelweis University, Budapest, Hungary

Background: Type IV collagenα1 andα2 chains formheterotrimers that
constitute an essential component of basement membranes including
those of the cerebral vasculature. Mutations in COL4A1, encoding theα1
chain, cause a large spectrum of clinical manifestations, including
porencephaly, bleeding prone cerebral small vessel disease, intracranial
aneurysms and variable systemic abnormalities. Mutations in COL4A2
have recently been reported in a few porencephaly families.
Objective: Herein, we report on a young adult patient with recurrent
intracerebral hemorrhage, leukoencephalopathy, intracranial aneurysms,
nephropathy and myopathy associated with a novel COL4A2 mutation.
Methods:Weexamined an otherwise healthy 29-year-oldmale patient
with recurrent deep intracerebral hemorrhages occurring after physical
exertion. General physical and neurological examination, brain MRI,
abdominal ultrasound, ophthalmologic examination, laboratory tests
and genetic testing of COL4A1 and COL4A2 were performed.
Results: MRI showed deep intracerebral hemorrhages of different ages,
diffuse leukoencephalopathy, multiple cerebral microbleeds and small
aneurysms of the carotid siphon bilaterally. Laboratory workup revealed
significant microscopic hematuria and elevation of creatine-kinase. We
found a glycine mutation within the COL4A2 triple helical domain.
Conclusions: This study reports the first COL4A2mutated adult patient
with a phenotype very close to the spectrum of manifestations in
COL4A1 mutations, and emphasizes the importance of screening both
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COL4A1 and COL4A2 in patients showing recurrent ICH of unknown
etiology particularly if associated with leukoencephalopathy.

doi:10.1016/j.jns.2013.07.718
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Patent foramen ovale prevalence in patients with acute ischemic
stroke and the risk of subsequent events

C. Fernandes, L. Pereira, M. Rodrigues. Neurology Department,
Hospital Garcia de Orta, Almada, Portugal

Background: Association between patent foramen ovale (PFO) and
stroke is controversial.
Objective: To determine the prevalence of PFO in patients with acute
ischemic event (AIE) and recurrence rate.
Patients and methods: Observational retrospective study in patients
admitted to a neurology ward with AIE in 5 years. In those with
transesophageal echocardiogram (TEE), clinical data, PFO presence,
lesion pattern and recurrent events were collected. We present
descriptive and inferential statistics with t-test, chi-square and
recurrence risk by Kaplan–Meier curves with LogRank, using 95%
confidence intervals (95%CI).
Results: Of 1300 subjects, 337 underwent TEE (25.9%), mean age
55.7 years, and 62.9% men. PFO was identified in 69 (20.5%; 95% CI
16.2–24.8%). Prevalence was similar in cryptogenic events (21.1%;
95% IC 17.0–25.3%). There was a negative association with diabetes
(p = 0.003), hyperlipidemia (p = 0.03) and smoking (p = 0.047).
No association was found with other risk factors or lesion pattern.
Paradoxical embolism sources were evaluated in half and found in
23.2%. Six PFO (8.7%) underwent percutaneous closure. In a mean
follow-up of 604.7 days, recurrence was low in patients with PFO,
indistinguishable from those without PFO (4.8% vs 11.8%, LogRank
p = 0.157). Patients with PFO under anticoagulation had fewer
recurrent events than those non-anticoagulated (0.0% vs 7.5%) and
those without PFO with/without anticoagulation (8.5%/12.8%),
although not significant (LogRank p = 0.174).
Conclusion: The prevalence of PFO was similar to the general
population, even in cryptogenic events. The negative association
with some risk factors and the presence of paradoxical embolism
source suggest an implication of the PFO in the event etiology,
although not associated with recurrence.

doi:10.1016/j.jns.2013.07.719
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Rotational vertebral artery occlusion: Mechanisms and
long-term outcome

K.-D. Choia, J.-H. Choib, J.-D. Seoa, H.-J. Choa, S.-H. Kimc, J.-H. Baed, J.-S.
Kime. aNeurology, Pusan National University Hospital, Busan, Republic of
Korea; bNeurology, Pusan National University, Yangsan Hospital, Yangsan,
Republic of Korea; cNeurology, Dong-A University Hospital, Busan, Republic
of Korea; dNeurology, Dae-Dong Hospital, Busan, Republic of Korea;
eNeurology, Seoul National University, Bundang Hospital, Seongnam,
Republic of Korea

Background and objective: To elucidate the mechanisms and
prognosis of rotational vertebral artery occlusion (RVAO).
Materials and methods: We analyzed clinical and radiological
characteristics, patterns of induced nystagmus, and outcome in 21

patients (13 men, aged 29–77 years) with RVAO documented by
dynamic cerebral angiography over an 8-year period at three
University Hospitals in Korea. The follow-up periods ranged from 5
to 91 months (median = 37.5 months). Most patients (n = 19,
90.5%) received conservative treatments.
Results: All the patients developed vertigo accompanied by tinnitus
(38%), fainting (24%), or blurred vision (19%). Only 12 (57.1%) patients
showed the typical pattern of RVAO during dynamic cerebral angiog-
raphy, a compression of the dominant VA at the C1-2 level during
contralateral head rotation. The induced nystagmus was mostly
downbeat with horizontal and torsional components beating toward
the compressed VA side. None of the patients with conservative
treatments developed posterior circulation stroke, and four of them
(21.1%) showed resolution of symptoms during the follow-ups.
Conclusions: RVAO has various patterns of VA compression, and
favorable long-term outcome with conservative treatments. In most
patients with RVAO, the symptoms may be ascribed to asymmetrical
excitation of the bilateral labyrinth induced by transient ischemia
and/or by disinhibition from inferior cerebellar hypoperfusion.
Conservative management might be considered as the first-line
treatment of RVAO.

doi:10.1016/j.jns.2013.07.720
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Metabolic syndrome is strongly associated with ischemic stroke
and carotid stenosis in non-diabetics

M. Mijajlovica, A. Joticb, N. Sternica, N. Lalicb. aNeurology Clinic, Clinical
Center of Serbia and School of Medicine University of Belgrade, Belgrade,
Serbia; bInstitute of Endocrinology, Clinical Center of Serbia and School
of Medicine University of Belgrade, Belgrade, Serbia

Background: Insulin resistance (IR) with compensatory
hyperinsulinemia plays a crucial role in the pathogenesis of atheroscle-
rosis, but their role in ischemic stroke (IST) has not been elucidated.
Study was aimed to analyze IR and plasma insulin (PI) levels,
dyslipidemia pattern, obesity and plasminogen activator inhibitor-1 in
100 patients with atherothrombotic IST (group A), 100 patients with
asymptomatic carotid stenosis (ACAS) ≥50% (group B), 100 patients
with lacunar stroke (group C) and 65 healthy controls (group D).
Patients with diabetes mellitus and ischemic heart disease were
excluded.
Methods: IR was determined by Homeostasis Assessment Model, PI
levels by radioimmunoassay. Total-, LDL- and HDL-cholesterol and
triglyceride levels were measured in all groups. Central obesity was
determined by waist circumference and hypercoagulable state by
plasminogen activator inhibitor (PAI-1) levels.
Results: IR was significantly higher in group A compared to groups B,
C and D (4.82 ± 0.27 vs. 3.69 ± 0.22, p b 0.05; 4.82 ± 0.27 vs. 2.71
± 0.21, p b 0.01, 4.82 ± 0.27 vs. 1.50 ± 0.19, p b 0.01). PI levels were
significantly higher in group A in comparison to groups B, C and D
(19.00 ± 1.2 vs. 15.95 ± 0.88, p b 0.05; 19.00 ± 1.2 vs. 11.12 ± 0.19,
p b 0.01, 19.00 ± 1.2 vs. 7.12 ± 1.08). Different patterns of dys-
lipidemia were observed in ACAS and IST. PAI-1 levels, and waist
circumference were significantly higher in groups A, B, and C in
comparison to controls (p b 0.01, respectively).
Conclusion: Our results indicate that all subtypes of ischemic stroke
as well as ACAS are strongly associated with IR and increased PI and
PAI-1 levels. Specific patterns of dyslipidemia between ACAS and IST
were observed.

doi:10.1016/j.jns.2013.07.721
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Dual antiplatelet therapy clopidogrel with low dose cilostazol
intensified platelet inhibition in patients with ischemic stroke

H. Maruyama, T. Fukuoka, I. Deguchi, Y. Ohe, Y. Kato, Y. Horiuchi,
Y. Nagamine, H. Sano, T. Hayashi, N. Tanahashi.Department of Neurology
and Cerebrovascular Medicine, Saitama Medical University International
Medical Center, Hidaka, Japan

Objective:We previously reported that antiplatelet action is intensified
with combined use of clopidogrel and cilostazol in ischemic stroke
patients using theVerifyNowP2Y12Assay. In this study, the relationship
between cilostazol dose and platelet functionwith combination therapy
was investigated.
Methods: The subjects were 231 patients with non-cardiogenic
ischemic stroke patients treated at our hospital (18 patients with a
combination of clopidogrel 75 mg and cilostazol 100 mg, 52 patients
with a combination of clopidogrel 75 mg and cilostazol 200 mg, 126
patients with clopidogrel 75 mg alone, and 35 patients with cilostazol
200 mg alone). Platelet function with 20 μM adenosine diphosphate
wasmeasured using the VerifyNowP2Y12 Assay. Clopidogrel resistance
was defined as P2Y12 Reaction Units (PRU) N230 and/or % inhibition
b20%.
Results: PRU was N230 in 32 patients (25.4%) receiving clopidogrel
alone, 1 patient (5.6%) receiving combination therapy with cilostazol
100 mg, and 1 patient (1.9%) receiving combination therapy with
cilostazol 200 mg. The percent inhibition was b20% in 41 patients
(32.5%) receiving clopidogrel alone, 1 patient (5.6%) receiving a
combination with cilostazol 100 mg, and 1 patient (1.9%) receiving a
combination with cilostazol 200 mg. The rate of PRU N230 and/or %
inhibition b20% was significantly lower in both cilostazol combina-
tion groups than in the clopidogrel alone group.
Conclusion: Clopidogrel resistance was clearly decreased with
combination clopidogrel 75 mg and low-dose (100 mg) cilostazol
therapy. The combination therapy with clopidogrel and low-dose
cilostazol may be one means to overcome clopidogrel resistance.

doi:10.1016/j.jns.2013.07.722
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A novel pathway for atrial fibrillation: Concise,
practical, easy-to-use

G. Lai, K.E. Lee. Department of Neurology, National Neuroscience
Institute (Tan Tock Seng Hospital), Singapore, Singapore

Background: Atrial fibrillation (AF) is the most common cardiac
arrhythmia and increases the annual risk of stroke by five-fold. A
recent study at our center demonstrated that a significant proportion
of patients (43.6%) with known AF presenting with acute ischemic
stroke were not on any antithrombotic therapy, with only 1 of 58
patients at high risk of stroke on therapeutic anticoagulation. While
there are guidelines for the management of AF, a care pathway to
optimize AF management is not widely practiced.
Objective: To develop a novel one-page AF pathway that is practical,
relevant and easily adopted by all physicians, be it in hospital or in
primary practice.
Material and methods: The latest available guidelines on AF
management in USA, Europe, UK, Canada and Singapore were
reviewed, with added emphasis on pathways and algorithms in
these countries.

Results: A single-page pathway consolidating key components of
diagnosis and management of AF was developed. A table juxtaposing
the CHADS2 and HAS-BLED score was incorporated for direct
comparison and documentation of risk-versus-benefit of anti-
coagulation. The modified Rankin Scale (mRS) was included, as
pre-morbid functional status is an important consideration prior to
the commencement of antithrombotic therapy. The pathway was
created for use by any general physician, with sections specially
color-coded for cardiologist input if needed.
Conclusion: A well-established AF care pathway is currently lacking
in clinical practice. Our one-page pathway serves as a ready-to-use
guideline-cum-management reference, as well as a possible research
and audit tool in all patients presenting with AF.

doi:10.1016/j.jns.2013.07.723
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Early clinical manifestations in patients with cerebral
venous thrombosis

I. Macaveia, O. Costachea, C. Popab, A. Treabac, A. Macaveid,
E. Ifteniee, L. Hermannf. aNeurology I Clinic, University of Medicine
and Pharmacy Târgu Mures, Romania; bNeurology II Clinic, Clinical
County Emergency Hospital, University of Medicine and Pharmacy Târgu
Mures, Romania; cRadiology and Imagistic, University of Medicine and
Pharmacy Târgu Mures, Romania; dClinical County Emergency Hospital,
Clinical County Emergency Hospital, Târgu-Mures, Romania; eIntensive
Care Unit, Clinical County Emergency Hospital, Târgu-Mures, Romania;
fRadiology and Imagistic, Clinical County EmergencyHospital, Târgu-Mures,
Romania

Introduction: Cerebral venous thrombosis (CVT) has a diverse
etiology, sometimes very hard to establish, representing a major
neurological emergency.
Objectives: Early recognizing onset symptoms and fast diagnosis in
patients with CVT.
Method: This is a retrospective study which included 18 cases with
CVT admitted in the Neurology clinic of the Mureş Clinical County
Emergency Hospital during 01.01.2012–31.12.2012, noticing the
onset, early clinical manifestations, age, sex, demographics and
affected venous area. For establishing the diagnosis, the patients
have been investigated using paraclinical (electroencephalogram,
eye examination, blood test results) and imagistic (computed
tomography, magnetic resonance, angio magnetic resonance)
investigations.
Results: From the total of 1196 patients with stroke, CVT represent-
ed 1.50%. Out of the studied cases, the onset was acute in 50%, 27.77%
were subacute and 22.22% were chronic. The most frequent early
symptom was headache (44.44%), followed by cranial nerve
syndrome (27.77%), seizures (11.11%), aphasia (11.11%), among loss
of consciousness, focal neurologic deficit, nystagmus and papilledema
(5.55%). Most often, the lesions were located in the superior
transverse sinus (33.33%), sigmoid sinus (27.77%), superior sagital
sinus (22.22%), cavernous sinus (11.11%) and deep venous system
(5.55%).
Conclusions: The most common form of debut in CVT is the atypical
form. Recognizing this pathology is essential for prompt treatment in
particular clinical circumstances.

doi:10.1016/j.jns.2013.07.724
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Influence of serum glucose on the risk of symptomatic
haemorrhagic transformation in non-diabetic patients
treated by thrombolysis for supratentorial stroke

M. Gnofama, D. Leysa, N. Ponchelle de Quatrea, M. Bodenanta,
H.C. Henona, R. Bordetb, C. Cordonniera. aStroke Unit, Neurology Univ
Lille Nord de France, Lille, France; bPharmacology, Univ Lille Nord de
France, Lille, France

Background: Intravenous (i.v.) recombinant tissue plasminogen acti-
vator (rt-PA) improves outcome in ischaemic strokes, despite an
increased risk of symptomatic haemorrhagic transformation (sHT). As
most studies also included diabetic patients, part of the effect may be
due to micro-angiopathy.
Objective: To test the hypothesis that baseline serum glucose concentra-
tion is associated with sHT in non-diabetic patients treated by i.v. rt-PA.
Methods: We studied the influence of baseline serum glucose concen-
trations on sHT (ECASS2 definition) in non-diabetic patients. Secondary
end-points were death b7 days, between 8 days and 3 months, and
b3 months, and unfavourable outcome at 3 months (modified Rankin
scale 2 to 6).
Results: 505 consecutive patients met inclusion criteria (242 men
[47.9%]; median age 71 years; median baseline national institutes of
health stroke scale score 12; 37 with sHT [7.3%]). Baseline serum
glucose concentrations were higher in patients with sHT, death
between 8 days and 3 months, death and unfavourable outcome, and
tended to be in patients with death b7 days. After adjustment, baseline
serum glucose concentrations were independently associated with sHT
(adjOR: 1.176 for 1 mmol/l increase; 95% CI: 1.020–1.357: p = 0.025),
but not with death (b7 days, b3 months, 8 days to 3 months), and
unfavourable outcome.
Conclusion: Increased serum glucose concentrations in non-diabetic
patients treated by i.v. rtPA for cerebral ischaemia are associated
with an increased risk of sHT, but not with death or unfavourable
outcome after adjustment on confounders.

doi:10.1016/j.jns.2013.07.725

Abstract — WCN 2013
No: 793
Topic: 3 — Stroke
Sexual life of post-stroke women with mild or no disability: A
qualitative study

S.D. Yilmaza, H. Gumusb, H. Yilmazc. aMidwifery, Faculty of Health
Sciences, Selcuk University, Turkey; bNeurology, Konya Education and
Research Hospital, Konya, Turkey; cPhysical Therapy and Rehabilitation,
Konya Education and Research Hospital, Konya, Turkey

Objective: To investigate the perspectives and experiences of post-
stroke women regarding sexual issues, along with interactions in
social life.
Material andmethods: A qualitative design was adopted for the study.
According to the Rankin score with mild or no disability, a convenience
sample of women (n= 16, married and ≥18) with the history of at
least 6-month stroke and active sexual life prior to stroke were
admitted. Individual and audio-taped interviews were performed.
Transcribed interviews were qualitatively and thematically analysed
using content data analysis to code and categorize emerging themes.
Results: Four principal themes were identified as follows: physical,
emotional and spiritual changes experienced after stroke; negative
effects of changes on the roles of post-stroke women as housewives
and mothers; changes of sexual life experienced by women in post-

stroke period; and, support from healthcare providers in coping with
emotional and sexual challenges.
Conclusion: In light of our findings, it is definite that physical, social
and emotional challenges commonly influence sexual lives of post-
stroke women, and that such women are lack of medical counselling
and assistance. Therefore, in the management of post-stroke women,
the following recommendations may be suggested:

– To provide stroke women and their spouses with counselling and
assistance, healthcare professionals, during in-service training,
should concentrate on physical and psychosocial sequelae of
stroke related to sexuality.

– To help women cope with their physical, social and emotional
challenges in post-stroke period, easily accessible health facilities
and opportunities should be formed under the supervision of the
ministry of health for stroke rehabilitation.

doi:10.1016/j.jns.2013.07.726
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A prospective study of vascular cognitive impairment in patients
with stroke

R. Verma, T.S. Chaudhari, R.K. Garg, M.K. Singh, H.S. Malhotra.
Neurology, King George Medical University, Lucknow, India

Background: Cognitive impairment occurs in around 30% patients
following stroke. It has been extensively studied in the developed
countries recently, especially in the last decade. However, there is
few data regarding post stroke vascular cognitive impairment (VCI)
from developing countries like India.
Objective: The purpose of this study was to determine various
factors including demographic, clinical, neuro-imaging, laboratory
parameters which contribute to the development of vascular
cognitive impairment (VCI) in patients with stroke.
Material and methods: In the interim analysis of this prospective study,
56 patients fulfilling inclusion criteria were evaluated. All of them
underwent clinical examination including cognitive assessment, neuro-
imaging in the form of MRI. Repeat assessment was done at 3 and
6 months. Patients with VCI included thosewith vascular dementia (VaD,
as diagnosed by NINDS-AIREN criteria) and VCI-ND (VCI—no dementia).
Results: Of the 56 patients presented in this interim analysis, 22
(39%; VaD = 8, VCI-ND= 14) patients developed VCI. Factors
associated with the development of VCI included hypertension
(p = 0.012), prior stroke (p = 0.013), strategic site infarction
(p = b 0.001), high blood sugar level on admission (p = 0.011),
high LDL level levels (p = 0.006) and NIHSS score (p = b 0.001).
Conclusion: Post-stroke cognitive impairment is commonly seen.
Our study revealed that post stroke cognitive impairment occurs as a
result of stroke itself as well as its risk factors such as hypertension
and high LDL levels. Prior history of stroke, high blood sugar level
and stroke severity on admission also contribute significantly to post
stroke cognitive decline.

doi:10.1016/j.jns.2013.07.727
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Comparisonof stroke severity and comorbidity betweenpatientswith
acute stroke in basilar (Ba) or medial cerebral arteries (Mca) areas
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Emergency Neurology, Institute of Neurology, Clinical Center of Serbia,
Serbia; bSchool of Medicine, University of Belgrade, Belgrade, Serbia

Background: Neurologic deficit severity and co-morbidities impact
prognosis in patients with stroke.
Objective: Comparison of survival, co-morbidity frequencies, compli-
cations and length of hospitalization between patients with an acute
stroke in either BA or MCA area.
Methods: We performed prospective, observational, single-center
study on consecutive 69 patients allocated according to stroke area
in group 1: BA (30 patients, 23 males); group 2: MCA (39 patients,
24 males). Age, Glasgow coma scale (GCS), The National Institute of
Health Stroke Scale (NIHSS), complications as mechanical ventilation
(MV), infections, acute myocardial infarction (AMI), hospital length
of stay and survival were compared among groups, as well as co-
morbidity frequency: atrial fibrillation (AF), diabetes mellitus (DM),
hypertension (HTN), and hyperlipidemia.
Results: Age was similar in both groups. Women were older than
men in group 1 (71.1 vs. 57.2, p = 0.0046). At the admission into
ICU, GCS was lower in group 1 than group 2 (8.16 ± 3.92 vs. 10.85 ±
5.37, p = 0.025) and NIHSS was greater (28.79 ± 11.38 vs. 19.17 ±
9.88, p = 0.0006). Complications occurred similarly in both groups:
MV, infections, AMI (all p N 0.05). Group 1 had longer ICU length of
stay (12.6 ± 20.4 vs. 6.9 ± 5.8, p = 0.17), hospitalization duration
(18.9 ± 24.4 vs. 12.8 ± 9.2, p = 0.13) and greater NIHSS at dismissal
(14.12 ± 13.55 vs. 10.46 ± 7.07, p = 0.38). Survival was similar in
both groups (53% vs. 46%, p = 0.73). Atrial fibrillation was more
frequent in group 2 (X2 = 3.859, P = 0.044).
Conclusion: Acute stroke in region of BA was more severe. There
were no differences comparing to MCA stroke for complication rate,
ICU length of stay and survival. In MCA stroke AF was more frequent.

doi:10.1016/j.jns.2013.07.728
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Gamma-glutamyl transferase levels and cerebrovascular risk
factors in patients with acute ischemic stroke

N. Gurbuzer, E. Gozke, Z. Ayhan Basturk. Neurology, FSM Teaching and
Research Hospital, Istanbul, Turkey

Objective: The aim of this study was to investigate the relationship
between gamma-glutamyl transferase (GGT) levels and cerebrovas-
cular risk factors in patients with acute ischemic stroke (AIS).
Patients and methods: Sixty patients with AIS and 44 controls who
had no cerebrovascular disease were included to the study. The
patients were divided into four groups as those with total and partial
anterior circulation infarcts (TACI and PACI, respectively), lacunary
infarcts (LACI) and posterior circulation infarcts (POCI). All patients
and controls were evaluated for GGT levels and the presence of
diabetes mellitus (DM), hypertension (HT), and hyperlipidemia (HL).
The patients with AIS were classified as normal or those with
nonstenotic carotid plaques, internal carotid artery stenosis, and
vertebrobasilar insufficiency as evaluated by carotid, and vertebral
artery Doppler ultrasound examinations.
Results: The frequency of DM, HT, HL, and gender distributions was
similar in all groups. The mean GGT levels were significantly higher in
patients with AIS. There was no relationship with GGT levels and the
largeness and distribution of infarct areas. Themean GGT levels were at
their nadir in LACI, while at their maximal levels in the PACI group. The
lowest GGT levels were detected in patients with nonstenotic plaques.
Conclusion: Higher GGT levels in AIS patients support the relationship
of GGTwith inflammation and oxidative stress. However absence of any

correlation among GGT levels, infarct areas and Doppler findings
suggests that GGT is not a marker of degree of ischemia.

doi:10.1016/j.jns.2013.07.729
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Cerebral venous thrombosis: Patients with and without
parenchymal lesions

M. Tana, N. Altınkayab, B. Göksela, Ö. Alkanb, S. Karacaa. aNeurology,
Baskent University, Adana Research and Training Center, Adana, Turkey;
bRadiology, Baskent University, Adana Research and Training Center,
Adana, Turkey

Background: The prognosis of cerebral venous thrombosis (CVT)
may range from complete recovery to death. If CVT patients show
parenchymal involvement, such as venous infarction with or without
hemorrhage, their clinical pictures may be more severe.
Objective: To analyze clinical features, radiological findings, risk
factors and prognostic outcomes in CVT patients with (CVTP) and
without (CVTW) parenchymal lesions.
Patients and methods:We recruited 37 patients with CVT who were
admitted to our clinic between 2005 and 2011. CVTW group included
22 patients (11 women, 11 men with ages ranging from 29 to
46 years), remaining 15 patients (8 women, 7 men within 23 to 55
age range) belonged to CVTP group.
Results: CVTW cases had longer diagnostic delay than the CVTP cases:
18.7 ± 19.6 days and 5.2 ± 5.4 days, respectively (p b 0.01); CVTWcases
more often presented isolated intracranial hypertension than CVTP cases:
21/22 vs 2/15 (p b 0.00). CVTP cases admitted the hospital more often
than CVTW cases with decreased alertness (4/15 vs 0/22 p b 0.02),
seizures (9/15 vs 2/22, p b 0.00) and motor deficits (9/15 vs 1/22,
p b 0.00). CVTP patients had more often deep venous thrombosis and
genetic risk factors, the difference being only marginally significant
(p = 0.06). CVTWgroup had good outcome. In CVTP group, bad outcome
was correlated with involvement of parenchymal area (p b 0.001).
Conclusions:

(i) CVTW may frequently be related to isolated intracranial hyper-
tension and have longer diagnostic delay with benign course;

(ii) CVTP may have more serious clinical pictures.

doi:10.1016/j.jns.2013.07.730
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Ataxic disorders after acute isolated cerebellar infarction

A. Trepet, N. Turchina. National Medical University, Kiev, Ukraine

Background: Considering somatotopic organization of cerebellar
functions, investigations of disease progression ataxic disorders in
patients taking into account the localization of infarction lesion
remain a permanent challenge.
Objective: To investigate disease progression in ataxic disorders in
patients with acute isolated cerebellar infarction depending on affected
vascular territory.
Material and methods: 20 patients (13 men and 7 women, mean age
57.9+14.7) after acute isolated cerebellar infarctionwere examined by
neurological scales (ICARS), transcranial Doppler, duplex and triplex
scanning, brain MRI.
Results: The MRI showed infarctions of SCA in 9 patients, infarctions
of PICA in 8, and infarctions of AICA in 3. Ataxic disorders depended
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on the localization of infarction lesion and were different according
to Fisher's test (р b 0.05): patients with SCA infarctions presented
with dysarthria, limb ataxia due to a lesion of the paravermis and
lateral parts of the anterior lobe from lobules II to V; typical signs of
PICA infarction included dizziness, gait ataxia, nystagmus associated
with a lesion of posterior inferior lobules IX–X of the posterior lobe
of the hemisphere; AICA infarctions were manifested with dizziness,
vestibular disturbances, nystagmus and associated with affected
anterior inferior and medial cortex of the cerebellar hemisphere.
Conclusions: The study demonstrated that clinical assessment of the
early signs of cerebellar ataxia after isolated infarction, consideration
of guiding symptoms of ataxia syndrome and the use of visualization
enables to determine vascular territory lesions in the cerebellum.

doi:10.1016/j.jns.2013.07.731
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Long-term risk of stroke and myocardial infarction in women
with low social support in Russia: Monica-psychosocial
epidemiological study

V. Gafarov, D. Panov, E. Gromova, I. Gagulin, A. Gafarova. Collaborative
Laboratory of Cardiovascular Diseases Epidemiology SB RAMS, Russia;
FSBI Institute of Internal Medicine SB RAMS, Novosibirsk, Russia

Objective: To study the effect of social support (SS) on relative risk
of stroke and myocardial infarction (MI) in female population of 25–
64 years in Russia over 16 years of follow-up.
Material and methods: Under the third screening of the WHO
“MONICA-psychosocial” program random representative sample of
women aged 25–64 years (n = 870) were surveyed in Novosibirsk.
Berkman-Sym test was used to measure indices of close contacts
(ICC) and social network (SNI). From 1995 to 2010, women were
followed for the incidence of stroke and MI by using Myocardial
Infarction Registry data. Cox regression model was used for relative
risk assessment (HR) of stroke, MI.
Results: Low levels of ICC and SNI were revealed in 57.1% and 77.7% of
women, respectively. Stroke was developed in 5.1% of women, MI — in
2.2%.
HR ofMI over 16 years of studywas in 4.9-fold (95.0% CI: 1.108–21.762;
p b 0.05) and 2.9-fold (95.0% CI: 1.040–8.208; p b 0.05) higher for low
ICC and SNI, respectively, compared to higher SS levels. HRof strokewas
4.1 (95.0% CI: 1.193–14.055; p b 0.05) and 2.7 (95.0% CI: 1.094–6.763;
p b 0.05) for low ICC and SNI, respectively. Married and unmarried
women with low ICC and hard physical laborers with low ICC and SNI
had higher rate of stroke development (p for all b 0.05).
Conclusions: The prevalence of low SS in women aged 25–64 in
Russia is high. Risk of stroke and MI over 16 years of study was
significantly higher in women with low ICC and SNI, especially in
married ones in manual labor class.

doi:10.1016/j.jns.2013.07.732
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Predictors of short-term outcome in posterior circulation strokes

K. Antonenko, L. Sokolova. Neurology, Bogomolets National Medical
University, Kiev, Ukraine

Prediction of acute ischemic stroke outcome is essential for treatment
planning, guidance of patient and relatives, and in the search for new

therapeutic strategies. Previous examinations have focused mostly on
anterior circulation infarcts with few studies examining diffusion-
weighted MRI (DWI) data and functional outcome in posterior
circulation (PC) infarcts.
Objective: To investigate predictors of short-term mortality and
major disability in patients with PC ischemic strokes.
Patients and methods: We evaluated prospectively 145 consecutive
patients (85 men and 60 women) aged 32 to 85 years in acute period
of ischemic PC strokes. Comprehensive examination included
analysis of the baseline characteristics, risk factors; attentive clinical
study; assessment of neurological status with the use of scales
NIHSS, B. Hoffenberth et al., modified Rankin scale (mRS), Barthel
index; laboratory data. Localization and size of the ischemic lesion
were verified with the DWI.
Results: All patients at 21-days of follow-up according to the mRS
were classified into the favorable (F) group (mRS 0–2) — 92 patients
(63,4%) and unfavorable (U) group (mRS 3–6) — 53 patients (36.6%).
Carried out statistic analysis revealed NIHSS score (p b 0.001), B.
Hoffenberth et al. (1990) score (p b 0.001), Glasgow coma scale
score (p b 0.001), atrial fibrillation (p = 0.03), cardioembolic sub-
type of stroke (p = 0.004), transient ischemic attacks (TIA) in
anamnesis (p = 0.02) and multiple PC intracranial territories
involvement (p b 0.001) correlated with poor outcome.
Conclusions: Stroke severity, its mechanism, TIA and atrial fibrilla-
tion, lesion location rather than lesion volume in PC strokes are
critical for short-term functional outcome.

doi:10.1016/j.jns.2013.07.733
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Brain MRI findings in Fabry Disease

C. Marchesonia, C. Romerob, G. Sevleverb, A. Pardala, I. Kisinovskyc,
A. Quarind, G. Cáceresd, R. Reisina. aNeurology, Hospital Británico,
Argentina; bFundación para la Lucha contra las Enfermedades
Neurológicas de la Infancia (FLENI), Ciudad Autónoma de Buenos Aires,
Argentina; cInstituto Médico Quilmes, Argentina; dCentro Fabry Pinamar,
Buenos Aires, Argentina

Background: Stroke is a serious complication of Fabry Disease (FD)
affecting 15% of males and 11% of females. Moreover FD has been
identified in 4% of young patients with unexplained strokes. The
evaluation of MRI in FD patients without a prior history of stroke
may lead to earlier treatment.
Objective: To evaluate the presence and distribution of ischemic and
hemorrhagic lesions in brain MRI of children and adults with FD
lacking history of CVA.
Patients and methods: Brain MRI studies in 73 consecutive patients
without history of stroke or TIA were evaluated using classic
sequences as well as GRE-weighted images, for ischemic lesions
and chronic microbleed detection. Of the 62 adult patients, 5 were
excluded due to dialysis antecedent. Among the remaining group, 25
were males and 32 females (mean age 34 and 40.3 years old,
respectively).
Results: Two patients (18.18%) under 18 years of age presented
abnormal MRI. Nineteen adult patients (33.33%) had brain MRI
evidence of small vessel disease in the basal ganglia, corona radiata,
thalamus, brainstem, and periventricular white matter. Patients with
MRI abnormalities were older (51.3 vs. 30.6 years old, p = 0.0001).
Four patients (mean age 61 years old) presented chronic microbleeds
identified by GRE, in the pallidum and thalamus. Moreover, FLAIR and
T2-weighted images showed evidence of white matter and deep grey
matter involvement.
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Conclusion: In our group, 33.33% of adult patients with FD lacking
history of CVA or prior dialysis had evidence of small vessel disease on
MRI and 21.05% of those presented cerebral microbleeds.

doi:10.1016/j.jns.2013.07.734
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Internuclear ophthalmoplegia caused by an isolated ischemic
lesion affecting the medial longitudinal fascicle

T. Raba, I. Vastagha, V. Váradia, K. Szőkea, G. Bozsika, G. Várallyayb,
G. Rudasb, D. Bereczkia. aDepartment of Neurology, Semmelweis University
Faculty of Medicine, Hungary; bMRA Research Center,
Semmelweis University, Budapest, Hungary

Background: Internuclear ophthalmoplegia (INO) frequently ap-
pears in multiple sclerosis, but is rare as an isolated sign in stroke.
Objective: To present clinical and imaging data of 3 cases of ischemic
stroke with uni- or bilateral INO.
Patients and methods: Two patients with unilateral and another one
with bilateral INOwere investigated by a 3 Tesla Philips Achieva scanner.
Results: A 66-year-old female and a 62-year-old male were admitted
with acute right sided and an 80-year-old male with bilateral INO.
Diffusion weighted MRI scans (DWI) confirmed restricted water
diffusion in the medial longitudinal fascicle (MLF) in all cases.
Unilateral INO was associated with unilateral MLF lesion whereas in
the patient with bilateral signs the MLF was also affected on both
sides. Hypertension was present in all three patients. Two patients
had hyperlipidemia, one had diabetes, and one was a heavy smoker.
The patient with bilateral INO had malignant melanoma which could
also have caused prothrombotic state. Antiplatelets (aspirin or
clopidogrel) were administered in all patients. The clinical signs
were resolved in the patient with bilateral INO after two months.
Patients with unilateral INO also improved during the first month
after their stroke and their follow-up is ongoing.
Conclusion: INO due to a small infarct affecting the MLF may cause
uni- or bilateral signs. As Fisher proved, signs can be bilateral if the
terminal branch of a paramedian artery divides and these vessels
supply the MLF on both sides. Such small arteries are not visible
however even for a 3 Tesla MRI.

doi:10.1016/j.jns.2013.07.735
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patient in Malaysian hospital
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Seberang Perai, Malaysia; dMedical Department, Hospital Kepala Batas,
Kepala Batas, Malaysia; eNeurology Department, Hospital Kuala Lumpur,
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Background: Atrial fibrillation (AF) increases the degree of stroke
risk up to five times and doubled the overall mortality rate. Hence,
anticoagulant as stroke primary prevention is vital.
Objectives: We aim to assess the preadmission treatment received
by the cardioembolic stroke patients, and review the mortality rate
according to pre-treatment received.

Method: This prospective study has been carried out from 1st Jan
2010 to 31st December 2012 by 11 Malaysian hospitals. Data
have been collected by using Malaysian National Stroke Registry
(NSR) case report form which then will be transferred to web
application. For analysis, data was extracted and analyzed by using
PASW 18.
Results: There were 126 cardioembolic stroke patients registered to
NSR with mean age of 65.97 ± 12.72 years old.
Of all, only 45 patients were on Warfarin with 13 (10.3%) of them
were within therapeutic and 32 patients (25.4%) received sub-
therapeutic Warfarin. 3.2% of patients received dual antiplatelet
therapy, 26.2% on single antiplatelet therapy and 34.9% of patient did
not received any treatment.
The mortality rate was significantly high in no treatment group
(34.1%) as compared to Warfarin (13.3%) and antiplatelet group
(16.2%) with p value of 0.038. However, the mortality rate between
Warfarin therapeutic (7.7%) with sub-therapeutic group (15.6%) and
between single antiplatelet (18.7%) with dual antiplatelet were not
significantly different.
Conclusion: Our findings warrant greater effort to prevent
stroke in AF patients, thus high mortality outcome which was
significantly associated with treatment received prior to stroke
event.

doi:10.1016/j.jns.2013.07.736
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Establishing the aetiology of stroke in a young cohort

R. O'Connor, I. Noone, S. O'Riordan, N. Tubridy, C. Mc Guigan.
Department of Neurology, St Vincent's University Hospital,
Dublin, Ireland

Background: In 2010 in Ireland, 34.3% of the almost 23,000 strokes
diagnosed occurred in patients under 65 years of age. This figure may
underestimate the prevalence of stroke in young patients as some
may have not been recognised or misdiagnosed.
Materials and methods: A retrospective audit of all patients under
age 65 presenting with ischaemic and haemorrhagic strokes to a
University Hospital between 1st January 2010 and 31st December
2011. Aetiology was determined using the TOAST criteria.
Results: A total of 80 patients under 65 were treated for stroke
(13.6% of the total 586 strokes in 2010/2011). 26% [n = 21] were
under 45 years. Average age was 51.1 years (range 20–64 years). 49
were males (61%), and 31 females (39%). 63 were admitted via the
emergency department (ED); 10 transfers from other hospitals; 7
existing inpatients. Of 63 ED admissions, 24 (38%) patients received
CT Brain within 1 h. Of 80 patients, 56 (70%) had MRI Brain during
their inpatient stay. Using TOAST classification of stroke aetiology, 9
(11.3%) strokes were caused by large artery atherosclerosis, 19
(23.7%) cardioembolism, 10 (12.5%) lacunar, 13 (16.2%) other
determined aetiology e.g. dissection, 16 (19.9%) undetermined, 10
(12.5%) haemorrhagic and 3 (3.7%) were iatrogenic. 57.1% of under
45 year strokes were due to other determined aetiology. 12.5% of
under 65 years received thrombolysis, compared to 5.8% of all
strokes.
Conclusion: The under 65 population accounts for 13.6% of strokes
presenting to a tertiary referral hospital. They often require more
extensive investigation to determine aetiology.

doi:10.1016/j.jns.2013.07.737
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Alice in Wonderland syndrome: A case report

K. Kawasea, M. Yamadaa, H. Satohb, A. Satohb, M. Tsujihatab.
aRehabilitation, Nagasaki Kita Hospital, Nagasaki, Japan; bNeurology,
Nagasaki Kita Hospital, Nagasaki, Japan

Objective: Alice inWonderland syndrome (AIWS), named after a novel
that was written by Lewis Carroll, was first reported in 1955 by J. Todd.
We herein report a case of AIWS following a cerebral infarction.
Patients: A 61-year-old right-handed male developed a cerebral
infarction and was admitted to the hospital. He was transferred to
our hospital for rehabilitation on the 19th day after the stroke. A
neurological examination performed on admission revealed no
abnormalities, except for mild impairment of the two-point discrim-
ination on the right side and a mild motor aphasia. On admission he
complained of a bizarre sensation in his right extremity, which he
described as feeling that his right extremity length was half that of
the left extremity. He was distressed by this bizarre feeling
throughout the day, particularly due to a fear of falling down the
stairs. The sense of a short extremity disappeared when he looked at
his right limb visually. He felt that the weight of his right extremity
was lighter than that of the left extremity and stated that the objects
grasped tactually in his right hand were lighter in weight and smaller
in size than those grasped in the left hand. No prosopagnosia or
autotopagnosia were observed. MRI and SPECT images revealed
broad hypoperfusion in the left hemisphere.
Discussion and conclusions: The bizarre sensation in the patient's
extremity was considered to be consistent with a microsomatognosia,
as part of a cluster of symptoms called AIWS. The occurrence of AIWS in
stroke patient is extremely rare.

doi:10.1016/j.jns.2013.07.738
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Effect of functional SNPs in UCP2 gene on cerebral infarction
among the Korean older male subjects

M.H. Chaa, M.M. Koa, H.Y. Gob, M.S. Leea. aKorea Institute of Oriental
Medicine, Daejeon, Republic of Korea; bKorean Oriental Medicine,
Semyung University, Chungju, Republic of Korea

Stroke is a serious disease which can cause death. Many genetic
polymorphisms in many genes are known to be related with stroke,
cerebral infarction and cardiovascular disease. In this study, we
investigated the relationship between UCP2 polymorphisms and
stroke among the Korean population. A total of 586 normal subjects
and 1857 stroke patients (184 ischemic hemorrhage, 1659 cerebral
infarction) were enrolled. Three SNPs of UCP2, G-1957A, G-866A and
A55V were genotyped by the TaqMan method. Association of the
UCP2 SNPs with stroke and blood parameters was statistically
analyzed by logistic regression or general linear model using SAS
9.0. The G-866A and A55V UCP2 SNPs were related with stroke
(p = 0.029, p = 0.039 in dominant model). These SNPs were
significantly associated with cerebral infarction among stroke types.
The frequency of subjects with A allele at the −866 position and the
V allele at amino acid 55 was, respectively, 71.25% and 70.23% which
was significantly lower than the frequencies observed for frequen-
cies observed for G-866A (76.62%) and A55V (75.64%) in the normal
group (p = 0.023 and p = 0.028, respectively). This association
varied according to gender and age. The G-866A and A55V SNPs
were significantly associated with cerebral infarction in male and

older subjects. These two SNPs were also linked with decrease of
serum triglyceride levels in the normal male subjects. This study
showed that the G-866A altering of promoter activity and A55V
changing of amino acid were significantly related with stroke,
especially cerebral infarction in the Korean male population.

doi:10.1016/j.jns.2013.07.739
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A clinical study of the patients with “ataxia optique”

M. Yamadaa, Y. Kazua, H. Satohb, A. Satohb, M. Tsujihatab.
aRehabiritation, Nagasaki Kita Hospital, Nagasaki, Japan; bNeurology,
Nagasaki Kita Hospital, Nagasaki, Japan

Objective: So-called “ataxia optique” is a disorder of hand movement
in which the patient is unable to grasp objects located in the
peripheral visual field. This study was performed to evaluate the
neuropsychological and neuroradiological findings of this disorder.
Patients: We studied six patients with ataxia optique, 56–79 years of
age. All subjects were able to grasp objects located in the central
visual field. Four patients bumped into the contralateral objects due
to the presence of lesions.
“Ataxia optique”: Two patients had lesions in the left hemisphere. In
one of these patients, reaching with both hands was affected in the
contralateral visual field and the right hand in the ipsilateral field.
The other patient demonstrated impairment in the ability to reach
with the right hand in the contralateral field. Two patients with right
hemisphere lesions exhibited reaching impairments with both hands
in the right and left visual fields. Two patients had bilateral
hemisphere lesions, and their ability to reach with either hand was
affected in both the right and left visual fields. The SPECT analysis
(vbSEE) revealed the presence of a converging region, including the
inferior parietal lobule, angular gyrus, and superior parietal lobule.
Discussion and conclusions: The pattern of the reaching impair-
ments may differ according to the side of the hemisphere lesion. The
results of the SPECT analysis indicated that the localization leading to
ataxia optique occurs in the above-mentioned converging region,
thus leading to an impairment of the visual dorsal stream.

doi:10.1016/j.jns.2013.07.740
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A pure form of amorphognosia: A case report

S. Kubotaa, M. Yamadaa, H. Satohb, M. Tsujihatab. aRehabilitation,
Nagasaki Kita Hospital, Nagasaki, Japan; bNeurology, Nagasaki Kita Hospital,
Nagasaki, Japan

Background: Two types of tactile agnosia have been reported,
apperceptive and associative. Recently we encountered a patient
who showed an amorphognosia, but hylognosis and tactile object
recognition were not impaired.
Case report: A 54-year-old, right-handed female suddenly developed a
left hand numbness in Jan. 2011. She was admitted to a hospital and
pointed out a cerebral infarction in the right frontoparietal region due to
Moyamoya disease. On June 22, she was admitted to our hospital for
rehabilitation. The neurological examinations revealed no abnormal
findings. Neuropsychological examinations such as MMSE, WMS-R,
WAIS III, Kohs block design test, BADS, BIT, and CAT were all within
normal ranges. The somatosensory functions such as response to light

Abstracts / Journal of the Neurological Sciences 333 (2013) e152–e214 e181

http://dx.doi.org/10.1016/j.jns.2013.07.738
http://dx.doi.org/10.1016/j.jns.2013.07.739
http://dx.doi.org/10.1016/j.jns.2013.07.740


touch, tactile localization, double simultaneous stimulation and two
point discrimination were normal. No tactile extinction was observed.
Weight and texture discrimination, and objects recognition presented
tactuallywere all correct in both hands. She onlymissed to recognize the
two dimensional shapes such as triangle, square, rectangular, and so on,
and three dimensional shapes such as cube, parallelepiped, sphere, and
so on, in her left hand, but not in the right hand. MRI and SPECT images
revealed a broad hypoperfusion in the right frontoparietal region.
Discussion and conclusion: The tactile agnosia arises from a parietal
lesion damaging the high level processing of somatosensory informa-
tion that culminate in the structured description of the object. A pure
form of amorphognosia is extremely rare. However, we could not
specify the causative lesion because of the broad cerebral infarction.

doi:10.1016/j.jns.2013.07.741
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Seasonal variation in stroke occurrences in Japan

K. Shigematsua, T. Itoa, N. Okaa, H. Nakanob, Y. Watanabec, The Kyoto
Stroke Registry Committee. aNeurology, National Hospital Organization,
Minami Kyoto Hospital, Japan; bNeurosurgery, Kyoto Kidugawa Hospital,
Joyo, Japan; cEpidemiology for Community Health and Medicine, Kyoto
Prefectural University of Medicine, Graduate School of Medical Science,
Kyoto, Japan

Background: Seasonal variations in stroke were examined from the
data in the Kyoto Stroke Registry (KSR).
Methods: We analyzed data on stroke patients identified from January
1999 to December 2009 in the Kyoto prefecture, and registered in the
KSR which is administered by the local government. The study cohort
had 13,788 patients divided into 9011 cerebral infarction (CeIn), 3549
cerebral hemorrhage (CH) and 1197 subarachnoid hemorrhage (SAH)
cases. OR and 95% confidence intervals (CI) for stroke occurrence in
each season and the effects of risk factor histories (RFH)were calculated
for each stroke subtype.
Results: ORs (CI) for stroke occurrence were highest in winter for CeIn
(1.06; 1.00–1.12) and CH (1.37; 1.25–1.51) and in spring for SAH (1.51;
1.28–1.79), with summer serving as a reference. After adjustments for
age, sex and RFH (hypertension, arrhythmia, diabetes mellitus and
hyperlipemia), ORs for stroke occurrence were 1.06 (0.93–1.21), 0.90
(0.78–1.03) and 1.05 (0.91–1.20) in spring, autumn andwinter for CeIn;
1.53 (1.22–1.93), 1.36 (1.07–1.72) and 1.61 (1.28–2.02) for CH; and
1.53 (1.06–2.23), 1.08 (0.73–1.61) and 1.36 (0.94–1.99) for SAH,
respectively. Hypertension history had a significant effect on the onset
of CH (0.77; 0.62–0.96, p = 0.018) in spring. Arrhythmia history
affected the onset of CeIn in autumn (1.18; 1.02–1.37) and on onset of
CeIn (1.29; 1.12–1.48) in winter. Effects of other RFH on the seasonal
occurrence of stroke did not reach statistical significance.
Conclusions: Seasonal variation remained significant after adjust-
ments for RFH. However, RFH had significant effects on the seasonal
occurrence of some stroke subtypes.

doi:10.1016/j.jns.2013.07.742
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Childhood strokes in SCD drop sharply since stop study/protocol
adoption in the US

R.J. Adams. Neuroscience, Medical University of South Carolina,
Charleston, SC, USA

Background and aims: In 1998 Adams et al. (NEJM 1998:339(1) 5–11)
reported the results of the first primary prevention clinical trial in
children, called the STOP study which was halted early when it was
clear that Transcranial Doppler Ultrasound (TCD) had identified a high
risk group (10%/year untreated risk of stroke with a TCD velocity of
200 cm/s or greater) and that regular transfusions in this high risk
group had reduced first stroke dramatically (by N90%). Did these
dramatic results affect childhood stroke in the US?
Methods: Review of published literature since STOP.
Results: In the last 10 years, reductions in stroke post STOP compared to
before 1998 have been reported using data from:

1) the National Inpatient Sample (NIS);
2) California Hospitalization data base; and
3) two large SCD clinics in the US and one in France.

Recently data from the National Center for Health Statistics showed
that, since STOP, the black white childhood stroke death rate disparity
has been cut by 74% for ischemic stroke but not for hemorrhages, which
are not prevented by the STOP protocol.
Conclusions: Phase IV clinic and national data document a major
reduction in stroke in SCD since STOP. As STOP was the only
evidence based change in treatment during this era, these large
reductions in stroke in SCD are most likely due to wide adoption of
the STOP trial results into clinical practice in the United States.
Further adoption should drop rates further still.

doi:10.1016/j.jns.2013.07.743

Abstract — WCN 2013
No: 977
Topic: 3 — Stroke
Patients with atrial fibrillation and Cha2ds2-Vasc ≤ 1 still develop
stroke — Why so?

O. Roscaa, S. Diaconub, N. Diaconua. aInstitut of Cardiology, Chisinau,
Moldova; bInstitut of Neurology and Neurosurgery, Chisinau, Moldova

Objective: To determine the influence of AF and of additional
thromboembolic risk factors on stroke development and evolution
with comparison of several schemas' stroke predictive value.
Methods: Retrospective study of all ischemic stroke patients
admitted during one year in a municipal hospital.
Results: The study included 735 patients with ischemic stroke of whom
519 had primary stroke (70.6%). AF was determined in 206 cases
(28.4%), these patients being older (70.1 ± 0.65 vs. 64.3 ± 0.46 years,
p b 0.001), mainly females — 57.8% (119/206) and having more
vascular risk factors. AF patients have hadmore severe signs of cerebral
lesion on admission (79% vs. 37%, p b 0.01), also with a higher hospital
mortality rate (30.6% vs. 13.2, p b 0. 001). According to CHADS2 score,
about 37.4% of patientswith AF and strokewere included in the low and
medium stroke risk groups, but still have had stroke. Upon analysis 46%
of them were women, 38% were aged between 65 and 75 years, and
36.7%were having coronary heart disease, including 16%oldmyocardial
infarction and 7.7 — intermittent claudication. By including these
factors in the CHA2DS2-VASc score, 0% had a low risk, and 4.1% had a
medium one and 95.9% had a high tromboembolic risk.
Conclusions: Patients with AF without previous thromboembolic
events have a high risk of stroke with more severe evolution and
consequences. Female gender, age between 65 and 75 years and
vascular disorders should be taken into consideration when calculating
the thromboembolic risk, CHA2DS2-VASc being the most sensible score
in determining thromboembolic risk in patients with non-valvular AF.

doi:10.1016/j.jns.2013.07.744
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Clinical feasibility and usefulness of three depression scales in
acute stroke patients

S.Y. Kima, M.W. Kimb. aDept. Rehabilitation Medicine, Catholic
University of Korea, Seoul, Republic of Korea; bCatholic University of
Korea, Incheon Mary's Hospital, Incheon, Republic of Korea

Objectives: To investigate clinical feasibility and usefulness of three
depression scales, which are Beck depression inventory (BDI), aphasic
depression rating scale (ADRS), and emotional behavior index (EBI) in
acute stroke patients.
Methods: Twenty stroke patients, 2 weeks to 4 weeks after onset, were
prospectively recruited. BDI was recorded by self or caregiver with yes/
no question. ADRS and EBI were checked by observing patient's
behavior for three days. EBI which recorded behaviors most frequently
observed, had 7 domains such as sadness, aggressiveness, disinhibition,
adaptation, passivity, indifference, and denial. Descriptively we ana-
lyzed two rating scales and one behavior index.
Results: 13 patients had left hemisphere lesions, and 7 had right lesions.
For BDI, only 9 patients could be evaluated because 11 patients had
global aphasia or cognitive dysfunction (MMSE b 20). In 9 patients, three
patients had severe depression (BDI score N 16) and 6 patients did not
have depression. For ADRS, all patients could be evaluated. Twelve
patients had depression by ADRS score (N10). Among them, 10 were
from BDI unfeasible 11 patients and 2 were from feasible 9 patients. For
EBI, 6 patients showed sadness, 5 aggressiveness, 2 disinhibition and 1
indifference. Six patients were not observed specific emotional behavior.
Conclusion: It is difficult to assess depression by BDI in patients with
communicationdeficiencies or severe cognitive disorders. ADRS and EBI
could help access to emotional changes in these patients. Further
research of large sample size and good design is needed for appropriate
depression rating scale in acute stroke patients including ADRS and EBI.

doi:10.1016/j.jns.2013.07.745
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Hospitalized patients in the mortality rate from stroke

N. Vukasinovic, S. Jolic, V. Milosevic, M. Zivkovic. Department of
Neurology, University Clinical Center Nis, Nis, Serbia

Hospital registry of the Department of Neurology, Clinical Center Nis,
contains information about the treatment of more than 30,000
patients. The aim of our study was to compare the mortality rates of
different types of stroke.
Statistical processing was carried SPSS V19.
In the period from 01 January 2000 to 31 December 2010 in-hospital
registry of the Department of Neurology, registered 10,739 hospital
admissions of patients with a diagnosis of stroke. Since there were
5476 (51%) men and 5263 (49%) were women. The average age of
patients was 68.12 ± 11.36 years.
Of the total number of recorded hospital admissions, 487 (4.5%)
were diagnosed with SAH, 1804 (16.8%) with a diagnosis of ICH,
7553 (70.3%) with a diagnosis of acute ischemic stroke, and 895
(8.3%) with unspecified type of stroke. In the hospital 3285 (30.6%)
deaths were registered, while 7454 (69.4%) patients were discharged
from the hospital stay. The mortality rate was 19.7% in patients with
SAH, 47% of patients with ICH, 23.1% of patients with acute ischemic
stroke and 66.5% in patients with an unspecified type of stroke.
High mortality rate was registered in the case of patients with
unspecified type of stroke and bearing in mind that these are the

patients who did not set a definitive diagnosis because they died shortly
after admission. Hospital mortality rate patients with ICH is somewhat
higher than in the literature, because in our hospital surgery is not
indicated in severe illness.

doi:10.1016/j.jns.2013.07.746
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Cerebrovascular reactivity and systemic haemodynamics parameters
in response to acute hyperoxia in stroke and diabetic patients
with stroke

I. Hegedusa, I. Drenjancevicb, K. Buljana, B. Radanovica. aNeurology,
Clinical Hospital Center Osijek, Croatia; bPhysiology and Immunology,
Faculty ofMedicine, University Josip juraj Strossmayer Osijek, Osijek, Croatia

Background: The aim was to determine the effect of acute hyperoxia
on cerebrovascular reactivity (CVR), thromboxane B2 (TXB2) levels
and systemic haemodynamic parameters in acute stroke patients
(SP) and diabetic patients with stroke (DPwS).
Methods: In 26 SP (age 68 ± 6 years) and 26 DPwS (69 ± 6 years)
mean blood flow velocity (MBFV) in middle cerebral artery (MCA),
index of pulsality (IP) and index of resistance (IR) were determined by
transcranial Doppler before (basal) and during 15 min of hyperoxia
(100% O2 via facial mask). Systolic and diastolic blood pressure (SBP,
DBP), heart rate (HR), pO2 and TXB2 blood levels were assessed at the
same time points. Data are expressed as mean± SD; p b 0.05 was
significant.
Results:During hyperoxiaMBFV significantly increased in both groups;
SP (from 56± 11 to 60 ± 12), DPwS (from 53 ± 13 to 58± 16), while
IP and IR or HR were not affected in both group compared with basal
values. Hyperoxia only caused mild HR increase by 3% in SP and 4% in
DPwS (p b 0.05). Therewas a significant increase in SBP, DBP and pO2 in
both groups and 2% decrease in TXB2 levels in SP and 12% decrease in
TXB2 in DBwS during hyperoxia (p b 0.001) without significant
difference between groups. TXB2 showed weak negative correlation
with MBVF in both groups (p b 0.05).
Conclusion: This study demonstrated impairment of CVR accompa-
nied with decrease in TXB2 levels in both groups, suggesting the role
of TXB2 in CVR. Haemodynamic parameters were not affected, except
for improved oxygenation.

doi:10.1016/j.jns.2013.07.747
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ICH evacuation by MIN techniques

K.D.M. Resch. Neurosurgery, Klinikum Darmstadt, Darmstadt, Germany

Objective: STICH I and II trials examined a situation that actually is not
representing today's reality regarding MIN strategies and techniques.
EndoSTICH trial and MISTIE trial are studying two minimally invasive
techniques (endoscopic evacuation and katheter-lysis) which however
do not compete the needs of themajority of hemorrhages.We elaborated
a MIN technique with high effectiveness and applied it up to now in 150
cases. We present a retrospectively analysis of this first series.
Material and method: This MIN concept combined several tech-
niques to assist microsurgery: High-end neurosonography with small
probes (“burr-hole-probe/ALOKA”) and mouth tracking of the
microscope, both mandatory. Additionally we added endoscopy
(Wolf, Aesculap, Storz) and LASER (Th-YAG Revolix).
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150 patients underwent this application within 10 years by the
presenting author. The approaches varied from burr-hole to 1€ or 2€
in size depending from the imaging findings and expected difficulties.
Results: In nearly all cases it was possible to evacuate the hematoma
within 1 h and the hematoma evacuation decreased the ICP to normal
levels. Clinical results were excellent in lobar bleedings with isochoric
before surgery. Large and deep-seated hemorrhages needed longer
recovery time but in all cases postop CT showed fast reduction of
perifocal edema.
Conclusion: Combination of ultrasound, mouth tracking, endoscopy
and LASER enabled evacuation of all types of hematoma minimal
invasively and very effectively in less than one hour.

doi:10.1016/j.jns.2013.07.748
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The significance of serum gamma-glutamyltransferase in acute
cerebral infarction

J. Son. Boneseng Memorial Hospital, Busan, Republic of Korea

Background: Serum gamma-glutamyltransferase (GGT) is known as a
possible marker for metabolic syndrome and cardiovascular disease.
The relationship between serum GGT and acute cerebral infarction is
not well known.
Objective: We evaluated the significance of serum GGT in acute
ischemic stroke and ischemic stroke subtype.
Patients and methods: We included 178 patients with acute cerebral
infarction within three days of onset prospectively. Age- and sex-
matched 180 controls were enrolled. All patients were performed brain
image includingMRI/MRAor CT/CTA and cardiacworkup. SerumGGT in
first admission day, C-reactive protein (CRP), uric acid, total cholesterol,
high density lipoprotein (HDL), low density lipoprotein (LDL), leuko-
cyte count, fasting glucose, systolic and diastolic blood pressure were
measured. Stroke subtype was classified into five groups by the Trial of
Org 10172 in Acute Stroke Treatment (TOAST) classification.
Results: Themean level of GGT in acute stroke patients was significantly
high compared with the control group (p b 0.001). In subgroup analysis,
the GGT was high in groups of large artery atherosclerosis, small vessel
occlusion and cardiac embolism (all p b 0.001).
Conclusion: Serum GGT was elevated in patients with acute cerebral
infarction in small vessel disease, atherosclerotic and cardiogenic stroke.
There was no association between serum GGT and site of large artery
atherosclerosis. Serum GGTmay play roles of serum biomarker for acute
cerebral infarction.

doi:10.1016/j.jns.2013.07.749
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Hospital mortality associated with stroke in Southern Iran

A. Borhani Haghighia, R. Safaria, A. Safarib, S.T.H. Heydaria. aShiraz
University of Medical Sciences, Shiraz, Iran; bKazeroon Azad University,
Kazeroon, Iran

Background: Unlike the western hemisphere, information about
stroke epidemiology in Southern Iran is scarce.
Methods: A retrospective, single-center, hospital-based longitudinal
study was performed at Namazi Hospital in Shiraz, Southern Iran.
Patients with a diagnosis of hemorrhagic and ischemic strokes were
identified based on the International Classification of Diseases, 9th

and 10th editions for the period between 2001 and 2010. Demo-
graphics including age, gender, area of residence, socioeconomic
status, length of hospital stay and discharge destinations were
analyzed in association with mortality.
Results: A total of 16,351 patients were included in this analysis with
the mean age 63.4 (95% CI: 63.1, 63.6). Males were slightly
predominant (53.6% versus 46.4%). Fifty six percent of the total
sample were older than 65, 14% were younger than 45, and 0.026%
were children younger than 18. The mean hospital stay was 6.3 days
(95% CI: 6.2, 6.4). Among all types of strokes, the overall hospital
mortality was 20.5%. A higher stroke mortality was associated with
females, children, and low socioeconomic status (P b 0.001).
Conclusions: In comparison towestern countries, a larger proportion of
patients are young adults, and the mortality rate is higher.

doi:10.1016/j.jns.2013.07.750
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Allelic polymorphism of the LMP2 and PSMA6 gene in acute
ischemic stroke patients in Ukrainian population

V. Melnyka, O. Savchukb, V. Dosenkob, L. Sokolovaa, G. Skibob.
aNeurology, Bogomolets National Medical University, Ukraine; bBogomolets
Institute of Physiology of National Academy of Sciences, Kiev, Ukraine

The proteasome activity significantly changes in ischemia. Polymor-
phisms in genes of proteasome subunits have been studied as risk factors
of cardiovascular disease butwe don'tfind any articles concerning role of
allelic polymorphism of proteasome genes in the susceptibility to acute
ischemic stroke (IS). Different allelic variants of proteasome subunits
PSMA6 and LMP2 can have different effects on the susceptibility to acute
IS in Ukrainian population.
Methods: Fast Real Time PCR was used for determination of LMP2 (rs
4331349) and PSMA6 (rs 1048990) and detection of the various
variants of the LMP2 and PSMA6 genes in 102 patients with IS and in
92 control subjects. We tested some risk factors of IS in patients with
different variants of these genes.
Results: It was shown that the distribution of the major homozygotes,
heterozygotes and minor homozygotes for the LMP2 gene (60Arg/His)
was 55.9%, 34.3% and 9.8%, respectively (in control group: 53.3%, 43.5%
and 6.7%; p = 0.046); for the PSMA6 (−8C/G) polymorphism the
percentages were 75.5%, 21.4% and 3.1%, respectively (in control group:
80.2% homozygotes and 19.8% heterozygotes; p = 0.22). We identified
that polymorphism of LMP2 gene (60Arg/His) associated with diabetes
mellitus (DM) (p= 0.03). The PSMA6 (−8G/G) minor homozygotes
was associated with repeated IS (p= 0.06).
Conclusion:We found relationship between LMP2 gene polymorphism
and we didn't found relationship between PSMA6 gene polymorphism
and risk of IS. We suggest that G/G promoter variant of PSMA6 can be
considered as a risk factor for repeated IS and polymorphism of LMP2
gene was associated with previous DM.

doi:10.1016/j.jns.2013.07.751
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Cerebral venous thrombosis — Clinical presentations amongst
Sudanese patients

O. Seidia, M. Imamb. aInternal Medicine, Faculty of Medicine/University of
Khartoum, Sudan; bNeurosciences, Soba University Hospital,
Khartoum, Sudan

Abstracts / Journal of the Neurological Sciences 333 (2013) e152–e214e184

http://dx.doi.org/10.1016/j.jns.2013.07.748
http://dx.doi.org/10.1016/j.jns.2013.07.749
http://dx.doi.org/10.1016/j.jns.2013.07.750
http://dx.doi.org/10.1016/j.jns.2013.07.751


Cerebral venous thrombosis (CVT) is an under diagnosed cause for acute
or slowly progressive neurological deficit. It has a wide spectrum of
symptoms and signs that may be clinically challenging and great
mimicker.
We studied 45 patients with CVT at our centre. 41 were females (91%).
The mean age was not different between the sexes (18.55 years in
females and 18.35 years in males).
Of the 41 females 15 were postpartum (36.5%); five were pregnant
while the other five were on oral contraceptive pills. Two were
positive for antiphospholipid antibodies (APLA). Only one patient
had protein C deficiency. The associations included, septic abortion
(1), non-specific febrile illness (4), SLE (1), neoplasia (2),
rheumatoid arthritis on methotrexate therapy (1), and indetermi-
nate cause (2). Amongst the four males one had periorbital
cellulitis, one had severe dehydration and the last two were of
indeterminate cause.
We will present illustrative cases. One patient had a haemorrhagic
infarct in the left temporal lobe, misdiagnosed as brain tumour. A
second female patient was diagnosed as multiple sclerosis and was
planned for disease modifying therapy, the third patient had marked
psychiatric disturbance, while a fourth had periorbital cellulitis and
developed a squint.
We identified 2 patients with venous sub-arachnoid haemorrhage — a
unique presentation and 3with suspected associated viral encephalitis—
not previously reported.
MRI/MRV was the examination of choice for confirmation of cerebral
venous thrombosis.

doi:10.1016/j.jns.2013.07.752
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Ibudilast inhibits Th17 differentiation

K. Kawabe, T. Takazawa, Y. Yanagihashi, Y. Ishikawa, T. Hirayama,
K. Murata, O. Kano, K. Ikeda, Y. Iwasaki. Department of Neurology,
Toho University Omori Medical Centre, Tokyo, Japan

Background: T helper cells secreting interleukin (IL)-17 (Th17
cells) play a crucial role in the pathogenesis of autoimmune
diseases, such as multiple sclerosis. In addition, Th17 cells are
associated with secondary inflammation induced by cranial infarc-
tion. Ibudilast, a nonselective phosphodiesterase inhibitor that
influences inflammation and neurodegeneration in patients with
ischemic stroke and multiple sclerosis, is used in Japan to treat
bronchial asthma and cerebrovascular disorders. Several reports
have shown that ibudilast decreases the production of tumor
necrosis factor-alpha, IL-1-beta, IL-6, and interferon-gamma. It also
suppresses the differentiation of T helper 1 cells. However, it
remains unknown whether ibudilast suppresses Th17 differentia-
tion and IL-17 production.
Methods: For the in vitro study, naïve T cells were isolated from 5
healthy volunteers using a magnetic bead kit. These cells were
stimulated for Th17 differentiation, with/without ibudilast for 1 week.
Population of Th17 was measured by flow cytometry using anti-IL-17
antibodies. For the in vivo study, mRNA were isolated from 5 patients
with a history of ischemic stroke before and after ibudilast consumption
for 6 weeks. We compared the IL-17 mRNA before ibudilast consump-
tion with those after ibudilast consumption. This study was approved
by institutional ethics board.
Results: In vitro, Th17 differentiation was significantly inhibited by
ibudilast. In vivo, the IL-17 mRNA were significantly lower in
patients treated with ibudilast than in patients not treated with
ibudilast.

Conclusion: Ibudilast inhibits Th17 differentiation and may regulate
harmful secondary inflammation induced by ischemic changes in the
brain.

doi:10.1016/j.jns.2013.07.753
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“Silent” strokes in hydrocephalus

S.V. Lobzina, A.S. Arakelyanb, M.V. Kopelyana. aNeurology, State Budget
Institution of Higher Education “North-Western State Medical University
named after I.I Mechnikov” under the Ministry of Public Health and Social
Affairs of the Russian Federation, Saint Petersburg, Russia; bNeurology,
Volgograd State Budget Institution ‘Volgograd Regional Clinical Hospital
1’, Volgograd, Russia

Background: According to the data of WHO, cardio-vascular diseases
(CVD) are nowadays one of the major problems of the population
and tend to be growing. Therefore, timely diagnostics of impair-
ments, caused by CVD has a great importance for treatment and
predicting complication leading to increased patient morbidity and
mortality.
Objective: In this article, we report cases of right hemisphere strokes
that had atypical or rare symptomatology and did not get intensive care,
due to the absence of severe focal symptoms and some ambiguity in
anamnesis. Comparative analysis was performed for detachment of the
similarities in patients. We also attempted to form some theory of
pathogenesis of such “silent” strokes and performed some tips for
practitioners.
Patients andmethods: Three cases of patients (twomales, aged 45 and
73, and female, aged 53) with clinically silent stroke were investigated.
Patients got treatment in neurological department and underwent
standard clinical analyses, blood coagulation tests, lipoprotein
phenotyping tests, neuroimaging scannings and MMSE-2 test. All data
were standardized and compared to normal test results and to each
other.
Results: All patients had MR-signs of hydrocephalus, cortex degen-
eration and had some insignificant deviations in analyses, pointing
on the predisposition to atherosclerosis. All patients had high MMSE-
2 scores. Males also had burdened labor anamnesis.
Conclusion: We pointed a correlation between the presence of the
hydrocephalus and inconsistency of the severity of symptoms in relation
to neuroimaging data. We also suggested theory of pathogenesis of such
discrepancies.

doi:10.1016/j.jns.2013.07.754
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The temporal evolutions of Lac, Cr and NAA concentrations in whole
brain hyperacute ischemia rat model detected quantitatively
by HPLC

Y. Xiaoa, H. Wangb, X. Chenga, Z. Shena, Y. Chenc, R. Wua. aThe Second
Affiliated Hospital of Medical College of Shantou University, Shantou,
China; bGuang Zhou Women and Children's Medical Center, Guangzhou,
China; cShantou University, Shantou, China

Objective: To explore the dynamic changes of brain metabolites in
hyperacute ischemia brain injury of rat model.
Method: 96 rats were randomly divided into 12 groups. Each group had
8 rats and all rats were sacrificed by cutting the head. Concerning the
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time course, the rat head was dropped into liquid nitrogen at time
points of 0 s, 20 s, 40 s, 60 s, 2 min, 3 min, 4 min, 5 min, 6 min, 10 min,
14 min and 20 min. The N-acetylaspartate (NAA), lactate (Lac) and
creatine (Cr) concentrations in rat brain were measured by high
performance liquid chromatography method.
Results: In the normal control group, the average concentration of
Lac was 4.13 ± 0.05 μmol/g, N-acetylaspartate was 7.34 ± 1.80 μmol/g,
Cr was 10.11 ± 1.60 μmol/g. In the ischemic groups, the average
concentrations of Lac were significantly higher in each ischemia
group than in the normal control group. While the ischemia time
delayed from 0 s to 20 s, brain lactate concentration increased
rapidly while NAA and Cr concentrations decreased. During 3 to
5 min, the lactate concentration kept on increasing, then maintained
at a high level after 5 min. The concentration of NAA temporarily
increased between 3 min to 14 min, then decreased progressively
after 14 min. The Cr concentration fluctuated up and down from
1 min to 3 min, decreased significantly from 3 min to 4 min, then
maintained at a low level after 4 min.
Conclusion: Lac, NAA and Cr concentrations dynamically change
with different ischemic time in hyperacute ischemic brain injury.

doi:10.1016/j.jns.2013.07.755

Abstract — WCN 2013
No: 1111
Topic: 3 — Stroke
Minimally invasive removal of intracerebral haemorrhage

J. Kuzibayev. Neurosurgery, Republican Research Center of Emergency
Medicine, Tashkent, Uzbekistan

Objective: The main purpose of surgery of intracerebral hemorrhage
is minimally invasive removal of hematoma with maximal volume
evacuation. For the purpose of increasing the efficiency of surgery of
intracerebral hemorrhage, we developed and applied an endoscopy
assisted manipulator for minimally invasive evacuation of intracere-
bral hemorrhage and analyzed the results of treatment of patients
using that technique.
Material and methods: The manipulator is consisted from rigid
endoscope of Aesculap AG, including irrigation and suction channels,
transparent sheath and its holder. The main advantages of the
surgical evacuation of intracerebral hemorrhage using of the
endoscopy assisted manipulator are:

1) Burr hole approach under local anesthesia.
2) The transparent sheath improves visualization of the border

between brain parenchyma and hemorrhage.
3) Free-hand surgery without fixing the endoscope.
4) The capability of manipulation in deep area of the brain through

narrow surgical approach.

We performed surgery using the manipulator in 78 patients with
intracerebral hemorrhage during 24 h after onset. The range of
hematoma volume was 18–106 cm3, the mean hematoma volume
— 59.2 ± 7.4 cm3.
Results: The main duration time of surgery was 65.4 ± 5.4 min, the
mean hematoma removal rate was 95.2 ± 2.6%. The lethal outcome
rate was 10.8%. No postoperative recurrence of hemorrhage with
deterioration of symptoms occurred.
Conclusion: We consider that evacuation of intracerebral hemor-
rhage using the endoscopy assisted manipulator allows improving
the treatment outcome of patients with intracerebral hemorrhage.

doi:10.1016/j.jns.2013.07.756
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Possibilities of neuroprotection during arterial hypertension and
cerebro-vascular disorders

N. Salimova. Republican Specialized Center of Cardiology,
Tashkent, Uzbekistan

Aim: Study of comparative effect of two variants of neuroprotection
in patients with arterial hypertension (AH) and cerebrovascular
disorders (CD).
Materials and methods: 60 I–III level AH patients of both sex were
observed (age 55.3 ± 2.8 years) with CD.
All patients received basic therapy (BT) (valsartan + АСK +
indapamide + atorvastatin). By the character of neuroprotection
patients were randomized into 2 groups: 1st (n = 30) received
cerebrolysine of 10 ml i/v 10, 2nd (n= 30) — citicoline 1000 mg) i/v
No̲ 10. Before, during and after 3 month therapy all patients'
cardiological, neurological and psychological statuses were observed
with the use of AH daily monitoring, different psychodiagnostic tests,
electroencephalography, CT and МRТ of brain, and Doppler of cerebral
vessels.
Results: Analysis showed that groups were equally effective for
dynamics of cardiological status and AH. But in group of BT +
cerebrolysine there was a significant regress of overall (n= 24) and
microneurosymptoms (n= 22), anxiety-depressive (n= 27) and cog-
nitive (n= 28) disorders (Р b 0.01). During BT+ citicoline regressed
overall (n= 29) and microneurosymptoms (n= 24) (Р b 0.01), but
less effective during psychological (n = 18) and cognitive (n = 24)
disorders. Cerebrolysinewas better for dynamics of neuro-physiological
parameters, citicoline — of symptoms liquor hypertension (Р b 0.01).
This data verifies by variables the neurovisualization methods. Acute
cerebrovascular events were not registered during neuroprotection in
both groups (P b 0.05).
Conclusion: Cerebrolysine and citicoline demonstrated positive
neuroprotective effect in patients with AH and CCVD. Thus, effect
of cerebrolysine was significant during neuropsychological and
cognitive disorders, and citicoline — local neurological symptoms
and liquor hypertension. Combination of citicoline and cerebrolysine
is increasing the possibility of neuroprotection during AH.

doi:10.1016/j.jns.2013.07.757
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Surgical therapy of internal carotid artery occlusion (ICAO) in
nine patients

J.-J. Huanga,b, Y.-W. Baia, S.-Q. Zhanga, X. Maa, J.-P. Wanga, C.-G. Mab,c.
aDepartment of Neurosurgery, First Hospital, Datong Coalmine Group,
China; bInstitute of Brain Science, Department of Neurology, Medical
School, Shanxi Datong University, Datong, China; cDepartment of
Encephalopathy and National Major Clinical Department of Ministry of
Health, Third Hospital, Shanxi University of Traditional Chinese Medicine,
Taiyuan, China

Background: ICAO is a common clinical event. Although the
incidence of stroke caused by the occlusion is not high, it leads to
the serious change of the cerebral hemodynamics. In particular,
when operation of contralateral carotid stenosis is needed, the risk is
increasing.
Objective: To explore the indications for operation and recanalized
techniques of ICAO.
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Patients and method: DSA showed ICAO in 9 male patients, aged 57
to 77 years old. Among them, four patients showed recurrent TIA
episodes, three showed dizziness with unilateral weakness, one
showed unilateral blindness caused by paroxysmal amaurosis, and
one showed paresis of left lower limb. Tail-like gradual occlusion
occurred in 6 patients and neatly blunt occlusion in 3 patients. Distal
carotid varying degrees of progress occurred in 6 patients.
Results: Six cases showed recanalization, while another three were not.
After 2-year follow-up, seven cases did not show further cardiovascular
and cerebrovascular events. Two patients died of heart disease.
Conclusion: Hemodynamic analysis is an important part for the
operation. Tail-like gradual occlusion and forward or retrograde
blood flow developing of the distal carotid artery should serve as
strong evidence to choose operation. With regard to ICAO tech-
niques, the length of the hard tough thrombosis exceeds the carotid
incision by 3 cm, Fogarty catheter was applied to insert into the
distal embolization, slowly retraced after filling the balloon, and
repeated until blood flows out of the thrombosis. According to the
intraoperative angiography, we can decide whether the stent is
placed in the distal artery occlusion or not.

doi:10.1016/j.jns.2013.07.758
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Intra-arterial mechanical procedures in treatment of acute stroke

B. Labovica, S. Culaficb, T. Lepica, R. Raicevica. aClinic of Nurology,
Military Medical Academy, Serbia; bRadiology, Military Medical Academy,
Institute of Radiology, Belgrade, Serbia

Some of the methods of treatment for acute stroke after therapeutic
window for intravenous thrombolysis (3–4.5 h) are neuro-interventional
procedures: intra-arterial thrombolysis and endovascular potentiating of
thrombolytic effect.
Case report: Patient (64), admitted at 13 h, because of stroke, with
severe right-sided limbs pyramidal deficit, motor dysphasia (NIHHS
14). First symptoms have appeared abruptly at 7 h.
The patient underwent digital subtraction angiography (DSA) due to
MSCT malfunction. The DSA finding 7 h after onset was occlusion of
temporal branch of left MCA.
Following DSA, aspiration thrombectomy was performed, using
aspiration catheter size 4Fr, with thromb aspiration with negative
pressure using syringe of 60 ml, and procedure is repeated until
complete thromb extraction is achieved. Control DSA showed
complete recanalization. Patient showed signs of fast recovery,
initially in lower limb, immediately followed by recovery of upper
limb, maintaining motor dysphasia (NIHHS 5).
MR endocranium on the next day showed hyper density in zone of
left MCA, 1 × 1.5 cm.
Discussion: Based on experience in MMA in treatment with intra-
arterial thrombolysis and aspiration techniques, of 5 treated patients,
full recovery has been achieved in 4, while one resulted in death. It is
a fact that patients with time expired on the therapeutic window for
intravenous fibrinolysis, but immediately treated with intra-arterial
fibrinolysis or mechanical thromb extraction as possible therapeutic
option, have much better prognosis.
Conclusion: Blood vessel recanalization in presented patient is
achieved by effect of mechanical thromb extraction and it does not
represent standard therapeutic procedure. Presented data indicate
possibility of widening the therapeutic window.

doi:10.1016/j.jns.2013.07.759
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Low prevalence etiology in a patient with hemispheric stroke

D. Popescua, A. Mergeania, B. Dorobatb, O. Bajenarua, F. Antochia.
aNeurology, Bucharest University Emergency Hospital, Bucharest, Romania;
bInterventional Radiology, Bucharest University Emergency Hospital,
Bucharest, Romania

Objectives: Atherosclerotic intracranial arterial stenosis is an important
cause of stroke and it is increasingly being treated with percutaneous
transluminal angioplasty and stenting to prevent recurrent stroke. In
patients with intracranial arterial stenosis, aggressive medical manage-
ment was superior to percutaneous transluminal angioplasty and
stenting with the use of the Wingspan stent system, but there are no
studies that compare transluminal balloon angioplasty to medical
treatment.
Methods: We present the case of a 76-year-old patient who
presented to our clinic with recurrent syncope for neurologic
assessment. The patient has a history of permanent atrial fibrillation,
central retinal artery occlusion, and hypertension and has no history
of prior neurological deficits. The ultrasonographic examination of
cervical vessels was unremarkable for atherosclerotic disease but the
CT examination of the head revealed a stroke in the cortical border
zone between MCA and PCA. The cervico-cerebral artery digital
substraction angiography revealed an intracranial stenosis of middle
cerebral artery in M1 segment.
Results: The patient underwent percutaneous transluminal balloon
angioplasty of the stenosis of MCA in M1 segment without neurologic
incidents or haemodynamic instability and was discharged with
Clopidogrel and oral anticoagulant-cumarin derivate.
Conclusion:We choose to perform percutaneous transluminal balloon
angioplasty in a selected case of a patient with middle cerebral artery
stenosis and multiple risk factors for stroke with good results and
without complications.

doi:10.1016/j.jns.2013.07.760
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Clinico-immunological assessment of carotid atherosclerosis

M. Danilovaa,b, T. Baidinaa. aPerm State Medical Academy, Russia;
bNeurology, Perm State Medical Academy, Perm, Russia

Background: Inflammation of the vessel wall is one of the
pathogenic mechanisms of initiation and progression of atheroscle-
rotic lesions, that are the most common cause of ischemic stroke.
Objective: A comparison of the level of interleukin-6 (IL-6) and C-
reactive protein (CRP) in blood serum in patients with different
clinical manifestations of atherosclerosis of carotid arteries.
Materials and methods: Atherosclerotic lesion of carotid arteries
was detected by duplex scanning in 61patients. 23 of them had
clinical manifestations of carotid atherosclerosis (stroke or transient
ischemic attack) in history. The level of IL-6 and CRP in serum was
determined in 61 patients with carotid artery disease by immuno-
sorbent assay.
Results: Patients with stroke in history had the increased concentration
of IL-6 (8.0; 4.0–14.0 pg ml), the level of IL-6 in patients with
asymptomatic carotid atherosclerosis was lower (4.6; 2.1–7.7 pg ml,
р=0.042). Concentration of CRP was higher (6.8; 4.9–14.2 mg l) in
patients with clinical manifestations of atherosclerosis of precerebral
arteries, than in patients with asymptomatic atherosclerosis (2.1; 1.3–
6.3 mg l, p = 0.002). The level of CRP in patientswith atherothrombotic
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stroke in history was higher (9.3; 5.2–19.2 mg l) than in the other
patients (2.8, 1.8–6.9 mg l, p = 0.011).
Conclusion: The increased concentration of IL-6 and CRP in serum is
associated with complications of carotid atherosclerosis. CRP is
associated with stroke, formed by the mechanism of atherothrombosis.

doi:10.1016/j.jns.2013.07.761
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Stroke in Kenya and its co-morbidities and risk factors in
Kenya hospitals

S.W. Mbuguaa, R.N. Mbuguab, J.N. Mwathic. aResearcher (Global
Mental Health), Kenya Medical Research Institute, Kenya; bResearcher
(Global Mental Health), Kenya Association for the Welfare of People
with Epilepsy, Kenya; cClinical Research/Psychiatry, Kenya Network of
Women Living with HIV/AIDS, Nairobi, Kenya

Background: Stroke is the most common causes of morbidity and
mortality the world over. Established risk factors such as arterial
hypertension, diabetes mellitus, cigarette smoking, hyper-lipidaemia,
micro-vascular rupture, gender, age/co-morbidities like sickle cell
disease, HIV/AIDS infection and cerebral malaria are encountered in
the tropics.
Objectives: To determine pathological, risk factors, in-hospital
period prevalence and in-hospital outcome of stroke.
Results: A total of 2629 patients were admitted at the hospital
during study period. 80 patients had diagnosis of stroke; giving an
in-hospital period prevalence of 3042/100,000. Mean age was
61.3 years, mode; 63 years, range 34–95 years. M to F ratio 1.2:1
stroke sub-types: ischaemic stroke 68 (85%) and haemorrhagic stroke
seven (8.8%). Five patients (6.3%) no evidence of stroke sub-type was
on-record. Established risk factors are hypertension/diabetes mellitus.
Hypertension was found in 64 patients (80%) and diabetes-mellitus in
27 (33.7%). 23 patients (28.8%) had both hypertension/diabetes-
mellitus. Co-morbidities were observed and included mitral-stenosis,
cardiac-arrhythmias cardio-myopathy, HIV/AIDS, Left Ventricular Hy-
pertrophy (LVH), infective endocarditis, atrial septal aneurysm, carotid
plaques with or without stenosis and hyper-homocystenemia. 75
patients (93.8%) were discharged and four (5%) died in hospital. All
patients who died had anterior circulation ischaemic stroke as per Trial
of Org 10172 in Acute Stroke Treatment (TOAST) classification.
Conclusion: Ischaemic stroke is the most common pathological sub-
type observed in this study. Hypertension is the leading observed
risk factor for stroke. Hospital period prevalence for stroke of 3042/
100,000 was found. 75 patients (93.8%) were discharged and four
(5%) died in hospital.

doi:10.1016/j.jns.2013.07.762
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Anterograde amnesia due to fornix infarction

T. Yeoa, G.G. Pulickalb, W.-Y. Yuc, L.C.S. Tana. aDepartment of
Neurology, National Neuroscience Institute, Tan Tock Seng Hospital,
Singapore; bDepartment of Diagnostic Radiology, Singapore General
Hospital, Singapore; cDepartment of Neuroradiology, National Neuroscience
Institute, Tan Tock Seng Hospital, Singapore, Singapore

Background: The fornix serves an important role in human memory.
Amnesia resulting from fornix infarction has been rarely reported.

Objective: To describe the clinical and radiological features of a
patient who developed anterograde amnesia following fornix
infarction and review the published literature.
Patients andmethods: A patient whowas admitted to the Department
of Neurology, National Neuroscience Institute, Singapore.
Results: A 39-year-old lady with poorly controlled diabetes mellitus
and dyslipidaemia presented with acute confusion and anterograde
amnesia. Neurological examination was normal except for MMSE
score of 27 upon 30, with deficits in orientation and recall. MRI brain
showed an acute infarction of the columns of the fornices bilaterally.
The right septal nuclei and anterior commissure were also involved.
CSF studies, trans-thoracic echocardiogram, ultrasound of the carotid
arteries and thrombophilia workup were unremarkable. She was
started on clopidogrel with optimisation of her cardiovascular risk
factors. 2 months after admission, she reported persistent episodic
memory loss and cognitive tests showed residual impairment in
delayed recall. MMSE score was 28 upon 30 (minus 2 points for
recall) and MOCA score was 26 upon 30 (minus 4 points for recall).
MRI brain done 4 months after admission showed a small focal area
of high T2, low T1 signal and volume loss at the inferior aspect of the
column of the right fornix, consistent with previous infarction.
Conclusion: This rare case illustrates persistent memory impairment
following fornix infarction and emphasises the importance of excluding
a strategic infarct in a patient presenting with acute amnesia.

doi:10.1016/j.jns.2013.07.763
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A national survey to establish current methods of venous
thromboembolism prophylaxis in stroke patients
practiced by Polish neurologists

J.P. Bembeneka, M. Dennisb, A. Członkowskaa. a2nd Department of
Neurology, Institute of Psychiatry and Neurology, Warsaw, Poland;
bDivision of Clinical Neurosciences, Western General Hospital,
Edinburgh, UK

Background: Venous thromboembolism (VTE) is associated with
considerable morbidity and mortality in stroke patients.
Objective: The purpose of our survey was to establish the methods of
VTE prophylaxis currently practiced by Polish neurologists. We also
aimed to determine whether there is enough variation in practice to
justify the development of evidence based upon detailed Polish
guidelines for VTE prevention.
Methods: Postal self-administered questionnaires about VTE pro-
phylactic methods practiced by Polish neurologists were sent to 218
(all) neurological wards where stroke is treated. If there was no
response the questionnaire was faxed and finally we attempted to
obtain information by telephone.
Results: Data from 176 (80.7%) of 218 centers was finally collected.
Majority 137/176 (77.8%) had a stroke unit. The median admission
rate of surveyed wards was estimated to be 320 patients/year (range
20 to 1000 patients/year). The most common method VTE prophy-
laxis reported was low molecular weight heparins (LMWH) (98.9%),
the least common was intermittent pneumatic compression (IPC)
(6.8%). Large centers (admitting ≥200 patients/year) (70.7% vs 45%;
p = 0.039), and those with stroke units (95 vs. 20; p = 0.031) were
more willing to join a randomized trial evaluating any of the
methods. All the centers participating in the survey reported a need
for detailed Polish VTE prophylaxis guidelines.
Conclusions: LMWH is the predominant VTE prophylaxis strategy
for stroke patients practiced by Polish neurologists. Due to the
variation of methods practiced in VTE prophylaxis it might be
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reasonable to further specify this section of stroke treatment
guidelines.

doi:10.1016/j.jns.2013.07.764
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Neuroradiological reporting from abroad — Is it possible?

B. Kressa, I. Isfahaarb, A. Grabowskic, M. Papendieckd, C. Schwarke,
A. Gottschalka, U. Meyding-Lamadee. aInstitute of Neuroradiology,
Krankenhaus Nordwest, Frankfurt/Main, Germany; bJerudong Park
Medical Center, Bandar Seri Begawan, Brunei; cPraxis für Neurologie,
Frankfurt/Main, Germany; dMeytec Telemedizin, Berlin, Germany;
eNeurology, Krankenhaus Nordwest, Frankfurt/Main, Germany

Objective: To evaluatewhether reporting of emergency examinations is
possible over a distance of 12,000 km.
Methods: Evaluation of time duration for the sending process for MR
and CT scans under emergency conditions.
Results: 3472 MRI and 1118 CT reports have been prepared between
01.07.2010 to 30.06.2012, median time for sending process for CT
was 47.1 s and for MR 252.4 s.
Conclusion: In case of broadband cable capacity and dedicated IT-
network specialized reporting of neuroradiological cross sectional
imaging examinations is feasible in acceptable length of time even
over long distance and in an emergency setting. In any case the
requirements of Germany for teleradiological projects are fulfilled.
This allows neurological treatment even of intensive care patients
according to quality level of European centers.

doi:10.1016/j.jns.2013.07.765
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Myocardial Infarction as an early complication in acute stroke
patients: Results from the Austrian Stroke Unit Registry

T. Gattringera, K. Niederkorna, L. Seyfangb, J. Ferraric, W. Langc,
M. Brainind, J. Willeite, F. Fazekasa, C. Enzingera. aNeurology, Medical
University of Graz, Graz, Austria; bDanube University Krems, Gesundheit
Österreich GmbH/BIQG, Austria; cNeurology, Hospital Barmherzige Brueder,
Vienna, Austria; dClinical Neurosciences, Danube University Krems, Krems,
Austria; eNeurology, Medical University of Innsbruck, Innsbruck, Austria

Background: Patients with transient ischemic attack (TIA) and
stroke have an increased risk for subsequent cardiac events including
myocardial infarction (MI). Information regarding MI as a complica-
tion of stroke in the very acute phase is limited.
Objective: To assess the frequency of MI, the characteristics and
short-term outcome of such patients in the stroke unit setting.
Methods: 41,619 patients with ischemic stroke or TIA, and 4984 with
primary intracerebral haemorrhage (ICH) prospectively enrolled in
the Austrian Stroke Unit Registry in the last 6 years were analysed.
Results: 421 patients with ischemic stroke or TIA (1%) and 17 patients
with ICH (0.3%) suffered fromMI during stroke unit treatment. Patients
with ischemic cerebrovascular events were significantly older, had
more severe strokes and generally more vascular risk factors, atrial
fibrillation and previous MI. Total anterior circulation and left
hemispheric stroke syndromes were more often observed in MI
patients. Patients with MI not only suffered from a worse short-term
outcome at stroke unit discharge (mortality 14.5 versus 2%, p b 0.001),
but also acquired more other well known stroke complications. In

multivariate analyses factors that remained independently associated
with MI were previous MI and stroke severity at admission. Hypercho-
lesterolemia was inversely associated with MI.
Conclusions: Although MI in the acute phase after stroke seems to
be rare, it is associated with a poor short-term outcome. Furthermore
our results identify patients with previous MI and more severe
strokes to be at an increased risk for the early complication of MI.

doi:10.1016/j.jns.2013.07.766
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The cultural acceptance of robotic tele-stroke medicine among
patients and healthcare providers in Saudi Arabia: Results of a
pilot study

A. Al Khatmaamia,b, S. Al Shahranib, A. El Metwallyb, S. Kojana, M. Al
Jumahc. aKing Abdul Aziz Medical City, National Guards for Health
Affairs, Saudi Arabia; bDepartment of Epidemiology & Biostatistics,
College of Public Health and Health Informatics, King Saud Bin Abdul
Aziz University for Health Sciences, Saudi Arabia; cKing Abdullah
International Medical Research Center, Riyadh, Saudi Arabia

Background: The technical feasibility and cultural acceptance toward the
use of telestroke technology in Saudi Arabia has not been investigated.
Objectives: To determine the degree of satisfaction toward the use of
this technology among stroke patients, their relatives and healthcare
providers in Saudi Arabia.
Materials and methods: The remote presence robot (RPR), the RP-7i®
(FDA-cleared) provided by InTouch Health was used between October
and December, 2012 at King Abdulaziz Medical City in Riyadh, Saudi
Arabia. Patients and their relatives were informed that the physician
would appear through a screen on the top of a robotic device, as part of
their clinical care. A convenient sample of consecutive stroke patients
(and relatives) admitted to the stroke unit through ED and healthcare
providers completed a self-administered satisfaction questionnaire
following consultation sessions.
Results: A total of fifty participants completed the questionnaire. All
agreed or strongly agreed that the consultant interview through robotic
tele-stroke was useful and that the audiovisual component of the
intervention was of high quality; 98% agreed or strongly agreed that
they did not feel shy or embarrassed during the remote interview, were
able to understand the instruction of the remote consultant and
recommended its use in stroke management. In addition, 92% agreed
or strongly agreed that the use of this technology can efficiently replace
the physical presence of a neurologist.
Conclusion: Results suggest that the use of tele-stroke medicine is
culturally acceptable among stroke patients and their families in
Saudi Arabia and is favorably received by healthcare providers.

doi:10.1016/j.jns.2013.07.767
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Retinal vasoreactivity in patients with ischemic stroke

K. Bettermanna, J.E. Slocomba, V. Shivkumarb, M.E. Lottc. aNeurology,
Penn State University, Hershey, PA, USA; bNeurology, University of
Toledo, Toledo, OH, USA; cHeart and Vascular Institute, Penn State
University, Hershey, PA, USA

Background: As the eye and brain share embryological, anatomic
and physiological similarities, studies of retinal blood vessels may
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prove useful as a surrogate marker for cerebrovascular disease and
help to assess stroke risk. Retinal arteriovenous ratios (AVRs) have
been shown to indicate risk of stroke, but the association between
retinal vasoreactivity, ischemic stroke, and cerebrovascular function
remains unknown. Retinal vasoreactivity assessments may detect
early stages of endothelial dysfunction and allow direct assessment
of blood vessel physiology.
Objective: To examine
1) retinal microvessel behavior in patients with ischemic stroke
2) the relationship between retinal and cerebral vascular reactivity.
Methods: Cohort study of 12 patients with ischemic stroke
presenting 3+ months after the stroke, and 8 healthy controls (44–
85 years). Retinal vasoreactivity was measured with the dynamic
vessel analyzer following flicker light stimulation. Middle cerebral
artery (MCA) vasoreactivity following hyperventilation/breathhold
was measured using transcranial Doppler ultrasound. AVRs were
obtained using funduscopic photographs.
Results:Patientswith strokehad significantly attenuated retinal venous
(p= b0.0002, CI 95%) and arterial (p = 0.001, CI 95%) vasodilation
responses compared to healthy controls, and decreased cerebral vaso-
reactivity following hyperventilation/breath hold (p= 0.0068, CI 95%).
Across all groups an attenuated venous flicker response was asso-
ciated with an increase in MCA RI (r = −0.5, p = 0.03, CI 95%) and
PI (r = −0.5, p = 0.04, CI 95%) and a decrease of MCA vasoreactivity
(r = 0.46, p = 0.05, CI 95%).
Conclusion: In this study impairment of retinal microvascular
function is associated with ischemic stroke and measures of
cerebrovascular function. Microvascular dysfunction of retinal blood
vessels may predict ischemic stroke risk.

doi:10.1016/j.jns.2013.07.768
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“Mobile Stroke Unit” for stroke treatment at the emergency site

S. Waltera, P. Kostopoulosa, A. Ragoschke-Schumma, A. Haassa,
I. Grundwaldb, W. Reithc, K. Fassbendera. aNeurology, University
Hospital of the Saarland, Homburg, Germany; bAcute Vascular Imaging
Centre, John Radcliffe Hospital, Oxford, UK; cDiagnostic and Interventional
Neuroradiology, University Hospital of the Saarland, Homburg, Germany

Background: Currently only 2–5% of all acute stroke patients receive
thrombolytic therapy due to delay in hospital arrival or diagnostic work-
up. In this feasibility study, we tested the efficacy of a new approach of
stroke diagnosis and treatment starting at the emergency site, rather
than after hospital arrival, in reducing delay in stroke therapy.
Methods: We constructed a “Mobile Stroke Unit”, an ambulance that
delivers imaging, point-of-care-laboratory analysis, and neurological
expertise directly at the emergency site. In a prospective, randomised
single-centre trial, we compared the time from alarm (emergency call)
to therapy decision, between Mobile Stroke Unit (MSU) and standard
stroke hospital intervention.
Results: As prespecified the trial was stopped after a planned interim
analysis at 100 of 200 patients because the primary endpoint showed
a clear superiority of the MSU treated group.
Prehospital stroke treatment reduced the median time from alarm to
therapy decision substantially to 35 min (IQR 31–39) in theMSU group
versus 76 min (63–94) in the hospital control group (p b 0.0001). We
also detected similar gains regarding times from alarm to end of the
different diagnostic steps, although there was no substantial difference
in the number of patients who received intravenous thrombolysis or in
neurological outcome. Safety endpoints seemed similar across the
groups.

Conclusions: This first trial demonstrates feasibility of prehospital
diagnostic stroke work-up and treatment, with substantially reduced
time until therapy decision.

doi:10.1016/j.jns.2013.07.769
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Ipidacrine for post-stroke cognitive impairment

L.V. Pustokhanova, E.M. Morozova. Department of Neurology,
Perm Academy of Medicine, Perm, Russia

Objective: To determine cognitive status and to assess efficacy of
ipidacrine in post-stroke patients.
Methods: Ipidacrine (neiromidin) is a nonselective inhibitor of acetyl-
cholinesterase and butyrylcholinesterase. The drug was prescribed
to 43 patients (aged 33–75, 26 males, 17 females) one month after
the first hemispheric ischemic stroke. Patients received ipidacrine
in increasing dosages from 10 to 60 mg during 2 months. Clinical
and neuropsychological investigation with the use of NIHSS, Barthel
index (BI), MMSE, FAB, attention test (AT), semantic verbal fluency
test (SVFT), phonetic verbal fluency test (PVFT)was carried out twice: at
the baseline and 2 months after. Control group consisted of 35 persons
without stroke.
Results: The data differences in patients and control group were
fixed in MMSE (26.51 ± 3.06 and 28.71 ± 1.07, p = 0.0001), FAB
(12.74 ± 2.97 and 16.40 ± 1.74, p = 0.0000), SVFT (15.79 ± 5.32
and 21.03 ± 5.79, p = 0.0002), PVFT (7.16 ± 3.60 and 12.76 ± 4.52,
p = 0.0000), and AT (99.53 ± 42.06 and 64.80 ± 18.95 s, p = 0.0000)
onemonth after stroke. A statistically significant improvement of NIHSS
(4.42 ± 2.69 and 2.70 ± 2.01, p = 0.0001) and BI (95.35 ± 10.60 and
98.84 ± 4.06, p = 0.0074) was observed during treatment. Neuropsy-
chological reinvestigation demonstrated that ММSЕ (28.16 ± 2.33,
p = 0.0000), FAB (15.05 ± 2.61, p = 0.0000), SVFT (19.40 ± 5.76,
p = 0.0000), PVFT (8.35 ± 3.62, p = 0.0063) and AT (83.79 ± 30.11,
p = 0.0017) significantly increased and differences with control group
in ММSЕ and SVFT disappeared.
Conclusion: Post-stroke cognitive impairment reflecting decrease of
frontal functions, verbal fluency and attention was identified. A
statistically significant regress of neurological and cognitive deficiency
was revealed during ipidacrine treatment. The distinct positive
dynamics of executive function, attention, verbal fluency and general
mental activity were observed. The drug was well tolerable.

doi:10.1016/j.jns.2013.07.770
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How to use verbal autopsy to study stroke incidence in
developing countries

S. Aidia, S. Bellaminea, M. Yahyaouib, I. Slassic, F. Mourjid,
M. El Alaoui Farisb, Group Study of Stroke in Morocco. aNeurology,
Rabat, Morocco; bUniversity Mohamed V Souissi, Rabat, Morocco; cHassan
II University Hospital, Morocco; dHassan II University, Casablanca, Morocco

It is well recognized that good quality population-based studies are
the most reliable source of information about stroke incidence on a
population level but identifying all new stroke in a population is
particularly challenging. However, those criteria may be not practical
for stroke studies undertaken in developing countries, where most
strokes occur and resources are limited.
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In a door-to-door survey in Rabat–Casablanca regions, in Morocco,
involving a total of 60,031 individuals (36,756 urban and 3275 rural),
investigators identify through the use a specific questionnaire a possible
stroke patient and also households where one person died of a possible
stroke. In a second step neurologists confirmed the stroke in survivors
and stroke death by using a specific verbal autopsy.
We identified 51 first-ever stroke during one year. The incidence rate
standardized to Segi's world population was 97.9 per 100,000 (95% CI
73–123) and the incidence rate in people aged over 55 years was 550.6
per 100,000 (95% CI 381–721) with 467.4 (95% CI 269–666) in urban
and 691.4 (95% CI 381–1002) in rural.
Our results show that incidence rate of stroke is significantly high in
people aged over 55 years specially in rural area, which are similar to
those reported in community studies both in developed countries (Feigin
et al., 2003) or in emerging countries (Lavados et al., 2005). We believe
that the use of specific verbal autopsy in door-to-door survey of stroke
provides good approximation of stroke incidence in developing
countries.

doi:10.1016/j.jns.2013.07.771
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Serial hemodynamic and autonomic function studies in acute
ischemic stroke: Relation to outcome, stroke type and location

A. Gujjara, D. Jajub, P.C. Jacobc, M. Dixitb, A.R. Al-Asmic. aMedicine
(Neurology), College of Medicine, Sultan Qaboos University, Al Khod,
Oman; bPhysiology, Sultan Qaboos University, Muscat, Oman; cMedicine
(Neurology), Sultan Qaboos University, Muscat, Oman

Background: Hypertension and autonomic changes commonly
accompany acute ischemic stroke (AIS); however, their pathophys-
iology is poorly understood.
Aim: To study serial hemodynamic and cardiovascular autonomic
functions among patients with AIS and to explore their relation to
stroke outcome, location, type and severity.
Patients andmethods: Patients with AIS of b96 h duration underwent
serial hemodynamic and cardiovascular autonomic function studies
using thoracic electrical bioimpedance technology over the first 4 days
of admission. Patients with arrhythmias or pulmonary edema were
excluded. Correlations between NIHSS scores, outcome at follow-up
(mean 10 months), stroke type, location and hemodynamic/autonomic
parameters were explored using Mann–Whitney U-test and logistic
regression analysis.
Results: 55 patients (M:F:27:28; age:62 ± 12 years) with AIS were
studied. 33 had large artery stroke, 18—lacunar and 4—cardioembolic.
6 patients (11%) died. Mean BP decreased by 8 mmHg by day 4 (D4);
while cardiac output remained stable, systemic vascular resistance
(SVR) changes reciprocated BP. Lower NIHSS at admission, SVR (D2),
systolic BP (D4), and cardiac index (CI, D1) correlated significantly
(p b 0.01) with good outcome, as did following autonomic indices:
sympathetic activity (LFNU; LFNuBPV); parasympathetic activity (HFNU);
sympathovagal balance (Lf/HF); barareflex sensitivity (BRS) and ventric-
ular work (LVWI). Systolic BP (D4) predicted outcome independently.
Stroke location in the basal-ganglia was related to left ventricular ejection
time and sympathovagal balance (LF/HF) (p b 0.05).
Conclusion: Hypertension in AIS may be mediated predominantly by
changes in SVR. Hemodynamic and autonomic parameters may
predict outcome and possibly stroke location. Further studies among
patients with homogenous stroke types may help understand the
interaction between focal brain injury and autonomic changes.

doi:10.1016/j.jns.2013.07.772
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Thrombolysis in acute ischaemic stroke: Initial experience in a
general hospital in a developing country

I. Milojević, I. Milenković, S. Krstić. Department of Neurology,
General Hospital Ćuprija, Cuprija, Serbia

Background: The aim of the studywas to present our initial experience
with the use of intravenous thrombolytic therapy in patients with acute
ischaemic stroke. We present results related to demography, time, and
data on the clinical outcome of patients and compare the results with
other studies (Serbian Experiencewith Thrombolysis in Ischemic Stroke
(SETIS) and Safe Implementation of Treatments in Stroke (SITS)).
Objective: Define risk factors in our community, characteristics of
clinical course and outcome in patient with acute ischemic stroke
proven neuroradiologicaly (CT) after IV application rt-PA (0.9 mg/kg).
Patients and methods: Study involved 15 patients treated with rt-
PA in our hospital between the years 2011–2013.
Results: The research included 15 patients (F:M= 4:11), median age
65 (53–77). The most frequent risk factors were: hypertension 86.6%,
atrial fibrillation (AF) 40%, diabetes mellitus 33.3%, hyperlipidemia
53.3%, and smoking 26.6% , 6.6% had no risk factors. Ischemic lesion
proven CT in 8 patients was on left side hemisphere 8/15 (53.3%),
right side hemisphere 5/15 (33.3%), cerebellum 1/15 (6.6%) and
brainstem 1/15 (6.6%). Due the hospitalization the improvements
were registered in 11/15 (73.3%), unchanged at 3/15 (20%) and one
lethal result. Initial NIHSS score was 8.45 (4–17), modified Rankin
scale (mRS) after 3 month 0–2 (1.53), and onset-to-needle time was
168.5 (125–250) min.
Conclusion: Of course, we are aware that a good outcome (above the
average monitoring studies) is the result of an engaged approach.
We want to show the results in order to encourage colleagues
working in hospitals of similar size and equipment in countries with
similar social, demographic and economic characteristics.

doi:10.1016/j.jns.2013.07.773
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Systemic allostatic overload in acute stroke

P.F. Fioria, A. Morellab, G. Bellizzib, V. Pellecchiab, L. Iuratoa, G. Espositoc,
C. Tammaroc, E. Mazzad, M. Rossid, L.M. Giannettie, M. D'Avanzof,
M. Raffag, E. Paceg, V.M.N. Ferranteh, A. Monacoa. aNeurology, S. Ottone
Frangipane ex Civil Hospital — II University of Naples, Ariano Irpino, AV,
Italy; bCardiology, S. Ottone Frangipane ex Civil Hospital — II University of
Naples, Ariano Irpino, AV, Italy; cLaboratory, S. Ottone Frangipane ex Civil
Hospital — II University of Naples, Ariano Irpino, AV, Italy; dRadiology, S.
Ottone Frangipane ex Civil Hospital— II University of Naples, Ariano Irpino,
AV, Italy; eInfantile Neuropsychiatry— Social Service, S. Ottone Frangipane
ex Civil Hospital— II University of Naples, Ariano Irpino, AV, Italy; fFirst Aid,
S. Ottone Frangipane ex Civil Hospital — II University of Naples, Ariano
Irpino, AV, Italy; gIntensive Care— Anesthesiology, S. Ottone Frangipane ex
Civil Hospital — II University of Naples, Ariano Irpino, AV, Italy; hDidactic
Pole, S. Ottone Frangipane ex Civil Hospital— II University of Naples, Ariano
Irpino, AV, Italy

The aim of our study is to characterise cerebrovascular patients
concerning cardiovascular functions.
Haematological analyses were performed within 24–48 h on 476
Acute Stroke (AS), 1142 Chronic Cerebro-Vascular Disease (CCVD)
and 216 Other Neurological Disease (OND) patients, among which
161 AS, 504 CCVD, 83 OND underwent echocardiography.
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Troponin Ths (TnThs, pg/ml) and Pro Brain Natriuretic Peptide
(PBNP, pg/ml) were higher in AS (74.61 sd 217.88, p = 0.007;
3809.68 sd 6798.65, p = 0.0004) and CCVD (30.15 sd 49.29,
p = 0.0001; 1608.78 sd 3982.99, p = 0.0007), compared to OND
(9.66 sd 7.63; 100.76 sd 145.86). A tendency to lower PBNP was
found in AS without CCVD (A) compared to AS with CCVD (B)
patients.
Echocardiography showed decreased ejection fraction (EF %) and
increased pulmonary arterial pressure (PAP, mmHg) in AS (EF 59.52
sd 9.96, p = 0.0001; PAP 43.85 sd 11.47, p = 0.0001) and CCVD (EF
60.02 sd 10.55, p = 0.0001; PAP 40.53 sd 10.89, p = 0.006),
compared to OND (EF 64.96 sd 9.66; PAP 34.32 sd 9.45). Significant
differences were observed concerning such parameters and left atrial
dilatation (LAD, cm) in subgroup B (LAD 4.63 sd 0.72 p = 0.0003; EF
58.52 sd 9.97, p = 0.01; PAP 44.58 sd 11.59, p = 0.05) compared to
A (LAD 4 sd 0.41; EF 64.4 sd 8.65; PAP 37.2 sd 6.11). Significant
correlations were found between haematological and echocardio-
graphic parameters.
Our data highlight the key role of early identification of cerebrovas-
cular patients with a wider due to restricted therapeutical window
because of cardiovascular dysfunctions.

doi:10.1016/j.jns.2013.07.774
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Spinal cord infarction presenting as unilateral
diaphragm paralysis

B.J. Ahn, J.H. Jung. Neurology, Soon Chun Hyang University Gumi
Hospital, Gumi, Republic of Korea

Background: Cervical cord ischemia leads to tetraplegia and
pulmonary insufficiency in the case of transverse extension of
ischemia. Paralysis of the diaphragm can be experimentally modeled
by lateralized, high cervical lesions that interrupt descending
inspiratory drive to the corresponding phrenic nucleus. Most
reported cases of unilateral diaphragm paralysis were caused by
trauma. Paralysis of unilateral diaphragm by spinal cord infarction is
rare.
Case report: A 79-year-old woman with a history of hypertension
visited our hospital with a 2-day history of suddenly developed
quadriparesis and dyspnea. On admission her vital signs were
normal except for dyspnea. Neurologic examination revealed normal
mental state and cranial nerves. Motor evaluation showed weakness
of both upper and lower extremities, upper extremities more than
lower extremities, right more than left. Sensory evaluation revealed a
sensory level at C4. The patient showed no pathologic reflex and
deep tendon reflex was hypoactive in all extremities. We ordered
cervical spine MRI. It showed an elongated hyperintensity on T2WI
at the ventral portion of cervical spinal cord from C2 to C6 level
without enhancement. The patient was treated with anticoagulation
and corticosteroid. Over the next two days, we checked chest
fluoroscopy and it showed upward displacement of the right
diaphragm with relatively fixation of movement suggestive the right
diaphragm paralysis. 2 weeks later we checked phrenic nerve
conduction study (MacLean's method). It showed prolonged latency
and lowered amplitude of compound muscle action potentials
(CMAPs) of the right phrenic nerve. 2 month later, she discharged
with only mild right hemiparesis without dyspnea.

doi:10.1016/j.jns.2013.07.775
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External carotid artery angioplasty and stenting — A good choice
for patients with symptomatic ipsilateral internal carotid
artery occlusion

A.C. Mergeania, D. Popescua, B. Dorobatb, A. Roceanua, O.A. Bajenarua,
F.A. Antochia. aNeurology, University Emergency Hospital Bucharest,
Bucharest, Romania; bInterventional Neuroradiology, University Emergency
Hospital Bucharest, Bucharest, Romania

Background: In patients with internal carotid artery occlusion (ICA),
the ipsilateral external carotid artery (ECA) may supply the cerebral
circulation through collateral vessels. Although endarterectomy for
ECA stenosis has been described in literature, angioplasty with stent-
graft has rarely been reported.
Objectives: The aim of our small case series is to present few cases
with ECA stenosis and ipsilateral ICA occlusion in which stenting of
ECA was performed.
Patients and methods:We present four patients with uni- or bilateral
ICA occlusion (one of the cases with occlusion secondary to thrombosis
after endarterectomy), aged 48 to 69 years old, who presented to our
service for neurologic symptoms suggestive for an ischemic event,
confirmed by cerebral CT scan or MRI. The ultrasonographic exam of
cervico-cerebral arteries showed the presence of ICA occlusion with
ipsilateral hemodynamic significant ECA stenosis, so we performed an
angiogram which confirmed these findings. The digital substraction
angiography also revealed that the cerebral blood flow was supplied
from the ECA collaterals. All the ECA stenoses were ipsilateral to the
ischemic stroke or transient ischemic attack.
Results: We proceeded to angioplasty with stenting of the ECA with
optimal postangioplasty results and improved intracranial cerebral
blood flow, without periprocedural incidents. The patients were
discharged few days later with double antiplatelet therapy.
Conclusions: We chose to present these cases to underline the
importance of preventing further ischemic events in patients with
occluded ICA and ipsilateral ECA stenoses using angioplasty and stenting
of ECA.

doi:10.1016/j.jns.2013.07.776
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Ability reading comprehension in patients with speech and
language impairments after stroke

G. Savic. Institute of Physical Medicine and Rehabilitation ‘Dr M. Zotovic’,
Banja Luka, Bosnia and Herzegovina

Background: Impairments of speaking caused by stroke decreases
ability to express and comprehend speaking, reading and writing.
Dyslexia is loss or impairment of ability to read brought on by brain
damage, in part with the aphasia syndrome or other cognitive
neurological impairments.
Objective: The aim is to determine age, sex, education level, stroke
etiology comorbidity, relation between locations of brain impairment
after the stroke with reading comprehension of sentences and
paragraphs in patients with impaired speaking communication.
Patients and methods: During six months of speaking, 135 patients
from neurological ward of the Institute of Rehabilitation “Dr Miroslav
Zotović” in Banja Luka have been analyzed. Subtests of Boston
Diagnostic Aphasia Examination were used.
Results: The average age of the patients was 66.77 years in samples
where there were more males than females. Brain lesions were
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distributed on 35 different locations. Themost numerousweremultifocal
lesions, than left sided lesions of parietal, frontoparietal, temporal, parietal
temporal, frontoparieto temporal and other brain regions. Low results
were found on word–picture matching (average 45.40% of tests) and
comprehension of sentences and paragraphs (average 27.55% of tests).
Understanding of readmaterialswas lower at left sided compared to right
sided brain impairments. There is a high correlation between compre-
hension of read materials with auditory understanding of speech and
language like the ability of nomination tested patients.
Conclusion: Reading comprehension of patients with speech and
language impairments after stroke on examined samples is low. The
degree of these functions depends on location and size of brain damage
and other factors.

doi:10.1016/j.jns.2013.07.777
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Frequency of writing and reading disorders in Bosnia and
Herzegovina population of acute stroke patients

O. Sinanovica, S. Zukića, Z. Mrkonjićb, M. Vidovića. aDepartment of
Neurology, University Clinical Center Tuzla, University of Tuzla, Bosnia
and Herzegovina; bSchool of Special Education, University of Tuzla,
Tuzla, Bosnia and Herzegovina

Objective:Writing and reading disorders usually followed aphasias but
the frequency of acalculia, agraphia and alexia are not often studied.
The aim of the study was to determine the frequency of alexia, agraphia
and acalculia in acute stroke patients, and determine their relation to the
type of stroke (ischemic and hemorrhagic) and lesion site (left or right
hemisphere) in Bosnian and Herzegovinan population of acute stroke
patients.
Patients and methods: It was analyzed in 194 consecutive hospitalized
patients with acute first-ever stroke at the Department of Neurology,
University Clinical Center Tuzla. For clinical assessment of alexia, agraphia
and acalculia, Minessota test for differential diagnosis of aphasia's was
used. The patients were evaluated in the first week of stroke onset.
Results: Out of 194 analyzed patients, 59 (30.40%) of them had alexia,
agraphia and acalculia or different combinations of these disorders. The
frequency of alexia, agraphia and acalculia among patients with stroke
in the left (dominant) hemisphere was significantly higher (33; 55.9%)
than in the right one (23; 37.7%) (x2 = 4.003; p = 0.0459). In 170
subjects with ischemic stroke, there were 53 (31.1%) cases of alexia,
agraphia and acalculia, and 6 (42.8%) cases among 14 subjects with
hemorrhagic stroke then hemorrhagic and ischemic stroke
(x2 = 0.363; p = 0.394).
Conclusion: Post-stroke reading and writing disorders are present in
one third of stroke cases, and more common in patients with stroke in
the left hemisphere, than in the right. There were no significant
differences in the frequency of alexia, agraphia and acalculia between
hemorrhagic stroke and ischemic stroke.

doi:10.1016/j.jns.2013.07.778
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Ischemic stroke subtype and clinical characteristics of patients
with locked-in syndrome

P. Nikica, D. Jovanovicb, B. Georgievski-Brkica. aSpecial Hospital for
Cerebrovascular Disease “Sveti Sava”, Belgrade, Serbia; bInstitute of
Neurology, Clinical Centre of Serbia, Belgrade, Serbia

Background: Locked-in syndrome (LIS) is a state characterized by
paralysis of all extremities and the facial musculature, but preserved
consciousness and cognition. The most frequent cause is a bilateral
ischemic lesion of ventral brainstem.
Objective: To determine the clinical characteristics, neurovascular
findings, and ischemic stroke subtyping based on the TOAST
classification system in case series of patients with ischemic LIS.
Patients and methods: Cases with LIS were identified from a
prospectively acquired database of patients with acute ischemic
stroke admitted or transferred to specialized hospital for cerebro-
vascular diseases over 3-year period (between 2009 and 2011).
Results: Our case series consists of 19 patients (mean age 62, 2 ±
10 years; range 46–82). Periodic episodes of rotatory vertigo or
dizziness, double vision, and slurred speech were the most prevalent
premonitory neurological symptoms. The mean time from symptom
onset to clinical diagnosis of LIS was 3 days (range 1–15). In themajority
of subjects the most extensive injury was localized in the middle part
of the basis pontis. Based on the TOAST criteria seventeen cases were
classified as large artery occlusive disease (90%), and the rest as a
cardioembolic stroke subtype of undetermined etiology. The sites of
most extensive atherosclerosis were the intracranial segment of
vertebral arteries, and the proximal half of the basilar artery.
Conclusions: Ischemic LIS is commonly caused by large artery disease
in the proximal intracranial vertebrobasilar territory. Transitory
dysfunction of vestibulocerebellar or motor/oculomotor brainstem's
structures was the most often reported premonitory symptoms.

doi:10.1016/j.jns.2013.07.779
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The clinical syndromes after acute isolated thalamic stroke

N. Turchyna, M. Prokopiv, L. Trepet. Neurology, Bogomolets National
Medical University, Kiev, Ukraine

The clinical syndromes and specific symptoms occurring after the
acute thalamic stroke on different anatomic and vascular territories
are poorly highlighted in the literature.
Objective: To describe the clinical syndromes and the specific
symptoms in patients with the isolated thalamic stroke.
Methods: Complex assessment of neurological cognitive status of 22
patients (12 men, 10 women, average age — 61.9 +−10.2 year old)
with confirmed MRI diagnosis of thalamic stroke on different
vascular territories has been performed.
Results: Thalamic stroke was more frequently localized in the classic
territories — paramedial (27.3%) and lower lateral (49.9%) ones; less
frequently in marginal vascular zones — lateral (22.7%), and central
(9.1%).
Stroke clinical syndromes of various territories differed: the unilateral
stroke of paramedial zonewasmanifested by posteromedial syndrome—
suppressed consciousness, cognitive and psychosensory disorders, up-
gaze paresis; the bilateral one — by the thalamic pyramidal stroke
syndrome; the syndrome of central territory impairment was accom-
panied by faints, cognitive disorders, contralateral hemihypesthesia,
hemiataxia, hemianopsia, centralmimetic paralysis during the emotional
reactions; pure full censor syndrome or in unusual combinations and
moderate cognitive disorders are typical manifestations of lacune stroke
of the lateral territory; and stroke of the lower lateral territory was
manifested by the thalamic syndrome of Degerin–Russi — heterolateral
hemihypesthesia, hemiataxia combined with painful feeling, autonomic
disturbances with hyperpathia and cognitive deficiency.
Conclusion: The isolated thalamic strokes represent the heterogenic
clinical group; they aremanifested by different neurological syndromes
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and specific symptoms that have to be taken into account during the
therapy selection.

doi:10.1016/j.jns.2013.07.780
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Cilostazol plus aspirin versus aspirin alone in patients with
symptomatic intracranial arterial stenosis: Results of catharsis

S. Uchiyamaa, N. Sakaib, S. Toia, M. Ezurac, Y. Okadad, M. Takagie,
Y. Nagaif, K. Miyakodaf, K. Minematsug, N. Suzukih, N. Tanahashii,
W. Takij, I. Nagatak, M. Matsumotol The CATHARSIS Study Group
aDepartment of Neurology, Tokyo Women's Medical University, Tokyo,
Japan; bDepartment of Neurosurgery, Kobe City General Hospital, Kobe,
Japan; cDepartment of Neuroendovascular Therapy, Tohoku University,
Sendai, Japan; dNational Hospital Organization Kyushu Medical Center,
Fukuoka, Japan; eDepartment of Neurology, Saiseikai Central Hospital,
Tokyo, Japan; fTranslational Research Informatics Center, Kobe, Japan;
gNational Cerebral and Cardiovascular Center, Suita, Japan; hDepartment of
Neurology, Keio University, Tokyo, Japan; iSaitama Medical University
International Medical Center, Saitama, Japan; jDepartment of Neurosurgery,
Mie University, Tsu, Japan; kDepartment of Neurosurgery, Nagasaki
University, Nagasaki, Japan; lDepartment of Clinical Neuroscience and
Therapeutics, Hiroshima University, Hiroshima, Japan

Background: The Cilostazol–Aspirin Against Recurrent Stroke with
Intracranial Artery Stenosis (CATHARSIS) (Clinicaltrials.gov identifier:
NCT00333164) was an investigator-driven nationwide multicenter
cooperative randomized controlled trial to compare cilostazol plus
aspirin with aspirin alone in patients with symptomatic intracranial
artery stenosis (IAS).
Methods: Subjects were patients at age of 45–85 years with ischemic
stroke after two weeks to six months from onset and N50% stenosis in
responsible intracranial arteries on MRA. They were randomly allocated
to either group of cilostazol 200 mg/day plus aspirin 100 mg/day (CA
group) or aspirin 100 mg/day alone (A group), whowere followed up for
two years.
Results: A total of 165 patients (109 males, average 68 years) were
randomized. There was no difference in the progression of IAS between
both groups (9.6% in CA group and 7.6% in A group, p = 0.5326). Stroke
recurrence occurred in 2.4%/year in CA group (ischemic 4, hemorrhagic
0) and 5.5%/year in A group (ischemic 6, hemorrhagic 2). After
correction with background characteristics, rates of stroke plus silent
brain infarct (5.8% vs 12.5%, HR 0.34, 95% CI 0.12–0.96, p = 0.04) and all
vascular events plus silent brain infarct (10.7% vs 25.0%, HR 0.37, 95% CI
0.14–0.97, p = 0.04) were significantly lower in CA than A group.
Conclusion: There was no difference in the progression of IAS between
two groups. Rates of stroke plus silent brain infarct and all vascular
events plus silent brain infarct were lower in CA than A group.

doi:10.1016/j.jns.2013.07.781
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Nonhemiplegic hand strength is weaker in those with deglutition
problems at initial one month after stroke

H. Choi, S. Im, G.Y. Park, J.H. Park, Y.J. Lee. Catholic University of Korea
Bucheon St. Mary's Hospital, Bucheon, Republic of Korea

Background: Dysphasic stroke patients with nasogastric feeding
tubes (NGT) are at high risk of malnutrition, which may lead to

prolonged hospital stay and poor functional recovery. Hand grip
strength (HGS) is a useful marker of patients' nutritional status at an
early stage.
Objective: The objective is to determine if HGS of the nonhemiplegic
side at one month post-stroke is significantly different in patients
with NGT compared to those without NGT and to assess if HGS
measurements correlated to serum markers and functional status.
Patients and method: We retrospectively reviewed medical record
of 218 patients admitted to our department from September 2010 to
April 2012.
Material and method: We recorded patients' serum markers
(albumin), modified Barthel index scores (MBI), mini mental status
examination (MMSE), and Berg balance scale (BBS). Correlations
analysis of hand strength to biochemical markers was performed
using independent t-test.
Result: Mean ± SD values of MBI, BBS, MMSE albumin, with NGT
(n = 151)/without NGT (n = 67) were 12.5 ± 20.0/51.3 ± 31.3,
6.26 ± 12.2/27.6 ± 20.9, 10.0 ± 10.1/19.1 ± 8.0, and 6.7 ± 0.7/7.4 ±
6.7. The mean lateral pinch and grip strength (lb) of these two
groups were 6.5 ± 7.0/11.7 ± 5.3 and 20.1 ± 23.5/42.3 ± 20.6, re-
spectively and all these values showed statistically significant differ-
ences (P b 0.05).
Conclusion: NGT patients showed weaker grip and lateral pinch
strength in nonhemiplegic hand and this correlated to functional
status and serum markers. Initial assessment of grip and lateral pinch
strength of the contralateral hand may be useful to evaluate the
functional nutritional status in those with prolonged NGT from an
early stage.

doi:10.1016/j.jns.2013.07.782
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On the question of the application of silver nanoparticles in
antithrombotic therapy

A.I. Fedin, A. Babushkin, A.V. Chekanov, O.A. Baranova, O.P. Mironova,
E.Y. Solovyeva. Neurology, Pirogov Russian National Research Medical
University (RNRMU), Moscow, Russia

Platelets play a key role in the development of thrombotic lesions.
Urgent action to prevent platelet activation affecting the process of
fibrin polymerization and slowing clot formation.
Objective: To study the effect of silver nanoparticles with 10, 20, 70 nm
on the systemof cellular and plasmahemostasis in vivo. For the study of
platelet aggregation, we used the method of scanning electron
microscopy. Silver nanoparticles were pre-incubated with platelet-rich
plasma of human blood in the presence of ADP in the control units. The
particles do not exceed the diameter of 2.9–3.2 mm. Addition of 60 mM
and d= 70 nm nanoparticles in platelet rich plasma, caused the
formation of aggregates a diameter of 3.5–4.2 mm. It caused the
decrease in prothrombine time, which indicates additional aggregation
and thrombus formation. By chemiluminescence, registered superweak
glow and intense bursts are accompanied by activation of blood
neutrophils in the presence of luminol by adding nanoparticles of
d70 nm at a concentration of 0.064 × 10−11 M, indicating an inflam-
matory action. When added to the plasma particles 10 and 20 nm, it
manifested an anti agregational effect — formed units 1.8–2.5 mm,
prothrombin time did not change. Adding 10–20 nm silver
nanoparticles in a concentration of 10 to 100 mM prevented fibrin
polymerization.
Conclusion: Nanosilver, d = 20 nm or less, reduces platelet aggre-
gation, practically does not activate neutrophils and prevents fibrin
polymerization. The data suggest that nanosilver d = 20 nm or less is
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not cytotoxic and may be used in clinical practice as an anti-
thrombotic agent.A further study of the effect of nanosilver on the
hemostatic system is required.

doi:10.1016/j.jns.2013.07.783

Abstract — WCN 2013
No: 1423
Topic: 3 — Stroke
α-Lipoic acid treatment is neurorestorative and promotes
functional recovery after stroke in rats

K. Choi, J. Kim, H. Kim. Chonnam National University Hospital,
Gwangju, Republic of Korea

Background: A considerable body of evidence suggests that oxidative
stress is a fundamental mechanism of brain damage in stroke. A recent
study suggests that the antioxidant properties of alpha-lipoic acid (aLA)
correlate with its ability to promote neuroproliferation. However, there
have been no reports of comprehensive studies examining the
neurorestorative effects of aLA administered after the onset of ischemia.
Purpose: Here we report the role of aLA as neurorestorative agent in
focal cerebral ischemia.
Methods: The middle cerebral artery (MCA) of adult rats was occluded
for 2 h and then reperfused. aLA (20 mg/kg) was administered in 71
animals (aLA group) through the left external jugular vein immediately
after reperfusion. An equivalent volume of vehiclewas administrated to
71 animals (control group). A neurological deficit score (NDS) was
obtained, and motor impairment was assessed by the accelerating
rotarod test. Levels of endogenous neural precursor and glial cell were
analyzed by immunohistochemistry.
Results: Immediate aLA administration group after reperfusion
significantly reduced the mortality, infarct size, and NDS than control
group (n = 71, P = 0.005, P = 0.002, and P = 0.001, respectively).
Long-term functional outcomes by rotarod test were also markedly
improved by aLA treatment (P = 0.013). And aLA treatment
enhanced the earlier proliferation of endogenous neural precursor
and glial cell using nestin- and GFAP-antibody along the infarct and
infarct core regions.
Conclusions: These results indicate that urgent treatment with aLA
after ischemic injury may have significant neurorestorative effects
through enhanced neuroproliferation. Thus, aLA may be a useful
intervention for the treatment of acute ischemic stroke.

doi:10.1016/j.jns.2013.07.784
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Degree of recovery in motor functions of patients with CVI in
relation to the degree of damage on speech comprehension

V. Buzadzija, G. Savic, J. Satara, D. Djuric, D. Prtina. Institute of Physical
Medicine and Rehabilitation ‘Dr M. Zotovic’, Banja Luka, Bosnia
and Herzegovina

Background: Patients with brain damage brought on by cerebrovas-
cular insult (CVI) with damage to the motor function system, often
have difficulty in comprehension of speech and language.
Objective: To research the degree of functional impairment and
recovery of patients following CVI in relation to the degree of speech
and language comprehension by patients with present speech and
language disability.
Method: The functional ability was estimated with Barthel index for
102 patients with present speech and language impairments after

CVI, also an estimate on speech and language status with the subtest
auditory comprehension BDAE. A correlation was observed between
speech comprehension and functional ability.
Results: Average age of the patients was 64.94 years in samples
where there were more males than females. The most common type
of stroke was ischemic. The most numerous were multifocal lesions
in the area of left ACM.
At the beginning stages of rehabilitation the average Barthel index
of the patients was 47.95 and after rehabilitation the index was
65.09.
Patients with average comprehension complex ideational material
(KIM) under 50% of the test had a starting Barthel index of an
average of 39.02, and after rehabilitation it was 55.91.
Patients with average comprehension KIM above 50% of the test
had a starting Barthel index of 55.45 and after rehabilitation 72.07. A
low correlation was found between the results of auditory compre-
hension KIM and functional ability of patients. The results are
statistically significant.
Conclusion: Patients with larger impairments of comprehension KIM
had a lower degree of functional repair in relation to patients with
better comprehension of speech and language.

doi:10.1016/j.jns.2013.07.785
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Recurrent stroke from free-floating carotid artery thrombus:
14-year experience from a tertiary institute in Singapore

H.C. Chua, Z. Phua. National Neuroscience Institute (Tan Tock Seng
Hospital), Singapore, Singapore

Background: Free-floating carotid artery thrombus is a rare cause of
cerebral infarcts. Current understanding is limited to small case-
series. Recurrent stroke in free-floating thrombus is believed to be
due to delayed embolism from the tail of the carotid thrombus to the
intracranial circulation.
Objective: To review recurrent stroke mechanism in free-floating
carotid artery thrombus.
Patients and methods: All patients admitted from 1999 to 2012 for
cerebral infarcts were included. Cases were retrospectively identified
from carotid ultrasound reports showing free-floating carotid artery
thrombus. Case notes, neuroimaging and electronic records were
retrieved and patients with recurrent stroke were studied.
Results: A total of 28,126 carotid ultrasound reports were screened
and 61 patients with free-floating thrombus were identified. Of
these, recurrent stroke occurred in 4 patients. Age range: 60 to
83 yrs. Clinical syndrome: pure motor stroke (n = 2), sensorimotor
stroke (n = 1), hemispheric stroke (n = 1). BP on admission ranged
from 145/75 to 210/80 mm Hg. In 3 patients, neurological deterio-
ration occurred in the first week of admission coinciding with a drop
in BP. Etiology of hypotension included dehydration, anemia and
inadvertent administration of anti-hypertensive. Brain scan showed
watershed infarcts, which collaborated with hypotension as the
underlying cause. Recurrent stroke due to embolism from the tail of
the carotid thrombus occurred in only one patient with hemispheric
syndrome. All patients were treated with heparin and warfarin.
Conclusion: Hypotension is the cause of recurrent stroke in 75% of
patients with free-floating carotid artery thrombus. Clinicians
treating such patients must be vigilant to this potentially preventable
complication.

doi:10.1016/j.jns.2013.07.786
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Stroke and leucoencephalopathy

N. Radojkovic Gligic, K. Kacar. Hospital for Cerebrovascular Diseases
Sveti Sava, Belgrade, Serbia

Background: Encephalopathy means brain disease, damage and
malfunction. It presents broad spectrum of symptoms such as memory
loss and subtle personality changes to severe such as dementia,
seizures, coma, and death.
Posterior leucoencephalopathy syndromewas first described in 1996. It
is a condition where diagnosis depends on clinical and radiological
features. Leukoencephalopathy seen in association with severe hyper-
tension, disease leading to failed out regulation, hyperperfusion, and
endothelial injury vasogenic edema. Vasoconstriction and hyper-
perfusion lead to brain ischemia and vasogenic edema.
MRI scan is useful in giving prognosis.
Material: We have in stroke unit for 225 consecutive patients with
ischemic stroke investigated systematically with MRI.
Imaging 156 patients (69,333%), MRI shows edema involving the white
matter in the posterior portions of the cerebral hemispheres, especially
in the parieto occipital regions. Diffusion weighed sequences can be
differentiated between edema from leaking capillaries and cell.
Conclusion: In 78% (123 patients) of patients, the acute infarctwas deep.
And leucoencephalopathy was more frequent in patients with a deep
infarction than in patients in whom the cortex was involved. Hyperten-
sion was the most common risk factors 87% and was more frequent in
study than in control group. This study suggests that hypertension may
be more strongly associated with leucoencephalopathy than with deep
infarction.

doi:10.1016/j.jns.2013.07.787
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Effect of short-term changes of air pollution on the development
of acute ischemic stroke

A. Folyovicha, D. Biczoa, A. Fulopb, A. Nemethb, H. Breuerc,
K.A. Beres-Molnara, V. Vargaa, K. Vadasdia, G. Toldid, J. Bartholyc.
aNeurology and Stroke, Szent Janos Hospital, Hungary; bClimatology
Division, Hungarian Meteorological Service, Hungary; cDepartment of
Meteorology, Eötvös Loránd University of Sciences, Hungary; dFirst
Department of Pediatrics, Semmelweis University, Budapest, Hungary

Background: Thrombolytic treatment (TT) of acute ischemic stroke
(AIS) requires a highly organized hospital service due to the strict
therapeutic protocol. All data that can be used to predict the demand on
the healthcare system have practical benefit. According to literature
data, air pollution (AP) plays a role in the development of stroke.
Objective: We examined the role of short-term changes of AP in the
development of AIS. Our previous results did not confirm the effect of
AP averaged by season on the development of stroke. Analysis of TT-s—
due to their narrow therapeutic window— allowed us to determine the
onset of stroke events, which is important for the examination of short-
term meteorological effects. We had to reduce the sample size in order
to assess highly localized environmental effects.
Patients and method: Stroke onset dates and times of 80 patients
who received TT at our department between 2009 and 2012 were
compared with measurement data (PM10, NO, NO2, NOx, SO2, O3, CO)
from nearby meteorological stations. Correlation was analyzed with
SPSS software, Pearson's, Kendall's tau-b and Spearman's tests, and
Student's t-test.

Results: There was a significant correlation between the increase of
concentration of most polluting materials (NO: 0.1050, NO2: 0.0490,
NOx: 0.1060, CO: 0.1140) and the development of stroke. A negative
correlation was found with sulfur-dioxide and ozone-levels (SO2:
−0.0670, O3:−0.0900) and no correlationwith PM10-levels. The t-test
did not show significance due to the low number of cases.
Conclusion: Higher air pollution only slightly increases the short
term risk of stroke.

doi:10.1016/j.jns.2013.07.788
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Kinetics of inflammatory markers in acute ischemic stroke and
their relevance in stroke-induced immunosuppression

A. Folyovicha, E. Birob, C. Orbanb, A. Bajnokb, K.A. Beres-Molnara,
V. Vargaa, B. Vasarhelyic, G. Toldib. aNeurology and Stroke, Szent Janos
Hospital, Semmelweis University, Budapest, Hungary; bFirst Department
of Pediatrics, Semmelweis University, Budapest, Hungary; cDepartment
of Laboratory Medicine, Semmelweis University, Budapest, Hungary

Background: Stroke-induced immunosuppression syndrome (SIIS)
leads to severe complications in stroke patients. Infection is the most
common of these complications and the chief cause of morbidity and
mortality in stroke survivors.
Objective: We aimed to identify an inflammatory marker for the
distinction between the inflammatory response evoked by stroke
and inflammation later caused by infection due to SIIS.
Patients and method: We investigated the kinetics of CRP, WBC,
neutrophil count, suPAR, CD4+CD25high Tregs, CD64+ and CD177+
neutrophils and monocytes in 12 acute ischemic stroke (AIS) patients
within 6 h (Stroke 1) and one week after the insult (Stroke 2). Patients
with infection after stroke were excluded. As controls, 14 age-matched
healthy individuals with similar cardiometabolic risk factors, but with a
negative history of stroke or other neurological disorders were
included.
Results: CRP, WBC and neutrophil count values were comparable in
Stroke 1 and controls; however, they were elevated in Stroke 2.
suPAR levels were higher in both stroke groups compared to
controls. The prevalence of CD64+ neutrophils was higher in Stroke
1 than in controls and it decreased in Stroke 2 below the level in controls
(5.95 [5.41–8.75]% vs. 32.38 [9.21–43.93]% vs. 4.06 [1.73–6.77]%,
p b 0.05). The prevalence of CD177+ neutrophils was higher in both
stroke groups compared to controls.
Conclusion: Our pilot study identified the prevalence of CD64+
neutrophils as an inflammatory marker that best represents immuno-
logical alterations in AIS. Its level is a suitable candidate for the
indication of the developing inflammatory response due to infection.

doi:10.1016/j.jns.2013.07.789
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Dysphagia tests and intensive special neurorehabilitation should be
regular part of diagnostic and neurorehabilitation algorhythmus in
stroke unit

B. Bunováa, D. Bartkob. aOut-patient Deparment for Dysphagiology and
Speech Language Disorders, LOGOMEDIK s.r.o., Skalica, Slovak Republic;
bInstitute of Medical Sciences, Neurosciences and Military Health,
Deparment of Neurology, Central Military University Hospital, Ružomberok,
Slovak Republic
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Background: Dysphagia is a frequent symptom of ischaemic or
haemorrhagic cerebral stroke (iCI, ICH). The incidence of dysphagia
is ranging from 25% to 81%. The most often complication of
dysphagia is aspiration which often leads to pneumonia. The reason
why the determination and therapy of dysphagia and aspiration is so
important is that the aspiration (especially silent aspiration)
contributes to higher mortality as well as to the increase of costs.
Aim:
1. To analyse the occurrence of dysphagia and its complication:
aspiration “silent” aspiration.
2. To evaluate the results of intensive special neurorehabilitation.
Material andmethods:Material consists of 113 subjects. Whole group
was divided into two subgroups: the 1st iCI patients with neuro-
rehabilitation by certified dysphagiologist (iCI-d, n = 66), mean age
68.08 ± 11.41 years, male 59.09%, the 2nd subgroup with different
neurological disorders (n= 47), mean age 65.09 ± 15.52 years, male
62.62%. iCI with various degree of neurological deficit (NIHS) was
confirmed byCT/MRI. For confirmation of dysphagia clinical swallowing
examination and instrumental evaluation—videofluoroscopy was used.
For evaluation of aspiration Rosenbeck P/A scale was used.
Results: The occurrence of dysphagia was documented in 57 from 66 iCI
patients (86.36%) and 29 (43.93%) of them had aspiration, and “silent”
aspiration was found in 10 (15.15%) patients. Significant improvement
following neurorehabilitationwas documented in all stroke patientswith
dysphagia. From the 47 patients 2nd subgroup (non-stroke patients) we
have found out 20 patients (42.55%) with dysphagia and 6 (12.76%) of
them had aspiration. 1 (2.12%) patient had “silent” aspiration.
Conclusions:
1. Special tests for dysphagia should be the obligatory part of
diagnostic algorhythmus.
2. Special neurorehabilitation by certified dysphagiologist should be
part of therapeutic algorhythmus in stroke patients.
Supported by the gov/EU grants APVV0586-06, LPP 0186–06,
INTERREG IIIA14142032, and ITMS26220220099.

doi:10.1016/j.jns.2013.07.790

Abstract — WCN 2013
No: 1406
Topic: 3 — Stroke
Predictors of early efficacy of thrombolytic therapy in patients
with ischemic stroke

L. Volkovaa,b, E. Prazdnichkovab, A. Alasheevb, O. Shalaginac,
O. Cyganenkoa. aUral State Medical Academy, Russia; bSverdlovsk
Regional Clinical Hospital #1, Ekaterinburg, Russia; cDemidovskaya
Hospital, Nizhnii Tagil, Russia

The aim of the study was to evaluate association of age, smoking,
atrial fibrillation and time from symptoms onset with early efficacy
of thrombolytic therapy in patients with ischemic stroke.
Materials and methods: We conducted retrospective analysis of 44
cases of systemic and intraarterial thrombolytic therapy in patients
with ischemic stroke that are admitted at Sverdlovsk Regional Clinical
Hospital and Demidovskaya Hospital in Nizhnii Tagil in 2011.
Neurologic deficit was evaluated according to NIHSS on admission and
at the 7th day of hospitalization. Early effectiveness of thrombolytic
therapywas definedwhenNIHSS at the 7th day decreased in≥4 points.
Results:Median agewas 59.5 (IQR 53.0—70.0) years. 19 (43.2%) patients
smoked. Atrial fibrillation was noted in 34.1% (15) of patients. Median
time from symptoms onset to beginning of rtPA infusion was 187.5 (IQR
152.5–217.5) min. Median NIHSS on admission was 11.5 (IQR 9–16.5),
NIHSS at the 7th day of hospitalizationwas 6.0 (IQR 4–12). Patients with
cardioembolic stroke were noted to have more severe neurologic deficit
on admission, median NIHSS was 14.0 (IQR 12.0–18.0). Improvement at

the 7th day of hospitalization was achieved in 29 (66%) patients.
Statistical analysis revealed significant association of early neurological
improvement and time from symptoms onset, Spearman's coefficient of
rank correlation was −0.424 (95% CI, −0.640 to−0.145, P = 0.0042).
Conclusion: Early efficacy of rtPA infusion depended on time from
symptoms onset to rtPA infusion. Statistical analysis didn't showed
significant correlation of other factors with early improvement after
rtPA infusion due to insufficient sample size.

doi:10.1016/j.jns.2013.07.791
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Severe stress and post-stroke depression

T. Kherkheulidzea, D. Eliaurib, E. Devidzeb, M. Beridzea. aNeurology,
Tbilis State Medical University, Georgia; bNeurology, Tbilisi State
University, Tbilisi, Georgia

Purpose: To identify the main factors assisting to the development of
post-stroke depression.
Patients and methods: Totally 75 ischemic stroke patients are
investigated. Stroke severity is assessed by NIHSS. Stroke risk factors
are studied retrospectively: age, ethnicity, previous stoke/TIA, athero-
sclerosis, hypertension, atrial fibrillation, diabetes mellitus, recent
infection, smoking, alcohol abuse, severe social and psychological stress.
Patients are divided as right hemispheric stroke (1st group—18 patients),
left hemispheric stroke (2nd group—26 patients), brainstem stroke (3rd
group—15 patients), and cerebellar stroke (4th group—16 patients).
Ischemic lesion is evaluated on conventional CT at 24 h after onset. Stroke
outcome is evaluated bymRS at 1 month. Depression is assessed by Zung
Depression Scale at 1 month. Statistics are performed by SPSS-11.0.
Results: In the 1st group initial NIHSS was 21.5 ± 4.5. Severe
depression was found in (46.15%), moderate depression in (7.69%),
and mild depression in (15.38%) of patients. In the 2nd group the
initial NIHSS was 14.0 ± 3.5. Severe depression was found in (33.3%),
moderate depression in (13.4%), and mild depression in (6.7%) of
patients. In the 3rd group initial NIHSS was 16 ± 4.5. Severe
depression was found in (44.5%), moderate in (11.2%), and mild in
(16.7%) of patients. In the 4th group the initial NIHSS was 12 ± 2.5,
and severe depression was found in (12.5%), and mild depression in
(6.25%) of patients. The initial NIHSS positively correlated with
depression (r =+0.25; p b 0.05). Correlation was not found be-
tween lesion location and depression. Multivariate logistic regression
revealed the significance of initial NIHSS in conjunction with severe
stress for depression at 1 month post-stroke.
Conclusion: Probably, the pre-stroke psychological instability and
stroke initial severity predispose toward post-stroke depression.

doi:10.1016/j.jns.2013.07.792
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Estimated glomerular filtration rate and risk of survival in
acute stroke

F.A. Imarhiagbea,b, E.I. Okakaa, F. Odiasea, O. Okoyea. aMedicine,
University of Benin Teaching Hospital, Nigeria; bMedicine, University of
Benin, Benin, Nigeria

Objective: To assess the risk of survival in acute stroke using the
Modification of Diet in Renal Disease (MDRD) equation derived from
estimated glomerular filtration rate (eGFR).
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Method: 83 acute stroke patients had GFR calculated within 48 h of
admission after basic data were captured. Stroke outcome was defined
as either discharged or still-in-care (survived) or all cause in-hospital
death.
GFR was estimated by the MDRD equation and stroke severity was
assessed by the Canadian Neurological Scale (CNS). Data were
compared between the GFR groups of b60 ml/min and ≥60 ml/min.
Relative risks (RR) and odds ratios (OR) for stroke outcomes (survival
and death) were estimated between the GFR groups and the
homogeneity of the odds ratios among the different layers of stroke
severity (CNS b 6.5 and ≥6.5) was determined by Breslow–Day and
Tarone's test. Matanel Hazensel and Cochran's tests were used to
determine conditional independence and the common odds ratio with
stroke severity as a layering variable.
Results:RR of survival and death of the GFR groups—less than 60 ml/min
and above or equal to 60 ml/min were 0.425 and 1.204 and 2.360 and
0.830, respectively. The OR of survival of GFR below 60 ml/min
compared to GFR above or equal to 60 ml/min was 0.353. There was
homogeneity across the two layers of stroke severity (CNS score less
than 6.5 and above or equal to 6.5), p = 0.612 and 0.612.
Conclusion: Independent of stroke severity, GFR is a surrogate in the
assessment of the risk of survival in acute stroke.

doi:10.1016/j.jns.2013.07.793
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Venous infarction in young female patients

D. Eliauria, M. Alpaidzeb, T. Kherkheulidzec, E. Devidzec, M. Beridzec.
aNeurology, Emergency Neurological Clinic ‘Neurologist’, United States;
bNeurosonology, Tbilisi, GA, United States; cNeurology, Tbilisi State
Medical University, Tbilisi, GA, United States

Purpose: To investigate the risk of venous infarctions in young
females with ischemic stroke.
Patients andmethods: Totally 57 female stroke patients aged from35 to
55 years investigated. Stroke Etiology determined according to TOAST.
Stroke severity assessed by NIHSS. Stroke risk factors investigated
retrospectively. Brain visualized by MRT (1.5 T) at 24 h. Doplerography
conducted in all patients. Statistics performed by SPSS-11.0.
Results: Cardioembolic stroke found in 19 patients (33.3%), lacunar
stroke — in 12 patients (21%), other etiology — in 26 patients (45.7%),
where 17 cases (65.4%) were venous infarction. Main risk factors in
cardioembolic stroke were congenital cardiac valve deficiency — 9
patients (47.3%), cardiac post-operational period — 5 patients (26.3%),
and acute myocarditis — 5 patients (26.3); In lacunar stroke-
hypertension due to chronic kidney pathology in 6 patients (50%),
heredity hypertension — in 3 patients (25%), chronic vasculities — in 2
patients (16.6%), and diabetes mellitus — in 1 patient (8.4%). Other
etiology stroke risk factors included long term (≥10 years) oral
contraceptives usage — in 21 patients (80.7%), smoking — in 20
(76.9%) patients, systemic lupus— in 4 patients (15.3%), Fabry disease—
in 2 patients (7.6%), and anti-phospholipids — in 3 patients (11.7%).
Multivariate logistic regression revealed the significance of long term
oral contraceptives application in conjunction with smoking and
chronic venous insufficiency (blood flow velocity in cavernous and
transverse sinuses N30 cm/s) for brain venous infarctions.
Conclusion: Presumably, the long-term application of oral contra-
ceptives in conjunction with chronic venous insufficiency crates the
risk for venous infarctions in females.

doi:10.1016/j.jns.2013.07.794
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Decompressive hemicraniectomy worth in patients with cerebral
infarction in the territory of the middle cerebral artery and
treated with rt-PA

M. Wiszniewskaa, H. Kasprzakb, G. Waliszekb, B. Woźniakb.
aNeurological Department, Specialist Hospital, Pila, Poland; bNeurosurgery
Department, Specialist Hospital, Pila, Poland

Background: The aim of this paper is presentation of patients with
malignant MCA infarction treated concomitant therapy rt-PA and
decompressive hemicraniectomy.
Method: In 2009–2012, 215 patients were treated with rt-PA.
Malignant brain edema diagnosed clinically and CT occurred in 6 of
them (2.3%), aged up to 61, treated with decompressive hemi-
craniectomy. Analysis included: the time of the beginning malignant
edema after the beginning of the stroke, mortality (at 30 and
90 days), quality of recovery evaluated with the mRs.
Results: Among 6 patients with malignant MCA infarction with
space-occupying edema there were two women and four men aged
40–61. On the average, the patients scored 15.8 point in NIHSS on
admission. On day one of brain edema was present in all the
patients. At the moment of qualifying a patient for hemi-
craniectomy the NIHSS score deteriorated by 9 points, on the
average. CT showed brain swelling, and in 2 secondary hemorrhagic
cerebral infarction. One patient died on day 11 following hemi-
craniectomy (the surgery was performed when one pupil was
dilated and nonreactive), one — died on day 40. The other four
patients survived and are still alive.
Conclusions:
1. Decompressive hemicraniectomy in malignant MCA patients treated
with rt-PA is a safe procedure, which improves their chances for survival.
2. Secondary hemorrhagic cerebral infarction should not be a
contraindication for decompressive hemicraniectomy.
3. Decompressive hemicraniectomy should be performed as promptly
as possible.
4. Good cooperation between a neurologist and a neurosurgeon is
necessary to successfully perform hemicraniectomy.

doi:10.1016/j.jns.2013.07.795
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The dissemination and conditions for endovascular treatments in
acute ischaemic stroke in Europe

A. Kobayashia,b, A. Czlonkowskab,c, EFNS Stroke Scientist Panel.
aInterventional Stroke Treatment Centre, Poland; b2nd Department of
Neurology, Institute of Psychiatry and Neurology, Poland; cDepartment of
Experimental and Clinical Pharmacology, Medical Center Aviva University
of Warsaw, Warsaw, Poland

Introduction: Endovascular approaches are new emerging methods in
the management of acute stroke. The aim of this study is to establish the
organization of endovascular treatments for stroke in European countries.
Material and methods: A structured questionnaire regarding stroke
unit (SU) organization and usage of endovascular treatments for
acute stroke in the years 2009–2011 was acquired from representa-
tives of the European countries, mostly being members of the EFNS
Stroke Scientist Panel or local opinion leaders.
Results: Data from 19/47 (40%) European countries was received.
The number of comprehensive SU overall was 181 (mostly — 100 in
Germany). Intraarterial thrombolysis was reimbursed in 13/19 and
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mechanical thrombectomy in 11/19 countries. 6301 procedures were
performed (mostly in Germany — 4428 and none in Iceland and
Cyprus). An estimate of 0.19% of stroke patients were treated and
(highest in Slovenia — 0.92%) .91% of the procedures were done by
neuroradiologists and only 0.8% by neurologists.
Conclusions: There is a lot of diversity in the use of endovascular
procedures for acute stroke within Europe. The method is underused,
but lack of evidence does not support the notion for widespread
use. Neurologists' involvement is insufficient, but current UEMS
guidelines support the training of neurologists in interventional
neuroradiology.

doi:10.1016/j.jns.2013.07.796
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Cerebrovascular risk factors and depression: Report from National
Ambulatory Medical Care Survey 2002–2009

H. Egila, B. Rahim, M.A.K. Suri, M.F.K. Suri, A.I. Qureshi. Neurology,
Zeenat Qureshi Stroke Research Center, Minnesota University, Minneapolis,
MN, USA

Background: Depression is a common psychiatric disorder that can
occur as a result of many factors. Recently, a link between cerebrovas-
cular risk factors and depression has been suggested. We performed
this study to identify the association between depression and
cerebrovascular risk factors.
Method: We analyzed nationally representative data derived from
patients enrolled in the National Ambulatory Medical Care Survey
(NAMCS) between 2000 and 2009. Data analyzed included patients'
age, gender, race/ethnicity, presence and control of cerebrovascular
risk factors and self-reported depression.
Results: During the 9-year study period, an estimated 148,857
patients enrolled in this study. There were 14,849 (7.4%) of 148,857
patients who reported depression. Of the patients with depression,
2.8% had a history of cerebrovascular diseases. Among patients with
depression (compared with those without), frequency of body-mass
index N30 (41.1% versus 31.9%, P b 0.05), cigarette smoking (33.8%
versus 25.2%, P b 0.05), hypertension (28.4% versus 23.6%, P b 0.05),
diabetes mellitus (12.3% versus 10.1%, P b 0.05), and hyperlipidemia
(18.1% versus 13%, P b 0.05), was significantly higher.
Conclusion: High frequencies of cerebrovascular risk factors were
identified among persons with depression despite absence of any
overt cerebrovascular disease. Further studies need to identify
whether cerebrovascular risk factors have a causative role in
depression or are a consequence of depression.

doi:10.1016/j.jns.2013.07.797
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Epidemiological and prognosis aspects of stroke of the elderly in the
neurological clinic of Fann Teaching Hospital, Dakar — Senegal

P.C. Mbonda Chimi, K. Toure, A. Sow, L.B. Seck, N.S. Diagne, M.
Ndiaye, A.G. Diop, M.M. Ndiaye. Neurology, Fann Teaching Hospital,
Dakar, Senegal

Background: Strokes are a vital emergency and functional. Their
frequency increases with the aging population so that the senior
pays a heavy price for this condition.

Objective: The objective of this study was to describe the
epidemiological and prognosis of stroke in the elderly at the Fann
Teaching Hospital, in Dakar.
Patients and methods: This is a retrospective study from 1st
January 2001 to 1st November 2003 on patients aged 55 and older
with stroke and had a brain CT scan. Sociodemographic data,
medical history and surgical signs of severity associated with
neurological symptoms and the prognosis were collected.
Results: Records of 314 patients with stroke collected, 228 were
aged 55 and over for a prevalence of 72.6%. The patient
population consisted of 54.8% of women with a mean age of
67.9 years (±8.5). Risk factors were dominated by high blood
pressure (74.1%), diabetes (11.8%), the previous stroke (10.1%)
and heart disease (3.1%). Ischemic stroke accounted for 65.8%.
Coma (22.4%) and high blood pressure (21.9%) were associated
with neurological symptoms. Lethality of 26.3% was observed
with the main predictor coma (OR = 33.3, confidence interval
95% of 13 to 83.3).
Conclusion: It should develop and implement a health education
program to reduce morbidity and mortality from stroke in the
elderly.

doi:10.1016/j.jns.2013.07.798
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Neuroplasticity in neurodegenerative diseases and stroke

V. Demarin. Medical Center Aviva, Zagreb, Croatia

Neurodegenerative diseases and stroke are foremost causes of
medical, as well as socioeconomic problems in modern society
leading to quality of life impairment of patients and caregivers.
Disorders like stroke, dementia, Alzheimer's and Parkinson's
disease, Huntington disease, multiple sclerosis and acquired brain
trauma contribute to the decline of cognitive, motor, and sensory
abilities.
Neuroplasticity, also known as cortical remapping, challenges the
idea that brain functions are fixed in certain time. It refers to changes
in neural pathways and synapses which are due to continuous
stimulation and practice enhanced by previous experience.
Mirror-neurons system is activated both in action and observation.
Practicing mental stimulation improves memory and attention.
Neuroplasticity can act through two possible mechanisms on motor
deficit and cognitive impairment, by forming new, or improving
existing pathways. The changes in the cortex organization include
an increase in the number and density of dendrites, synapses and
neurotrophic factors. After damage has been afflicted to the motor
cortex, changes of activation in other motor areas are observed.
These changes occur in homologue areas of the non-affected
hemisphere which can substitute for the lost functions or in the
intact cortex adjacent to the damage. Thanks to these cortical
reorganizations the patients can recover, at least in part, their lost
abilities.
Brain health is maintained through control of conventional vascular
risk factors, practice of physical activity, healthy nutrition, stress
management and mental stimulation. Challenging the brain with
different tasks creates new neural connections and intensive
exercise leads to improvement in neuroplasticity.

doi:10.1016/j.jns.2013.07.799
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Neuroimmune correlations in acute ischemic stroke

I. Solodovnikova, A. Son. Odessa National Medical University,
Odessa, Ukraine

Background: Neuroinflammation and neuronal apoptosis play impor-
tant role during early brain injury in acute ischemic stroke (AIS).
Objective: The aim of this study was to analyze the correlations
between CD4+/8+, CD7+, CD25+, CD95+, CD25+/95+, CD38+,
and CD54+ cell counts and clinical outcome in patients with AIS.
Patients and methods: 56 males (63.2 ± 4.7 years) with AIS were
examined. CD4+/8+, CD7+, CD25+, CD95+, CD25+/95+, CD38+,
and CD54+ cell counts were measured using immunoenzymometric
PAP method. The clinical outcomes were assessed by the modified
Rankin Scale (mRS).
Results: Patients with CD4+/8+ 1.70–4.50 and CD7+ 151.00–591.00
cells/Mcl or CD4+/8+ 1.70–4.63 and CD38+ 122.00–726.00 cells/Mcl
cell counts during first 24 h after AIS showed mild disability (mRS ≤1)
(р b 0.01). Patients with CD25+/95+ 0.29–1.15 and CD7+ 238.00–
330.00 cells/Mcl cell counts by 8–10th day after AIS showed severe
disability (mRS ≥4) (р b 0.01). Patients with CD4+/8+ 1.90–2.71 or
CD25+ 382.00–652.00 cells/Mcl cell counts by 21st day after AIS
showed mild disability (mRS ≤2) (р b 0.01). Patients with good
outcome (mRS ≤1) three weeks after AIS had СD54+ cell counts
473.00–748.00 cells/Mcl during first 24 h after AIS (р b 0.01).
Conclusion: Neurological deficit and clinical outcome in patients with
AIS correlate with CD4+/8+, CD7+, CD25+, CD95+, CD25+/95+,
CD38+, and CD54+ cell counts.

doi:10.1016/j.jns.2013.07.800
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Effects of afobazole on brain tissue under the conditions of new
model of local ischemia

K. Alikhanyana, M. Balasanyanb, A. Mkhitaryanc. aDepartment of
Clinical Pharmacology, Muratsan Hospital of Yerevan State Medical
University, Yerevan, Armenia; bDepartment of Pharmacology, Yerevan
State Medical University after M. Heratsi, Yerevan, Armenia;
cDepartment of Clinical Pathology, Muratsan Hospital of Yerevan State
Medical University, Yerevan, Armenia

Investigations with neuroprotective drugs have shown great promise in
preclinical testing but disappointment in clinical trials. So, the aim of our
investigation was to develop new local ischemia model more precisely
reflecting the clinical picture of stroke,when the acute ischemic disorders
develop on the background of chronic ischemization of cerebral tissue
and to study neuroprotective effects of afobazole in this model.
White inbred rats were used. Chronic ischemization of brain tissue
was caused by hypokinesia (rats were individually housed in narrow
cages for 15 days). Local ischemia was caused by the ligation of
middle cerebral artery (MCA).
Data obtained have shown local ischemia caused in hypokinetic rats
was conducted by big areas of laminar neuronal necrosis in cortex,
accumulation of neutrophiles, massive glial scars, focal hemorrhages,
which were more significant after 12 days of MCA occlusion compare
with 6th day ofMCA ligation. Histopathological analyses of brain of rats
treated with afobazole (twice daily, 5 mg/kg, i.p.) during 6 and 12 days
have shown diminished subarachnoidal edema, macrofagal reaction
was manifested without infiltration of brain tissue, the short areas of
laminar necrosis of brain cortex and single areas of pancortical necrosis

were mentioned. Afobazole has shown also ability to limit the size of
ischemic zone after 6 and 12 days of MCA occlusion.
Thus, afobazole evidently displays neuroprotective effect in the new
more relevant to clinical stroke experimental model of local ischemia. It
opens new possibilities for afobazole as a potent neuroprotective agent
for the treatment of stroke.

doi:10.1016/j.jns.2013.07.801
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The recent trends of the change of risk factors with stroke
patients at the hospital in Central Tokyo

T. Takemi, T. Kimura, A. Unaki, H. Okayasu. Neurology, St. Luke's
International Hospital, Tokyo, Japan

Background: In recent years, stroke patients with dyslipidemia as their
risk factor have been increasing at our hospital.We assumed the changes
in lifestyle and environment of modern times to explain this trend.
Objective: Regarding the above clinical question, we consider it is
important to examine the change of risk factors prevalence in the younger
patients compared with the elder patients, for the prevention of stroke.
Patients and methods: This study involved consecutive 1853 patients
admitted to our hospital with the diagnosis of ischemic stroke from
April 2001 to March 2013, and was conducted by comparative review
on patients of two groups about the common risk factors (hypertension,
diabetesmellitus, dyslipidemia, and atrial fibrillation). GroupA includes
patients aged less than 60 years old. Group B includes patients aged 60
and over.
Result: Group A has 415 patients and Group B has 1438. The
percentage of patients with hypertension, diabetes mellitus, dys-
lipidemia, and atrial fibrillation as their risk factor was 48.7%, 27.5%,
45.5%, and 9.4% in the Group A, and in the Group B, 63.9%, 29.8%,
34.4%, and 23.7%, respectively.
Conclusion: In the Group A, the percentage of patients with
dyslipidemia is higher than in the Group B. However, in recent several
years, it has been increasing also in the elder patients. Our result
indicates the importance of vigorous control of dyslipidemia for the
prevention of stroke. To get national trends, it is requested to expand
further study throughout all of Japan.

doi:10.1016/j.jns.2013.07.802
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Quality of life in aphasia after stroke in Cotonou, Benin

D.D. Gnonlonfouna, C. Adjiena, P.M. Ossou-Nguietb, T. Adoukonouc,
D. Houinatoa, D.G. Avodéa. aNeurology, CNHU-HKM, FSS/UAC, Cotonou,
Benin; bNeurology, Faculté de Médecine de Brazzaville, Brazzaville,
Congo; cNeurology, Université de Parakou, Parakou, Benin

Background: Aphasia, a consequence of stroke is an inability to
understand, formulate language or combination of both.
Objective: The aim is to report the perceived quality of life among
aphasic patients in Cotonou.
Methods: It is transversal, prospective study of descriptive and
analytic aim conducted in extern neurological department of CNHU-
HKM and orthophonic clinic in liberal consultation, from October to
December 2012, including all patients with aphasia after stroke by
dating six months at least. For each patient, the Sickness Impact
Profile or SIP-65 was administered. The demographic characteristics
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and the clinic data were the variables studied. Statistical analysis was
performed by Epi info 3.5.
Results: Forty one patients were enrolled including 27 males and 14
females. The age varied from 36 to 72 years with of a mean of 55.3 ±
2.5 years. The mean duration of disease was 10 months. The Broca's
aphasia was predominant (68.3%) and also the ischemic stroke (58.5%).
Most of our patients answered “false” tomore thanhalf of the questions,
except for communication, resumption of work and distraction.
Bivariate analysis showed that: the age, the sex, the mode of home,
the support, the profession, the type of stroke and of the aphasia and the
orthophonic treatment were associated to the quality of life.
Conclusion: The aphasia is a common condition after stroke, affecting
the quality of life, especially the resumption of work and the speech.
Those items must be considered in order to get a good reeducation.

doi:10.1016/j.jns.2013.07.803
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Clinical significance of vertebral artery hypoplasia in lateral
medullary infarction

H.G. Oha, E.J. Rheeb. aDepartment of Neurology, Soonchunhyang
University College of Medicine, Cheonan, Republic of Korea; bDepartment
of Endocrinology and Metabolism, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

Background: It is controversial whether vertebral artery hypoplasia
(VAH) is a risk factor for stroke in the posterior cerebral circulation
or not. The aim of our study was to investigate the frequency and
clinical relevance of VAH in lateral medullary infarction (LMI).
Methods: In total of 40 patientswith LMI, the frequency of VAH, defined
as a diameter of ≤2.2 mm by contrast-enhanced magnetic resonance
angiography, was measured. We assessed the risk factors for stroke in
each patient. In all LMI patients, transcranial Doppler was performed.
Results: Among them, 13 patients (32.5%) had VAH. It was detected
in 6 patients (28.6%) of the 21 patients with age range of 15–64 years
and in 7 patients (36.8%) of the 19 patients with age range of 65–
99 years. In 3 young patients with age range of 15–40 years, all
patients had VAH (100%) but had no additional risk factors for
stroke. In very elderly patients (5 with age range of 80–99 years), 3
patients (60%) had VAH and had only hypertension as an athero-
sclerotic risk factor. 13 patients with VAH demonstrated low mean
flow velocity (20–35 cm/s) in distal symptomatic vertebral artery.
Conclusion: The clinical significance of VAH is not yet clearly defined.
But VAH, which shows decreased flow velocity, might be more
susceptible to pro-thrombotic or atherosclerotic processes than normal
or dominant vertebral artery in young or very elderly patients with few
risk factors.

doi:10.1016/j.jns.2013.07.804
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Extensive cerebral sinus thrombosis involving bilateral internal
jugular, sajittal, sigmoid and transverse sinuses with clinical
presentation of subarachnoid hemorrhage

H. Hashim, S. Alrukn, A. Almadani. Neurology Department, Rashid
Hospital, Dubai, United Arab Emirates

Introduction: Cerebral sinus thrombosis is less common than most
other types of strokes and is thousand times less prevalent than

arterial stroke. Causative factors are different from arterial stroke
that includes infection, dehydration, local trauma, rheumatologic
diseases, hypercoagulable states, cancer and use of oral contracep-
tives. We are presenting an unusual case with extensive cerebral
sinus thrombosis.
Case description: This case is about a 36 year-old Indianmale whowas
working in Dubai as a laborer for the last 9 years. He presented with
sudden onset severe thunderclap headache with some vomiting but
without any other neurological or medical complaints. On clinical
examination he was a little confused but no other neurological signs
except neck stiffness and bilateral papilloedema. Plain CT brain showed
evidence of subarachnoid hemorrhage in bilateral frontal and parietal
areas. CT venogram showed extensive thrombosis involving bilateral
internal jugular veins, posterior two third of superior sajittal sinus,
sigmoid sinus and bilateral transverse sinus thrombosis. Further
workup including thrombophilia profile, vasculitic profile, thyroid
function, coagulation profile, paraneoplastic workup was negative.
There was no evidence of any underlying neoplastic process and any
hypercoagulable state.
Discussion: This case is interesting and unusual as his clinical
presentation resembles subarachnoid hemorrhage and secondly pa-
tient is very stable except headache in spite of extensive involvement of
the sinus thrombosis. And finally all workup for sinus thrombosis was
negative except mild relation to dehydration.

doi:10.1016/j.jns.2013.07.805
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Formation of the register for patients with intracranial
arterial aneurysms

S. Belkinaa, A. Kiselevb, S. Kotova. aDepartment of Neurology, M.F.
Vladimirsky Moscow Regional Clinical and Research Institute, Moscow,
Russia; bDepartment of Neurosurgery, M.F. Vladimirsky Moscow
Regional Clinical Research Institute, Moscow, Russia

Introduction: Aneurysm is a chief cause of nontraumatic subarachnoid
hemorrhage (SAH). The risk of SAH development accounts for about 1%
a year, and lethality reaches 40–50%.
Objective: Formation of a register for patients with intracranial
arterial aneurysms (IA) with SAH and incidental IA and assessment
of their functional outcome.
Materials and methods: The register involves 45 patients with
treated in the Neurosurgical Department in 2012. Analysis of the
functional outcomes has assessed according to the Modified Rankin
Scale and Rivermead Mobility Index at the time of discharge from the
hospital and a year later, just now 15 patients.
Results: 12 of 15 patients (6 — SAH) had undergone surgery (4 SAH,
and 8— 6–12 months after SAH). In 3— lethal outcome (3 SAH). In 4—

improvement of the functional condition in a year after surgery as
compared to the moment of discharge from the hospital. In 4 —

aggravation of the functional condition (1 — SAH). In 1 — none of
alterations. 3 patients had not undergone surgery (2— lethal outcome,
Hunt and Hess Grade N4), 1— functional condition didn't change over a
year.
Conclusion: As the register of patients with arterial aneurysms is a
single objective method to determine the rate of subarachnoid
hemorrhage in patients with arterial intracranial aneurysms, effi-
ciency of neurosurgical interventions, and assessment of functional
outcome, it is necessary to continue its formation.

doi:10.1016/j.jns.2013.07.806

Abstracts / Journal of the Neurological Sciences 333 (2013) e152–e214 e201

http://dx.doi.org/10.1016/j.jns.2013.07.803
http://dx.doi.org/10.1016/j.jns.2013.07.804
http://dx.doi.org/10.1016/j.jns.2013.07.805
http://dx.doi.org/10.1016/j.jns.2013.07.806


Abstract — WCN 2013
No: 1506
Topic: 3 — Stroke
Bedside dysphagia screening after acute stroke: Incidence,
screening, and clinical outcomes

J.A.S. Vatanagul, C.P.V. Gallemit. Internal Medicine, Perpetual Succour
Hospital, Cebu City, Philippines

Background: Dysphagia is a common finding in the clinical setting of
a patient with acute stroke, which can give rise to a risk of aspiration,
pulmonary infections, fluid depletion, and malnutrition. Therefore,
early identification of dysphagia is crucial to avoid these adverse
health consequences.
Objectives: To determine the incidence and clinical outcomes of
acute stroke patients with dysphagia admitted at a tertiary hospital
in Cebu City from December 2011 to July 2012.
Study design: Prospective, single center, descriptive study.
Materials and methods: The study population included all patients
aged 18 years old and above admitted during the study period due to
an acute stroke, whether an ischemic infarct or hemorrhage who
underwent dysphagia screening test within 24 h of admission and
with no previous documented dysphagia. Patients who passed the
screening test were fed orally and those who failed were inserted
with nasogastric tube for feeding and oral medications.
Results: A total of 74 patients with acute stroke admitted at a tertiary
hospital in Cebu City from December 2011 to July 2012 were enrolled in
this study. Out of the total 74 respondents, 38 patients passed the
dysphagia screening test and 36 patients failed. Eight (22%) of the 36
patients developed pneumonia, and only one patient died of pneumonia.
Conclusion: Early identification of dysphagia with a simple and
inexpensive bedside screening procedure can certainly decrease the
risk of pneumonia to develop among patients who have failed the
dysphagia screening test, as well as reduce mortality and overall
healthcare expenditure.

doi:10.1016/j.jns.2013.07.807
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Cerebral venous sinus thrombosis (CVST): Study of four Filipino
patients and literature review

J.A.S. Vatanagul, I.A. Rulona. Internal Medicine, Perpetual Succour
Hospital, Cebu City, Philippines

Research design: Case series study.
Background: Cerebral venous sinus thrombosis (CVST) is rare, with
estimated 3–4 cases per million annual with the introduction of
venography. Most cases of cerebral venous sinus thrombosis are due
to hypercoagulability. Other important risk factors include pregnancy,
primary antiphospholipid syndrome, and hereditary thrombophilias.
Objective: To present four Filipino patients with radiologically-proven
cerebral venous sinus thrombosis (CVST) and discuss their demograph-
ic, etiologic and clinical characteristics and clinical outcomes.
Methods: A retrospective and descriptive analysis of the medical
records of four patients with CVST, who were admitted to a single
tertiary hospital.
Results: Four patients were identified with a mean age of 36.25 years
old. The youngest patient was 22 years old. All of the patients were
women. Two of the cases had previous use of oral contraceptives.
The most frequent clinical manifestations were headache as seen in
all patients (100%), dizziness (50%), vomiting (25%), motor weakness
(50%) and seizures (25%). Three patients (75%) presented with
thrombophilia — protein C deficiency.

Cranial CT scan revealed subarachnoid hemorrhage in 50% of the
patients while parenchymal hemorrhage was present in the other 2
cases. Superior sagittal sinus (50%) and transverse sinus (50%) were
the most common locations. All cases received oral anticoagulation
with warfarin. All patients were discharged stable and without any
neurologic deficits and adverse outcomes.
Conclusions: Venous sinus thrombosis may present to the physician in
a number of clinical presentations. Early recognition of the condition
and investigation of appropriate therapy probably reducemortality and
morbidity.

doi:10.1016/j.jns.2013.07.808
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Expression profile of microRNAs in the peripheral lymphocyte of
acute stroke patients

H. Zhaoa, P. Liua, R. Wanga, X. Liua, X. Wub, C. Xuc, X. Jia, L. Gaoc,
Y. Luoa. aCerebrovascular Diseases Research Institute, Xuanwu Hospital
of Capital Medical University, Beijing, China; bDepartment of Neurology,
The First Affiliated Hospital of Liaoning Medical University, Jinzhou,
China; cDepartment of Neurology, Xuanwu Hospital of Capital Medical
University, Beijing, China

MicroRNAs (miRs) profile of whole blood in acute stroke patients has
been reported, but the profiling of peripheral lymphocyte has not been
characterized. Since the key role of immunity and inflammation in
stroke pathology, we currently profiled peripheral lymphocyte miRs of
acute stroke patients and healthy persons with Agilent human
microarray. We identified 70 down-regulated and 35 up-regulated
miRs (N2-fold change) in lymphocyte by differential analysis. Next, 7
deregulated miRs (miR-99a,−99b,−181c,−181d,−212,−424, and
−532-5p) were selected randomly and detected in patients' plasma by
qRT-PCR, and we found their trends were just the same as their
counterparts in peripheral lymphocyte. Pathway analysis indicated 58
significantly changed KEGG pathways targeted by the deregulated
miRNAs including MAPK pathway, ubiquitin mediated proteolysis and
focal adhesion pathways concerning molecular mechanisms of cell
apoptosis and inflammation response. Moreover, a miRs-mRNAs
network was created based on bioinformatics analysis of pathways
related with immune cell proliferation, chemotaxis and adhesion,
presenting 22 critical miRs and their 139 targets to visualize
hypothetical interactions. Taken together, except for profiling miRs of
lymphocyte in acute stroke patients, we also showed that somemiRs in
lymphocyte might be related with plasma miRs, and further provide
important miRs as therapeutic targets of regulation of lymphocyte
function in acute stroke patients.

doi:10.1016/j.jns.2013.07.809
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Circulating beta-antithrombin glycoform increases during the
acute ischemic cerebrovascular event

A.M. Garciaa, M. de la Morena-Barriob, J. Corralb, J. Iniestaa,
A. Miñanob. aNeurology, Reina Sofia Hospital, Spain; bCentro Regional
de Hemodonación, Servicio de Hematología y Oncología Médica,
Hospital Morales Meseguer, Universidad de Murcia, Murcia, Spain

Despite control of thrombin is crucial in the development of
atherothrombosis, antithrombin, the main endogenous inhibitor of
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thrombin, has been classically considered to play a role only in venous
thrombosis. Available methods to study antithrombin do not discrimi-
nate between the two main glycoforms present in plasma. We have
developed a method able to specifically distinguish b-antithrombin
(higher heparin affinity, predominant vascular localization and less
abundant in plasma, 10%.) from a-antithrombin. We used this novel
method and the classical one that determines the whole antithrombin
anticoagulant activity (a + b) in plasma of patients with ischemic
cerebrovascular disease during the acute event and one year later. We
recruited 117 consecutive patients (mean age 73 years, 52%males). Total
levels of antithrombin did not significantly differ from that of a cohort of
97 healthy control subjects (97.6 ± 12.7% vs. 99.9 ± 6.4%, respectively
p = 0.105) and did not significantly change one year after the event
(100 ± 13.1%). Plasma b-antithrombin of patients during the acute
eventwas significantly higher than the control cohort (105.0 ± 17.7% vs.
97.1 ± 12.2%, respectively; p b 0.001). We observed a significant
decrease of b-antithrombin over time (p= 0.04), one year after the
thrombotic event, levels reached values observed in controls. Results
might be explained by the release of b-antithrombin from the vascular
compartment to the circulation during the acute event.
Conclusions: Data sustain a role of antithrombin in stroke and show
new knowledge on b-antithrombin, one potentially relevant glycoform
that might be studied in thromboembolic diseases using the method
that specifically detect this glycoform.

doi:10.1016/j.jns.2013.07.810
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Risk factors for the progression of cognitive impairment after
ischemic stroke

D. Matcau. Neurology Clinic Timisoara, Timisoara, Romania

Background: Vascular cognitive decline appears in 20–30% of ischemic
stroke patients, being in the same time a risk factor for recurrent stroke
and mortality. The arterial changes in the ageing brain are associated
with hypoperfusion in periventricular regions, basal ganglia and
hippocampus. The age, systemic hypotension episodes, low diastolic
blood pressure and previous cognitive impairment are main risk factors
for neurodegenerative and vascular dementia after ischemic stroke.
Objective: The objective of this study is to assess the risk factors
associated with the progression of cognitive impairment in patients
after ischemic stroke.
Patients and methods: We studied 56 patients (65 to 75 years old)
with ischemic stroke, with and without previous cognitive impairment,
admitted into the Neurological Clinic Timisoara between October 2012
and March 2013. All patients were clinically, metabolically (glycemic
and lipidic profile), IRM and MMSE assessed.
The patients were followed up on 3 and 6 months after stroke onset.
IRM performed showed small infarcts, cerebral atrophy, medial
temporal atrophy and leukoaraiosis. Cognitive impairment was diag-
nosed according to the score of MMS test (mild N21, moderate 10–20,
severe b9).
Results: After 3 months: no cognitive decline 28 patients (50%); mild
decline 15 patients (26.7%); moderate impairment, with previous
cognitive decline, 10 patients (17.8%); and severe impairment-dementia,
with previous cognitive decline, 3 patients (5.3%).
After 6 months: no cognitive decline 19 patients (33.9%); mild
decline 18 patients (32.1%); moderate impairment 14 patients (25%);
and severe impairment 5 patients (8.9%).
Conclusions: The risk factors of progression of cognitive impairment
after 3 and 6 months from stroke onset are older age, previous
cognitive decline, genetically predisposed to brain vessel damage,

insufficient control of vascular diseases and low systemic blood
pressure (hypotension episodes).

doi:10.1016/j.jns.2013.07.811
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Frequency of cerebral venous sinus thrombosis and predisposing
factors in Sanandaj (west of Iran) 2010–2011

P. Khomanda, B. Ahsana, F. Gharibib, A. Khadamib. aNeurology,
Sanandaj, Iran; bKurdistan University of Medical Sciences, Sanandaj, Iran

Background and objectives: Venous sinus thrombosis is a rare
cerebral vascular disorder with different geographical and age
distributions. The prevalence of disease is 5 cases per million per
year. Diversity among different regions, has been reported. This
study aimed to evaluate the prevalence of cerebral venous throm-
bosis, symptoms and risk factors in Sanandaj (west of Iran).
Patients and methods: This study is a descriptive study including all
patients with cerebral venous thrombosis during the years 2011 until
2012 that have been admitted to Tohid Hospital in Sanandaj. The
data were gathered from the medical files and it was analyzed using
SPSS software and descriptive statistics.
Results: Of all 30 patients, 24 patients (80%) were female. The mean
of age was 36.2 ± 13.7 years. Headache was a common symptom
that it was seen in 26 patients (86.7%). Common sign was left
hemiparesis in 10 patients (33.3%) and papilledema in 9 (30%). The
most common risk factor was OCP using. Upper sagittal and right
transverse sinus were involved in 25 patients (83.3%) and 9 patients
(30%), respectively. The most common involved brain hemisphere
was the right side. One patient was died.
Conclusion: Cerebral venous sinus thrombosis with high prevalence
in women than men can be a sign of a strong association with
disease risk factors such as OCP, pregnancy and the puerperium. Also
involvement in the right brain hemisphere was common but it did
not had a logical reason and it needs more studies.

doi:10.1016/j.jns.2013.07.812
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Free radical formation in patients with cerebrovascular accidents
and comorbid cardiovascular pathology

E. Silinaa, S. Rumiantsevab, A. Orlovaa, S. Bolevicha. aI.M. Sechenov First
Moscow State Medical University, Russia; bThe Russian National
Research Medical University named after N.I. Pirogov, Moscow, Russia

Background: Cerebrovascular accidents (CA) are associated with an
increase of free radical production, which leads to oxidative stress
and contributes to brain damage. Comorbid cardiovascular diseases
(CVD) aggravate the condition.
Objective: To evaluate the disturbances in free radical balance and
their prognostic value in patients with CA and comorbid CVD.
Patients and methods: 141 patients with CA (Male — 72 (51.1%),
mean age 65.48 ± 13.44 years) and history of CVD (coronary artery
disease (CAD), myocardial infarction (MI), atrial fibrillation (AF)).
Free radical formation was assessed in plasma based on oxidative
(chemiluminescence intensity index — basal (CIIb) and zymosane-
stimulated (CIIs)) and lipid peroxidation markers (anti-peroxide
plasma activity (APA), malondialdehyde (MDA)).
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Results: In patients with CA and CAD CIIb was 1.97-fold lower
(64.24 ± 7.18 vs. 126.5 ± 17.19 mV/s ∗ 106 leu) and CIIs 1.55-fold
higher (1106.71 ± 107.34 vs. 716.21 ± 93.37 mV/s ∗ 106 leu) com-
pared to patients with no CAD (p b 0.05). In MI patients APA is 1.41-
fold (2.92 ± 0.24 vs. 3.54 ± 0.13) higher than in patients with no MI
(p b 0.05). We observed a marked increase in free radical formation
on admission as demonstrated by CIIb 1.23-fold (64.75 ± 11.94 vs.
94.31 ± 10.00 mV/s ∗ 106 leu) in patients with AF compared to
patients with CA only (p b 0.05).
Conclusion: In patients with CA and CVD there is an increased free
radical formation even in the first 24 h, which justifies adjunctive
antioxidant therapy.

doi:10.1016/j.jns.2013.07.813
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Stroke awareness in Munich and Moscow

Y. Frisa, P. Kamchatnova, R. Kallab. aThe Russian National Research
Medical University, Moscow, Russia; bLudwig–Maximilians-University
Munich, Klinikum Großhadern, Munich, Germany

Background: Different data of public stroke awareness in several
researches may result from different methods of investigations.
Objectives: We aimed to compare the stroke awareness among
patients in Moscow and Munich.
Material andmethods: 180 patients in Moscow (48% female, mean age
63.09 ± 13.83) and 180 patients in Munich (47.8% female, mean age
61.12 ± 14) hospitals, divided into three groups (after stroke, high risk
of stroke and without risk of stroke) answered 33 questions, including 4
open-ended questions about stroke symptoms (SS) and risk factors (RF).
Results: In group of patients without risk of stroke the difference in
number of SS named was not significant. In group of patients with
high risk of stroke the awareness of SS (1.96 ± 1.28 in Munich and
1.03 ± 1.07 in Moscow, p = 0.000) and the awareness of stroke RF
(2.25 ± 1.29 in Munich and 1.34 ± 1.2 in Moscow, p = 0.000) were
better among patients in Munich. In group of patients with stroke in
anamnesis the awareness of SS (2.08 ± 0.99 inMunich and 1.25 ± 0.89
in Moscow, p = 0.000) was also better among patients in Munich. The
difference in awareness of stroke RF in this group was not significant.
The direct dialogue with the doctor and specialized brochure was
named as most preferable forms of increasing the knowledge of risk
factors and stroke symptoms.
Conclusion: The educational activities inMoscow should be focused on
patients with high risk of stroke and should increase the recognition of
stroke onset and highlight the importance of early hospitalization.

doi:10.1016/j.jns.2013.07.814
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Arterial CNS involvement in Behcet's disease

G. Akman-Demira, E. Shugaivb, M. Kurtuncub, M. Mutlub, N. Yesilot-
Barlasc, E. Tuzunb, O. Cobanb, S. Baharb. aDepartment of Neurology,
Istanbul Bilim University Medical School, Turkey; bDepartment of
Neurology, Istanbul University Faculty of Medicine, Turkey; cDepartment
of Neurology, Istanbul University School of Medicine, Istanbul, Turkey

Background and objective: Although Behcet disease (BD) tends to
involve vascular structures, the incidence of arterial involvement is

far behind that of venous involvement. In this study, we evaluated all
the cases with BD and arterial CNS involvement.
Methods: All the files of Neuro-Behcet outpatient clinic of Istanbul
Medical Faculty were retrospectively evaluated. Demographical find-
ings, clinical characteristics and radiological findings were evaluated.
Results: Between 1984 and 2011 there were 18 cases with BD and
cranial arterial involvement out of 400 patients with neurological
involvement. 4were female and 14weremale (M:F = 3.5). Their age at
arterial CNS involvement ranged between 25 and 64 years (median: 42;
42.5 ± 11.7). 15 had presented with acute hemiparesis/hemiplegia,
accompanied by aphasia in two, ataxia in one, crossed brainstem
syndrome in two patients. One patient had an asymptomatic intracra-
nial aneurysm. One patient presented with seizures due to ACA infarct,
and one patient presented with multiple cranial neuropathies due to
external carotid aneurysm. One of the female patients had an
underlying rheumatic mitral stenosis, and 3 patients were over age 50
which may suggest that stroke may not be directly associated to BD in
those 4 cases. In 2 patients vasculitic involvement could be shown on
angiography. In the remaining patients no other etiologies were found.
Conclusions: Arterial CNS involvement is rarely seen in BD. A
minority of those cases could be shown to have vasculitis. Other
etiological factors unrelated to BD should be sought exclusively in
such cases before attributing the stroke to BD.

doi:10.1016/j.jns.2013.07.815

Abstract — WCN 2013
No: 1572
Topic: 3 — Stroke
Cancer patients are at increased risk of recurrent stroke and
cardiovascular mortality

K.K. Lau, Y.-K. Wong, K.-H. Chan, K.-C. Teo, S.F.-K. Hon, W. Mak,
R.T.-F. Cheung, S.-L. Ho, L.S.-W. Li, H.-F. Tse, C.-W. Siu. The University of
Hong Kong, Hong Kong, Hong Kong Special Administrative Region

Background: Cancer patients are at increased risk of cardiovascular
and cerebrovascular events. However, the risk of recurrent stroke or
cardiovascular mortality amongst cancer patients with stroke is
currently unknown.
Objective: To determine the risk of recurrent stroke and cardiovas-
cular mortality in cancer patients with ischemic stroke.
Patients and methods: This is a single center, observational study
comparing the clinical characteristics and outcome of 58 ischemic
stroke patients with cancer to 1047 ischemic stroke patients without
cancer recruited from 2004 to 2008. Mean follow-up period was 76 ±
18months. Primary endpoint was recurrent stroke and secondary
endpoint was cardiovascular mortality.
Results: The three most common malignancies were breast (17%),
colorectal (14%) and nasopharynx (13%). 26% of cancer subjects had
active malignancy and 7% had metastatic disease. 22 patients with
cancer (38%, 13.94 per 100 patient-years) and 219 patients without
cancer (21%, 4.65 per 100 patient-years) developed a recurrent
stroke (p b 0.01). 13 patients with cancer (22%, 4.3 per 100 patient-
years) and 143 patients without cancer (14%, 2.35 per 100 patient-
years, p = 0.08) died due to cardiovascular causes. After adjusting
for age, gender, cardiovascular risk factors and co-morbidities, cancer
was an independent predictor for recurrent stroke (HR 2.68; 95% CI:
1.58 to 4.54, p b 0.01) and cardiovascular mortality (HR 2.17; 95% CI:
1.12 to 4.22, p= 0.02).
Conclusion: Stroke patients with underlying cancer are at increased
risk of developing recurrent stroke and cardiovascular mortality.

doi:10.1016/j.jns.2013.07.816
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Application of chemical exchange saturation transfer (CEST) MRI
in acute stroke to visualize tissue acidosis and infarction risk

J. Blichera, A. Tietzeb, I.K. Mikkelsena, L. Østergaarda, M. Strotherc,
S. Smithc, M. Donahuec. aCFIN, Neuroradiology, Aarhus University
Hospital, Aarhus, Denmark; bNeuroradiology, Aarhus University Hospital,
Aarhus, Denmark; cRadiology and Radiological Sciences, Vanderbilt
University, Nashville, TN, USA

Background: In stroke patients with uncertain symptom onset or
patients beyond the current time window for ivTPA there is a need for
better imaging modalities to guide clinical decision making. Currently,
MRI (perfusion weighted imaging) can be used to assess acute cerebral
hypoperfusion. However, the technique is invasive, limited to some
patients, and distinguishing penumbra from benign oligemia remains
difficult. Amide Proton Transfer (APT) MRI is a non-invasive technique
sensitive to the exchange of protons between amide-groups and water.
The exchange rate is base-catalyzed and thus pH-sensitive.
Objective: To investigate the potential for APT imaging, which is
sensitive to lactate formation and reduced pH in tissue at risk for
infarction, in human acute stroke patients.
Patients and methods: 10 patients with acute stroke were scanned
on a Phillips 3 T system using our standard acute MRI protocol
(including DWI and PWI) as well as a 3-minute APT-sequence.
Patients were offered a follow-up scan and a clinical evaluation one
month post-stroke.
Results: We found a large variation in APT effect between patients.
However, in patients with penumbra, based on DWI/PWI miss-
match, we found a lower APT effect compared to the ischemic core
pointing to early lowering of pH in the penumbra, and possibly
changes in protein and water content in the ischemic core.
Conclusions: These first results of APT in human acute stroke
patients show that the technique could serve as a tool to show early
tissue acidosis, and thus guide clinical decision making in stroke care.

doi:10.1016/j.jns.2013.07.817
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Clinical factors related to severity of post stroke dementia
(A retrospective review from 50 geriatric hospitals in Korea)

J.H. Leea, J.H. Parkb, S.H. Hwangc. aNeurology, National Health
Insurance Service Ilsan Hospital, Goyang-si, Republic of Korea;
bNeurology, Sanggye Paik Hospital, Inje University College of Medicine,
Republic of Korea; cNeurology, Hallym University Sacred Heart Hospital,
Seoul, Republic of Korea

Background and purpose: The results of clinical studies about the
severity of post-stroke dementia patients are limited in Korea. We
investigate clinical factors related to severity of dementia and to inspect
the clinical factors related to the progression of dementia severity.
Methods: The patients who visited the hospital by first time between
March 2010 and February 2012, among the patients with post-stroke
dementia admitted to 50 geriatric hospitals spread all over Korea,
formed the analysis cohorts. Retrospective review of medical records
was performed.
Results:A total of 2965 patients were included. The average duration of
illness is 24.61 ± 28.18 months. By the severity of illness, mild cases
were 1032 patients (34.81%), moderate 1278 (43.10%), severe 655
(22.09%), and mean score of MMSE was 14.82 ± 6.24. The severity of
dementia is higher in patients with overweight by 3.10 times

(p= 0.017) existence of inmate by 5.92 times (p= 0.0002), past
history of aphasia symptom by 0.18 times (p= 0.0004). Among the
clinical factors related to the progression of dementia severity, female
patients showed longer duration of illness by 2.89 times comparedwith
average, by the results of univariate analysis of 120 severe dementia
patients.
Conclusions: Among the clinical factors related to severity of post-
stroke dementia in inpatients of 50 geriatric hospitals in Korea,
severity of dementia is higher in patients with overweight, existence
of inmate, and past history of aphasia symptom. The progression
speed of dementia is suggested to be slow in female, regarding
longer duration of illness in severe dementia patients.

doi:10.1016/j.jns.2013.07.818
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Clinical and radiologic characteristics of RCVS (Reversible
Cerebral Vasoconstriction Syndromes) in 23 patients

Y. Ito, H. Moriyoshi, A. Ogura, N. Nakai, S. Nishida, T. Yasuda. Stroke
Center, Department of Neurology, TOYOTA Memorial Hospital,
Toyota, Japan

Background: Reversible cerebral vasoconstriction syndrome (RCVS) is
a clinicoradiologic syndrome believed to be benign conventionally,
however it is pointed out that cerebrovascular events including
infarction and hemorrhage are not rare, suspecting that this syndrome
is not necessarily in good prognosis.
Subject and method: We have experienced 23 patients of RCVS
corresponding to the diagnostic criteria from April, 1988 to December,
2012. The background disease included 17 obstetrical disease (eclamp-
sia/preeclampsia/PCA), posttransfusion 1 case, idiopathic 4 cases and
nephrotic syndrome 1 case. We examined cranial CT/MRI and MRA in
all 23 cases, cerebral angiography in 8 cases in the acute phase and
followed up clinical and radiological findings up to 3 months.
Results: Headaches was recognized in 18 cases convulsion in 16
cases. Radiological examination showed posterior reversible enceph-
alopathy syndrome (PRES in 20 cases, cerebral infarction in 5,
subcortical subarachnoid hemorrhage in 2, cerebral hemorrhage and
subdural hematomas in 1 case). mRS at 3 months later was 0–1 in 22
cases, but one case was 3. We recognized asymptomatic irreversible
change in MRI in six cases at 3 months later.
Discussion: RCVS has various symptoms and background disease in
addition to a headache. Our patients had larger portions of gynecolog-
ical related RCVS patients. This may reflect higher incidence of PRES in
acute phase. Hemorrhagic complications were not rare. Although
outcome was favorable in most of our cases, some cases showed
irreversible lesion in MRI images, suggesting that reversibility was not
always true in radiologic images.

doi:10.1016/j.jns.2013.07.819
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Is anger a precipitating risk for stroke?

Y.L. Danga, J.Y. Hora, Y.K. Chiaa, T.T. Lima, G.B. Eowa, P.E.S. Easawb,
M.H. Rafiac. aDepartment of Neurology, Penang General Hospital,
Malaysia; bDepartment of Medicine, Penang Medical College, Penang,
Malaysia; cDepartment of Neurology, Kuala Lumpur General Hospital,
Kuala Lumpur, Malaysia
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Background: Emotional well-being is closely related to health. A lot
of medical illnesses are closely linked to disrupted mental health.
Men with introvert personality are particularly at high risk of
ischaemic stroke.
Hypothesis/objective: Suppressed anger within the past 2 weeks
is a risk for stroke. Patients with introvert personality are
more likely to develop ischaemic stroke, whereas those with bad
temper and recent rage outburst tend to present with intracranial
haemorrhage.
Patients and methods: Patients admitted to the ward with stroke
(both ischaemic and haemorrhagic) were interviewed about whether
they have suppressed anger over the past 2 weeks.
Results: More than 50% of strokes admitted that they have
suppressed anger or upset within the past 2 weeks. The suppressed
anger intensified to maximum just 1–2 weeks prior to onset of the
disease. In cryptogenic young stroke group who has no other medical
risks, suppressed anger was clearly identified.
Conclusion: Our findings suggest that suppressed anger is a clear
risk for stroke. We hope that the public will become aware these
finding. In order to prevent recurrent stroke, it is advisable not to
suppress the anger and instead try to channel out the suppressed
anger.

doi:10.1016/j.jns.2013.07.820
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Hyperhomocysteinemia and hyperlactatemia in lacunar ischemic
stroke in young adults

S. Evtushenko, D. Filimonov. Department of Pediatric and General
Neurology, M. Gorky Donetsk National Medical University,
Donetsk, Ukraine

Background: The recent studies suggested a possible effect of
high levels of homocysteine (Hcy) on the redox potential of
the cells, which may be important in the formation of ischemic
penumbra.
Objective: To determine the possible correlation relationship
between Hcy and indicators of the lactate-pyruvate metabolism in
acute lacunar ischemic stroke (IS) in young adults.
Materials and methods: The study included 30 patients aged from
32 to 45 years with lacunar IS in the acute phase. The risk factors had
been presented by hypertension, hypercholesterolemia, and meta-
bolic syndrome. The diagnosis of lacunar stroke had been confirmed
by typical clinical symptoms, MR imaging, as well as the lack of data
in favor of cardiac or another source embolism. In addition to
conventional methods, the survey included an analysis of Hcy, lactate
and pyruvate.
Results: 21 patients (70%) with lacunar IS had elevated Hcy up to
14.12 ± 1.18 mkmol/L, lactate up to 5.2 ± 1.34 mmol/L, and a slight
increase in pyruvate up to 0.16 ± 0.05 mmol/L. There was a
statistically significant correlation relationship between Hcy and
lactate levels (r = 0.37, p b 0.05). There was no correlation between
Hcy and pyruvate.
Conclusions: This research revealed statistically significant correla-
tion between homocysteine and lactate levels in the lacunar stroke in
young adults. Despite the controversies in the literature, hyper-
homocysteinemia may have its role in the developing of the lacunar
stroke, especially in young adults.

doi:10.1016/j.jns.2013.07.821
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Trends in oral anticoagulation for acute ischemic stroke
prevention in patients with preexisting atrial fibrillation

J.P. Bembenek, M. Karliński, A. Kobayashi, A. Członkowska. 2nd
Department of Neurology, Institute of Psychiatry and Neurology,
Warsaw, Poland

Background: Effective anticoagulation with vitamin K antagonists
(VKA) is the standard treatment for stroke prevention in the
majority of patients with atrial fibrillation (AF). The proper
anticoagulation in AF patients is still problematic and many of them
receive suboptimal treatment. Hence, further efforts are necessary in
this field.
Objective: Our aim was to evaluate the changes in the use of VKA for
ischemic stroke prevention in patients with preexisting AF over the
past 15 years.
Methods: We analyzed consecutive patients admitted to our center
due to acute ischemic stroke between 1995 and 2011. Data regarding
the use of VKA were analyzed. We distinguished between periods:
1995–2000, 2001–2005 and 2006–2011.
Results: In the analyzed time periods prestroke history of AF was
reported with similar frequency (years 1995–2000: 25.2%; years
2001–2005: 24.3%; years 2006–2011: 24.7%). The proportion of
patients with AF using VKA before stroke was significantly
(p b 0.001) increasing (8.5%, 14.6%, 27.4%), as well as the proportion
of AF patients using antiplatelets (37.6%, 47.3%, 47.2%). However, the
proportion of AF patients using VKA with INR 2–3 has decreased
(29.4%, 11.9%, 9.6%). It explains why the number of strokes due to AF
did not change during the observation period. During hospital stay
AF was diagnosed in additional 2.9%, 4.9% and 7.0% of patients.
Conclusions: The number of acute stroke patients with AF treated
with VKA before the stroke onset is systematically growing.
However, high ratio of patients receiving suboptimal doses suggests
the constantly low guideline adherence among physicians and/or
patient noncompliance.

doi:10.1016/j.jns.2013.07.822
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A case of infant with ischemic stroke after varicella infection

Z. Albahria, L. Minxováa, O. Pozlera, A. Lukeša, P. Rozsívala,
R. Kračmarováb, J. Kučerovác, M. Talábovác, Š. Štefáčkovác. aPediatrics,
University in Prague, Faculty Hospital, Hradec Králové, Czech Republic;
bInfectious and Tropical Disease, University in Prague, Faculty Hospital,
Hradec Králové, Czech Republic; cNeurology, Charles University in
Prague, Faculty Hospital, Hradec Králové, Czech Republic

Stroke due to central nervous system vasculopath is a recognized as
rare complication of varicella-zoster virus infections. We describe a
case of an 18-month-old previously healthy infant presented with
partial seizures and left faciobrachial paresis 2 months after varicella
infection. Magnetic resonance imaging of the brain showed acute
and subacute ischemic lesions in the right cerebral hemisphere
and in the basal ganglia. VZV-DNA was detected by PCR analysis
in the CSF and blood, the patient was treated with intravenous
acyclovir followed by oral treatment for 4 weeks and low doses of
corticosteroids.

doi:10.1016/j.jns.2013.07.823

Abstracts / Journal of the Neurological Sciences 333 (2013) e152–e214e206

http://dx.doi.org/10.1016/j.jns.2013.07.820
http://dx.doi.org/10.1016/j.jns.2013.07.821
http://dx.doi.org/10.1016/j.jns.2013.07.822
http://dx.doi.org/10.1016/j.jns.2013.07.823


Abstract — WCN 2013
No: 1602
Topic: 3 — Stroke
Stroke campaign: An experience report

C.D. Rochaa, J.A.D. Oliveira Júniora, L.A.A. Reisa, F.K.M.S. Pintoa,
F.O. Gomesa, D.J.D. Silvab. aFaculdade de Medicina, Universidade
Federal de Goiás, Goiânia, Brazil; bHospital das Clínicas, Universidade
Federal de Goiás, Goiânia, Brazil

Background: Cerebrovascular accident (CVA) is the second cause of
mortality in Brazil and third in the world. Data from the World Health
Organization (WHO) predict a 1.4% increase in stroke mortality in men
and 0.3% in females by 2030. It is possible to reduce strokemortality and
disability through decreasing incidence and lethality of the disease and
that is why stroke campaigns are indispensable.
Objectives: Experience report on campaign to promote health and
prevent stroke.
Material andmethods: In the campaign about stroke, medical students
teach about the FAST test to recognize earlier the symptoms. The FAST
test consists of “F”, Face (to smile), “A”, arm (anyarmdrifts downward?),
“S”, Speech (speech sound slurred or strange?) and “T”, Time (if any of
signs are observed) to call emergency immediately. Blood pressure
measurements were also made to identify the main risk factor for
hemorrhagic stroke — hypertension.
Results: People were instructed to the prevention of stroke, following
stroke prevention, guidelines make aware of blood pressure, smoking,
control alcohol abuse, check cholesterol levels, control diabetes,
manage exercise and diet, and act FAST test at the first warning sign
of stroke. The population empowerment from campaigns like this can
reduce the interval between symptoms and diagnosis, reducing stroke
morbidity and mortality.
Conclusion: Objectives were achieved and from primary attention to
harm reduction, health promotion was entirely contemplated. It is a
health promotion experience to be perpetuated.

doi:10.1016/j.jns.2013.07.824
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aNeurology, MOH Ankara Yildirim Beyazit Education and Research
Hospital, Ankara, Turkey; bNeurology, MOH Ankara Numune Education
and Research Hospital, Ankara, Turkey; cRadiology, MOH Ankara Yildirim
Beyazit Education and Research Hospital, Ankara, Turkey

Background:Moya moya disease is characterized by chronic occlusion
of internal carotid arteries with development of fragile new vessels at
the base of the brain with unknown etiology. It is often presented with
ischemic vascular events in children and intraventricular or
intraparenchymal hemorrhages in adults. Adult onset moya moya
disease must be differentiated from atherosclerotic disease. We
presented an adult onset moya moya like atherosclerotic disease with
spontaneous external revascularization.
Case presentation: 57 year old female patient was admitted in
emergency clinic with sudden loss of consciousness and vomiting. Her
systemic examination revealed mild hypertension. Neurological exam-
ination revealed a drowsy patient with stiff neck, and no cranial nerve
dysfunction was found. She had no motor and sensory lateralizing
deficit. Bilateral extensor planter reflexes and brisk tendon reflexes
were found. She had normal blood count and screening tests.
Computerized tomography revealed intraventricular hemorrhage

filling all ventricles. She gained her consciousness in the next day and
informed that she had had another intracerebral eight years ago with
full recovery. Cranial angiography revealed bilateral occlusion of carotid
arteries at the level of supraclinoid segment and stenosis of right
internal carotid artery after bifurcation from common carotid artery and
moya moya vessels at the base of the skull. There was also anastomosis
of right external carotid and right middle cerebral artery at the dural
level convexity of the right hemisphere.
Conclusion: This case demonstrates that spontaneous revasculariza-
tion of dural anastomosis may be a part of the moya moya like
syndrome due to atherosclerosis.

doi:10.1016/j.jns.2013.07.825
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Isolated oculomotor nerve palsy: A rare manifestation of
spontaneous internal carotid artery dissection

T. Santosa, P. Barrosa, H. Felgueirasa, G. Oliveirab, A.T. Carvalhoa,
H. Moraisa. aNeurology, Centro Hospitalar Vila Nova de Gaia/Espinho,
Vila Nova de Gaia, Portugal; bNeuroradiology, Centro Hospitalar Vila
Nova de Gaia/Espinho, Vila Nova de Gaia, Portugal

Introduction: Internal carotid artery (ICA) dissection commonly
presents with headache, neck pain, Horner syndrome or with focal
cerebral ischemic symptoms. Cranial nerve palsies can also be found,
accounting for 12% of spontaneous ICA dissection cases and usually
presenting as a syndrome of lower cranial nerve palsies. Therefore,
an isolated oculomotor nerve involvement is extremely rare.
Case report: A 58 year-old man complains of a sudden-onset double
vision for 3 days. He denies recent inflammation/infection, headache,
cervical pain and trauma. He had well-controlled diabetes, hypertension
and dyslipidemia. Hewas apyretic, without ocular erythema, proptosis or
palpable orbital mass. Neurologic examination: left-sided ptosis and
binocular horizontal diplopia in dextroversion without apparent
extraocular-muscle paralysis or pupillary involvement. Other cranial
pairs, motor, sensory and coordination systems were spared. The
laboratory screening was negative for infections and immunologic
diseases. The brain-MRI revealed a crescent-shapedmural hyperintensity
in left ICA at the skull base extending to intra-petrous segment, implying
reduced caliber/flow on MRI-angiography — left ICA dissection. The
patient started antiaggregation therapy and progressively recovered. A
year later he was asymptomatic and CT-angiography confirmed ICA
recanalization.
Discussion: An ICA dissection presented only by an incomplete
oculomotor nerve palsy is extremely rare. According to the literature,
this can be explained by a blood supply impairment to vasa nervorum
(embolic/hemodynamic) as the distal III is supplied by the inferior
cavernous sinus and meningohypophyseal arteries, both derived
from the intracavernous ICA. This case report enhances the
importance of considering a cervicocerebral dissection in less typical
clinical presentations.

doi:10.1016/j.jns.2013.07.826
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Objective: To investigate the localization, etiology, symptomatology
and prognosis of medullar infarcts.
Background: Vascular supply of medulla arises from anterior spinal
artery, posterior inferior cerebellar artery and from direct penetran
arteries of the vertebral artery. Occlusion of these arteries either singular
or in combination leads to different clinical symptoms and syndromes.
Analyzing the relation of the involved arteries to the clinical symptoms
may lead to better understanding of ischemia of medulla oblongata.
Patients and methods: 67 patients were identified with medullary
infarct according to their clinical symptoms and definite ischemic
lesions due to diffusion-weighted magnetic resonance imaging (DWI).
Location of the infarct was also classified as according to upper middle
or lower part of medulla oblongata besides lateral medullar, medial
medullar or combination of lateral and medial territories. All patients
underwent routine blood tests, etiologic investigations for arterioscle-
rosis and vasculitis if necessary. Doppler ultrasonography of vertebral
and carotid arteries, echocardiography, MR angiography, and if
necessary digital subtraction angiography were done.
Results: There were 41 male, 26 female patients of whom 32 had
hypertension, 22 had diabetesmellitus, 20with atrial fibrillation, 45with
smoking history and 15 had hypercholesterolemia. Some patients have
more than one risk factor. 55 patients had lateralmedullary syndrome, 10
patients had medial medullary syndrome and 2 patients had combined
syndrome. All patients had a clear correlation between topographic
localization and clinical signs. There was no death among the patients.
Conclusion: Anatomical localization is the leading factor in medul-
lary infarcts and detailed examination and investigation is needed.

doi:10.1016/j.jns.2013.07.827
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Epidemiological analysis of stroke in Goiás and in Brazil from
2008 to 2012

M.M.D. Silvaa, S.V.D. Silvaa, N.M. Limaa, F.O. Gomesa, J.E.D.S. Cavalcanteb.
aFaculdade de Medicina, Universidade Federal de Goiás, Goiânia, Brazil;
bHospital das Clínicas, Universidade Federal de Goiás, Goiânia, Brazil

Introduction: Cerebral Vascular Accident (CVA) is a leading cause of
physical disability, hospitalization and death, creating a high impact
on quality of patients' lives and their families.
Objective: To compare epidemiological data of individuals affected by
stroke in Goiás and Brazil, considering gender and annual fluctuations
between 2008 and 2012.
Methods: We obtained epidemiological data of Goiás and Brazil in
the Unified Health System Database (DATASUS) and literature data
for comparison criteria.
Results: We observed an increase in Brazil in cases of stroke in all
analyzed years, being the highest around 20%, from 2008 to 2009. In
Goiás, there was a reduction of approximately 16% in the number of
cases from 2008 to 2009, followed by an increase of approximately
19% and 17% in the next two years, with a further decline of
approximately 8% from 2011 to 2012. In males, the number of cases
was always superior to females in each year, both in Brazil and Goiás.
Conclusion: With the increase in incidence of risk factors such as
hypertension and diabetes, an increase in the number of strokes was
expected, as seen in Brazil. But we did not observe such pattern in
the state of Goiás. Literature predicts that in males the incidence of
stroke is about 40% higher. However, the major increase observed in
Brazil was about 7%, in the year 2012. In Goiás, there was a
maximum raise of approximately 17% in 2008.

doi:10.1016/j.jns.2013.07.828
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D. Dobi, S. Xhaxho, S. Mijo, E. Konda, E. Ranxha, M. Kapisyzi, J. Kruja.
University Service of Neurology, UHC Mother Theresa, Tirana, Albania

Aim: To evaluate vascular risk factors, stroke subtypes and clinical
outcomes in very old patients admitted at our hospital with acute stroke.
Methods: We included in this study 252 stroke patients admitted to
4th Ward in the Clinic of Neurology in University Hospital Centre
“Mother Teresa”, Tirana, Albania from February 2011 to December
2012. All of them were male. We assess if there were any significant
differences between patients under 80 years old compared with
older patients (80 years or older), with regard to vascular risk
factors, stroke type and clinical outcome.
Results: Of 252 patients, 189 patients were less than 80 years, 63 were
80 years old and older.
Younger patients were more likely to have diabetes (30, 6% versus
16, 2%, p b 0.001).
Older patients were more likely to have ischemic heart disease (38%
versus 30, 1% p = 0.02), or atrial fibrillation (34, 5% versus 15, 2%,
p b 0.001).
Older patients were more likely to have Total Anterior Circulation
Infarcts (TACI) strokes (17, 6% versus 11, 1%, p b 0.009) or Partial
Anterior Circulation Infarct strokes (PACI) (30, 1% versus 23, 5%,
p = 0.04).
Outcome data, which was available for 91% patients, showed that
older patients stayed longer in the hospital (median length of stay
23 days versus 18 days (p = 0.008)) and had a higher inpatient
mortality (14% versus 3, 7% (p b 0,001)).
Conclusion: Very elderly patients have a different risk factor profile,
have more anterior circulation infarcts and have a worse prognosis
with increased mortality and increased length of stay in the hospital.

doi:10.1016/j.jns.2013.07.829
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I. Vargaa,b, D.I. Mineaa,b, I. Ionescuc, R.M. Lupua, A. Dinua, M. Mihaia.
aNeurology, Neuro-Psychiatry Hospital, Romania; bNeurology, Transil-
vania University, Faculty of Medicine, Brasov, Romania; cBiochemistry,
Dr. Benedek Geza Cardiovascular Rehabilitation Hospital-Covasna,
External Division, Intorsura Buzaului, Romania

Background: The role of inflammation in atherogenesis and
appearance of the tissue lesions in ischemic stroke are demonstrated
and more recently there are strong indirect evidences that oxidative
stress, by free radical production, detains a major contribution in
ischemic brain injury.
Objective: To assess the variation of some oxidative stress and
inflammatory markers in the acute phase of ischemic stroke and to
find if there is any correlation between them or with the clinical
status evaluated by NIHSS scale.
Patients and methods: In a prospective study, we evaluated levels of
oxidative stress markers – uric acid, albumin, copper and Total
Antioxidant Status (TAS) and of two inflammatory markers – CRP (C
Reactive Protein) and fibrinogen – in 55 patients with acute ischemic
stroke compared with 19 controls.
Results: We obtained significant (p b 0.001) lower values for
albumin, copper, TAS, and significant (p b 0.001) higher levels for
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CRP in the patients with ischemic stroke compared with controls. We
didn't find a direct correlation between neurological status and
oxidative stress markers, instead NIHSS score correlated significantly
with CRP levels at the onset of stroke.
Conclusion: These results prove oncemore the implication of oxidative
stress and inflammation in the pathogenesis of ischemic stroke.

doi:10.1016/j.jns.2013.07.830
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myxomatous aneurysms — A case report and literature review

G. Puttingera, G. Schwarza, J. Trenklerb, A. Ginestetc, J.T. von Oertzena.
aNeurology, Landesnervenklinik Wagner-Jauregg, Linz, Austria;
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Background: The natural history of cerebral aneurysms which
derived from metastatic spread of cardiac myxomas is not well
known and their management may prove very difficult.
Objective: Description of a patient's history with multiple intracere-
bral hemorrhages due to myxomatous aneurysms and progression
who underwent whole brain radiotherapy.
Patients and methods: Case report and literature review.
Results: A 35-year-old woman presented with headache due to
multiple intraparenchymal hemorrhages five months after resection
of an atrial myxoma. Angiography showed several small fusiform
aneurysms. During the following four months the patient developed a
worsening of her neurological deficits correlating with a progression of
the amount as well as the size of the hemorrhages. Since undergoing a
whole brain radiotherapy with 30 Gy/à 2 Gy the patient has been
clinically and radiologically stable over a 15 month period up to now.
Conclusions: Myxomatous cerebral aneurysms are important enti-
ties for neurologists to recognize which can present before, but also
months to years after diagnosis of a cardiac myxoma. So far there are
only a few case reports about the management of intraparenchymal
hemorrhages of this etiology published: most of them recommend
an observational procedure. In one case radiotherapy with 50 Gy and
chemotherapy has been described.
To our knowledge this is the first report about a whole brain
radiotherapy with 30 Gy/à 2 Gy in a patient with multiple intrace-
rebral hemorrhages due to myxomatous aneurysms.

doi:10.1016/j.jns.2013.07.831
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A. Zakhidov. Neurology, Republican Scientific Research Center of
Emergency Medicine, Tashkent, Uzbekistan

Background and purpose: Carotid endarterectomy (CEAE) is a
standard method of primary or secondary ischemic stroke (IS)
prevention. In our days there is no common consensus concerning
the period when to perform CEAE. Majority of authors consider that
CEAE should be performed after acute period of IS. But some authors'
opinion is to perform CEAE to patients who need it by urgent
indications. We estimate efficacy of CEAE by urgent indication in
acute period of stroke.

Methods: 54 patients with acute IS developed due to occlusive and
stenotic leisure of carotid arteries were investigated. Males were 45
(83.3%), females were 9 (16.8%). Average age was 60.7 ± 2.6 years.
The period from the IS sign appearance to CEAE operation performance
ranged from 2 h to 18 days. CEAE was executed when hemodynam-
ically significant stenosis of carotid arteries with embologenically
dangerous atherosclerotic plaque occurred. Indications for CEAE were
minor stroke— 36 patients (66.6%), transient ischemic attacks (TIA)— 4
patents (7.4%), stroke progression — 11 patients (20.4%) and floating
embolus — 3 patients (5.6%). In 37 patients (68.5%) classic CEAE and in
17 patients (31.5%) eversion CEAE were performed.
Results: Regression of neurological deficiency in 2–3 days was
observed in 48 (88.9%) patients in post operative period. Among
these 48 patients full neurological recovery occurred in 36 (66.7%)
patients. Obtained data testified about efficacy of CEAE in acute
period of IS when urgent indications presented.
Conclusions: CEAE performed at the stage of reversible ischemic and
neurological lesions (minor stroke and TIA) had better results.

doi:10.1016/j.jns.2013.07.832
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Efficacy of intra-arterial thrombolysis with tissue plasminogen
activator in acute ischemic stroke. Uzbekistan results

S.R. Mubarakov, A.Y. Zakhidov. Neurology, Republican Scientific
Research Center of Emergency Medicine, Tashkent, Uzbekistan

Background and purpose: Intravenous tissue plasminogen activator
(tPA) applicationwithin 3 h after onset of acute ischemic stroke (AIS) is
established therapy. The alternative for thrombolysis in patient
admitted within 3–6 h after onset is intra-arterial thrombolysis (IAT).
The purpose was to evaluate the efficacy of IAT with tPA in AIS due to
middle cerebral artery (MCA) occlusion.
Methods: Cerebral angiography (CA) and standard Seldinger technique
were applied in IAT. After angiographic detection of MCA occlusion IAT
with tPA in dose 15–25mg was performed. 10 patients (7 male, 3
female, aged 48–75 years, average age 64.4 ± 8.6) were investigated.
All patients were selected by the National Institute of Neurological
Disorders and Stroke recommendations. National Institutes of Health
Stroke Scale (NIHSS) and modified Rankin scale (mRs) were used.
Results: MCA occlusion was detected by CA in all patients. NIHSS
average score at admission was 14.7 ± 3.9, 272 ± 36.5 min elapsed
from symptom onset. We obtained the following clinical results: 5
patients (50%) had excellent outcome (mRs score 0 to 1), 3 patients
(30%) a good outcome (mRs score 2), and 2 patients (20%) had no
changes (mRs score 3 to 4). In this patient brain ischemic zone was
detected on control CT. In the group with excellent and good
outcomes 3 patients had asymptomatic hemorrhagic transformation
(HT) with small petechiae along the margins of infarct zone.
Conclusions: IATT with tPA performed under CA control can be
considered as an effective method in patients with AIS. Thrombol-
ysis-related HT is a marker of successful recanalization.

doi:10.1016/j.jns.2013.07.833
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Background: Stroke is one of the major death causes in Uruguay and
in the world.
Objective: For this motive, we have designed this study to describe and
to analyze stroke mortality tendency in Uruguay between 1950 and
2008. Its relationship with gender, imaging techniques, intensive
treatments, gross domestic product (GDP), and mortality in other
countries was analyzed.
Methods: An ecologic study of mortality trends, standardized gender
and age rates, and Poisson regression models and autocorrelation was
performed.
Results: Themortality trend has decreased throughout the studied time,
with two periods, an increasing one until 1971, and then a decreasing
period until 2008. The female gender presented higher mortality. The
decreasing period coincides with the introduction of intensive care units
(ICU) and the computerized tomography (CAT) scan. The GDP showed a
negative correlation with the decrease of stoke mortality.
Conclusions: Uruguay has had a decline in stroke mortality placing
itself in an intermediate position in comparison to other countries.
CAT scan techniques, ICU centers and an increase in the GDP seem to
have had a positive effect in the decline of stroke mortality.

doi:10.1016/j.jns.2013.07.834
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Region; bDepartment of Physiotherapy, Queen Elizabeth Hospital, Hong
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Occupational Therapy, Queen Elizabeth Hospital, Hong Kong, Hong
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Background: Recent meta-analysis had demonstrated that early
supported discharge is equally effective as compared with prolonged
inpatient rehabilitation. Stroke Early Supported Discharge (SESD)
Program was then implemented since Dec. 2011. Timely home based
rehabilitation and careers' training would be provided to those
patients eligible for early discharge.
Objective: This study aims to show whether our SESD program can be
effective and safe outside clinical trial setting.
Method: This study reviewed the outcome and safety parameters after
the introduction of the program. Data were prospectively collected and
compared before and after the introduction of the program.
Results: From Dec. 2011 till Sept. 2012, 283 patients were recruited
into the SESD program. Their mean age was 70. Half of the patients
had Modified Barthel Index (MBI) less than 85. After the program
was implemented, the proportion of acute stroke patients directly
discharged without transfer to rehabilitation unit, was significantly
increased from 43.5% to 49.2% (p = 0.005). The average length of
stay of those patients was 5.08 days. For the functional recovery, the
MBI and Berg Balance Scale (BSS) were significantly improved after
home based rehabilitation as compared with their baseline upon
discharge (mean MBI from 81.2 to 91.9, p b 0.001, mean BSS from
40.4 to 46, p b 0.001). Their unplanned readmission rate, within
4 weeks from discharge, was 10.2%, which was lower than that of all
the stroke patients (12.3%) in the same period (p = 0.055).
Conclusions: The SESD program was effective and safe to facilitate
direct discharge of acute stroke patients from acute hospital.

doi:10.1016/j.jns.2013.07.835
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Predictive value of imbalance grade and F-score to identify stroke
in dizziness patients

J. Seo, H. Jung, E. Kim. Neurology, Inje University, Paik Hospital, Busan,
Republic of Korea

Background: In patients presenting dizziness, there is no definite
criterion to distinguish between the central and peripheral etiology
based on their symptom quality. Although dizziness is usually
considered to be benign etiologies, not infrequently acute dizziness
cases could herald a cerebrovascular disease. But lack of objective risk
stratification schemes of cerebrovascular disease makes clinicians
perplexed. At this point, we aimed to assess the effectiveness about
the cerebrovascular disease risk stratification systems such as hard
coronary heart disease 10 year risk score in Framinghamheart study (F-
score) and specialized examinations such as imbalance grade.
Methods:Weperformed retrospective study presenting symptomwith
whirling/non-whirling type dizziness, vertigo or disequilibrium. Pe-
ripheral type vertigo was excluded. MRI was taken in all included
patients to define ischemic lesions. ABCD2, CHADS2, F-Score, and
imbalance grade (0 to III) were calculated using clinical information
from the medical records. Statistical analysis was done with chi square
and logistic regression.
Results: Among the 145 patients (mean age, 59.8 ± 10.3), ischemic
strokewas diagnosed in 27 (18.6%). Univariate analysis revealed that F-
score (13.6 ± 9.1 vs 7.4 ± 7.5, P = 0.001), imbalance grade
(P= 0.014), male (70.4% vs. 39.8%, P = 0.004), smoking (40.7% vs.
10.2%, P = 0.000) and low high density lipoprotein (HDL) cholesterol
(47.7 ± 16.3 vs. 52 ± 13.8, p = 0.05) were associated with stroke. In
multivariable analysis, imbalance grade only (p= 0.037) was associat-
ed with stroke. Most common lesion in stroke patients with isolated
dizziness was PICA territory.
Conclusion: Those patients with isolated dizziness, imbalance grade
could be helpful to predict central origin.
So prompt evaluations were needed to define stroke to those
patients with high imbalance grade score presenting with dizziness.

doi:10.1016/j.jns.2013.07.836
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Isolated right hand palsy due to cortical ischaemia

H. Yasara, V.S. Beka, R.E. Togralb. aNeurology, Ankara Mevki Military
Hospital, Ankara, Turkey; bNeurology, GATA Haydarpasa Educational
Hospital, Istanbul, Turkey

Case: 75 year old male patient with no known previous illness, noted a
weakness on his right hand one day before his presentation to our
polyclinic. He consulted the physical therapy and rehabilitation
polyclinic and an ENMG study was ordered with a preliminary
diagnosis of entrapment neuropathy. The ENMG was found to be
normal, and a control ENMG was ordered 10 days later. The patient
consulted medical advice from the neurology polyclinic 1 day after the
beginning of his complaints. His neurological examination at the time of
his application was as follows: Right hand fingers were in flexion
posture, the motor strength of the opposition and flexion of the right
handfirst finger, abduction and adduction of the other fingers were 0/5.
The strength of the right hand extension was 4/5. Hoffmann sign was
(+) on the right side. The other neurological examination signs were
normal. Cranial MR imaging revealed widespread bilateral per-
iventricular chronic lacunar ischaemia as well as an acute ischaemic
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infarct area in the sol cortical area corresponding to the motor area of
the right hand. Ultrasonographic investigation showed 75% stenosis in
the left carotid artery and 50% stenosis in right carotid artery. No
ischaemic cardiac pathology was detected on cardiac examination.
Discussion: Isolated hand palsy due to cerebral ischaemic pathology
is rarely seen and is usually confused with acute entrapment
neuropathies. Usually cortical ischaemic lesion is seen and cerebral
atherosclerosis is present in the etiology.

doi:10.1016/j.jns.2013.07.837
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Hemorrhage into a gastrointestinal stromatumor (GIST) under
Dabigatran at a patient with stroke caused by a paroxysmal
atrial fibrillation

R. Schimana. Geriatry, Clinic Vilshofen, Vilshofen, Germany

Background: An 87 year old patient had a stroke with a hemiparesis
left under aspirin. In their anamnesis she had an arterial hyperten-
sion and a benign gastrointestinal stromatumor. Should we treat the
patient with new oral anticoagulation therapy or Warfarin? After
information the patient agreed to therapy with Dabigatran.
Methods: The classical diagnostics in neurology and internal medicine.
Objectives: Sensomotoric hemiparesis left.
Results:
MRI brain: Several ischemic lesions in the region of right middle
cerebral artery.
Holter EKG: Paroxysmal atrial fibrillation.
24 h blood pressure measure: Arterial hypertension I.
CT abdomen: Great hemorrhage into the GIST.
Gastroscopy and colonoscopy: No hemorrhage.
Laboratory 1: Regular finding.
Lab II: Hb 6.7 mg/dl, following leukocytosis of 12000 and CRP 30 mg/dl.
Conclusions: At patients with a stroke caused by atrial fibrillation
and a benign tumor in the history the indication for therapy with
Dabigatran should be done carefully or under monitoring.
3 days after starting the therapy with Dabigatran (2 × 110 mg/daily)
the patient had a decrease of hemoglobin to 6.7 g/dl and a hemorrhage
into the GIST, but not a cerebral hemorrhage. After finishing the therapy
with Dabigatran the hemorrhage stopped slowly without a special
coagulation management. A therapy with Imatinib, which should melt
down the tumor, needed to be stopped because of side effects. A
urosepsis, the next complication, faded away under a special antibiosis.
After 6 weeks the patient left the hospital with a Barthel index of 60
points; the same as to the admission.

doi:10.1016/j.jns.2013.07.838
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L.V. Sapryiginaa, L.A. Belovaa, S.V. Burtseva, N.V. Belovab, A.G.
Korolevaa, D.S. Elistratovaa. aNeurology, Ulyanovsk State University,
Ulyanovsk, Russia; bResearch Center of Neurology, Russian Academy of
Medical Sciences, Moscow, Russia

Background: WHO stresses that up to 80% of all deaths due to heart
diseases, stroke and diabetes can be prevented (Rosamond W. et al.,
2008).

Aim: To evaluate the prevalence of the most studied modified risk
factors for ischemic stroke in people of working age.
Materials and methods: Ulyanovsk population in the age of 40–
59 years underwent screening. The “modifiable risk factors for
stroke” (AHA, ASA) were determined during clinical examination of
the patient.
Results: We surveyed 300 people: 86 (15.93%) men, 214(25.78%)
women. Hypertension was diagnosed in 162 subjects (54.0%). In 24
cases (8.0%) the blood pressure above 140/90 mmHg was first found
out at a doctor's office. Smoking in the present — 40 people (13.33%),
in the past (gave up smoking more than 1 year ago) — 28 (9.33%).
Men predominated over women in smoking: 40 (46.51%) males in
comparison with 28 females (13.08%), p b 0.05. 4.3% of patients had
diabetes II type. Cardiovascular diseases (angina pectoris, acute
myocardial infarction in past history) are diagnosed in 10.33–22.67%
(“definite” cases and “certain”+ “possible” cases). 45.33% of patients
suffered from hypodynamia. There were 86 (28.67%) obese patients
in the study. Diagnosis of ciliary arrhythmia was pronounced in 4
cases. 9 observed women take oral contraceptives. According to the
results of incremental discriminant analysis of the given data, the
most significant risk factor for stroke was hypertension.
Conclusions: Among the identified modified risk factors the most
prevalent in the working-age group are hypertension, cardio-
vascular diseases, hypodynamia and smoking in men.

doi:10.1016/j.jns.2013.07.839
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Atherosclerotic carotid artery diseases and atrial fibrillation in
ischemic stroke patients

D. Necioglu Orken, N. Kuloglu-Pazarcı, E. Turgut. Neurology, Sisli Etfal
Education and Research Hospital, Istanbul, Turkey

Introduction: Atrial fibrillation (AF) is the most common sustained
cardiac arrhythmia, affecting 1–2% of the general population. The
most common causes of AF are ischemic heart disease and
atherosclerosis. The aim of this study is to determine the frequency
of atherosclerotic cervical carotid disease with Doppler ultrasonog-
raphy (USG) in patients with AF.
Material and methods: Ninety-three patients who had AF, treated
with warfarin and being followed-up in the Cerebrovascular Diseases
outpatient clinic were included to this prospective study. Seventy-
one subjects were chosen as control group among warfarin treated
patients with indications other than AF. Patients and controls were
evaluated with carotid Doppler USG.
Results: The mean age of patients and controls were 71.5 and
64.2 years, respectively. Fifty of the 93 patients (54%) had athero-
sclerotic changes in carotid Doppler USG compared with 40 of 71
(56%) control patients (p = 0.74). Among the 93 patients who had
atherosclerotic changes 27 had an increased intima-media thickness,
15 had atherosclerotic plaques causing b50% of lumen stenosis, 2 had
50–69% of lumen stenosis, 5 had N70% of lumen stenosis and 3 had
internal carotid artery (ICA) occlusion. Proportion of patients who
had greater than 50% stenosis or ICA occlusion was 11%.
Discussion: Carotid artery stenosis of 50% or more occurs in about
11% of ischemic stroke patients with AF, due to other risk factors like
hypertension, diabetes mellitus and hyperlipidemia. This patient
group must be followed-up carefully for the progression of carotid
artery disease for the prevention of new stroke due to large artery
disease.

doi:10.1016/j.jns.2013.07.840
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Cognitive functioning in ischemic stroke patients with
physical disability

J. Maa, Y. Zhanga, Q. Guob, R. Jinc, X. Zhena. aStroke Unit, Yueyang
Hospital of Integrated Traditional Chinese and Western Medicine,
Shanghai University of Traditional Chinese Medicine, China;
bDepartment of Neurology and Institute of Neurology, Huashan Hospital,
State Key Laboratory of Medical Neurobiology, Fudan University, China;
cDepartment of Preventive Medicine and Medical Statistics, Shanghai
University of Traditional Chinese Medicine, Shanghai, China

Background: Stroke is a major cause of disability in the elderly. It is
also related to a wide spectrum of cognitive deficits. Post-stroke
cognitive impairment is particularly important and frequent. Wheth-
er there is relationship between cognitive functioning and physical
disability in ischemic stroke patients is unclear.
Objective: To access the relationship between cognitive functioning
and physical disability in ischemic stroke patients.
Patients and methods: We prospectively evaluated consecutive
patients with acute ischemic stroke. 145 patients were administered
by tests of Modified Rankin Scale (MRS), Mini-Mental State
Examination (MMSE) and National Institute of Health Stroke Scale
(NIHSS) and the Barthel Index (BI). We accessed the relationship
between MRS and MMSE and compared the cognitive functioning
with mild to moderate physical disability (MRS ≤ 3) and severe
physical disability (MRS N 3) in ischemic stroke patients across
4 weeks while observing the changes both in MMSE and NIHSS/BI.
Results: MMSE scores were significantly different among different
degree of MRS over time with p b 0.05. The change of MMSE in
MRS ≤ 3 group was different from that in MRS N 3 group after 2 and
4 weeks (p b 0.01), the improvement of MMSE scores was 0.75 ±
3.78 in MRS ≤ 3 group and 3.10 ± 5.68 in MRS N 3 group after
2 weeks (p b 0.001), and 0.58 ± 4.10 in MRS ≤ 3 group and 3.71 ±
5.59 in MRS N 3 group after 4 weeks. The change of MMSE was linear
for NIHSS or BI scores after 2 and 4 weeks.
Conclusion: Physical disability correlated with cognitive functioning
in ischemic stroke patients. The improvement in cognitive function-
ing correlated with the degree of physical disability.

doi:10.1016/j.jns.2013.07.841

Abstract — WCN 2013
No: 1721
Topic: 3 — Stroke
Ischemic stroke and migraine

N. Radojkovic Gligica, S. Aticb, R. Amanovic Curuvijab. aStroke Unit,
Belgrade, Serbia; bHospital for Cerebrovascular Disease Sveti Sava,
Belgrade, Serbia

Background: Migraine is recognised as a cardiovascular risk factor
and connection with stroke especially migraine with aura.
Objectives: Relationship between migraine and stroke and compared
to other types of headache.
Methods: The study included 135 patients with stroke and headache
After statistical adjustment for age, gender and affected vascular
brain system, we formed two groups 15 patients with stroke and
migraine and second 17 patients with stroke and other types of
headache All of them had MRI. Welch criteria were applied for the
relationship between migraine and stroke.
Results: I group 15 pts, mean age 45 +−11 years, 9 pts had
migraine with aura and 6 pts without aura. The II group 16 pts, mean
age 53 +−8 years, 12 pts tension tape headache, 3 headache

attributed to HTA and one unclassified. There were no differences
between groups on main vascular risk factors (blood pressure,
cholesterol level and ischemic cardiopathy). According to Welch
criteria 2 pts had stroke which occurs in patients with migraine but
not during an attacks, 9 pts had migraine induced stroke with risk
factors. Migraine with aura produced stroke in the presence of
another risk factor and 5 pts had uncertain history of migraine
without aura and stroke during a migraine attack The Rankin
disability scale was significantly worse compared to stroke and other
types of headache.
Conclusion: A patient with migraine had high probability to have
severe stroke than other types of headache. Relationship between
migraine and stroke is complex and difficult.

doi:10.1016/j.jns.2013.07.842
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Insular and caudate lesions release abnormal yawning in
stroke patients

H. Krestela, C. Weisstannerb, C.W. Hessc, C.L. Bassettic, R. Wiestb.
aNeurology and Pediatric Neurology, Inselspital, Bern, Switzerland;
bNeuroradiology, Inselspital, Bern, Switzerland; cNeurology, Inselspital,
Bern, Switzerland

Background: Abnormal yawning (chasm) is a rare phenomenon in
patients in anterior circulation stroke.
Objective: We aimed at identifying core regions involved in abnormal
yawning in an attempt to assign abnormal yawning to lesions in the
anterior circulation.
Patients and methods: We analyzed the extent of brain areas
encompassing restricted diffusion after ischemic stroke in ten patients
presenting with at least three yawns per 15 min associated with stroke
symptoms. All patients were classified according to the NIH stroke scale
(NIHSS), daytime of symptom onset, yawning duration, Glasgow Coma
Scale (GCS), partial oxygen pressure, body temperature, blood pressure,
pulse, and modified Rankin scale. Lesion maps were segmented on
diffusion weighted images in native space using MRIcroN and spatially
normalized using the unified segmentation algorithm in SPM5. The
extent of overlap between the different stroke patterns was calculated.
Results: Abnormal yawning persisted for 2.8 ± 1.3 days. Average
GCS and NIHSS scores were 12.8 ± 2.6 and 10.5 ± 6.5, respectively.
Oxygen saturation, body temperature, blood pressure, and heart rate
were within normal limits. Ischemic brain lesions overlapped in
eight out of ten patients: in six patients in the insula and in six in the
caudate nucleus. The decrease of the apparent diffusion coefficient
within the lesions correlated moderately with the duration of
abnormal yawing (insula; r2 = 0.58; caudate nucleus; r2 = 0.32).
Conclusion: The intensity of targeted ischemic lesions in the insula
and the caudate nucleus correlates with the duration of abnormal
yawning in anterior circulation stroke.

doi:10.1016/j.jns.2013.07.843
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Poststroke depression
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A. Nakicevica, M. Tiric-Camparaa. aNeurology Clinic, Clinical Center of
Sarajevo University, Sarajevo, Bosnia and Herzegovina; bCantonal
Hospital Zenica, Zenica, Bosnia and Herzegovina
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Comorbidity of depression and stroke significantly reduces quality of
patient's life after stroke. Squeal after stroke also determines quality
of life and impact on the occurrence of depression after stroke. In our
study we investigated occurrence of depression in patients after
different types and subtypes of stroke measured by Hamilton scale
compared to the level of disability on NIHS scale.
The goal was to make comparative analysis of depression after stroke,
according to gender and age, side of lesion and severity of neurological
deficit.
Material for ourwork is 210 patientswith stroke treated at theNeurology
Clinic, Clinical Center of Sarajevo University in 2012, 105 male and 105
female. Themean age of patientswas 67.12with SD of 9.5 years. Ischemic
stroke was present in 65% cases. There was no statistical significant
difference between ischemic and hemorrhagic stroke among genders
(chi-square= 6.563, p = 0.082). Depressionwasmore prevalent among
younger patients (52–60 g)with 39.2% then in the group of older patients
(61–70 g) with 32% of depressed. In relation to gender there was
significantly more patients with depression among women compared to
men (63.8:27.2%) (chi-square = 14.38, p = 0.00019). Depression was
more frequent in patients with stroke in the left hemisphere medial
localization (63%). NIHS scale averagewas 16.07with theminimumof 11
and maximum of 22, F = 52.56, p = 0.001.
We can conclude that depression after stroke is more frequent in
younger patients, female patients, patients with localized stroke in
the medial left hemisphere and with higher disability score.

doi:10.1016/j.jns.2013.07.844
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Is treatment with alteplase beneficial in elderly patients or
patients with mild deficit?

S. Greiseneggera, J. Ferrarib, L. Seyfangc, W. Langb. aDepartment of
Neurology, Medical University of Vienna, Austria; bDepartment of
Neurology, Krankenhaus Barmherzige Brüder Wien, Austria; cDanube
University Krems, Gesundheit Österreich GmbH/BIQG, Vienna, Austria

Background: Treatment with iv thrombolysis is not approved for
patients with ischaemic stroke (IS) over 80 years or patients with
mild deficit despite subgroup analyses from randomised studies and
observational data pointing to a benefit for these patient groups.
Objective: To analyse efficacy of iv thrombolysis in matched-pairs of
patients (with andwithout iv thrombolysis) over all age groups and the
whole range of stroke severity in a large cohort of prospectively
enrolled patients with ischemic stroke (Austrian Stroke Unit Registry).
Methods: Patients with and without therapywith iv tPAwere matched
for age, sex, the pre-strokemodified Rankin scale (mRS), stroke severity
(according to the NIH stroke scale (NIHSS)), hypertension, diabetes,
hypercholesterolemia, etiology and clinical stroke syndrome. The
outcome was assessed by the mRS at 3 months. Means of outcome
differences in matched pairs were used for interpretation. For data-
visualizationweighted averages of outcomedifferenceswere computed
for all age-severity combinations along a grid and mapped to a colour.
Results: 60230 patients with IS 7615 were treated with iv tPA. Of those
25.3% were N80 years and 18.1% had a mild deficit (NIHSS ≤ 4). 2124
matched pairs were included into the analysis. Colourmapping showed
a beneficial effect on outcome in thrombolyzed patients as compared to
matched cases over all ages and the whole range of stroke severity. In
patients with mild stroke effect sizes were smaller but still present.
Conclusion: Treatment with iv tPA might be beneficial in elderly
patients and patients with mild deficit.

doi:10.1016/j.jns.2013.07.845
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Clinical presentation of internal carotid artery dissection in series
of 28 patients

I. Divjaka, P. Slankamenaca, B. Radovanovica, Z. Zivanovicb, A. Jesica.
aClinical Center of Vojvodina, Neurology Clinic, Medical Faculty,
University of Novi Sad, Serbia; bClinical Center of Vojvodina, Urgent
Neurology, Medical Faculty, University of Novi Sad, Novi Sad, Serbia

Background: Cervical artery dissection is defined by the existence of a
hematoma in the arterial wall. Internal artery dissection (ICAD) is an
important cause of stroke among young and middle-aged patients.
Objective: The aim was to analyze the spectrum of clinical
presentation in 28 ICAD patients.
Patients and methods: 28 patients with ICAD, 26 with unilateral and
2 with bilateral, aged 35–59 (mean age 47.6) were evaluated in the
last 12 year period. The ICAD diagnosis was established in all cases
using MRI, MRA and duplex sonography.
Results: Facial and neck pain and Horner's syndrome were the only
presenting symptoms in 5 patients; headache and visual disturbances
in 2; facial pain, Horner's syndrome and contralateral sensorimotor
deficit in 7; headache and contralateral sensorimotor deficit in 5; and
contralateral sensorimotor deficit in 9. ICAD was triggered by mild
trauma in 7 patients (1 while unloading sacks of corn, 2 following
sudden head turning, 1 during sports activity, 1 during sexual
intercourse, 1 during roller-coaster ride, and 1 in car accident), and
spontaneous in 21. MRI revealed infarction in 21 patients, while in the 5
patients presenting with facial and neck pain and Horner's syndrome
and in 2 patients with headache and visual disturbances MRI did not
show evidence of infarction. Good outcome (defined as modified
Rankin score of 0–2) was seen in 26 patients (92.85%).
Conclusion: The clinical presentation of ICAD is variable and can be
similar to other stroke etiologies. ICAD is not always associatedwith brain
infarction.

doi:10.1016/j.jns.2013.07.846
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Cerebral venous thrombosis: Clinical, genetic and
neuroradiological study

M. Sparaco, M.C. Addonizio, G. Apice, L. Ciannella, A. D'Alessio, M.R.
D'Argenio, L. Di Muccio, S. Fucci, M. Grauso, M. Ricci, M. Feleppa.
Department of Neurosciences, A.O. 'G. RUMMO', Benevento, Italy

Background: Cerebral Venous Thrombosis (CVT) is a rather uncommon
cerebrovascular disease with a wide spectrum of clinical presentations
and a variable prognosis.
Objective: To study the CVT clinical presentation and outcome.
Patients and methods: We investigated clinical and imaging features
of twenty-three consecutive patients with CVT (17 F, 6 M; mean age
39.8 yrs) admitted to our department from August 2005 to February
2013. Diagnosis of CVT was confirmed by brain MRI and MR-
venography. All patients underwent an extensive systematic etiological
and genetic work-up at admission. Treatment was based on intrave-
nous unfractionated heparin, followed by oral anticoagulation for six
months or longer. Outcome was evaluated by modified Rankin Scale
(mRS) at three months.
Results: Genetic risk factors were identified in twelve out of twenty
patients. Patients presented with the following clinical syndromes: focal
syndrome (12/23, 52.1%), isolated headache (8/23, 34.7%) and isolated
intracranial hypertension (3/23, 13.0%). Headache was the most
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frequent symptom, present in twenty out of twenty-three patients
(86.9%). Other often occurring symptoms were seizures (9/23, 39.1%),
motor deficits (7/23, 30.4%) and aphasia (6/23, 26.0%). The sinus most
frequently involved was the lateral sinus (22/23, 95.6%), either isolated
or in association with other sinuses. A complete recovery (mRS= 0–1)
was observed in 16/23 (69.5%) cases. One patient died of heart failure.
Conclusion: Our results confirm that headache is the most frequent
symptom and may be the only clinical presentation of the CVT in a high
percentage of cases. CVT seems to have a more benign prognosis than
previously considered.

doi:10.1016/j.jns.2013.07.847
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Prediction of tissue outcome in acute stroke with perfusion CT

D. Sergeeva, A. Suslinb, A. Sergeevab, M. Piradova, M. Krotenkovab.
aIntensive Care, Research Center of Neurology, Russian Academy of
Medical Sciences, Moscow, Russia; bRadiology, Research Center of
Neurology, Russian Academy of Medical Sciences, Moscow, Russia

Background: Perfusion CT allows assessment of tissue viability in
acute cerebral ischemia.
Objective: To evaluate the outcome of ischemic tissue depending on
the initial perfusion deficit.
Patients and methods: Thirty patients (21 men, median age
59 years) with acute hemispheric stroke in the first 24 h of
symptoms onset underwent perfusion CT on admission and non-
contrast CT on Day 10. Relative (intact/affected side) values of
perfusion parameters within hypoperfused area on initial perfusion
CT scan in the regions corresponding to hypodense and normal
tissue zones on non-contrast CT were studied with ROC analysis. No
patients were eligible for recanalization therapies, and received
standard antiplatelet treatment and supportive care.
Results: Median initial NIHSS score was 8.1. Thresholds for relative
values of perfusion parameters indicating tissue survival (i.e., no
infarction on final CT scan) were 5.06 for rCBF, 1.13 for rCBV, and
0.41 for rMTT. Despite no difference was found between areas under
ROC curves (p N 0.05), AUROC value was numerically higher for rCBV
(0.84 vs 0.80 vs 0.59 compared with values for rCBF and rMTT,
respectively). The rCBV threshold had sensitivity of 88.9% and
specificity of 75.0%.
Conclusion: In patients with acute stroke who did not receive
thrombolysis the viability of tissue can be best predicted with the
change of CBV parameter relative to intact tissue on initial perfusion
CT, with decrease of CBV N 13% indicating worse tissue outcome.

doi:10.1016/j.jns.2013.07.848
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Specification of amino acid neurotransmitters in the cerebrospinal
fluid in intracerebral hemorrhage

Y. Musaevaa, F. Saidvalievb, S. Kuranbaevab. aTashkent Medical
Academy, Tashkent, Uzbekistan; bNeurology, Tashkent Medical Academy,
Tashkent, Uzbekistan

Introduction: Current knowledge of the mechanisms of neuronal death
in stroke shows that the damaged nerve cells play an important role in
imbalanced neurotransmitter amino acids, set in motion a cascade of
calcium glutamate.

The purpose of the study is to evaluate the content of excitatory
(glutamate and aspartate) and inhibitory (GABA, glycine) neuro-
transmitter amino acids (NTA) in the cerebrospinal fluid (CSF) of
patients with intracerebral hemorrhage (ICH), and give a compara-
tive description with ischemic hemispheric stroke (IHS).
Materials and methods: The study included 75 patients: 40 with
ICH, 20 with IHS and 15 dyscirculatory encephalopathy (DE) under
sub-compensation (control group).
All patients with ischemic acute stroke had severe disease severity
(according to clinical scales). Determining the level of excitatory and
inhibitory NTA in the CSF was performed by liquid chromatography
(Cohen's method).
Results: These studies have shown that in patients with ICH, the
average content of glutamate was 402.0 ± 11.60 nmol/ml, aspartate —

345.0 ± 13.83 nmol/ml, glycine — 316.5 ± 10.4 nmol/ml and GABA —

100.3 ± 4.8 nmol/ml. In the early days of ICH, average content of
excitatory amino acids increased dramatically, significantly surpassing
both the control group (4.14 times), and patients with IHS (2.65 times).
Conclusions: Thus, the ICH and IHS accompanied by significant
changes in the content of both excitatory and inhibitory amino acids
in the acute phase of the disease.

doi:10.1016/j.jns.2013.07.849
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The role of hemodynamic disturbance on extracranial carotid
artery on the occurrence of brain aneurysm

M. Vukicevic, T. Jaramaz Ducic, S. Djokovic, A. Bezmarevic,
S. Trajkovic Bezmarevic, N. Basurovic, B. Georgievski Brkic. Special
Hospital for Cerebrovascular Diseases 'Sveti Sava', Belgrade, Serbia

Introduction and purpose: An aneurysm occurs as a result of
weakening of the wall. They may be congenital or acquired. The most
common causes are atherosclerosis, hemodynamically induced damage
of the vessel wall and vasculopathy.
The purpose of this study was to find a relationship between
hemodynamic disturbance on extracranial carotid artery and occur-
rence of intracranial aneurysm in our patients.
Material and methods: We tested 52 patients with the diagnosis —

Aneurysm cerebri non ruptum (confirmed by CTA, MRA or DSA), 44
(84.6%)womenand8 (15.4%)men, age 24–78 years (average 58.2 years).
We used findings of Doppler sonography to evaluate blood flow in
the cervical carotid arteries and compare with the presence of an
aneurysm at the side with hemodynamic disturbance (HD) with high
flow velocity. For statistical analysis we used Chi-square test.
Results: We have found HD in 28 (53.8%) ICA right, and 25 (48.1%) ICA
left; significant arterial stenosis on carotid bulb was observed only in
three patients.
There was statistical significant difference between the hemody-
namic disturbance in the left cervical ICA as a consequence of
presence of Kinking and the occurrence of intracranial aneurysms in
carotid branch (p b 0.02).
We observed the following co-morbidities in our patients: 43
patients (82.7%) had arterial hypertension, 8 (15.4%) had diabetes,
9 (17.3%) had hypercholesterolemia, 22 (42.3%) had smoking and 6
(11.5%) had aneurysm in family.
Conclusion: Hemodynamic disturbance due to kinking may play
a role in the development of an aneurysm in the smoker's brain
vessel.

doi:10.1016/j.jns.2013.07.850
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A pooled analysis identifies the potential and limitations to
improve upon intravenous rt-PA

T.A. Kent, P. Mandava. Neurology, Baylor College of Medicine, Houston,
TX, USA; Stroke Program, Michael E. DeBakey VAMedical Center, Houston,
TX, USA

Background: Intravenous thrombolysis (IVT) remains themost effective
therapy for ischemic stroke. While non-randomized series suggested
better outcomes for add-on and other approaches, larger randomized
clinical trials (RCTs) were mostly negative. Because imbalances in
important baseline factors between treatment and control arms affect
all but the largest trials and may have produced misleading results, we
developed techniques to identify potentially efficacious therapies by
providing a pooled comparison sample to test against.
Objective: To accommodate imbalances by testing outcomes of trials
intended to improve upon IVT against pooled models at each trial's
own baseline NIH Stroke Scale and age.
Patients and methods: We generated outcome models (modified
Rankin Scale 0–1 & 0–2) with the novel feature of multi-dimensional
statistical intervals pooled from the thrombolytic arms of all published
IVT RCTs. A function was fitted and individual trial results were tested
against thismodel to determinewhether outcomes surpassed the p b .05
surface.We analyzed IVT add-on and endovascular/thrombectomy trials.
Results: Functions derived from 14 IVT RCT thrombolytic arms
representing 1785 subjects were generated (r2 ≥ .67). Nineteen trials
were analyzed representing 1748 subjects. Only TUCSON (3 hour IVT/
ultrasound with microspheres), CLOTBUST (3 hour IVT/ultrasound),
and SYNTHESIS (3 hour IA rt-PA) achieved significant improvement,
but notably SYNTHESIS-EXPANSION (4.5 hour IA rt-PA) did not. No
extended window endovascular/thrombectomy trial showed benefit.
Conclusion: Three hour treatment with adjunctive ultrasound or IA
rt-PA appears to be the most promising approach, indicating that
there remains little evidence that the therapeutic window can be
extended other than by IV rt-PA.

doi:10.1016/j.jns.2013.07.852
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The importance of ultrasound in the early diagnosis of vertebral
artery dissection

T.S. Jaramaz Ducic, M. Vukicevic, N. Basurovic, S. Djokovic,
S. Trajkovic Bezmarevic, B. Georgievski Brkic. Hospital Sent Sava,
Belgrade, Serbia

Introduction: Arterial dissection occurs as a result of penetration of the
blood vessel wall, which leads to the separation of the layers of the wall
and formation of intramural hematoma, or dissection aneurysm.
Objective: To determine the correlation of ultrasound findings withMR
angiographic diagnosis of unilateral vertebral artery (VA) dissection.
Materials and methods: We retrospectively examined 12 patients, 4
men and 7 women aged 33 to 60 years (mean age 48 years) with
unilateral vertebral artery dissection who were hospitalized at our
institution during the period from 2010 to 2012. All patients had
undergone echosonographic examination of neck blood vessels,
followed by MRI with MR angiography of the head and neck.
Result: Echosonography of neck blood vessels showed a significant
asymmetrywith reduced flow in 9 patients, 4 ofwhomhad stenosis of a
longer segment of VA1, VA2 and/or VA3 segment. In two patients
occlusion of VA1 segment was registered. In one patient normal
findings were registered. MR angiography of blood vessels of the head
and neck showed dissection of the extracranial segment in 8 patients,
craniocervical transition in two patients and VA4 segments of three
patients. Ten patients had stenosis of blood vessels (50–90%) in the field
of dissection and occlusion in two patients.
Conclusion: Ultrasonography is also highly sensitive to the distur-
bance of hemodynamic flow characteristics in the vertebral arteries,
which further indicates the MR angiographic diagnosis.

doi:10.1016/j.jns.2013.07.853
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Intracranial carotid artery dissection in puerperium

M. Vukicevic, S. Trajkovic Bezmarevic, T. Jaramaz Ducic,
B. Georgievski Brkic, S. Djokovic, N. Basurovic, P. Nikic. Special
Hospital for Cerebrovascular Diseases ‘Sveti Sava’, Belgrade, Serbia

Introduction: Intracranial artery dissection is an important cause of
stroke in young adults, but it has rarely been reported as a cause of
stroke in puerperium.
Case report: We report a case of a 27-year-old female with a past
history of migraine, who presented with unilateral left headache and
transient episode of dysphasio and right hemiparesis, 30 days after
vaginal delivery. The first symptom started six days after the
uncomplicated childbirth.
She was admitted to our department, with strong headache, confusion,
and right hemiparesis. CT and laboratory tests were all unremarkable.
Cervical ultrasonography revealed a different flow in the distal part
of the internal carotid artery, with low flow velocity in the left ICA.
MRI revealed some high signal abnormalities, with one predominant
lesion in the left parahippocampal region suggestive of ischemia,
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MRA with 3D TOF confirmed supraclinoid carotid artery subocclusion
and suggested intracranial carotid artery dissection.
After 5 days she was impaired and we did DSA that showed a left
intracranial ICA occlusion.
The patient was placed under oral anticoagulation and one month
after she was discharged, control ultrasonography showed good flow
in the left internal carotid artery that suggests recanalization.
Conclusion: The pathophysiology of intracranial artery dissection
appears multifactorial, with evidence suggesting traumatic and genetic
contributions. Vessel wall injury related to the Valsalva maneuver
during labor, with pressure vessel wall on skull bones as well as
hemodynamic and hormonal changes related to pregnancy may be the
cause of peripartum spontaneous intracranial artery dissection.

doi:10.1016/j.jns.2013.07.854
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The importance of localization of dissection of the internal
carotid artery on clinical outcome

T. Jaramaz Ducica, M. Vukicevica, N. Basurovica, S. Djokovica,
S. Trajkovic Bezmarevica, B. Georgievski Brkica, S. Ducicb.
aHospital Sent Sava, Belgrade, Serbia; bUniversity Children's Hospital,
Belgrade, Serbia

Introduction: Carotid artery dissection occurs as a result of the split
of the vessel wall with the formation of intramural hematoma that
leads to narrowing of the lumen and is usually localized in the
extracranial internal carotid artery (ICA).
Objective: To determine the importance of localization of the
internal carotid artery dissection on clinical outcomes.
Materials and methods: We retrospectively studied 30 patients, 20
men and 10 women aged 27–66 years (mean age 48.8 years)
hospitalized in our institution in the period of 2009–2012. A total
of 29 patients had unilateral and 1 patient had bilateral dissection of
ICA. Before the hospital discharge all patients had undergone
assessment through the National Institute of Health Stroke Scale
(NIHHS) and magnetic resonance imaging (MRI) with MR angiogra-
phy of the head and neck.
Results: MR angiography in 23/30 patients showed dissection of the
extracranial segment of 11 (48%) with occlusion of a blood vessel,
and 12 (52%) in the long segment stenosis. 7/30 patients had
dissection of the intracranial segment of the ICA, of which 6 (86%) had
occlusion, and 1 (15%) had stenosis of the vessel. The average NIHHS at
discharge was 8 in patients with extracranial ICA dissection, and 4 in
patients with intracranial dissection.
Conclusion:Dissection of the intracranial segment of the ICA often goes
with occlusion of a blood vessel, but with better clinical recovery
compared to dissection of the extracranial segment of the ICA.

doi:10.1016/j.jns.2013.07.855
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Rheumatic stroke

S. Aslanovaa, F. Yunusovb. aNeurology, Tashkent, Uzbekistan;
bTashkent Medical Academy, Tashkent, Uzbekistan

Introduction: Cerebrovascular pathology in rheumatic fever has a
variety of clinical manifestations. Stroke can be caused by rheuma-
toid vasculitis of cerebral vessels.

Purpose: To study the clinical, immunological, and neurophysiological
changes in the diagnosis of stroke in rheumatic fever.
Materials and methods: Rheumatic probes, ECG, echo-cardiography,
immunological methods.
The study included 44 patients with stroke in rheumatic fever. The age
of patients range from 20 to 68 years (mean age 46.6 ± 1.3 years), 9 of
them (20.5%) men and 35 (79.5%) women.
Results: Stroke was more frequent between the ages of 30 and 60–
37 (84%).
All cases revealed marked changes in the heart rate by type of atrial
fibrillation, arrhythmia.
Stroke more often (91%) occurred on the background of an existing
visceral rheumatic fever. The following forms of rheumatic stroke
were observed: transient ischemic (5 patients), ischemic (37) and
hemorrhagic (2) strokes.
The majority of patients had changes in the peripheral blood and
immunobiochemical indicators: increasing titer of Asl-O, positive
C-reactive protein, and increased haptoglobin.
The study of the immune status in patients with RI showed a significant
deficit of T-lymphocytes in the 1.6 and 1.9-fold (relative and absolute
content, respectively), T-suppressor cells in 1.9 and 1.8 times the level
of B-cells — 1.2 and 1.3 times compared with the control.
Conclusions: Thus, acute rheumatic stroke tends to occur in young and
middle-aged individuals, 3.9 times more often in women, against
rheumatic fever activity and gross lesions of cardiac rhythmdisturbances,
with immunodeficiency. These methods have diagnostic and prognostic
values.

doi:10.1016/j.jns.2013.07.856
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Public awareness of the main risk factors of stroke and its
primary prevention

D. Farmonova, G. Rakhimbaeva, Y. Musaeva. Neurology,
Tashkent Medical Academy, Tashkent, Uzbekistan

Background: In the effectiveness of prevention of stroke the primary
role played by the awareness of the population about the problem
and ways to prevent it.
Objective: To study the state of public awareness of risk factors of a
stroke and measures for its primary prevention.
Methods of research: This continuous study interviewed the
population of Toy-tepa town using a questionnaire whose question
list is specially formulated by us, consisting of 28 questions, covering
main risk factors of stroke.
Results and discussion: 1346 people were interviewed, the average
agewas 42 ± 3.2 years.Women comprised 67.6%, whilemen comprised
32.4% of the respondents. 49.71% of the respondents didn't know the
level of their blood pressure. 87 people were suffering from arterial
hypertension. 20.68% of them regularly take hypotensive drugs, 22.98%
take only at an increased level of blood pressure, and 56.32% didn't take
antihypertensive drugs. The most common group of hypotensive drugs
taken by the population were ACE inhibitors, raunatinum, and
dibasolum. 2% of respondents know their level of cholesterol in the
blood. 17.16% of the patients knew their blood glucose level, with
increased levels in 7.2% of them. 17.75% of respondents smoke, with
smokers accounting for 48.5% of all men, and 3.07% of all women. 29.92%
of patients responded that they suffer from being overweight.
Conclusions:

1) Analysis points to the lack of knowledge of the population about
risk factors of stroke, such as arterial hypertension, cerebral
atherosclerosis, and diabetes mellitus.
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2) The population is not sufficiently actively engaged in non-drug
prevention of the diseases, which consists of smoking refusal, the
struggle with physical inactivity, and overweight.

doi:10.1016/j.jns.2013.07.857
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Peculiarities of the etiology of ischemic stroke (IS) in
young patients

D. Farmonova. Neurology, Tashkent Medical Academy, Tashkent,
Uzbekistan

Background: Stroke is becoming increasingly medico-socially and
economically significant. Stroke in young patients is becoming an
everyday reality.
Objective: Explore and compare the etiology of ischemic stroke in
young people and the elderly.
Materials and methods: The study included 40 patients (20 young
people; 20 elderly) with IS. We used the descriptive method and
entered data on a special form.
Results: All patients were divided into two groups: the main group
of young patients (50% men and 50% women) with ages ranging
from 23 to 44 years, the average age was 40.5 years; and the control
group of elderly patients (70% men, 30% women) with ages ranging
from 61 to 78 years, the average age was 67.35 years.
Etiological factors of IS in young patients were: essential arterial
hypertension (AH) — 65%; atrial fibrillation — 15%; cerebral
atherosclerosis + AH — 10%; symptomatic AH — 5%; neuro-
rheumatism — 5%; AH+ the use of combined oral contraceptives —

5%; AH+ the use of psychoactive substances — 5%; AH + alcohol
abuse — 5%. Etiological factors of IS in the elderly were: the essential
AH — 55%; cerebral atherosclerosis + AH — 25%; diabetes mellitus
type II + AH — 15%; and atrial fibrillation — 5%.
Conclusions: 1. Young patients met the following causes of IS, which
were not found in elderly patients: neurorheumatism, symptomatic
arterial hypertension, a combination of arterial hypertension with
the use of psychoactive substances, the use of combined oral
contraceptives, and abuse of alcohol.

doi:10.1016/j.jns.2013.07.858
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The effect of opium addiction on carotid intima media thickness

M. Saadatniaa, H. Ebrahimib, M. Tajmirriahia. aIsfahan Neurosciences
Research Center, Isfahan University of Medical Sciences, Iran;
bIslamic Azad University, Najafabad Branch, Isfahan, Iran

Background: The hazardous effects of smoking on the progression of
atherosclerosis have been well studied, but little is known about the
effect of opium addiction on the progression of atherosclerosis.
Methods: A total of 202 subjects who were screened for brain
disease (at annual medical checkups) between April 2010 and March
2012 were studied to clarify the effects of smoking and opium
addiction on maximum carotid intima media thickness (IMT).
Univariate analyses were performed to investigate the relationships
between maximum IMT and independent variables, such as smoking,
opium addiction, age, gender, hypertension, and diabetes.
Results: Although maximum IMT was significantly higher in the opium
addiction group (7.9%) in comparison with the non-addicted group

(p= 0.02), univariate analysis revealed that age (p= 0.000), diabetes
(p= 0.004), hypertension (p= 0.006), and smoking (p= 0.02) had a
significant relationship withmaximum IMT. Opium addiction (p= 0.22)
and sex (p= 0.43) had no significant relationship with maximum IMT.
Conclusions: Opium addiction has no hazardous effects on the
progression of atherosclerosis. Prospective studies with a larger
sample size are needed to confirm this hypothesis.

doi:10.1016/j.jns.2013.07.859

Abstract — WCN 2013
No: 1645
Topic: 3 — Stroke
A reversible cause of bilateral thalamic infarct and
cognitive impairment

Y.S. Ng, J. Downer, P. Keston, C. Derry. Department of Clinical
Neurosciences, Western General Hospital, Edinburgh, UK

Background: Bilateral thalamic infarct is rare and associated with
cognitive impairment, gaze palsy and altered consciousness. We
report a patient who had a reversible cause of bilateral thalamic
infarct and his cognitive function improved significantly following an
intervention.
Result: A 61 year old right handed man presented with one-day
history of acute confusional state to the emergency department. He
then developed intermittent agitation, anterograde amnesia and
increased drowsiness three days after the hospital admission. His
routine blood test, ECG, EEG and CSF study were unremarkable. His
CT head showed bilateral thalamic haemorrhagic infarct. His CT
venogram raised a suspicion of venous hypertension and possible
recannalisation as there was irregularity in the right internal cerebral
vein and hypoplastic straight sinus although no thrombus was seen.
He was given intravenous heparin initially even though CT venogram
was not diagnostic of cerebral venous sinus thrombosis. Subsequent-
ly a digital subtraction angiography was performed which revealed a
vein of Galen dural arteriovenous fistula. It was treated successfully
with embolisation. His consciousness level stabilized and cognitive
function steadily improved. He was discharged home with mild
short-term memory deficit, impaired executive function and visual–
spatial awareness two months later.
Conclusion: Investigating bilateral thalamic infarct requires a careful
workup. When standard imaging is inconclusive, digital subtraction
angiography should be considered as highlighted in this case which
showed that the detection of vein of Galen dural arteriovenous led to
definitive treatment and improvement of the cognitive function.

doi:10.1016/j.jns.2013.07.860
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Poststroke pain: A prospective study of the association
and risk factors in patients presenting with stroke

S. Naija, S. Ben Amor, I. Chatti, Z. Saied, N. Karmeni, M. Ben Hlima.
Sahloul Hospital, Sousse, Tunisia

Introduction: Pain is a significant part of many stroke patients'
experience. Although pain is defined as an individualised experience,
specific types of pain which commonly occur following stroke are
well described.
Aims of this study were: To determine prevalence; intensity and risk
factors of pain after stroke.
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Methods: It is about a prospective study in a Tunisian population
containing 121 patients with stroke who were selected from Sahloul
Hospital in Sousse going from January 2012 till December 2012.
The criteria of inclusion: Diagnosed stroke by the regular doctor.
The criteria of exclusion: Cognitive disorders (confusions), aphasia.
Measuring Instrument: Neuropathic pain was evaluated by DN4. A
score upper or equal to four “4/10” defines a positive test, which
confirms the positive diagnosis of a neuropathic pain.
Worst pain intensity during the previous 48 hwas assessed on a visual
analogue scale (VAS), ranging from 0 to 100: a score of 0 to 30 was
defined as no or mild pain; and 40 to 100 as moderate to severe pain.
Screening for depression was done using HAD-S. SF36 was used to
evaluate life quality.
Results: Moderate to severe pain was reported by 63% of patients
(VAS median = 70).The DN4 was positive in 52%. Predictors of pain
were younger age, male sex, worse HAD-S score and short disease
duration. Pain impaired quality of life in 2/3 of cases.
Conclusion: Pain following stroke is common and may have a
considerable effect on the everyday life of the patient.

doi:10.1016/j.jns.2013.07.861
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Juvenile stroke as presenting manifestation of essential
thrombocythemia with JAK2V617F mutation

L. Fancellu, P. Canu, P. Doneddu, P. Falchi, G.A. Soro, G. Sechi.
Department of Clinical and Experimental Medicine, University of Sassari,
Sassari, Italy

Thromboses of cerebral veins or arteries may herald a latent/
subclinical essential thrombocythemia (ET), which is a myeloprolif-
erative disorder (MPD) with sustained elevated platelets. Juvenile
stroke as presenting manifestation of ET has rarely been reported.
Case report: A 31 year-old man, without cardiovascular risk factors,
presented with acute onset of gait ataxia and transient mnesic
disturbances. Brain MRI showed multiple acute ischemic lesions in
the cerebellum and in the right occipital lobe.
Blood tests were normal except for an elevated platelet blood count
(600,000/mm3).
The acquired Janus kinase 2 V617F mutation (JAK2V617F) resulted
positive. Bone marrow examination showed clustered hyperlobulated
megakaryocytes. He was diagnosed with ET. The patient had complete
recovery from stroke and underwent therapy with antiplatelet agents
and hydroxyurea.
Discussion: MPD are hematologic malignant conditions that include:
ET, polycythemia vera (PV), primary myelofibrosis (PMF) and
chronic myeloid leukemia.
Detection of the JAK2V617F mutation is a useful tool for early MPD
diagnosis: it is present in over 90% of patients with PV, 50–70% with
ET and 30–58% with PMF, while it is absent in healthy subjects.
An early diagnosis of MPD, especially in patients with thrombotic
events in the latent MPD phase, would be beneficial for preventing
further morbidity.
Special attention must be given to patients with acute stroke at
juvenile onset, especially in the absence of cardiovascular risk
factors. Therapeutic decision can be based on recent literature data
where administration of antiplatelet agents, in combination of
hydroxyurea, has been shown to be beneficial for MPD patients with
thrombotic events carrying the JAK2V617F mutation.

doi:10.1016/j.jns.2013.07.862

Abstract — WCN 2013
No: 1836
Topic: 3 — Stroke
Aspergillus fumigatus ethmoidal sinusitis invading cavernous
sinus responsible for cerebral infarction: A case report

G.C. Garciaa, V. Sudacevschia, F. Bruneelb, M.-L. Chadenata,
M. de Malherbec, S. Gentya, F. Picoa. aDepartment of Neurology and
Stroke Center, Versailles Saint Quentin en Yvelines University,
Versailles Hospital, France; bIntensive Care Unit, Versailles Hospital,
Le Chesnay, France; cDepartment of Radiology, Versailles Hospital,
Le Chesnay, France

A 56-year-old immunocompetent man presented to the emergency
department with a right hemiplegia of sudden onset. He reported a
history of recent protracted fever after a surgery for ethmoidal chronic
sinusitis. MRI showed an ischemia of the left lenticular-caudate nucleus
and a tight stenosis affecting the supracavernous segment of the left
internal carotid artery and the first segment of the left middle cerebral
artery. Stenosis was due to a surrounding T2-hypersignal structure,
enhanced by gadolinium injection, wrapping and compressing both
arteries and infiltrating the left cavernous sinus. Blood cultures,
transesophageal echocardiogram and PET scanwere normal. Aspergillus
antibodies were positive with high titer. CSF analysis revealed lympho-
cytic meningitis with elevated eosinophils. Beta-d-glucans were positive
in CSF and negative in serum consistent with a fungal infection limited
to CNS. Aspergillus fumigatus was identified after cultures on surgical
ethmoidectomy samples.
The diagnosis is an external compression of the left internal carotid
secondary to an aspergilloma coming from a remaining post
ethmoidectomy skull-base breach leading to cerebral infarction. An
antifungal treatment by 800 mg per day of oral voriconazole has
been started for 6 months. A slight lesion regression was noted after
2 months of treatment with stable blood flow in the carotid and
serum anti-aspergillus IgG drop. CSF analysis improved with a
decrease in beta-d-glucans level and white cell count.
This case emphasizes the possibility of a local arterial damage, in an
immunocompetent patient, due to A. fumigatus without systemic
infection or cerebral vasculitis commonly described.

doi:10.1016/j.jns.2013.07.863

Abstract — WCN 2013
No: 1891
Topic: 3 — Stroke
Number of patients and current use of antithrombotic agents
before the onset of intracerebral hemorrhage

T. Watari, T. Mori, K. Nakazaki, Y. Miyazaki, T. Iwata.
Department of Stroke Treatment, Shonan Kamakura General Hospital
Stroke Center, Kamakura, Japan

Background: Antithrombotics are widely used to treat some vascular
diseases. Intracerebral hemorrhage is the major risk associated with
antithrombotics.
Objective: To assess how many patients had taken antithrombotic
agents and the type of agent used before onset of hemorrhagic stroke
transferred to a suburban emergency hospital in Japan. The antithrom-
botic agent most used annually was also assessed.
Patients and methods: This retrospective analysis focused on patients
who were transferred to our institution due to intracerebral hemor-
rhage (ICH) from January 2009 through December 2012, inclusive.
Antithrombotic agents were classified into three groups: antiplatelets
(P), anticoagulants (C) and both agents (PC).
Results: There were 492 consecutive patients with ICH. Mean age was
74± 12.67 years (males 270, female 220), including 128 (26.02%)

Abstracts / Journal of the Neurological Sciences 333 (2013) e215–e278e218



patients previously treated with antithrombotic agents. Groups con-
sisted of the following: P (69.5%; 89/128), C (20.3%; 26/128) and PC
(10.16%; 13/128). In group P, aspirin was used in 64 of 128 patients
(50%), and thienopyridine agents in 19 patients (14.8%). In group C,
warfarin was only used in 26 patients (20%) and no new oral
anticoagulants. In the PC group, every patient tookwarfarin (13 patients;
10%) and many patients also used aspirin. Aspirin was the most widely
used agent (~60% annually) followed by warfarin (~30% annually).
Conclusion: Over one-quarter of ICH patients had taken anti-
thrombotic agents before hospitalization annually and these agents
included aspirin and/or warfarin. Our results suggest that new
antithrombotics, with fewer bleeding risks, may decrease the
incidence of ICH.

doi:10.1016/j.jns.2013.07.864
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Relationship of brachial-ankle pulse wave velocity and cerebral
microbleeds, lacunar infarcts and white matter lesions
in acute ischemic stroke

B.G. Yoo, M.-K. Kim, J.-H. Lee, J.-Y. Na, S.-Y. Huh.
Kosin University College of Medicine, Busan, Republic of Korea

Background: Brachial-ankle pulse wave velocity (BaPWV) is a
representative and simple method for evaluating arterial stiffness.
Increased arterial stiffness may lead to vessel damage and athero-
sclerosis. Vessel wall damage in relation to arterial stiffness develops
more frequently in the microvessels of end organs.
Objective: We investigated the relationship between arterial stiff-
ness, as measured by BaPWV and cerebral small vessel disease,
visualized on MRI as white matter lesions (WMLs), lacunar infarcts
(LIs), and cerebral microbleeds (CMBs).
Patients and methods: A total of 88 patients with acute ischemic
stroke who had undergone BaPWV measurement and brain MRI
were enrolled. The number of CMBs and LIs were rated. The locations
of CMBs and LIs were divided into infratentorial, lobar and deep
regions including the basal ganglia, thalamus and internal capsule.
The WMLs were separated into deep and periventricular regions and
the severity of WMLs was assessed.
Results: Patientswith higher BaPWV tended to havemore LIs andmore
severe WML in both deep and periventricular regions (p b 0.05).
There was no significant association between the number of CMBs
and BaPWV. Patients with higher BaPWV had more number of CMBs
and LIs in the deep regions than in the lobar or infratentorial regions
(p b 0.05).
Conclusion: These findings suggest that increased BaPWV is
associated with the severity of cerebral small vessel diseases.
Moreover, deep regions, such as the basal ganglia and thalamus,
are more related with systemic arterial stiffness.

doi:10.1016/j.jns.2013.07.865
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Comparison between multiphasic perfusion CT guided selection
and perfusion MRI selection of patients with acute ischemic
stroke for endovascular treatments

H.-S. Yeoma,b, N.-C. Choia, S.-K. Kima. aGyeongsang National
University Hospital, Jinju, Republic of Korea; bGyeongsang National
University School of Medicine, Jinju, Republic of Korea

Background: The objective of this study was to compare between
multiphasic perfusion computed tomography (CTP) selection and
perfusion MRI (MRP) selection of patients with acute ischemic stroke
to identify those patients who stand to benefit most from endovascular
recanalization.
Methods: We reviewed acute stroke patients who received intra-
arterial thrombolysis initiated within 6 h of stroke between October
2009 and August 2011. In acute ischemic stroke patients within 4.5 h
from symptom onset, tPA of 0.45 mg/kg was infused intravenously
after exclusion of hemorrhage by CT screening, and subsequently a
further decision on intra-arterial recanalization was made after CTP
or MRP screening.
Results: A total of 98 patients received intra-arterial thrombolytic
therapy within 6 h of stroke onset during the study period, 54
patients with the CTP guided group and 44 patients with the MRP
guided group. The CTP guided group had a shorter door-to-imaging
time (P= 0.07) and door-to-procedure time (P = 0.05), compared
with the MRP guided treatment group. The post thrombolysis
outcome of the CTP guided group (difference of NIHSS from initial
to post thrombolysis; CTP guided −2.59, MRP guided −2.39) is
better than that of the MRP guided patients (P = 0.03) but favorable
outcome at 7 days after onset was similar in 47 (79.7%) of the CTP
guided versus 45 (70.3%) of the MRP guided patients (P = 0.737).
Conclusion: These results suggest that CTP guided endovascular
treatment could provide useful information when deciding upon
intervention in hyper-acute ischemic stroke patients. If MRI equip-
ment is not available or patients are contraindicated for MRI, the
perfusion CT can be used as an alternative tool.

doi:10.1016/j.jns.2013.07.866
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CYP2C19 genotype and risk of in-stent restenosis among
vertebral artery stent patients treated with clopidogrel:
A retrospective study

Y. Xu. Affiliated Drum Tower Hospital of Nanjing University Medical
School, Nanjing City, China

Preventing stroke through endovascular treatment with vertebral
artery stenting (VAS) remains a great challenge due to the
occurrence of an in-stent restenosis (ISR) and a lack of randomized
controlled trials. In this study, a retrospective analysis was conducted
involving 163 patients who had been treated with VAS between
January 2004 and December 2011 in the Drum Tower Hospital of
Nanjing University Medical School. Patients were followed-up at 3, 6,
and 12 months after treatment and annually thereafter. The cumu-
lative long-term incidence of ISR was evaluated and risk factors for
ISR were identified. DNA was extracted from blood for genotyping
CYP2C19 (636GNA, 681GNA), CYP3A4 (894CNT), and P2Y12 (34CNT,
52GNT). The results demonstrated that in-stent restenosis occurred
at a higher rate, mainly within the first year after VAS treatment
(4.05%) during long-term follow-up. A multiple binominal regression
analysis showed that patients with smoked, or hypertension or
hyperlipidemia or CYP2C19 (*2 or *3), were more likely to develop
ISR. The strongest statistically significant predictors of subsequent
ISR was hyperlipidemia (OR 4.305, 95% CI 2.988–18.761, p = 0.042),
and CYP2C19 (OR 0.521, 95% CI 0.17–0.699, p = 0.035) by multivar-
iate logic regression analysis. 21.4% patients had stroke with an ISR,
8.3% patients had stroke without ISR during a median of 54 months
follow-up time (OR: 0.331, 95% CI: 0.112–0.973). CYP2C19 with *2 or
*3 alleles had a higher incidence of restenosis (P = 0.004) and stroke
(Kaplan–Meier analysis) than that with *1 allele.
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Conclusion: Hyperlipidemia and CYP2C19 impotency are risk factors
for the development of ISR in VAS treated ischemic patients.

doi:10.1016/j.jns.2013.07.867
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Isolated infarction of medullary pyramid: Its clinical features
and pathology

S. Kajia, H. Katadaa, S. Satoa, H. Shibayamaa, T. Fukutakea,
Y. Kikuchib, S. Murayamac. aNeurology, Kameda Medical Center,
Kamogawa, Japan; bRadiology, Kameda Medical Center, Kamogawa,
Japan; cNeuropathology, Tokyo Metropolitan Institute of Gerontology,
Itabashi, Japan

Background: Medial medullary infarction (MMI) is caused by
hypoperfusion of the anteromedial territory in which blood flow is
supplied by bilateral vertebral arteries and the anterior spinal artery.
MMI usually causes hemiparesis, deep sensation disturbance, and
hypoglossal nerve palsy. Isolated infarction of medullary pyramid
(IIMP) is considered an incomplete form of MMI. Its semiology and
etiology are unknown due to its rarity. We report the clinical
characteristics, prognosis, and one autopsy finding of IIMP.
Patients andmethods:We checkedMRI reports of all the patients with
ischemic stroke (n= 3185) hospitalized between January 2005 and
October 2012. We reviewed the medical records of patients diagnosed
with IIMP by brain MRI-DWI taken 48 h after onset to obtain
information about the distribution of muscle weakness, concomitant
symptoms, TOAST classification, and 3-month prognosis.
Results: Seventeen (14males/3 females) patients (0.53%) had IIMP, and
all presented with contralateral hemiparesis with the weakness more
prominent in the lower extremities (n = 15). Six patients (35%) had
ipsilateral hypoglossal palsy. When applying TOAST classification,
twelve cases (71%) were confirmed as large-artery atherosclerosis and
four (24%) as small-artery occlusion. Thirteen patients (76%) have
become independent with stable walking and had a modified Rankin
Scale score of 2.3 ± 1.4 three months after stroke onset. An autopsy
case of a 77-year-old man exhibited necrotic cells restricted to the left
medullary pyramid and severe arteriosclerosis of vertebral arteries.
Conclusion: IIMP more often causes leg dominant hemiparesis and
generally has a good 3-month prognosis. Its etiology closely associates
with atherosclerosis of the vertebral arteries.

doi:10.1016/j.jns.2013.07.868
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The predisposing factors to hematoma enlargement in
spontaneous intracerebral hemorrhage

H. Zhanga, J. Fenga, D. Hana, L. Cuia, R. Wanga, P. Hea, Y. Luob.
aDepartment of Neurology, Affiliated Shengjing Hospital,
China Medical University, China; bCerebrovascular Diseases Research
Lab, Xuanwu Hospital, Capital Medical University, Beijing, China

Hematoma enlargement occurs commonly in patients with spontaneous
intracerebral hemorrhage andworsens their clinical outcome. This study
analyzed the main predisposing factors of hematoma enlargement in
spontaneous intracerebral hemorrhage through a retrospective study
data of 268 patients. All patients underwent their first CT scan within
24 h of arrival and a second CT scan within 72 h of admission. These
factors that were assumed to affect the growth of hematoma, such as
consciousness level, blood pressure, clinical outcome, hematological

parameters, and CT findings (hematoma shape, location, midline shift
and broken into the ventricles), were analyzed by means of univariate
and multivariate logistic regression analyses. Univariate analyses
indicated that Glasgow coma scale (GCS), hematoma shape, midline
shift, breaking into the ventricle, thrombin clotting time (TT), white
blood cells, neutrophil percentage, serum creatinine, and fasting plasma
glucose (FPG) were significantly different between the patients with or
without hematoma enlargement (P b 0.05). Multivariate analyses
revealed that the following four factors were independently associated
with hematoma enlargement: the midline shift, the GCS score, the FPG,
and the breaking into the ventricles. Therefore, timely review of CT
findings and dynamic monitoring of peripheral blood biochemical
indicators should be taken in patients who have a risk of developing
hematoma enlargement, which is very important for further therapy.

doi:10.1016/j.jns.2013.07.869
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Ambient air pollution and emergency department
visits for stroke

J. Sohna, J. Choa, S.-K. Choa, H. Kima, C. Kima, D.-C. Shina, S. Seob.
aDepartment of Preventive Medicine, Yonsei University College of
Medicine, Republic of Korea; bDepartment of Neurology,
Samsung Medical Center, Sungkyunkwan University School of Medicine,
Seoul, Republic of Korea

Background: Many epidemiological studies have shown the short-
term effects of air pollution on cardiovascular diseases. Several
studies have investigated the relationship between air pollutant
exposure and stroke but the findings have been inconsistent.
Objective: We conducted a time-series study to assess the associa-
tion between ambient air pollution and emergency department (ED)
visits for stroke in Seoul, Republic of Korea.
Materials andmethods: The ED data from 2005 to 2009were obtained
from the Health Insurance Review and Assessment Service, and the
number of ED visits for stroke was 118,171. We used a generalized
additive model with Poisson distribution, adjusting for temperature
(cubic spline, df = 6), relative humidity (cubic spline, df = 3), day of
the week, and national holidays. The risk was expressed as a RR with
one standard deviation increase and its 95% CI. We explored the lag
effects with cumulative lag models (lag0–1 to lag0–7).
Results: In the same day exposure, the RRs of ED visits for stroke
were 1.016 (95% CI, 1.011–1.023) per 12.04 ppb increment of NO2

and 1.014 (1.007–1.020) per 0.24 ppm increment of CO. In lag0–7,
the RRs for stroke were 1.009 (1.002–1.017) per 2.33 ppb increment
of SO2, 1.009 (1.004–1.015) per 36.70 μg/m3 increment of PM10,
1.018 (1.010–1.026) per 10.04 ppb increment of O3, 1.012 (1.006–
1.018) for NO2, and 1.010 (1.003–1.017) for CO. Positive correlations
were observed in PM10 (p = 0.029) and O3 (p b 0.001) for hemor-
rhagic stroke and all pollutants for ischemic stroke in lag0–7.
Conclusion: Ambient air pollutants are significantly correlated with
ED visits for stroke.

doi:10.1016/j.jns.2013.07.870
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Psychosis after thalamic infarcts: Is it just post-stroke delirium
or does the thalamus have a pivotal role to play?

M. Pipis, B. Dewan, J. Young. Royal Free London NHS Foundation Trust,
London, UK
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Background: As the ‘gatekeeper’ of information and stimuli from the
outside world reaching the brain, the thalamus plays a key role in the
processing and conveyance of this information. The prevalence of
post-stroke psychotic disorders is rare, and apart from an association
with frontoparietal lesions, they have also been described after
infarcts in the thalamus.
Objective: We describe the case of a 51 year-old gentleman who
suffered acute bi-thalamic infarcts. By describing the sequence of events
from presentation to the subsequent development of cognitive
sequelae, as well as the changing nature of his psychotic episodes, we
are able to make a distinction between post-stroke delirium and
psychosis.
Patients and methods: We undertook a retrospective analysis of the
medical notes (including entries from the medical, psychiatric and
therapy teams) and investigations performed in the London Hyper-
Acute and Acute Stroke Units.
Results and conclusion: The patient's post-stroke delirium developed
shortly after the bi-thalamic infarcts, had a strong diurnal component to
it and was also associated with disorientation in time and place,
whereas the psychotic disorder evolved over a period of weeks and
included worsening paranoid ideas and delusions. A possible link
between thalamic dysfunction and psychosis is explored after consid-
ering the neuronal networking of thalamic relays with the reticular
brainstem formation as well as layers 6 and 5 of the cerebral cortices.

doi:10.1016/j.jns.2013.07.871
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Cerebral vasoreactivity with breath holding test in Transcranial
Doppler and functional MRI in patients with carotid stenosis

C.R. Campos-Herreraa, G.C. Beltraminib, W.M. Avelara, L.M. Lia.
aNeurology, Faculty of Medical Sciences, State University of Campinas,
Brazil; b‘Gleb Wataghin’ Physics Institute, State University of Campinas,
Campinas, Brazil

Background: Impaired cerebral vasoreactivity (CVR) on Transcranial
Doppler (TCD) with breath holding test (BHT) is predictive of stroke in
patients with carotid stenosis. Functional MRI (fMRI) through BOLD-
signal change can also evaluate the hemodynamic response, with the
advantage of imaging resolution. Few studies have shown a good
correlation between these methods, but none of them used BHT.
Objective: To apply the BHT on TCD and fMRI for CVR evaluation in
patients with carotid stenosis and controls in order to verify if fMRI
can show any difference on BOLD-signal between these groups and
detect those subjects with impaired CVR on TCD.
Patients and methods: Fifteen patients with carotid stenosis (11 men;
52–90 yo; mean: 67.7 yo) and 7 matched-controls (5 men: 51–85 yo;
mean: 64.6 yo) performed BHT during TCD. (Impaired CVR=mean
percentage increase of MCA velocities≤31% on 3-consecutive intervals
of 30 s of apnea intercalated by 4-minute-intervals of normal
breathing.) During fMRI, BHT was performed through a traffic light-
based code for instruction on when to stop breathing (3-consecutive
intervals of 24 s of apnea intercalated by 4-minute-intervals of normal
breathing). BOLD-signal intensity was measured in the lentiform
nucleus ipsilateral to the carotid stenosis. In controls, the mean signal
intensity of both lentiform nuclei was considered.
Results: Patients and controls showed significantly different BOLD-
signal intensities (p = 0.0053). Based on CVR status by TCD, there
was an agreement between TCD and fMRI of 6/7 (85.7%) in controls,
11/15 (73.3%) in patients, and 17/22 (77.2%) overall.
Conclusion: Through this inexpensive technique for hypercapnia
induction, BHT, fMRI showed different BOLD intensity signals between

patients and controls and, additionally, presented a good correlation
with TCD.

doi:10.1016/j.jns.2013.07.872
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Do cervical spine spondylosis and osteophytes influence
dysphagia in stroke patients? Case–control study

Y.J. Seoa, I. Sunb, G.Y. Parkb, S.Y. Kima. aThe Catholic University
of Korea, Yeouido St. Mary's Hospital, Seoul, Republic of Korea;
bThe Catholic University of Korea, Bucheon St. Mary's Hospital,
Bucheon-si, Republic of Korea

Introduction: Although there are many risk factors that influence
dysphagia outcome, the role of cervical spine abnormalities in stroke
patients has not been reported, yet. This study was carried out to
determine whether the presence of cervical spine abnormalities can
influence the severity and outcome of dysphagia in stroke patients.
Method: We retrospectively reviewed 800 patients' medical records
and video fluoroscopic swallowing study (vfss) reports performed at
our department. We identified 120 stroke patients with severe cervical
spondylosis. Among these, 19 patients were identified who had single
brain lesion. We case matched these 19 patients according to their
lesion site, gender and age, to a control stroke group with dysphagia,
with normal cervical spine findings (total n = 38, mean age= 71.6 ±
10.9). We compared the two groups' dysphagia severity scale scores,
the parameters recorded at their initial vfss and swallowing outcomes
at follow-up.
Result: Compared to controls, the case group showed a more severe
degree of dysphagia (P b 0.005) than the control group from their
dysphagia severity scale. The case group also had more cases who
showed residues at the vallecular (68%, P b 0.008) and pyriformis
sinuses (100%, P b 0.000) and were more likely to have poorer
dysphagia outcome (P = 0.004) at follow-up than the control group.
Conclusion: Cervical spine abnormalities can influence the initial
severity and outcome of dysphagia in stroke patients. Although
cervical spine abnormalities do not cause more severe aspiration, it
seems to have an adverse effect on swallowing, by causing greater
amounts of residues with reduced clearance of bolus.

doi:10.1016/j.jns.2013.07.873

Abstract — WCN 2013
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Topic: 3 — Stroke
Comparative study of combination therapy of Korean–Western
medical treatment versus Western medical treatment only
in acute ischemic stroke patients

J.E. Lee, E.C. Lee, S.K. Woo, K.H. Cho. Kyung-Hee University Korean
Medical Center, Seoul, Republic of Korea

Background: Stroke is one of the 3 major causes of death worldwide
and can leave irreversible neurological deficits, which is why
appropriate treatment is important.
Objective: The objective of this study is to report the effectiveness of
Korean and Western medicine combination therapy on cerebral
infarction.
Patients and methods: Subjects were patients diagnosed with acute
cerebral infarction within 10 days of onset, admitted to Kyung-Hee
University Medical Center (KMC) and Kyung-Hee University Korean
Medical Center (KKMC) from 2010.3 to 2011.10. Patients admitted to
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KMC were set as the Western Medical Treatment Only (W-Tx) group.
Patients admitted to KKMC were set as the Combination Treatment
(C-Tx) group. Motricity Index (MI) score and Scandinavian Stroke
Scale (SSS) were checked at the start of treatment, and 3 weeks after.
Results: 15 patients were included in the W-Tx group, and 30
patients were included in the C-Tx group. After 3 weeks, the MI arm
score of the W-Tx group increased from 87.0 ± 21.2 to 88.3 ± 20.9
(p = 0.480), and the leg score increased from 86.8 ± 23.1 to 89.5 ±
20.5 (p = 0.210). The MI arm score of the C-Tx group increased from
81.4 ± 12.6 to 85.9 ± 12.1 (p b 0.001), and the leg score increased
from 78.2 ± 18.6 to 86.7 ± 17.7 (p b 0.001). Only the C-Tx group
showed significant MI score increase. The SSS of the W-Tx group
increased from 51.6 ± 9.1 to 53.1 ± 7.9 (p = 0.034), and the SSS of
the C-Tx group increased from 44.8 ± 8.9 to 50.0 ± 5.8 (p b 0.001).
Both groups showed significant SSS improvement.
Conclusion: This study implies that receiving Korean medical
treatment with Western medical treatment may have a positive
effect on improving the motor function of stroke patients.

doi:10.1016/j.jns.2013.07.874
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Abdominal obesity and body mass index as a risk factor for stroke
in transient ischemic attacks

G. Izyumovaa, D. Izyumovb, E. Izyumovaa. aRepublican Scientific
Centre of Emergency Medical Aid, Khorezm Branch, Uzbekistan;
bNeurology, Khorezm Regional Multifield Medical Centre, Urgench,
Uzbekistan

Background: Transient ischemic attack (TIA) is a proven risk factor for
stroke, but on the liaison with a body mass index (BMI) is little known.
Aim: To study abdominal obesity and BMI as risk factor for stroke in TIA.
Methods: The study conducted on a “case–control”. Individuals with
diagnosis of TIA (study group–“cases”) were compared with patients
with arterial hypertension (AH) and control group.
Results: In total, 87 patients of themain groupwere examined, 84with
arterial hypertension (AH), and 94 individuals from the control group.
There was a general relationship between TIA and large waist circum-
ference (independent of BMI) compared with controls (OR = 2.23, 94%
CI: 1.18–3.98, waist circumference N80 cmvs b80 cm). There could be a
“plateau of risk”with an increased risk for circumference N80 cm, but in
the absence of a reliable trend tended to regard as compared to patients
with hypertension (p value for trend = 0.03). There was no connection
between TIA and BMI. Waist circumference was associated with the
hypertension severity of symptoms (OR= 1.78, 94% CI: 1.04–3.37, the
risk of heavy weekly high blood pressure — 10 cm circumference)
correction by AH partially reduced the liaison between TIA and circle
waist.
Conclusions: Waist circumference, not BMI, has moderate indepen-
dent association with the risk of TIA. These data partially favor the
hypothesis that abdominal obesity promotes hypertension, which in
turn may increase the risk of TIA.

doi:10.1016/j.jns.2013.07.875
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Endovascular treatment for acute ischemic stroke: Is immediate
post-procedural extubation a new prognostic factor?

M. Chiaa, J.J. Seeb, K.E. Leec. aYong Loo Lin School of Medicine, National
University of Singapore, Singapore; bDepartment of Anaesthesiology,

Intensive Care and Pain Medicine, Tan Tock Seng Hospital, Singapore;
cDepartment of Neurology, National Neuroscience Institute (Tan Tock
Seng Hospital), Singapore, Singapore

Background: Endovascular therapy may benefit selected patients
with acute ischemic stroke. Yet, it remains uncertain which factors
directly influence functional outcome. Following general anaesthesia
(GA), stable patients are extubated before transfer to Neurointensive
Care Unit.
Objective: We aim to study if immediate post-procedural extubation
correlate with functional outcome at 3 months after stroke.
Material and methods: We retrospectively reviewed and analyzed
the medical records of 38 consecutive patients treated between
December 2006 and June 2011 in our institution, including their GA
records.
Results: 22 and 16 patients suffered acute ischemic stroke in the
anterior and posterior circulations respectively. Atrial fibrillation was
present in 36.8%. Mean time from symptom onset to therapy was
370 min. 7 patients were not successfully recanalized due to
unfavourable anatomy. 16 patients were extubated immediately after
endovascular procedure, 9 of whom enjoyed favourable functional
outcome (mRS ≤ 2) at 3 months, compared to 3 of 22 who had
remained intubated (p= 0.0116). Time to therapy, location of stroke
and presence of AF were not significantly correlated with favourable
functional outcome at 3 months poststroke. Mortality was 36.8%, the
odds being 8.4 times higher in those who were not extubated
immediately after endovascular procedure.
Conclusion: Acute ischemic stroke patients under GA for endo-
vascular therapy are immediately extubated when they are assessed
to be breathing well, able to maintain their own airway and
haemodynamically stable. These patients are observed to have signif-
icantly better functional outcome at 3 months after stroke. Immediate
post-procedural extubation may be an important prognostic factor.

doi:10.1016/j.jns.2013.07.876
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An evaluation of neuroendocrine dysfunction following acute
aneurysmal subarachnoid hemorrhage: A prospective study

A.K. Jaiswala, S.B. Yadavb, R.N. Sahua, S. Beharia, A.K. Mahapatraa.
aDepartment of Neurosurgery, Sanjay Gandhi Post Graduate Institute of
Medical Sciences, Lucknow, India; bDepartment of Endocrinology, Sanjay
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, India

Background: Evidence that aneurysmal subarachnoid hemorrhage
(SAH) is associated with neuroendocrine dysfunction comes mainly
from case reports or small series of patients.
Objective: To investigate the incidence and pattern of neuroendo-
crine changes in cases of acute aneurysmal subarachnoid hemor-
rhage (SAH).
Methods: Endocrine assessment was performed in 100 consecutive
cases of acute aneurysmal SAH presenting within 7 days of ictus. The
gonadotropic, somatotropic, thyrotropic, and corticotropic axes and
prolactin were evaluated for their possible dysfunction.
Results: A total of 100 cases (38 males, 62 females; age range—17–
76 years; mean age—43.6 years) of acute SAH were studied. The
aneurysms were located in the anterior circulation (n= 95) and
posterior circulation (n= 5). The commonest hormone deficiency
was of growth hormone (n= 67) followed by gonadotropin (n= 50),
corticotropin (n= 49) and thyrotropin (n= 35). Hyperprolactinemia
was noted in 10 cases. One pituitary hormone axis deficiencywas noted
in 26 cases while 67 cases had two or more pituitary hormone axes
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deficiency. A total of 93 cases had hormonal deficiency in one or more
pituitary hormone axes and 7 cases had no hormonal deficiency.
Conclusions: Endocrine dysfunction occurs in 93% of cases of acute
SAH and multiple pituitary hormone axes deficiency occurs in 67% of
cases. It is suggested that hormonal evaluation should be considered
as a part of management of acute SAH.

doi:10.1016/j.jns.2013.07.877
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Factors involved in the outcome of ischemic stroke among
the Asian population: A Chinese study

T. Sosorburam, L. Zhang. Tongji Medical College, Huazhong University
of Science and Technology, Wuhan, China

Background: Ischemic stroke (IS) is an issue in many countries and
the outcome depends on the events, causation and the medical care
facilities present in the health centers. The aim of this study was to
evaluate the outcome of IS among patients presenting in the rural
area of Eastern China.
Methods: This study was conducted in Hubei province, over a period of
1 year. A total of 335 cases of IS and suffering for the first time were
recruited. The mean age was 55 ± 8 years.60% were males. Information
was obtained using a standardized questionnaire including demographic
details, symptoms and signs, risk factors, Glasgow Coma Score, stroke
severity, admissionbaseline investigations andpresence of complications.
The endpointwasmortality or survival at 1 month from theday of stroke.
Results: Strong factors predicting mortality were ruled out to be stroke
severity on admission (74%), hypertension (67%), admission hypergly-
cemia (54%), and presence of complications (94%) especially concom-
itant renal or cardiac failure and chest infections during the
hospitalization period. Of these factors, the presence of complications
had the strongest correlation with fatality (r = 0.52; p = 0.001).
Overall, 1 month fatality was 31%.
Conclusion: Our study clearly reflected that the overlapping complica-
tions seem to be the strongest factor for mortality among patients of
ischemic stroke in the hospital. Early detection and prompt treatment
can easily prevent these conditions and responsibility lies primarily on
the physician and paramedical staff to monitor these complications in
every case of ischemic stroke while taking care of the general stroke
management.

doi:10.1016/j.jns.2013.07.878
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State of coronary bed in patients with acute ischemic stroke with
reversible and irreversible neurological impairment

D. Izyumova, G. Izyumovab. aKhorezm Regional Multifield Medical
Centre, Uzbekistan; bRepublican Scientific Centre of Emergency Medical
Aid, Khorezm Branch, Urgench, Uzbekistan

Purpose: To examine the state of coronary bed in patients with acute
ischemic stroke with reversible and irreversible neurological deficits.
Material and methods: 48 patients with reversible (group 1) and 44
patients (group 2) with an irreversible neurologic deficit (57 males
and 35 females) were involved in the study.
Results: Vessel disease of coronary arteries was revealed in all the
patients. Group 1 patients showed lesion of main branches, and in
group 2 the frequency of lesions was less. This fact requires a detailed

study of the degree of coronary lesions. Identified: in group 1 — the
prevalence of stenotic coronary lesions more than 50%, stenosis of the
anterior interventricular branch, particularly, in 77% cases, stenosis of
circumflex branch— at 75% cases, stenosis of the right coronary artery—
in 53% cases. In group 2 there is dysfunction-occlusion. A greater
percentage of hemodynamically significant lesions were found in
females of group 1 — 41.8%, in comparison with males — 13%.
Distal localization of lesions and large length of lesions were found in
group 2, more often in women — 67%. In group 2 a sharp deterioration
in hemorheology, hemostasis and fibrinolysis in acute period of
ischemic stroke was detected.
Conclusions:Wehope that the research results will attract the attention
of physicians in choosing new ways of prevention strategies of cardio-
cerebrovascular diseases. Timely and qualified early diagnosis with
earlier pharmacologic therapy will reduce mortality in young people.

doi:10.1016/j.jns.2013.07.879
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Management of tandem occlusion stroke with
endovascular therapy eventually preceded by systemic
intravenous thrombolysis

L. Loudova, R. Havlicek, J. Kasik. Department of Neurology, Military
University Hospital Prague, Prague, Czech Republic

Background: Approximately 50% of patients with internal carotid
artery (ICA) occlusion have a concomitant proximal middle carotid
artery (MCA) occlusion. Tandem occlusion of ICA and MCA (TIM) has
a poor outcome when treated by intravenous thrombolysis (IVT).
Objective: Tandem occlusion stroke can be caused by occlusion/
critical stenosis/occlusive dissection of ICA with thrombosis of MCA.
The endovascular treatment can be performed in all these types of
stroke, alternatively in the combination with IVT.
Patients and methods: We retrospectively studied 25 patients with
TIM who underwent acute endovascular treatment. 14 patients had
occlusion of ICA, 6 had critical stenosis of ICA and 5 patients suffered
from occlusive dissection of ICA. Either angioplasty with stent
implantation of proximal ICA followed by thrombectomy of MCA or
single thrombectomy of MCA was performed. 9 patients underwent
treatment with IVT before revascularisation, 16 patients were treated
only with endovascular intervention.
Results: Median National Institute of Health Stroke Scale (NIHSS) score
at admissionwas 14 (range 5–20),medianNIHSS score after 24 hwas 10
(range 0–35). 16 patients (64%) had good clinical outcome (mRS scale 0–
2) and 3patients (12%) died. In the groupwith IVT intracerebral bleeding
was present in 6 patients (66%), in two cases with subsequent death. In
the group without IVT 3 intracerebral hemorrhage (6%) occurred.
Conclusion: Acute thrombectomy with/without stenting ACI is a
promising method in tandem occlusive disease with good clinical
outcome. IVT before acute endovascular intervention in our group
showed higher incidence of intracerebral hemorrhage and mortality.

doi:10.1016/j.jns.2013.07.880
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Metamorphopsia restricted to the nose and mouth with
right medial temporooccipital lobe infarction

D. Kim, J. Han. Neurology, Korea Veterans Hospital, Seoul,
Republic of Korea
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Background: Metamorphopsia includes a broad spectrum of visual
perceptual distortions, such as alteration of perceived object size or,
rarely, altered perception of faces, termed prosopometamorphopsia.
The fusiform face area is known to play a key role in face perception.
Case: A 75-year-old right-handed woman was admitted for a sudden
onset of nausea, dizziness, and blurred vision. She complained of
dimmed vision, and the central part of faces, particularly the nose
and mouth, appearing out of shape. She claimed, “The nose looks
very narrow as well as lengthened toward the mouth, which looks
small and round in shape”. Her description of how she saw faces
seemed as if viewed through a convex lens. She had no proso-
pagnosia. She had no impairment in her visuoperceptual perfor-
mances (describing a complex scene, drawing figures, reading and
writing) or in color perception. Left homonymous quadrantanosia
was seen. Diffusion weighted MRI and T2-weighted brain MRI
revealed an infarction in the right medial temporooccipital lobe,
including the parahippocampal gyrus.
Conclusions: In light of recent empirical evidence, face perception is
thought to be mediated by a distributed neural system including all
regions of the core and extended systems of which the major entry
node is the lateral fusiform gyrus. We speculated that any injury on
this pathway could bring about prosopometamorphopsia involving
whole or unilateral face perception, or very rarely, such as in our
case, distortion restricted to the central area of the face.

doi:10.1016/j.jns.2013.07.881
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Anaemia as a predictor of the severity and functional outcome
of ischaemic stroke

T. Chang, T. Vithanage, P. Weeratunga, C. Arambepola,
P. Wijewickrama, S. Kularathne, S. Fernando. Clinical Medicine,
Faculty of Medicine, University of Colombo, Colombo, Sri Lanka

Background: Korea Veterans Hospital lower haemoglobin levels may
impair cerebral oxygen delivery and predispose to infarct expansion
and impaired neuronal survival in the ischaemic penumbra following
stroke. Whether anaemia is associated with greater stroke severity
and worse outcome remains unestablished.
Objective: To identify the association of anaemia with stroke severity
and functional outcome among patients with ischaemic stroke.
Methods: A cross-sectional study was conducted among 190
prospectively-recruited patients with newly-diagnosed ischaemic
stroke at the National Hospital of Sri Lanka. Their socio-demography,
co-morbidities, stroke type (Oxford Community Stroke Project
classification), stroke severity by NIHSS, and functional outcome by
Modified-Rankin-Score (MRS) and Barthel index (BI) were assessed
within 48 h of stroke onset. Anaemia was defined as Hb b 13 g/dl in
males and b12 g/dl in females.
Results: Mean age was 63.1 years (SD = 12.0); 75.8% were males.
Mean NIHSS was 11.07 (SD = 7.04); 27.4% had moderate–severe and
severe stroke (NIHSS ≥ 15). Mean MRS was 3.63 (SD = 1.19); 68.3%
had dependent mobility (MRS N 3). Mean BI was 38.26 (SD = 30.6);
85.8% had moderate–severe dependent mobility (BI b 75).
58.4% had anaemia (59.0% males; 56.5% females). Mean Hb was 11.7
(SD = 2.2) [males = 11.7 (SD = 2.3); females = 11.65 (SD = 1.9)].
Compared to non-anaemic patients, anaemic patients had signifi-
cantly higher functional disability based on MRS (77.3% vs. 55.7%)
and BI (90.1% vs. 79.7%) but showed similar stroke severity (27.8% vs.
27.0%). When adjusted by gender, co-morbidities and stroke
subtypes, functional disability by MRS was significantly associated
with anaemia [adjusted odds ratio = 2.17 (95% CI: 1.13–4.17)].

Conclusions: Anaemia is independently associated with increased
functional disability, as measured by MRS.

doi:10.1016/j.jns.2013.07.882

Abstract — WCN 2013
No: 1654
Topic: 3 — Stroke
Results of Russian prospective controlled multicentral clinical
study “SOKOL” (comparable efficacy of Cavinton in standard
acute stroke treatment)

J. Azimovaa, G. Tabeevab. aNeurology and Clinical Neurophysiology,
Moscow Medical Academy, Russia; b1st Moscow State Medical
University, Moscow, Russia

Background: The protective effect of vinpocetine (Cavinton) was
demonstrated using in vitro models of oxidative stress. In vitro data
supports additional clinical trials of vinpocetine to be carried out.
Objectives: The aim of the study was to evaluate the efficacy of
Cavinton with standard acute stroke therapy as compared to
standard therapy.
Patients andmethods: 661 patientswith acute stroke (7–14 day)were
enrolled in the study. One group (334 patients) received standard
therapy and intravenous infusions of Cavinton (4 days— 25 mg, 3 days
— 50 mg) and then Cavinton 30 mg/day in tablets for 90 days. The other
group (327 patients) received only standard therapy. Patient disability
was the primary endpoint (the Oxford handicap scale) accessed at
baseline (visit 1), after infusions (visit 2) and after 1 (visit 3), 2 (visit 4)
and 3 (visit 5) months of treatment.
Results: In the Cavinton group Oxford handicap scale score was 2.9
points at the 1st visit, 2.4 points at the 2nd, 1.8 points at the 3rd, 1.6
points at the 4th and 1.3 points at the 5th visit. In the control group
this rate was 2.9 points at the 1st visit, 2.5 points at the 2nd, 2.2
points at the 3rd, 2.0 points at the 4th and 1.8 points at the 5th visit.
The significant difference between groups (p b 0.05) was at the 3rd,
the 4th and the 5th visit.
Conclusions: Addition of Cavinton to standard treatments lowers
patients' disability and may be considered as an option for long term
treatment.

doi:10.1016/j.jns.2013.07.883
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Transcranial colour Doppler in adult patients with sickle
cell disease

F.M. Casonia, G. Graziadeib, A. Marconb, P. Ridolfib, I. Gandolfib,
F. Annonia, M.D. Cappellinib. aDepartment of Pathophysiology and
Transplantation, University of Milan, Fondazione IRCCS Ca' Granda,
Ospedale Maggiore Policlinico, Milan, Italy; bHaereditary Anaemia
Centre, Department of Internal Medicine, Department of Clinical
Sciences and Healthy Community, University of Milan, Fondazione IRCCS
Ca' Granda, Ospedale Maggiore Policlinico, Milan, Italy

Background: The risk of stroke in patients with Sickle Cell Disease
(SCD) is much higher in the paediatric population. Actually there is
little knowledge about adult patients.
Aim: Try to standardise Doppler parameters in adult patients with
SCD, using Transcranial Colour Doppler (TCCD) with the correction of
the angle of insonation.
Material and methods: We enrolled 52 outpatients followed in the
Congenital Anaemias Center inMilan (15with Sickle Cell Anaemia, SCA;
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26 with Sickle β-Thalassemia, HbS-Thal and 11 with haemo-
globinopathy SC disease), over the age of 16, and 25 control subjects,
matched for sex, ethnicity and age. We evaluated haemoglobin (Hb)
values, systolic peak and pulsatility index in the principal intracranial
and extracranial vessels using TCCD.
Results:MeanHbvalues of SCD and control subjectswere 9.9 ± 1.5 and
14.8 ± 1 g/dl. Adults with SCD had a higher peak-systolic velocity
(120.1 ± 19.16 cm/s) compared with healthy controls (109.2 ±
14.7 cm/s); in particular SCA patients had much higher velocities than
the others (126.32 ± 15.18 cm/s), according with lower Hb values and
worse clinical features.We found a significant difference comparing the
velocities of MCA, ACA, ICA and the pulsatility index in this vessels
between the patient group and the control group (p b 0.05), and in
particular a statistical difference only between the SCA group and the
control group (p b 0.01).
Conclusion: Velocities in adults are lower than those provided by
the STOP trial in children, confirming that the speeds disclose an age-
related decline, however are higher than in healthy controls, in
particular in SCA patients.

doi:10.1016/j.jns.2013.07.884
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Long-term natural history of intracranial arterial stenosis:
An MRA follow-up study

Y. Kima, W.S. Ryua, S.S. Parkb, Y.S. Kimc, S.H. Leed, K. Kange,
C. Kimf, C.H. Sohng, S.H. Leea, B.W. Yoona. aNeurology,
Seoul National University Hospital, Republic of Korea; bNeurology,
Seoul Medical Center, Republic of Korea; cNeurology,
Hanyang University Medical Center, Republic of Korea; dNeurology,
Seoul Daehyo Hospital, Republic of Korea; eNeurology,
Eulji General Hospital, Seoul, Republic of Korea; fNeurology,
Hallym University Sacred Heart Hospital, Chuncheon, Republic of Korea;
gRadiology, Seoul National University Hospital, Seoul, Republic of Korea

Objective: Intracranial arterial stenosis (ICAS) is a major cause of
ischemic stroke in Asian populations. In the present study, we
demonstrated the results of a long-term follow-up of ICAS and
comparisons between symptomatic and asymptomatic stenosis.
Methods: A series of 102 subjects underwent follow-up MR
angiography (MRA) five years after initial MRA. Because the sample
size is too small to adjust for multiple confounders, we applied
propensity score. We used a logistic regression analysis with
adjustment for the propensity score. In addition, we matched the
patients by propensity scores and built the second logistic regression
model.
Results: The median time interval between initial and follow-up MRA
was 5.7 years (range 3.6–8.5 years). The progression rate of ICAS
differed significantly between symptomatic and asymptomatic patients
(22% vs. 8%), indicating that symptomatic stenosis had a 3-fold risk of
progression compared with asymptomatic stenosis [OR 3.27, 95%
confidence interval (CI) 1.08–9.95]. After adjustment for propensity
score, the OR was 4.84 (95% CI, 1.40–16.7). In the propensity score
matched cohort, the relative risk of stenosis progression was 5.20 for
symptomatic stenosis (95% CI 1.00–27.23) compared with asymptom-
atic stenosis. Furthermore, the progression rate of concomitant
asymptomatic stenosis in subjects with symptomatic ICAS was largely
comparable to that of asymptomatic stenosis; 3% progressed, 65% were
stationary, and 32% regressed.
Conclusion: We found that symptomatic stenosis had a greater risk
of progression compared with asymptomatic stenosis. In addition,

our results suggested that concomitant asymptomatic stenosis in
symptomatic patients also had a benign course.

doi:10.1016/j.jns.2013.07.885
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Cervical medullar infarction in multileveled discopathy

J. Stricker, R. N'Gbo Ikazabo, R. Hourez, P. Seeldrayers.
Neurology, CHU de Charleroi, Charleroi, Belgium

Spinal cord infarction is a rare but devastating pathology causing
acute neurological deficits. The incidence has been estimated to 1% of
all strokes. In that case report, our patient has presented anterior
spinal artery infarction in C5 and C6.
The only risk factor found was a multileveled discopathy which is
known to be an uncommon cause of anterior spinal artery syndrome.

doi:10.1016/j.jns.2013.07.886
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Evaluation of left ventricular diastolic dysfunction of acute
ischemic stroke patients by transthoracic echocardiography

D. Ito, K. Endo, K. Tsujikawa, M. Hattori, T. Hirayama, R. Nishi,
K. Kawabata, S. Morozumi, K. Yasui, Y. Hasegawa. Neurology,
Nagoya Daini Red Cross Hospital, Nagoya, Japan

Background: Left ventricular diastolic dysfunction (LVDD) and atrial
fibrillation (AF) have similar risk factors. Some cohort studies
showed the relationship between LVDD and the incidence of AF,
though the mechanism was not revealed well. Also, the relationship
between LVDD and acute ischemic stroke (AIS) has not been studied
well.
Objective: We examined LVDD of AIS patients by transthoracic
echocardiography (TTE).
Patients and methods: Among 920 serial AIS patients hospitalized
between January 2011 and December 2012, this study included 208
cardioembolic stroke patients and 455 non-cardioembolic stroke
(lacunar infarction and atherothrombotic infarction) patients who
were evaluated with TTE. Hemodialysis patients, AIS patients with
other mechanisms, and cryptogenic stroke patients were excluded.
Left atrial diameter (LAD), transmitral diastolic peak velocity (E-
wave) and ratio E-wave to the lateral mitral annular diastolic peak
velocity (E/E′) were evaluated as an index of LVDD.
Results: The mean LAD, E-wave and E/E′ in cardioembolic stroke
patients were significantly higher than those in non-cardioembolic
stroke patients (40.7 ± 7.0 mm vs. 35.3 ± 5.7 mm, 82.4 ± 25.0 cm/s
vs. 60.0 ± 18.2 cm/s, 12.9 ± 6.4 vs. 10.2 ± 4.4, respectively. p b 0.001
for all). The areas under the receiver operating characteristic curve
for diagnosing cardioembolic stroke were 0.736, 0.768, and 0.643, for
LAD, E-wave, and E/E′, respectively. Only E/E′ showed a positive
correlation with D-dimer, NIHSS on admission, and modified Rankin
Scale at discharge.
Conclusion: LVDD is useful for the diagnosis of cardioembolic stroke.
Cryptogenic stroke patients with LVDD require further investigation
for detecting their cardioembolic sources. Only E/E′ correlates with
stroke severity in cardioembolic stroke patients.

doi:10.1016/j.jns.2013.07.887
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Necrosectomy by MIN techniques versus craniectomy in stroke

K.D.M. Resch. Neurosurgery, Klinikum Darmstadt, Darmstadt, Germany

Objective: In the series of 150 hematoma evacuations some cases were
hemorrhagic infarctions. In these cases additional to the hematoma the
center of the necrosiswas evacuated also. As these patientsmade amuch
better recovery than craniectomy cases we developed a novel concept.
Methods: Hemorrhagic infarctions were operated through key-holes
under ultrasound control (burr-hole probe, Alpha 7, ALOKA) and by
mouth-switch tracked microscope. Before surgery CTA or TCD was
made to see if the infarction showed reperfusion, because in the
latter condition the operation may be more difficult. Perfusion CT
determined the center of the necrosis.
Results: In all cases we saw a much better course of recovery than in
craniectomy cases. The patients were not disabled additionally by
stigmata like craniectomy defect, big scarf, loss of hair and psychological
trauma. The beginning of rehabilitation therapy could start within one
week only, the wound of 3 cm was not visible and during rehabilitation
therewas no fear by the rehabilitation clinics to soon start the full training
program. We did not see any complications due to the MIN strategy.
Conclusion: The first promising results of MIN concept application in
stroke decompression seem logical regarding pathophysiology. It is
worthwhile to study this novel concept by trials. The operative
technique, however is much more sophisticated and also much faster
and economic than a simple craniectomy.

doi:10.1016/j.jns.2013.07.888
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Neural coupling of cooperative hand movements in
stroke patients

M. Schrafl-Altermatt, V. Dietz. Balgrist University Hospital,
Spinal Cord Injury Center, Zurich, Switzerland

The neural control of cooperative handmovements reflecting “opening
a bottle” has been studied in healthy subjects. It revealed a task-specific
neural coupling of the upper limbs resulting in bilateral EMG responses
following unilateral ulnar nerve stimulation. In contrast, during control
conditions (e.g. pro-/supination) only ipsilateral reflex responses were
detected.
The objective of this study was to examine this neural coupling in
chronic stroke patients.
Mildly affected post-stroke patients were included 6.4 years (±2.5)
after stroke. Patients had a mean age of 53.3 years (±7.9), were
right-handed and had a left hemispheric insult resulting in a right
hemiparesis. The average Fugl-Meyer score for the upper limb was
49.1 (±7.7) out of 66. Unilateral ulnar nerve stimulations were
randomly delivered during three conditions, a dynamic cooperative
movement, an isometric and a dynamic pro-/supination control
condition. EMG of forearm extensors and flexors was analyzed.
Stimulation of the right (affected) arm led in both conditions in
ipsilateral muscles to an early response followed by segmented EMG
responses. Contralateral no reflex response could be recorded in neither
one of the conditions. Stimulation of the left (unaffected) arm resulted
in bilateral EMG response patterns similar to the ones found in healthy
subjects during the dynamic cooperative movement. Only ipsilateral
responses appeared during the control conditions.
The results indicate that the task-specific neural coupling during
cooperative hand movements is partially impaired after stroke

corresponding to movement performance. This has consequences
for rehabilitation of upper limb function of these patients.

doi:10.1016/j.jns.2013.07.889

Abstract — WCN 2013
No: 882
Topic: 3 — Stroke
Impact of prior IV thrombolysis on early recanalization and
clinical outcome after endovascular treatment in acute
ischemic stroke

D. Sanaka, D. Skoloudikb, T. Veverkaa, M. Kulihab, M. Krala,
M. Kocherc, M. Roubecb, K. Langovad, V. Prochazkae, M. Nevrlya,
D. Franca, K. Mensikovaa, R. Maraka, P. Otrubaa, P. Kanovskya.
aDepartment of Neurology, Comprehensive Stroke Center,
University Hospital, Olomouc, Czech Republic; bDepartment of Neurology,
Comprehensive Stroke Center, University Hospital, Ostrava, Czech Republic;
cDepartment of Radiology, Comprehensive Stroke Center,
University Hospital, Czech Republic; dDepartment of Medical Biophysics,
Palacký University Medical School and Institute of Molecular and
Translational Medicine, Olomouc, Czech Republic; eDepartment of
Radiology, Comprehensive Stroke Center, University Hospital, Ostrava,
Czech Republic

Background: Although different endovascular approaches are now
largely used for acute intracranial arterial occlusion (IAO) in ischemic
stroke (IS), intravenous thrombolysis (IVT) is standard option within
first 4.5 h after stroke onset. The aim was to assess the impact of
prior IVT before endovascular treatment (EVT) on early recanaliza-
tion and clinical outcome.
Methods: In retrospective study, 372 consecutive acute IS patients
with IAO were treated with EVT and divided into 2 groups according
to the presence/absence of prior IVT. Stroke severity was assed using
National Institutes of Health Stroke Scale (NIHSS), 90-day clinical
outcome using modified Rankin Scale (mRS) with good outcome
defined as 0–2. Early recanalization was quantified using Thrombol-
ysis in Cerebral Ischemia scale and symptomatic intracerebral
hemorrhage (SICH) using SITS-MOST criteria.
Results: Group 1 consisted of 193 patients (51% males, mean age
62.9 ± 13.8 years) treated with IVT and Group 2 of 179 patients (60%
males, mean age 65.5 ± 12.4 years) without IVT. Patients treated
with IVT had higher baseline NIHSS (18 vs. 15 points, p b 0.0001). No
difference was found in recanalization rate (80.9 vs. 87.6%, p-0.089)
including complete (41.6 vs. 46.4%, p-0.403), occurrence of SICH (4.1
vs. 4.0%, p-1.000), good clinical outcome (43.8 vs. 51.7%, p-0.146)
and 3-month mortality (22.7 vs. 23.0%, p-1.000).
Conclusion: Prior IVT probably does not increase the chance for early
recanalization and good clinical outcome after EVT of IAO in acute IS
patients.
Acknowledgement: Supported by the IGA MH CR: grants NT/11386-
5/2010, NT/11046-6/2010 and institutional support no. 1 RVO-
FNOL2013.

doi:10.1016/j.jns.2013.07.890
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Fibrocartilaginous embolism myelopathy in a young
healthy woman

M. Kucharik, D. Petrlenicova, M. Saling, L. Prochazkova.
2nd Dept. of Neurology, Comenius University,
University Hospital Bratislava, Bratislava, Slovak Republic

Abstracts / Journal of the Neurological Sciences 333 (2013) e215–e278e226



Objective: Fibrocartilaginous embolism (FCE) is a rare cause of spinal
cord and cerebral ischemia, characterized by progressive paraplegia
following a back pain and also symptoms from the posterior circulation.
First casewas reported in 1961 by a 15-year-old boy, since then, over 40
cases have been reported.MRI shows T2 hyperintensity; CSF studies are
normal. There are no specific diagnostic criteria for FCE. The autopsy,
whichmakes the diagnosis definitive, shows diffuse embolic material of
the nucleus pulposus in the anterior spinal cord artery and basilar
arterial system. Fibrocartilaginous diskmaterialmay travel to the spinal
bone marrow through communicating sinusoids and venules. High
internal pressure such as minor trauma or Valsalva maneuver may
permit retrograde flow of emboli through anastomoses within spinal
arterial system as a result of valveless peripheral venous system. There
is no specific treatment for FCE.
Patients and methods: We present a case of a young previously
healthy 25-year old female who experienced sudden severe neck
pain immediately after intensive physical exercise (performing
crunch) and became rapidly quadriplegic with respiratory paralysis.
MRI showed spinal cord infarction in the anterior spinal artery
territory from Th3 level up to the medulla oblongata.
Results: Lack of cerebrovascular risk factors, clinical findings and
neuroimaging findings made FCE the most likely cause.
Conclusion: In case of sudden progressive quadriparesis and severe
neurologic deterioration, one has to take rare syndromes into
consideration. Urgent MRI scan including angiography may help to
distinguish this syndrome and start treatment. Prognosis for recovery is
uncertain.

doi:10.1016/j.jns.2013.07.891
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Correlation of electrophysiologic abnormality with motor
recovery in stroke

E.Y. Han. Jeju National University Hospital, Jejusi, Republic of Korea

Objectives: The objective was to determine whether the abnormal
findings of somatosensory evoked potentials (SEPs) and motor nerve
conduction study correlate with Motor Recovery in Stroke.
Methods: Eighty-two stroke patients were enrolled in this study
from January, 2011 to December, 2011. The initial clinical data were
reviewed including age, gender, main type of stroke (ischemic or
hemorrhagic), lateralization of the lesion (right, left, or bilateral),
location, motoricity index, MBI and hand function test. SEP tests
(N20 in median nerve, P37 in posterior tibial nerve) and motor nerve
conduction study (median, lateral, common peroneal, and tibial
nerve) were performed. The amplitude of hemiside motor amplitude
was compared with that of sound side and confirmed the relation-
ship among other parameters.
Results: Relative value of median and tibial motor amplitude
correlated significantly with the hemiplegic median SEP, posterior
tibial SEP, and initial MBI. And the absent median SEP was correlated
significantly with MFT (p b 0.05). Binary logistic regression analysis
of factors showing significant correlations with final MBI indicated
with relative value of motor amplitude.
Conclusion: In conclusion, relative value of motor amplitude as well
as SEP was a primary predictor of motor recovery in the sub-acute
phase of stroke.

doi:10.1016/j.jns.2013.07.892
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Septic hydatid cerebral emboli with a subarachnoid hemorrhage:
A case report

I. Yıldırım Capraza, H.Z. Batur Caglayana, B. Nazliela, D. Vurallıa,
Y. Önerb. aNeurology, Gazi University Faculty of Medicine, Ankara,
Turkey; bRadiology, Gazi University Faculty of Medicine, Ankara, Turkey

Introduction: Hydatid disease is a parasitic disease caused by the
larval stages of Echinococcus granulosus and the most common sites
of involvement are the liver and lungs. hydatidosis is a rare disease
even in the endemic areas and though most of the patients may
remain asymptomatic, a number of serious and lethal complications
have been described.
Case report: We present a patient with cardiac hydatidosis leading
to a septic cerebral embolus accompanied by a subarachnoid hemor-
rhage, probably due to the rupture of a mycotic (embolic–septic)
aneurysm.
Discussion:Cerebral hydatid cysts are relatively rare and account for up
to 2% of cases. Cerebral involvement generally occurs secondary to
dissemination from a cardiac source. Mycotic aneurysms also known as
infective or microbial aneurysms are rare inflammatory neurovascular
lesions that count for 0.7–6.5% of all intracranial aneurysms. Because
their spontaneous rupture results in subarachnoid and intracerebral
hemorrhage, they are associated with significance and morbidity. The
possibility of hydatid disease should be kept in mind, especially in
endemic zones.

doi:10.1016/j.jns.2013.07.893
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Caveolin-1 phosphorylation plays an important role in inhibition
of oxygen–glucose-deprivation-induced endothelial cell
apoptosis via regulating STAT3 pathway

H. Chena, C. Chenb, R. Denga, J. Shena. aSchool of Chinese Medicine,
LKS Faculty of Medicine, Hong Kong Special Administrative Region;
bDepartment of Public Health, University of Hong Kong, Hong Kong,
Hong Kong Special Administrative Region

Background: Caveolin-1 is abundantly expressed in endothelial cells
and serves as a “master regulator” of signal molecules. Our previous
study suggests that caveolin-1 could protect blood brain barrier
(BBB) from ischemia–reperfusion injury through regulation of MMP
activation. However, whether caveolin-1 could protect brain endo-
thelial cells under hypoxic/ischemic conditions is unknown yet.
Objectives: In order to explore the potential mechanisms of
caveolin-1 in protection of BBB, we investigated the roles of
caveolin-1 in protection of brain endothelial cells from oxygen and
glucose deprivation (OGD)-induced endothelial apoptosis, and
related mechanisms.
Material and methods: Brain microvascular endothelial b.End3 cells
were subjected to OGD for 6 h. SiRNA was performed to partially
knock down caveolin-1. Western blot analysis was used to determine
the expression of P-CAV-1, CAV-1, Stat3, p-Stat3, Bcl-2, Bax, caspase-
3, active caspase 3. Hoechst staining and flow cytometry were used
to detect cell apoptotic cell death.
Results:OGD treatment down-regulated phosphorylation of caveolin-1
and p-Stat3, up-regulated the ratio of Bax/Bcl-2 and activated caspase-
3, and subsequently inducing apoptotic cell death. Interestingly, partial
silence of caveolin-1 remarkably down regulated p-Stat3 and aggravat-
ed the rates of apoptosis in the OGD treated cells.

Abstracts / Journal of the Neurological Sciences 333 (2013) e215–e278 e227



Conclusion: Phosphorylation of Caveolin-1 could attenuate OGD-
induced apoptotic cell death in brain microvascular endothelial cells
and its mechanisms could be associated with p-Stat3 pathway.

doi:10.1016/j.jns.2013.07.894
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Acute stenting in treatment of acute ischemic stroke

L. Hajdukovaa, L. Loudovaa, L. Martinkovicb, J. Kasika. aNeurology,
Military University Hospital Prague, Czech Republic; bNeurology,
2nd Faculty of Medicine, Charles University Prague,
University Hospital Motol, Prague, Czech Republic

Background: Acute stenting alone or in combination with other
modalities is one possibility for acute stroke treatment in certain
indications.
Objective: The purpose of our study is to demonstrate the results of
acute stenting in 44 patients with acute ischemic stroke during
January 2006 and December 2012 in our hospital.
Patients and methods: We retrospectively reviewed 44 patients (36
males, 8 females, median 58 years) with acute stroke caused by
occlusion or severe stenosis of large artery of anterior (35 patients) or
posterior circulation (9 patients). Patients underwent acute stenting
alone or in combination with intravenous thrombolysis (IVT), percuta-
neous angioplasty (PTA), intraarterial thrombolysis (IAT) ormechanical
thrombectomy (MT). The procedure was performed within 8 h after
stroke onset. We determined median score of National Institute of
Health Stroke Scale (NIHSS) at baseline and after 24 h and modified
Rankin score (mRS) in 3 months. The Thrombolysis in Myocardial
Infarction (TIMI) reperfusion score was assessed by angiography
performed immediately after each procedure.
Results: Themedian NIHSS score at baseline was 14 (range 4–25), after
24 h 8 (range 0–35). Good clinical outcome in 3 months (mRS 0–2) had
29 patients (65.9%). The mortality rate was 22.7% (mRS 6). Complete
recanalization (TIMI 3) was achieved in 23 patients (52.3%). Symptom-
atic intracranial hemorrhage occurred in 8 cases (18.0%).
Conclusion: Acute stenting has a high recanalization rate. In our study
late stent implantation did not show higher risk of complications.

doi:10.1016/j.jns.2013.07.895
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Peroxynitrite could regulate proliferation and neuronal
differentiation of neural stem/progenitor cells through activating
WNT/β-catenin signaling pathway

J. Shen, X.-M. Chen, T.-T. Yan. School of Chinese Medicine, University of
Hong Kong, Hong Kong, Hong Kong Special Administrative Region

Background: Hypoxia/ischemia could mediate the differentiation of
neural stem/progenitor cells (NSCs) into mature neurons. In hypoxic/
ischemic brain, nitric oxide and superoxide are simultaneously
produced and they rapidly react to form peroxynitrite. Whether
peroxynitrite can regulate neurogenesis is unknown yet.
Objectives: Present study aims to understand the roles of peroxynitrite
in regulating self-renewal, proliferation and differentiation of NSCs.
Materials and methods: Primary cultured NSCs were subjected to
different stimulations including peroxynitrite donor SIN-1, synthesized
peroxynitrite and hypoxia treatment. For visualizing the formation of
peroxynitrite, we developed a highly sensitive and specific fluorescent

probe and detected the formation of peroxynitrite in the NSCs. We
applied different biomarkers including Ki67, BrdU, Tuj1 and DCX, etc. to
identify the self-renewal proliferation, and neuronal differentiation of
NSCs respectively.
Results: Low concentrations of extraneous peroxynitrite (b1 μM)
promoted NSC proliferation, self-renewal and neuronal differentia-
tion but high level of peroxynitrite (N5 μM) induced cytotoxicity.
Hypoxic treatment induced the production of peroxynitrite and
promoted NSC proliferation and self-renewal, and neuronal differen-
tiation. Treatments of peroxynitrite decomposition catalysts (PDCs,
FeTMPyP and FeTPPS) reduced hypoxia-induced peroxynitrite forma-
tion, NSC proliferation, self-renewal and neuronal differentiation. The
neurogenesis promoting effects were partly mediated through
activating Wnt/β-catenin signaling pathway.
Conclusion: Low concentration of peroxynitrite may serve as a
cellular signaling for promoting NSC proliferation, self-renewal and
neuronal differentiation.

doi:10.1016/j.jns.2013.07.896
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Perfusion defect and initial clinical status might predict the poor
prognosis of DWI-negative ischemic stroke

H.-K. Parka, J.-H. Rhab, S.-B. Koc. aNeurology, Seoul, Republic of Korea;
bInha University Hospital, Incheon, Seoul, Republic of Korea;
cSeoul National University Hospital, Seoul, Republic of Korea

Purpose: Clinically acute stroke is not always accompanied by
positive lesion on the diffusion-weighted image (DWI). In this
diffusion negative ischemic stroke (DNIS), the clinical prognosis
would be difficult to predict. We investigated which factors are
associated with the clinical course in the DNIS.
Methods:We retrospectively reviewed data from prospectively collect-
ed Inha University Hospital Stroke Registry from January 2007 to
December, 2010. We identified and divided the DNIS into two groups,
according to the persistence of symptoms after seven days, and analyzed
the differences in clinical and imaging factors between two groups.
Results: A total of 1398 subjects were enrolled and 142 DNCI
patients were identified. Compared to DWI(+) group, the patients
with DNIS were younger, and had the low frequency of atrial
fibrillation and hypertension. Among DNIS, the patients with fully
recovery within seven days, had the lower ABCD2 score, the lower
NIHSS on admission, and the lower frequency of perfusion delay on
perfusion MRI, compared to the patients with persistent symptoms.
In the multivariable analysis, initial NIHSS(≥1) and perfusion delay
were independently associated with persistent symptoms (NIHSS,
p b 0.001, OR 17.2, 95% CI 5.5–54.0; perfusion delay, p = 0.03, OR
36.7, 95% CI 1.4–977.0).
Conclusions: Our results suggested that the perfusion defect and
focal neurological deficit might be related to the symptom persis-
tence in the DNIS.

doi:10.1016/j.jns.2013.07.897
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The sex hormone ratios of acute cerebral infarction

K.O. Leea, I.W. Ryooa, K.-Y. Leeb, K.D. Seob, Y.S. Hac, Y.-D. Kima,
B. Yoona, S.-J. Naa. aDepartment of Neurology, Konyang University
College of Medicine, Daejeon, Republic of Korea;
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bDepartment of Neurology, Yonsei University College of Medicine,
Seoul, Republic of Korea; cDepartment of Neurology,
Wonkwang University School of Medicine, Iksan, Republic of Korea

Background: Sex hormones may be associated with higher incidence
of clinically significant stroke or stroke related events. The purpose of
the present study was to assess the role of sex hormone ratio in
acute ischemic stroke.
Methods: Between January 2011 and March 2013, a total of 114
patients with acute cerebral infarction or transient ischemic attack,
and 96 control subjects were included in this study. Sex hormones
including estradiol, estrogen, testosterone, free testosterone and
progesterone of all patients were investigated. We analyzed sex
hormone ratio of these patients.
Results: In men, compared with control group, estradiol/testosterone
(E/T) ratio and estradiol/free testosterone (E/T free) ratio were
significantly elevated in the stroke patient group. (P = 0.017 and
P= 0.014). On the contrary, there were no evidence for an association
between ischemic stroke and E/T, E/T free ratio in women.
Conclusion: In men, higher E/T or E/T free ratio was associated with
ischemic stroke. Other sex hormone ratios were not related with
acute ischemic stroke. These findings support the hypothesis that
increased estradiol and reduced testosterone were associated with
ischemic stroke, particularly in men.

doi:10.1016/j.jns.2013.07.898
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Unusual central nervous system hemorrhagic complications
associated with dengue fever

R. Vermaa, P. Giria, C. Srivastavab, S. Srivastavab, N. Tiwaria.
aNeurology, King George Medical University, Lucknow, India;
bNeurosurgery, King George Medical University, Lucknow, India

Background: Dengue viral infection is emerging as significant public
health problem, particularly in developing world. The dengue
infection mainly presented with classical dengue fever, dengue
hemorrhagic fever, and dengue shock syndrome.
Objectives: We intended to report spontaneous intracranial hemor-
rhage, associated with dengue virus infection without other bleeding
manifestations.
Patient and methods/material and methods: The clinical details and
outcome were described in two patients of CNS hemorrhagic manifes-
tations with dengue fever. Both the patients were serum positive for
IgM capture ELISA for dengue fever and showed fourfold increase in
titer subjected one week apart. There was no history of trauma.
Results: In Case-1, a 28 years old male was admitted with complaint
of high grade fever, malaise and severe bone pain for 15 days. Later
on, he developed acute headache, vomiting and altered sensorium
with the presence of thrombocytopenia. The computerized tomog-
raphy head demonstrated acute subdural hematoma with associated
subarachnoid hemorrhage. Bilateral fronto-parietal craniotomy with
right sided evacuation of acute SDH was done. The patient recovered
completely at follow-up.
In Case-2, a 19 years old male reported with complaints of fever,
retroorbital pain, arthralgia and thrombocytopenia. He subsequently
developed headache, seizures and unconsciousness. Magnetic Reso-
nance Imaging of the brain revealed acute extradural hematoma. The
patient was managed conservatively and was completely improved
at follow-up after 3 months.
Conclusion: Our case series illustrate that spontaneous CNS hemor-
rhage associated with dengue fever can occur without other bleeding

manifestation and it required a high index of suspicion to have good
clinical outcome.

doi:10.1016/j.jns.2013.07.899

Abstract — WCN 2013
No: 1882
Topic: 3 — Stroke
Cerebral vascular accident caused by intracranial aneurysm:
Evaluation of fifteen cases

H.H.S. Matozinho, M.F. Rodrigues, N.S. Dias, V.F.V. Júnior,
T.A.G.J. Ribeiro, F.O. Gomes. Faculdade de Medicina,
Universidade Federal de Goiás, Goiânia, Brazil

Background:Hemorrhagic stroke due to intracranial aneurysm (HS-IA)
is caused by the rupture of aneurysms predominantly formed in the
anterior circulation (90%), which leads to subarachnoid hemorrhage.
HS-IA has a higher incidence around the age of 50, and it is more
common in women than in men. The clinical features are sudden
headache, dizziness, hemiplegia, and nausea, among others. Complica-
tions are frequent: vasospasm, seizures, rebleeding, and hydrocephalus.
Objectives: Investigate the characteristics of patients with HS-IA,
comparing with literature.
Methods: A retrospective review of 15 patients admitted with the
diagnosis of HS-IA in Santa Monica Hospital, Goiânia — Brazil, from
July 2008 to January 2009 was performed.
Results: Among the 15 cases of HS-IA analyzed, a peak occurrence
between 51 and 60 years was observed. There were 9 women and 6
men. The most common affected arteries were: middle cerebral
(23%), ophthalmic (23%), anterior communicating (18%), posterior
communicating (18%), internal carotid (12%), and posterior inferior
cerebellar (6%). The most common symptoms were: 86.7% headache,
33.3% vomiting, 33.3% change in the consciousness, 33.3% visual
impairment, and 20% nuchal pain. Of the 14 patients undergoing
surgery, 8 patients had no complications, while the other 6 had
different frames: headache, facial nerve paresis, neck hematoma and
hypertensive peak; spasm, motor impairment and atrophy of the left
temporal muscle, and paresis of the lower limbs.
Conclusion: In this study, the data obtained are consistent with the
epidemiological literature, except in the category of postoperative
complications, proving that the profile of the patient is important to
recognize a HS-IA.

doi:10.1016/j.jns.2013.07.900
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Cranial nerve syndromes and vision loss in cerebral venous
thrombosis: A rarity

S. Ramakrishnan, G.B. Kulkarni, M. Veerendrakumar. Neurology,
NIMHANS, Bangalore, India

Background: Cerebral venous thrombosis (CVT) can present as
raised intracranial tension, focal deficits, cavernous sinus thrombosis,
sub-acute encephalopathy and cranial nerve syndrome. Cranial palsy
may be seen in 10–12%. CVT presenting as cranial nerve palsy and
vision loss is rare.
Objective: To analyse patients of CVT presenting with cranial nerve
palsies and vision loss due to raised intracranial tension.
Patients andmethods: Retrospective analysis of CVT patients admitted
in stroke unit from 2004 to 2012 was performed from medical records
of our university hospital.
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Results: Among 405 patients, 8 patients of CVT had combination of
visual loss and cranial nerve palsies. Mean age at presentation was
27.6 years. Male:Female: 5:3. The most common risk factor was
elevated homocysteine levels (n = 4). Duration of presentation ranged
from 4 days to 1 year. Patients presented with headache (n= 7), neck
pain (n= 7), seizures (n= 4), papilledema (n= 8), visual impairment
(n= 8), visual field defects (n = 5), bilateral 3,4 and 6th cranial nerve
palsy (n= 5), LMN facial palsy (n= 4), bilateral 6th nerve palsy
(n= 3) and radiculopathy (n= 4). None had focal deficits.
CSF pressure ranged from 235 to 400 mm of Hg. Superior sagittal
sinus and transverse sinus thrombosis were the commonest sites of
thrombosis by MR venography. Treatment included anti-oedema
measures, methyl prednisolone (n = 4) and 5000 IU subcutaneous
heparin 6th hourly followed by acenocoumarol. Optic nerve
fenestration (n = 3) followed by thecoperitoneal shunt (n = 4)
was undertaken in those with significant vision loss and headache,
though the outcome remained poor.
Conclusion: Cerebral venous thrombosis can have diverse presenta-
tions. CVT with vision loss and cranial nerve palsy may be
misdiagnosed as chronic meningitis, pachymeningitis or vasculitis.

doi:10.1016/j.jns.2013.07.901
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Recovery of bimanual coordination is delayed after left
hemispheric and/or purely cortical stroke lesions

J. Metrota, D. Motteta, H.-Y. Bonnin-Koangb, L.E. van Dokkuma,
I. Laffontc,d. aMovement to Health Laboratory, EuroMov, Montpellier-1
University, Montpellier, France; bPhysical and Rehabilitation Medicine,
CHU Nîmes, Le Grau du Roi, Nîmes, France; cPhysical and Rehabilitation
Medicine, CHRU Montpellier, France; dMovement to Health Laboratory,
EuroMov, Montpellier-1 University, Montpellier, France

Background: One-fit-all post-stroke rehabilitation has limited plausi-
bility. Better understanding the effects of lesion location on the recovery
process may help to develop rehabilitation strategies adapted to
individual patients' needs.
Objective: The purpose of this study was to assess the natural
evolution of bimanual coordination over standard rehabilitation
aiming to identify a potential responder-profile for bimanual-
oriented therapy.
Patients and methods: 12 hemiparetic, moderately impaired
patients were included within 30 days after a first unilateral stroke.
Kinematic and clinical assessments were performed once a week for
6 weeks and at 3 months after inclusion. Patients performed a
synchronous bimanual reach-to-grasp task. Clinical evaluation
included Fugl-Meyer Assessment, Box and Block test, 9-Hole Peg
test and Barthel Index.
Results: Although no clinical difference was found between groups,
left-hemisphere damaged (LHD) patients tended to reach less smooth
than right-hemisphere damaged (RHD) patients (p= .07).Moreover, it
was found that patientswith purely cortical damagemoved slower than
patients with subcortical lesions (p b .01). These kinematic inter-group
differences disappeared, respectively, after 4 and 6 weeks of standard
therapy, likely indicating a shift in the recovery phase.
Conclusion: Because patients with a subcortical lesion/and or right
hemispheric lesion were naturally more coordinated during biman-
ual movements over recovery, they may benefit more from bimanual
rehabilitation.

doi:10.1016/j.jns.2013.07.902
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Troponin-T in acute ischemic stroke patients — Results of the
prospective history study

M. Krala, D. Śaňáka, T. Veverkaa, M. Hutyrab, D. Vindišb,
A. Bártkováa, T. Dorňáka, M. Švábovác, V. Kubíčkovác,
J. Zapletalovád, R. Herziga, D. Školoudíka, P. Kaňovskýa.
aComprehensive Stroke Center, Department of Neurology,
Czech Republic; bDepartment of Internal Medicine I — Cardiology,
University Hospital and Faculty of Medicine and Dentistry, Palacký
University, Czech Republic; cDepartment of Clinical Biochemistry,
University Hospital, Czech Republic; dDepartment of Biophysics, Faculty
of Medicine and Dentistry, Palacký University and Institute of Molecular
and Translational Medicine, Olomouc, Czech Republic

Background: Multiple interactions are considered to occur between
the various forms of cardiovascular and cerebrovascular diseases. The
aim of the study was to assess the serum level profile of cardiac
troponin T (cTnT) in acute ischemic stroke (AIS) patients to evaluate
factors associated with increased serum level of cTnT.
Methods: AIS patients admitted within 12 h from stroke onset were
enrolled in this prospective study. Neurological examination and brain
CT or MRI at admission, standard laboratory tests, including cTnT and
other cardiac markers, at admission and 4 h later, and repeated
electrocardiograms (ECGs)were performed. Correlations between cTnT
and several baseline parameters were tested and multivariate regres-
sion analysis was used to assess the predictors of cTnT elevation.
Results: In total, 107 consecutive AIS patients (65 males, mean age
67.2 ± 14.2 years) were enrolled. 39 (36.4%) patients presented with
elevated cTnT above the upper limit. The cTnT levels correlated
significantly with age (r = 0.448) and the levels of NT-proBNP
(r = 0.528), cystatin C (r = 0.457), CK-MB mass (r = 0.253), urea
(r = 0.281), and albumin (r =−0.219). Multiple logistic regression
analysis found creatinine N90 μmol/L (OR = 3.45; 95% CI: 1.09–
10.85), NT-proBNP (OR = 1.09 per 100 μg/L increase; 95% CI: 1.03–
1.16) and CK-MB mass (OR = 1.45 per 1 μg/L increase; 95% CI: 1.04–
2.04) to be associated with cTnT elevation in AIS patients.
Conclusion: Elevated cTnT can be relatively frequently detected in
AIS patients. To reliably identify the patients with current acute
myocardial impairment, more in-depth clinical investigation is
needed.
Trial registered at http://www.clinicaltrials.gov (no. NCT01541163).
Supported by the IGA MH CR grant number NT/11046-6/2010.

doi:10.1016/j.jns.2013.07.903
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Stroke outcome after endovascular treatment:
Influence of the site of occlusion

H. Henona, P. Aguettazb, M. Bodenanta, M. Aggourb, D. Leysa,
X. Leclercb. aStroke Unit, CHRU of Lille, Lille, France; bNeuroradiology,
CHRU of Lille, Lille, France

Background: After IV thrombolysis, patients with occlusion of both
M1 and ICA (tandem occlusion) have a worse outcome than patients
with isolated M1 occlusion (iM1 occlusion).
Objective: We aimed to evaluate the influence of the site of
occlusion on stroke outcome after endovascular treatment.
Patients and methods: We included consecutive patients treated
by endovascular procedure because of a stroke related to an occlusion
of M1, isolated or associated with an ICA occlusion. Mechanical

Abstracts / Journal of the Neurological Sciences 333 (2013) e215–e278e230



thrombectomy was performed using a stentriver (Solitaire FR). We
evaluated clinical severity of stroke (NIHSS), lesion volume (pre-
treatment diffusion MRI), haemorrhagic complications (T2*MRI at 24 h
(ECASS II)), recanalisation at the end of the procedure (TICI criteria),
and 3-month outcome (mRS). Favourable outcome was defined as a
mRS ≤ 2 or identical to pre-stroke mRS.
Results:Among 28 consecutive patients (median age 58.5 years, 8men,
median NIHSS 18, 21 treated by IV rtPA), 14 had iM1 occlusion, 14
tandem occlusion. Demographics, NIHSS, stroke volume, delay and
duration of endovascular procedure, and number of patients with IV
rtPA did not differ between groups. The rates of recanalisation of M1, of
hemorrhagic complications and of favourable outcome at month-3
(57% in iM1 occlusion and 64% in tandemocclusion)were similar in the
2 groups of patients. Multivariate analysis found infarct volume to be
the only independent predictor of 3-month outcome.
Conclusion: After endovascular treatment, 3-month outcome was
similar in patients with tandem occlusion compared to patients with
iM1 occlusion, without clear influence of the site of occlusion.

doi:10.1016/j.jns.2013.07.904
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Alcohol attributable fraction of stroke mortality in Russia

Y.E. Razvodovsky. Psychiatry, Grodno State Medical University, Grodno,
Belarus

Background: Stroke is an international health problem with high
associated human and economic costs. Themortality rate from stroke in
Russia is one of the highest in the world. Risk factor identification is
therefore a high priority. Epidemiological evidence suggests that binge
drinking increases the risk for ischemic and hemorrhagic stroke.
Objectives: The aim of the present studywas to estimate the premature
stroke mortality attributable to alcohol abuse in Russia on the basis of
aggregate-level data of stroke mortality and alcohol consumption.
Methods: Age-standardized sex-specific male and female stroke
mortality data for the period 1980–2005 and data on overall alcohol
consumption were analyzed by means ARIMA time series analysis.
Results: The results of the analysis suggest that 26.8% of all male stroke
deaths and 18.4% female stroke deaths in Russia could be attributed to
alcohol. The estimated alcohol-attributable fraction for men ranged
from 16.2% (75+ age group) to 57.5% (30–44 age group) and for
women from 10.3% (75+ age group) to 43.5% (30–44 age group).
Conclusions: The outcomes of this study provide support for the
hypothesis that alcohol is a major contributor to the high stroke
mortality rate in Russian Federation. Therefore prevention of alcohol-
attributable harm should be a major public health priority in Russia.
Given the distribution of alcohol-related stroke deaths, interventions
should be focused on the young and middle-aged men and women.

doi:10.1016/j.jns.2013.07.905
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Perilesional and subcortical plasticity after focal ischemic
stroke is associated with motor recovery: A tensor-based
morphometry study

E. Abelaa, A. Seilerb, J. Missimerc, A. Federspield, C. Hesse,
M. Sturzeneggere, R. Wiestb, B. Wederb,f. aNeurology and Institute
of Neuroradiology, Switzerland; bInstitute of Neuroradiology, University
Hospital Inselspital, Bern, Switzerland; cBiomolecular Research, Paul

Scherrer Institute, Villigen, Switzerland; dPsychiatric Neurophysiology,
University Hospital of Psychiatry, Switzerland; eNeurology, University
Hospital Inselspital, Bern, Switzerland; fNeurology, Kantonsspital
St. Gallen, St. Gallen, Switzerland

Background: In preclinical models of cortical sensorimotor stroke,
extensive remodeling of perilesional and subcortical gray matter
(GM) has been described. It is unknown whether these morpholog-
ical changes can be detected in clinical populations as well.
Objective: Tomeasure the longitudinal GMplasticity in stroke survivors
using MRI, and to identify its relationship with motor recovery.
Patients and methods: We tracked motor recovery in 28 patients
suffering from hand paresis after cortical sensorimotor stroke with a
detailed battery of hand function tests. We used a longitudinal principal
component analysis to quantify and classify recovery subgroups. To
assess GM volume change, we performed tensor-based morphometry
and statistical parametricmappingon high-resolution T1-weightedMRI
scans acquired between 3 and 9 months post-stroke. Significance was
estimated using threshold-free cluster enhancement. Cytoarchitectonic
regions-of-interest were used for structure–behavior correlations and
subgroup comparisons.
Results: Multivariate classification yielded three recovery subgroups.
We found significant GM expansion in perilesional premotor cortex,
ipsilesional caudate and ipsilesional mediodorsal thalamus, and GM
atrophy in the contralesional cerebellum. A 3 × 2-ANOVAwith recovery
subgroup (fast, slow, impaired) and site of plasticity (premotor,
thalamic) as between-subject factors revealed a significant interaction
effect (F(2,106)= 3.837, p = .025): fast recoverers showed more
perilesional, impaired recoverers more thalamic GM expansion.
Thalamic GM change was significantly correlated with chronic motor
impairment (r = .829, p = .011).
Conclusions: Subcortical GM plasticity can be detected non-invasively
during subacute phases of recovery, and correlates with post-stroke
motor outcome. This might reflect an adaptive, but insufficient, shift of
motor control from pyramidal to extrapyramidal circuits.

doi:10.1016/j.jns.2013.07.906
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Acute ischemic stroke with medial cerebral artery hyperdense
sign — Comparison of intravenous thrombolysis and
catheter-based therapy: A pilot study

T. Peiskera, P. Vaškoa, B. Kožnarb, P. Widimskýb, I. Štětkářováa.
aNeurology, Third Faculty of Medicine, Charles University and University
Hospital Royal Vineyards, Prague, Czech Republic; bCardiology,
Third Faculty of Medicine, Charles University and University Hospital
Royal Vineyards, Prague, Czech Republic

Introduction: Acute ischemic stroke due to occlusion of medial
cerebral artery (MCA) has an unfavourable prognosis in spite of
intravenous rtPA administration. Alternative treatment options are
still a matter of debate. In this study, we compared the results of rtPA
and mechanical trombectomy in the matched study groups.
Material and methods: Ten patients underwent a direct mechanical
thrombectomy (catheter-based therapy, CBT group) of MCA occlusion
and were compared to 10 matched individuals, who were treated for
acute ischemic stroke by intravenous thrombolysis (IVT group). All 20
patients had hyperdense sign on initial non-contrast CT scan. IVT group
(8 females, average 58 yrs, range 38–79) had an initial NIHSS of 15
points. CBT group (8 females, average 59 yrs, range 32–79) had the
initial NIHSS of 14 points.Mean onset to needle timewas 124 min in IVT
group and 140 min in CBT group.
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Results: Early MCA recanalization was reached in nine subjects
in the CBT group and in three patients in IVT group as assessed
by ultrasound. Symptomatic intracerebral haemorrhage occurred in
one subject in CBT group and in two patients in IVT group.
Favourable outcome (mRS 0–2) on acute hospital discharge was
achieved in five individuals treated by CBT and in two persons, who
received IVT.
Conclusion: This pilot study showed promising outcomes (angio-
graphic and clinical) after direct CBT when it is initiated with
minimal delay. Further research comparing direct CBT versus IVT is
warranted.
Supported by: The Charles University Prague Research Projects P34,
P35 and 266705/SVV/2013.

doi:10.1016/j.jns.2013.07.907
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Functional condition of central and cerebral hemodynamic
in patients with coma caused by acute ischemic stroke

O.O. Ivanova, M.G. Zhestikovab, Y.A. Churliaevc, K.V. Lukashevc,
O.V. Rudenkovaa, D.G. Dantsigerd, A.G. Checheninb,
V.M. Aliferovae, N.G. Zhukovae, I.A. Zhukovae. aNeurology, City Clinical
Hospital Q 1, Russia; bNeurology, State Educational Establishment of
Additional Medical Education 'Novokuznetsk Post-Graduate-Medical
Institute' Russian Health Care, Russia; cReanimatology, City Clinical
Hospital Q 1, Novokuznetsk, Russia; dManegment, City Clinical Hospital
Q 1, Novokuznetsk, Russia; eNeurology, State Educational Establishment
of High Professional Education Siberian Medical University, Tomsk,
Russia

The aim of study was to evaluate the functional condition of central
hemodynamic and cerebral blood flow in acute ischemic stroke
comatose patients.
Objective: The continuous simultaneous assessment of invasive
central hemodynamic and intracranial pressure (ICP), transcranial
Doppler measurement of cerebral hemodynamic was performed in
35 comatose ischemic stroke patients on 1, 3, 5 and 7th day of acute
period.
Material and methods: The cardiac index (CI) was significantly
higher on 3rd and 7th day of acute period. The mean arterial
pressure (MAP) was increased.
Results: The systemic vascular resistance index (SVRI) was higher
than normative range. ICP was significantly higher on 3rd and 5th
day in comparison with 1st day (р b 0.05–0.001) and was higher
than normative range value. Cerebral perfusion pressure (CPP) was
assessed in normative range value and on 7th day it was 96.6 ±
2.12 mm Hg. Time average maximum velocity (TAMX) in middle
cerebral artery on stroke side increased significantly on 7th day
(р b 0.05–0.001). Pulsatility index (PI) on 3rd day was 1.2 time
higher than 1st day value and was 1.16 ±0.07 and it was a result of
increased ICP. The maximal value (0.64 ± 0.02) of the resistive index
(RI) was on 3rd day (р b 0.05–0.001).
Conclusions: The reaction of central hemodynamic was aimed
to provide an adequate cerebral perfusion. The elevation of cere-
bral blood flow and mean arterial pressure on 7th day of acute
period of ischemic stroke was a result of cerebral autoregulation
impairment.

doi:10.1016/j.jns.2013.07.908

Abstract — WCN 2013
No: 2219
Topic: 3 — Stroke
Quality of care registry of cerebrovascular disease in
Veneto region: One year of experience in monitoring
and implementing stroke care

L. Nardettoa, M. Saugob, S. Tonelloa, F. Avossab, M. Saiac,
B. Giomettoa. aUO Neurologia Ospedale Ca Foncello Treviso, Treviso,
Italy; bServizio Epidemiologico Regionale, Regione Veneto, Padova, Italy;
cSegreteria Regionale Sanità Regione Veneto, Venezia, Italy

Objective: To pilot and promote the use of a regional “quality of care
register” for cerebrovascular disease to document procedures, treat-
ments, compliance with evidence-based indications, and to guide
improvements in ischemic stroke patient management.
Materials and methods: The multicentric, observational prospective
study, funded by the Regional Government of Veneto with the
participation of Pfizer Italia, was designed to collect data on patients
admitted to Ist and IInd level SUs for cerebrovascular diseases in the
Veneto Region from 1/09/2011 to 31/8/2012. Patients' complete care
pathway was assessed from the pre-hospital phase, to the emergen-
cy department, to admission to SU, discharge and follow-up.
Results: During the collection period 3357 admissions for cerebro-
vascular diseases were recorded. Of the ischemic stroke patients, 75%
reached the ER and underwent a brain CT within 4.5 h of symptoms
onset and were thus in time to undergo reperfusion therapy, but
thrombolysis involved only 18% of all ischemic stroke. In terms of
compliance with the main guidelines, the study revealed poor use of
the leading standardized neurological assessment scales (Rankin and
NIHSS), and that a high percentage of patients were not taking
adequate preventive treatment, a significant percentage of patients
were not recommended to take statins after ischemic stroke (46%),
and patients with cardioembolic stroke were not discharged with
anticoagulant therapy (46%).
Conclusions: The system for monitoring of patients with cerebro-
vascular pathology is designed both to identify structural weak-
nesses in the stroke pathway requiring organizational/legislative
intervention, and to evaluate the quality and standardization of the
care pathway.

doi:10.1016/j.jns.2013.07.909
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Predictors of early post-stroke seizures in patients with
spontaneous intracerebral hemorrhage

A. Osama, Y. Ashour, M. Negm, H. Aboel-Hamd. Neurology,
Suez Canal University, Ismailia, Egypt

Background: Seizures are common in patients with spontaneous
intracerebral hemorrhage (ICH). Understanding of the risk factors of
seizures following ICH is needed to predict which patient will require
treatment.
Objective: To determine the factors predicting the occurrence of
early post-stroke seizures in patients with spontaneous ICH.
Methods: Seventy patients (43 males and 27 females) with first time
spontaneous ICH were included in the study. Their age ranged from
27 to 90 years (mean 58.5 ± 11.1). All the patients were subjected
to clinical examination, laboratory investigations (including early
morning serum cortisol level), computed tomography brain scan at
the time of admission and after 48 h, and electroencephalography.
Patients were followed up for 7 days for the occurrence of early
seizures.
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Results: On the follow-up period, 13 patients (18.6%) developed
early post-stroke seizures. Of them, 4 patients (30.7%) had focal
seizures and 9 patients (69.3%) had generalized seizures. Patients
with early post-stroke seizures were significantly more likely to have
Glasgow Coma Scale (GCS) b 12, high systolic and diastolic blood
pressure, high body temperature, high random blood glucose level,
lobar cortical hematoma, hematoma volume N30 cc, peri-hematoma
edema, midline shift, hematoma expansion after 48 h and periodic
lateralized epileptiform discharges (PLEDs) than patients without
seizures.
Conclusions: GCS b 12, high systolic and diastolic blood pressure,
high body temperature, high random blood glucose level, lobar
cortical hematoma, hematoma volume N30 cc, peri-hematoma
edema, midline shift, hematoma expansion after 48 h and PLEDs
can be considered as predictors of early post-stroke seizures.

doi:10.1016/j.jns.2013.07.910
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A case of anterior spinal artery syndrome (ASAS) demonstrated
by angiography

A.C. Diricana, V.B. Dogana, A. Koksala, H.H. Selcukb, S. Baybasa.
aNeurology, Bakirkoy Prof. Dr. Mazhar Osman Mental Health and
Neurological Diseases Training and Research Hospital, Turkey;
bRadiology, Bakirkoy Training and Research Hospital, Istanbul, Turkey

A 27-year-old woman experienced pain, paresthesia and weakness
after her mother made massage to her neck. Nearly 1 after, her
upper extremities became plegic and her lower extremities became
weaker and 5 h later she became totally quadriplegic. Neurological
examination revealed extreme neck pain, quadriplegia, decreased
deep tendon reflexes, sensory disturbance of pain and temperature
below the neck and urinary incontinence. MRI T2 weighted images
showed a high-intensity lesions which did not enhance after contrast
material at C4-7 segments. Vasculitic markers were negative.
Echocardiography was normal. Serum viral markers were negative.
In CSF, cell account and biochemistry was normal, viral markers were
also negative. ASAS was diagnosed according to the owl's eye
appearance which is large, round, single, central lesion locating in
the anterior side of the spinal cord supporting an ischemic disease in
cervical diffusion MRI. Angiography was performed and it showed
that vertebral arterial flow was intact but there was an interruption
in the blood flow of anterior spinal arteries at the 4–7th cervical
segments. ASAS is a very rare entity and its MRI findings such as the
“owl's eye” appearance is specific and demonstrative and angio-
graphic demonstration of occlusion of anterior spinal arteries is
relatively rare. We report this case because it has typical clinical and
MRI findings and could also be demonstrated by angiography.

doi:10.1016/j.jns.2013.07.911
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The association of sleep quality in ischemic stroke patients

I.-A. Shiha, P.-J. Tsaib, S.-C. Linc, Y.-C. Chouc. aNeurological Department,
Chang Bing Show-Chwan Memorial Hospital, Changhua County, Taiwan,
ROC; bDepartment of Hyperbaric Medicine Oxygen Therapy, Chang Bing
Show-Chwan Memorial Hospital, Changhua County, Taiwan, ROC;
cGraduate Institute of Life Sciences, National Defense Medical Center,
Taipei, Taiwan, ROC

Background: Sleep-disordered breathing (SDB) represents both a
risk factor and a consequence of stroke.
Objective: To determine the diversity of sleep quality in patients
with different TOAST classification.
Method: With cross-sectional study, 61 patients came from the
Chang-Bing Show-Chwan Memorial Hospital. Utilize the structural
formula questionnaire to collect demography and polysomnography,
describes the materials centralized and dispersing the situation in
terms of average, standard deviation, percentage of number of times.
Use one-way ANOVA pays inference statistics.
Results: In this study, our male patients are about 55.7% and mean
age is 63 ± 12.7, which has 26.1 ± 4.5 kg/m2 in Body mass index
(BMI), and Apnea–hypopnea Index (AHI) is 15.2 ± 17.8. With the
analysis of related risk factor in AHI and Athens Insomnia Scale (AIS),
it has been showed that BMI in sleep disorder patients is higher than
that in normal people (all p values b 0.05). It also shows that patients
with sleep disorder have the problem with overweight (BMI ≧
24 kg/m2). Furthermore, the potential risk factors showed that
cardioembolism is higher in BMI andAHI (all p values N 0.05). However,
large artery atherosclerosis is higher in AIS and Epworth Sleepiness
Scale (all p values N 0.05). These data showed significance with
sleepiness in daytime, but no significance with age, smoking behavior
and alcohol intake.
Conclusion: The sleep quality would be affected in overweight
people. Moreover, sleepiness in daytime in different TOAST classifi-
cations of stroke had been confirmed.

doi:10.1016/j.jns.2013.07.912
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Quality control of carotid stenting with digital subtraction
angiography and computed tomography angiography:
Similarities and differences

W. Freunda, M. Dornachera, T. Stubera, M. Juchemsa, B.L. Schmitzb.
aDiagnostic and Interventional Radiology, University Hospitals Ulm,
Ulm, Germany; bNeuroradiology, University Hospitals Ulm, Ulm, Germany

Background: The effect of carotid stenting must be continuously
monitored to ensure good patient outcomes. Mostly this is done by
means of digital subtraction angiography DSA. Increasingly, comput-
ed tomography angiography CTA is used as an alternative. To assess
differences between both methods, we retrospectively compared
DSA and CTA after carotid stenting.
Patients and methods: Retrospective analysis of pre- and post-
interventional CTA and DSA in carotid stenting patients. We found 59
patients with complete records. Two readers independently assessed
the images on PACS workstations and measured carotid diameters
according to NASCET criteria. Stenosis as well as technical success
rates (improvement over 20% and less than 50% residual stenosis)
and interrater reliability and correlations were computed for both
methods.
Results: Mean preinterventional stenosis rates were 69.9% for CTA vs
59.3% for DSA, postinterventional stenosis was 20.5 vs. −17.4%
respectively. Technical success rates were calculated for DSA to be
97.5% and for CTA 85.6%. The correlation of both methods was higher
preinterventionally (.69, p b .0001) than postinterventionally (.48,
p = .0001). Interrater reliability wasmostly moderate to good (lambda
.46–.79).
Conclusion: Due to the volumetric dataset with the possibility to
perform measurements orthogonal to the vessel and to assess the
minimal diameter independent from projection angles of DSA,
the measurement of preinterventional stenosis was deemed more
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accurate with CTA, thus giving higher stenosis rates. Postinter-
ventional assessment with DSA is prone to a bias since the
intervention is performed under control in one projection. CTA
however demonstrated regularly less optimal results in other
projections.

doi:10.1016/j.jns.2013.07.913
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Optimized amide proton transfer imaging of ischemic stroke

Z. Daia, G. Yana, S. Lia, G. Xiaob, Z. Shena, G. Zhanga, R. Wua.
a2nd Affiliated Hospital of Shantou University Medical College, Shantou,
China; bHanshan Normal University, Chaozhou, China

Objective: The identification of ischemic penumbra is very important
to guide the treatment in ischemic stroke. Amide proton transfer
(APT) imaging, a new MRI technology, is expected to detect the
ischemic penumbra more precise than PWI–DWI mismatch in
hyperacute cerebral infarction. But APT effect is typically small and
sensitive to pre-saturation power, which needs to be optimized in
the first 3 h after stroke.
Material and methods: Twelve adult male Sprague Dawley rats
underwent permanent middle cerebral artery occlusion by thread
embolism. MRI experiments were conducted under an Agilent 7T
animal MRI system in the first 3 h after ischemic stroke. APT imaging
was obtained by the home-made APT sequence. Parameters were
used: Offset at 3.5 ppm and −3.5 ppm, TR/TE = 26/2.5 ms, FA = 5°,
slice thickness = 2 mm, FOV= 34 × 34 mm^2, NEX= 64, matrix =
64 × 64 and bandwidth = 50 kHz. APT MRI was optimized as func-
tions of pre-saturation power. The pulse power (Gauss pulse, 15 ms)
was serially set from 0.4 μT to 1.6 μT with intervals of 0.2 μT. Amide
proton transfer imaging and contrast to noise rate (CNR) were
processed in Matlab.
Results: The optimized pre-saturation power in the first 3 h was
0.6 μT, which had better spatiotemporal resolution and contrast than
others. The best CNR was about 4. Moreover, the APT effect almost
disappeared when the pre-saturation power was varied more than
0.4 μT.
Conclusion: Our study demonstrates the optimized APT imaging in the
first 3 h of ischemic stroke, which showed the ischemic lesion precisely
and be promising for an accurate gauge of ischemic penumbra.

doi:10.1016/j.jns.2013.07.914
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Endovascular treatment of acute basilar artery occlusion

T. Dorňáka, R. Herziga, D. Školoudíkb, D. Šaňáka, M. Kulihab,
M. Roubecb, M. Kocherc, V. Procházkad, M. Krála, T. Veverkaa,
M. Heřmanc, J. Zapletalováe, P. Kaňovskya. aNeurology, Faculty of
Medicine and Dentistry, Palacky University and University Hospital,
Olomouc, Czech Republic; bNeurology, Ostrava University and
University Hospital, Ostrava, Czech Republic; cRadiology, Faculty of
Medicine and Dentistry, Palacky University and University Hospital,
Olomouc, Czech Republic; dRadiology, Faculty of Medicine and Dentistry,
Palacky University and University Hospital Ostrava, Ostrava,
Czech Republic; eMedical Biophysics, Faculty of Medicine and Dentistry,
Institute of Molecular and Translational Medicine, Palacky University
Olomouc, Olomouc, Czech Republic

Background: Acute ischemic stroke (AIS) caused by basilar artery
occlusion (BAO) is often associated with a severe and persistent
neurological deficit and a high mortality rate. Nevertheless, the most
effective therapeutic approach has not been established yet.
Objective: To evaluate safety and efficacy of multimodal endo-
vascular treatment (ET) of acute BAO, including bridging therapy
(intravenous thrombolysis [IVT] with subsequent ET).
Patients and methods: In the retrospective, bicenter study, the set
consisted of 37 AIS patients (29 males; mean age 60.8 ± 9.2 years)
with radiologically confirmed BAO. Following data was collected:
baseline characteristics, risk factors, pre-event antithrombotic treat-
ment, neurological deficit at time of treatment, time to therapy,
recanalization rate (with successful recanalization defined as Throm-
bolysis in Cerebral Infarction score 2–3), post-treatment imaging
findings. 90-Day outcome was assessed using modified Rankin scale
(mRS) with good clinical outcome defined as 0–3 points.
Results: The mean National Institutes of Health Stroke Scale score at
presentation was 21.3 ± 8.3 points. The mean time to treatment was
5.31 ± 0.13 h. In 17 bridging group patients, mean time from IVT to ET
1.39 ± 0.05 h. Successful recanalizationwas achieved in 89.2% patients.
In patients with BAO recanalization versus those without recanaliza-
tion, good 90-day clinical outcome was observed in 36.4% versus 0%
(p N 0.05), 90-day mortality was 30.3% versus 75.0% (p N 0.05) and
mean 90-day mRS was 3.80 versus 5.75 points (p N 0.05).
Conclusion: Data in this series showed that multimodal ET was an
effective recanalization method of acute BAO. BAO recanalization
was associated with lower mortality, but not necessarily with good
clinical outcome.

doi:10.1016/j.jns.2013.07.915
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Influence of acute aneurysmal subarachnoid hemorrhage on
subpopulations of mononuclear cells

J. Peraa, R. Morgab, E. Grzywnac, T. Dziedzica, M. Moskalac,
A. Szczudlika, A. Slowika. aNeurology, Jagiellonian University Medical
College, Poland; bNeurosurgery and Neurotraumatology, University
Hospital, Poland; cNeurosurgery and Neurotraumatology, Jagiellonian
University Medical College, Krakow, Poland

Background: Aneurysmal subarachnoid hemorrhage (aSAH) causes
specific changes in transcription profiles of peripheral blood cells
with a downregulation of transcripts related to T lymphocytes and
an upregulation of transcripts related to monocytes and neutrophils.
However, it is uncertain whether those changes reflect changes in
cell count or in their activities.
Objective: To analyze changes in subpopulations of mononuclear
cells in the acute phase of aSAH.
Patients and methods: Nine patients with acute nontraumatic aSAH (7
females) and 10 control subjects (8 females) were recruited into the
study. Flow cytometry method was used to analyze following subpop-
ulations of leukocytes: T lymphocytes (CD3+, CD4+, CD8+, invariant
natural killer t cells [iNKT]) and monocytes (classical CD14++CD16-,
intermediate CD14++CD16+, nonclassical CD14+CD16++).
Results: Significant changes in leukocyte composition with an increase
of granulocyte percentage (85.3% vs 63.3%) and a decrease of monocyte
(4.9% vs 6.2%) and T lymphocyte (10.0% vs 26.5%) percentages were
noted in aSAH patients comparing with controls (p b 0.05). Among
monocytes a significant decrease only of nonclassical monocyte count
was observed in aSAH patients (p b 0.05). Analysis of subsets of T
lymphocytes revealed significantly lower count of CD3+, CD4+, and
iNKT in aSAH patients comparing with controls.
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Conclusion: Acute aSAH strongly influences the composition of
leukocytes in the peripheral blood. In particular, we found a decrease
of nonclassical monocyte count concomitantly with decreased
numbers of CD3+, CD4+ and iNKT cells.

doi:10.1016/j.jns.2013.07.916
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Is thrombolysis realizable at the Department of Neurology,
Fann Teaching Hospital, Dakar-Senegal?

D. Coulibaly, Y. Bassong, P. Mbonda, K. Touré, A.G. Diop, M.M. Ndiaye.
Neurology, Cheikh Anta Diop, Dakar, Senegal

Background and purpose: Stroke is a real health problem with a high
morbidity and mortality in developing countries. This figure is
increasing and worsening because of a problem of management.
Nevertheless, the organization of care in the acute phase significantly
reduces the cost, morbidity and mortality of stroke. Among these
treatments, thrombolysis is the most effective therapeutic means to
prevent lasting disability. However neurological clinics exist in Africa,
thrombolysis in stroke patients is not updated. The study focused on the
feasibility of thrombolysis in our neurological department.
Methods: This is a prospective study from September 2010 to April
2012 in a population of patients attending the Department of
Neurology, Fann Teaching Hospital of Dakar-Senegal for stroke. Data
on sociodemographic, lifestyle, delay to attend the clinic and to
realize the CT scan of the brain were collected. We performed
univariate and multivariate comparing the time of consultation and
achievements of brain scan with socioeconomic data.
Results: Data of 285 patients was collected. They had a mean age of
56.5 years, male (50%), and ischemic stroke (73%). The main risk
factors for stroke were: hypertension and diabetes.
The consultation period was within 3 h for 19.8% and within 6 h for
15.1%. 23.3% came by ambulance and 66.7% by public transport. 9%
had the CT scan performed within 3 h and 18% within 6 h. No
statistically significant difference between time compared to vari-
ables of interest before 6 h was observed.
Conclusions: Thrombolysis appears feasible in our clinic.

doi:10.1016/j.jns.2013.07.917
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Time is brain: Stroke thrombolysis in Brunei Darussalam

G.C. Chana, U. Meyding-Lamadea,b. aDepartment of Neurology,
Neuroscience Stroke and Rehabilitation Centre, Bandar Seri Begawan,
Brunei; bDepartment of Neurology, Krankenhaus Nordwest,
Frankfurt/Main, Germany

Background: Stroke is emerging as a major public health problem
for Brunei Darussalam. The Neuroscience, Stroke and Rehabilitation
Centre (NSRC) has established a dedicated stroke unit since 2010.
Objective: To assess the demographic of patients admitted with
ischaemic stroke into NSRC who were within the 4.5 hours thrombo-
lytic window.
Methods: Medical case-notes of all patients admitted with stroke
(ischemic or haemorrhagic) from July 2010 to October 2012 were
reviewed. Data collected included age, gender, referral centres, time
of symptoms, time of arrival in NSRC, time of thrombolysis and
length of stay.

Results: Out of 456 charts reviewed, 21 patients (5%) received
intravenous thrombolysis with Alteplase. There were 13 (62%) males
and 8 (38%) females. 86% of patients were referred from Brunei
Darussalam main hospital (RIPAS) while 14% were referred from
Jerudong Park Medical Centre. The mean age of patients was 56 ±
12 years (range 23–88).
The mean time from onset of symptoms to iv needle thrombolysis
was 179 ± 62 min. The mean door to iv needle thrombolysis was 48±
22 min. Thus the mean time from onset of symptoms to reaching our
unit (door) was 131 min.
Conclusion: In our preliminary study (with small number of
patients), there is a quick and efficient door to needle thrombolysis
time of 48 min. However there is a need to improve the time delay
(131 min) from the onset of symptoms to reaching our stroke unit.

doi:10.1016/j.jns.2013.07.918
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Demographic of stroke: A comparative study between Brunei
Darussalam Neuroscience, Stroke and Rehabilitation Centre
and Krankenhaus Nordwest, Frankfurt, Germany

G.C. Chana, B. Bassab, U. Meyding-Lamadea,c. aDepartment of
Neurology, Neuroscience Stroke and Rehabilitation Centre, Bandar
Seri Begawan, Brunei; bDepartment of Neurology, Frankfurt/Main,
Germany; cKrankenhaus Nordwest, Frankfurt/Main, Germany

Background: The Neuroscience, Stroke and Rehabilitation Centre
(NSRC) of Brunei Darussalam has been working in collaboration with
Krankenhaus Nordwest Hospital, Frankfurt since 2010.
Objective: To compare the demographic of patients between the two
centres.
Methods:All patients admittedwith stroke (ischemic or haemorrhagic)
from July 2010 to November 2011 to both centres were reviewed. Data
collected included age and gender.
Results: In the Brunei data, 254 patients (59% male, 41% female) were
studied (mean age of 60 ± 14 years, range 22–95). The male to female
ratio in age group 21–30 is 1:0, age group 31–40 is 3:1, age group 41–50
is 2:1, age group 51–60 is 3:2, age group 61–70 is 1:1, age group 71–80
is 1:1, and age group N 80 is 1:1.
In the Frankfurt Krankenhaus Nordwest data, 3498 patients (50% male,
50% female) were studied (mean age 72.45 ± 20 years, range 19–103).
The male to female ratio in age group 21–30 is 1:3, age group 31–40 is
1:2, age group 41–50 is 1:1, age group 51–60 is 2:1, age group 61–70 is
2:1, age group 71–80 is 1:1, and age group N 80 is 1:2.
Conclusion: Comparing Brunei NSRC to Frankfurt Krankenhaus
Nordwest the mean age of stroke disease is 12 years younger in the
Brunei patients and higher male to female ratio in the age group of
31–40 and 41–50. This warrants further study to identify the
possible reasons for the demographic difference between an Asian
and Western population.

doi:10.1016/j.jns.2013.07.919
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Cortical deafness as a sole manifestation of ischemic
cerebrovascular disease

E. Papageorgiou, G. Matikas, X. Papastergios, V. Koukouni, G. Gekas.
Neurology Department General Hospital of Nikaia, Athens, Greece
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Background: Cortical deafness is a very rare condition characterized
by the complete disruption of central auditory processing with intact
peripheral auditory function.
Objective: To describe a case of cortical deafness associated with
ischemic cerebrovascular disease.
Patients and methods: A 61 year-old female with a history of arterial
hypertension presented to our department complaining of a sudden
complete hearing loss. On examination, she was alert but slightly
confused and agitated. Her spontaneous speech was fluent with
occasional paraphasic errors. She was unable to follow verbal com-
mands, but could understand simple written information. She
appeared totally deaf, with no startle response to loud sounds. The
rest of the neurological examination was unremarkable. Brain CT
scan demonstrated a chronic right temporoparietal ischemic infarct.
Otologic examination revealed no evidence of external or middle ear
disease. Audiometry showed normal middle ear reflexes. Brainstem
auditory evoked potentials were normal, consistent with normal
auditory processing up to and including the inferior colliculi. An MRI
scan demonstrated the old right temporoparietal infarct and an
additional hyperacute ischemic infarct in the left posterior parietal
area, extending into the Heschl's gyrus, the superior temporal gyrus
and the Sylvian fissure. In three months' follow-up, the patient
showed no improvement and she was able to communicate only
through reading and writing.
Conclusion: Our case emphasizes on cortical deafness as a rare sole
manifestation of ischemic cerebrovascular disease associated with
bilateral damage of the primary auditory cortex.

doi:10.1016/j.jns.2013.07.920
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Central obesity in the poorest region in Chile

R.J. Rivasa,b, C.A. Klappb,c, C.A. Darochb,d, H.M. Vásquezb,d.
aNeurology Department, Universidad de La Frontera, Chile; bStroke Unit,
Clínica Alemana de Temuco, Temuco, Chile; cNeurology Department,
Clínica Alemana de Temuco, Temuco, Chile; dNutrition Department,
Clínica Alemana de Temuco, Temuco, Chile

Background: Stroke is the first most common specific cause of death in
Chile, since 2008. The increased risk in our region is explained by the
prevalence of poverty, diabetes, a sedentary lifestyle and overweight.
Object: Is to assess the waist circumference (WC) in Clínica Alemana
Temuco, during January 2011 to March 2013, in patients with a
stroke.
Methods: We evaluated patients with a stroke diagnosis, in our
primary Stroke Unit, who were hospitalized for ≥72 h. Waist
circumference (WC) was measured according to WHO's recommen-
dations, by two nutritionists. The study patients were divided into 3
groups according to WC for cardiovascular risk, low risk (LR):
b94 cm (men); b80 cm (women); moderate risk (MR): 94–102 cm
(men); 80–88 cm (women); and high risk (HR): N102 cm (men);
N88 cm (women). We obtained a diagnosis of central obesity (CO)
using NCEP-ATP-III criteria.
Results: 81 patients were included. 48 were males (59.3%). Men
mean aged: 62 years (32–89), mean WC: 103.9 (SD: ±9.9). BMI: 29.
LR: 14.6%, MR: 37.5%, HR: 47.9% (CO). Women mean age: 57.4 years
(35–81). Mean WC: 102.3 (SD: ±13.6), BMI: 29.9. LR: 3%; MR:
15.2%; HR: 81.8% (CO). Total sample corresponds to LR: 9.9%, MR:
28.4%; and HR: 61.7% (CO).
Conclusion: Central obesity is a major risk factor for cardiovascular
disease. This series of cases only shows that the problem is very
important in Chile. The obesity and central obesity are epidemic. We

should perform behaviors to lower these indicators, with much
education and government guidelines.

doi:10.1016/j.jns.2013.07.921
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Preliminary evaluation of diffusion kurtosis imaging in acute
stroke patients

Y.-L. Guoa, S.-J. Lia, P. Zhe Sunb, R.-H. Wua. aDepartment of Radiology,
The Second Affiliated Hospital, Shantou University Medical College,
Shantou, China; bAthinoula A. Martinos Center, Department
of Radiology, Massachusetts General Hospital and Harvard Medical
School, Boston, MA, USA

Aims: To translate and evaluate diffusion kurtosis imaging (DKI) in
stroke patients.
Methods: Four patients underwent DKI and conventional MRI
(including T1WI, T2WI, FLAIR and DWI) using a GE 1.5T HDx echo
speed plus an MRI scanner. Mean kurtosis (MK), radial kurtosis (Kr)
and axial kurtosis (Ka) were derived using DKI software in GE
ADW4.3 workstation. Fourteen regions of interest (ROI) were outlined
in infarction regions of stroke patients, including 2 ROIs in super-acute,
3 ROIs in acute, 6 ROIs in subacute and 3 ROIs in chronic lesions. The
stroke duration was determined from onset time and DWI signal
intensity. Stroke prognosis was evaluated by follow-upMRI and clinical
manifestations.
Results: During super-acute stroke, regions of hyperintensive MK
and Kr progressed to infarction with mild bleeding without noticeable
DWI and ADC abnormalities. For the case of sub-acute stroke, DKI (MK
and Kr) appeared hypointensive without significant change in DWI and
ADC maps. In addition, 10 ROIs showed abnormality in both DKI and
DWI/ADC maps.
Conclusions: DKI displayed contrast different from the standard DWI
and ADC maps. DKI remains promising to address false negative
signals in the standard DWI and ADC maps, and complement existing
stroke MRI for improved stroke diagnosis.

doi:10.1016/j.jns.2013.07.922
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Predictors of pneumonia in acute stroke inpatients in
emergency unit

S.R. Almeidaa, M. Bahiab, F.O. Limab, T.A.M.O. Cardosoa,
I. Paschoalc, L.M. Lia, Neurovascular Disease.
aNeurology, University of Campinas, UNICAMP, Campinas, Brazil;
bMedical Pathophysiology Department, University of Campinas,
UNICAMP, Campinas, Brazil; cMedical Clinic, University of Campinas,
UNICAMP, Campinas, Brazil

Background: Pneumonia is a serious complication in acute stroke
patients. Several mechanisms might be implicated including impair-
ment of the immune system and aspiration. The analyses of clinical
predictors are useful to guide the clinical management and to adopt
preventive measures in order to improve the patients' outcome.
Objective: To determine the independent predictors of pneumonia in
patients with acute stroke.
Methods: This is a retrospective study from July to December 2011.
All patients admitted with a diagnosis of stroke in an academic
medical center were included. We review all the medical charts and
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extracted information using a structured questionnaire, including the
demographics, NIH andGlasgowComa scales; risk factors (hypertension,
diabetes, dyslipidemia, smoking, alcohol, previous vascular disease);
type (ischemic vs. hemorrhagic) and localization of stroke (anterior vs.
posterior circulation); motor deficit; time use of mechanical ventilation.
Pneumonia was defined clinically and treated with antibiotics.
Results:One hundred and fifty nine patients aged 18 to 90 (mean 63 ±
13.5) years were admitted. Incidence of pneumonia was 32.1%.
Pneumonia incidence was higher in patients with ischemic stroke
(OR: 4.36, 95% CI: 1.9–10.0). Pneumonia was most common in those
with higher NIH and lower Glasgow coma scales (p b 0.0001). Patients
with pneumonia had longer hospitalization (p b 0.0001). Logistic
regression analyses identified only the NIH stroke scale as an
independent predictor of pneumonia (p= 0.001).
Conclusion: The severity of the deficit as evaluated by the NIHS scale
was shown to be the only independent risk factor for pneumonia in
acute stroke patients.

doi:10.1016/j.jns.2013.07.923
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New prognostic score for the prediction of 30-day outcome in
spontaneous supratentorial cerebral hemorrhage

L. Csibaa, I. Szélla, R. Szepesia, L. Lánczib, E. Berényib, K. Nagya,
D. Bereczkic, L. Kardosd. aNeurology, Debrecen University, Debrecen,
Hungary; bBiomedical Laboratory and Imaging Science, Debrecen
University, Debrecen, Hungary; cNeurology, Semmelweis University
Faculty of Medicine, Budapest, Hungary; dIndependent Statistician,
ANTSZ, Debrecen, Hungary

Objectives: The purpose of the present study was to evaluate
predictors of outcome in primary supratentorial cerebral hemor-
rhage. Furthermore, we aimed to develop a prognostic model to
predict 30-day fatality.
Methods: We retrospectively analyzed a database of 156 patients
with spontaneous supratentorial hemorrhage to explore the rela-
tionship between anamnestic, clinical and CT characteristics, and
fatal outcome within 30 days using multiple logistic regression
analysis. The analyzed factors included volumetric data assessed by
neuropathological and CT volumetry. A second CT scan in survivors,
or neuropathological ABC/2 volumetry in non-survivors was used
along with the baseline CT to assess the growth index of hematoma.
Results: Systolic blood pressure, serum potassium and glucose levels,
platelet count, absolute and relative hematoma volumes, presence and
size of intraventricular hemorrhage statistically significantly predicted
the fatal outcomewithin 30 days. Based on our results we formulated a
six-factor scoring algorithm named SUSPEKT to predict the outcome.
Conclusions: After validation the SUSPEKT Score may be applicable in
general clinical practice for early patient selection to optimize individual
management or for assessment of eligibility for treatment trials.

doi:10.1016/j.jns.2013.07.924
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Association between metabolic syndrome and homocysteinemia
in ischemic stroke

M. Vujnica, N. Rasetaa, S. Miljkovicb, D. Racicb, V. Djajicb, O. Perazicc,
S. Pericd. aDepartment for Pathophysiology, Faculty of Medicine,
University Clinical Center in Banja Luka, Bosnia and Herzegovina;

bNeurology Clinic, University Clinical Center in Banja Luka, Bosnia
and Herzegovina; cInstitute for Occupational and Sport Medicine of the
Republic of Srpska, Banja Luka, Bosnia and Herzegovina; dNeurology
Clinic, Clinical Center of Serbia, School of Medicine, University of
Belgrade, Belgrade, Serbia

Background: Stroke is one of the leading causes of morbidity and
mortality worldwide. The role of metabolic syndrome and homo-
cysteinemia as risk factors for ischemic stroke is not completely clear.
Aim: To determine the frequency of metabolic syndrome and
homocysteinemia, as well as their association in patients with ischemic
stroke.
Method: The research included 53 subjects being on rehabilitation
after stroke and 40 clinical controls without vascular disease that
were on rehabilitation due to the back pain problems.
Results: The frequency of metabolic syndrome was much higher in
patients with stroke compared to control group (88.7% vs. 70.0%,
p b 0.05). The level of homocysteinemia and the frequency of
hyperhomocysteinemia were increased in the patients with stroke
(15.0 ± 5.50 μmol/L vs. 11.2 ± 2.51 μmol/L, p b 0.01 and 39.2% vs.
11.4%, p b 0.01, respectively). Among patients with stroke, those with
metabolic syndrome had higher frequency of hyperhomocysteinemia
(42.2% vs. 16.7%, p b 0.05) and the serum level of homocysteine was
significantly higher in patients with more individual components of
metabolic syndrome (11.1% in patients with 3 components, 36.8% in
patients with 4 components and 64.7% in patients with 5 components,
p b 0.05).
Conclusion: Our results suggest that metabolic syndrome and
homocysteinemia represent significant risk factors for ischemic
stroke. It seems that there is an association between these two
factors in pathogenesis of the ischemic stroke, but further analyses
are needed to confirm this hypothesis.

doi:10.1016/j.jns.2013.07.925
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Thrombolysis in ischemic stroke in a familial amyloidotic
polyneuropathy patient — Is there an increased risk
of hemorrhagic complication?

S. França, T. Mendonça, E. Azevedo, Grupo de Estudos
de Doença Vascular Cerebral
Centro Hospitalar de São João, Porto, Portugal

Background: Patients with familial amyloidotic polyneuropathy (FAP)
type I have typically a severe somatic and autonomic peripheral
neuropathy. Amyloid deposits of the mutated transthyretin (frequently
TTR Val30-Met, almost all produced by the liver) are said to mostly
spare the brain in this type of FAP. Nevertheless, with longer survival
induced by liver transplantation the choroid plexus TTR Val30-Met
production might become relevant.
Patients and methods: A 46-year-old woman with TTR Val30-
Met FAP, with liver transplant and pacemaker since age 37, and
on immunosuppression with tacrolimus, was admitted by acute
motor aphasia (NIHSS 4). Brain CT and analytical study were
normal. Thrombolysis was started 3.5 h after symptom onset. At
the stroke unit she worsened and repeated CT scan disclosing left
temporal and right fronto-basal hematoma. Due to pacemaker
MRI was not performed. Cervical and transcranial duplex scan
was normal. She was discharged a week later asymptomatic, on
triflusal 600 mg/d.
Discussion: There is no data on thrombolysis safety in FAP patients.
It is known that in some mutations there is an important amyloid
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deposition in the leptomenigeal and cortical vessels, with frequent
intracerebral hemorrhagic stroke (IHS).
Conclusion: Although with TTR Val30-Met mutation IHS is not
common, in our liver transplanted patient the local and remote
parenchymal hemorrhage after thrombolysis raises the hypothesis that
cerebral amyloid angiopathy might develop in the long-term in these
patients, due to maintained abnormal transthyretin production in the
choroid plexus. Brain pathological studies are necessary to confirm this
hypothesis in the TTR Val30-Met liver transplanted patients.

doi:10.1016/j.jns.2013.07.926
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Setting up a neuroscience stroke and rehabilitation centre
12,000 km away with the help of telemedicine

U. Meyding-Lamadéa, E. Craemera, C. Jacobia, C. Mohsa,
C. Schwarka, K. Enka, I. Jafaarb, A. Masrib, C. Chanb, B. Kressc.
aNeurology, Krankenhaus Nordwest, Frankfurt/Main, Germany;
bBruneian Stroke and Rehabilitation Centre, Jerudong, Brunei;
cNeuroradiology, Krankenhaus Nordwest, Frankfurt/Main, Germany

Background: Due to world-wide aging population neurologists are
urgently needed for stroke/non-stroke.
In Brunei Darussalamwe set up a national stroke unit, intensive care unit,
neurorehabilitation on-site including tele-neurology and tele-teaching.
Objective: The aim of this project “to teach to treat–to treat to
teach” was to set up a world class centre of neurology.
Methods: In 7/2010 set-up of the Bruneian Neuroscience Stroke and
Rehabilitation Centre (BNSRC) has started. To overcome the distance
of 12,000 km a telemedical network between the Department of
Neurology (KHNW) and BNSRC started. This international coopera-
tion includes a “specialist neurology” training program, accredited in
Brunei Darussalam by an international advisory board. Daily tele-
teaching, 24/7 tele-neurology service, as well as all neurological
laboratories have been set up on site by tele-cytology, and tele-
electrophysiology including EEG and ultrasound. Awareness cam-
paigns and telescience have been successfully started.
Results: The BNRSC already has been successfully audited according
to the STU requirements of the German Stroke Society. Over 2000
patients have been treated so far. Several Bruneian doctors are
enrolled in the specialist curriculum.
Conclusion: The program to teach to treat–to treat to teach resulted
in a local set up of a BNSRC, being built up by KHNW. This outstanding
project of a cooperation between the KHNW and BNSRC succeeded in
building up a centre of excellence of high end acute neurological
department including a stroke unit and neurorehabilitation.

doi:10.1016/j.jns.2013.07.927
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Stroke in patients with active and non-active malignancy

A.G. Sliwinskaa, G. Gromadzkaa, M.A. Karlinskia, A. Czlonkowskaa,b.
aSecond Department of Neurology, Institute of Psychiatry and Neurology,
Poland; bDepartment of Experimental and Clinical Pharmacology,
Medical University of Warsaw, Warszawa, Poland

Background: Global burden of stroke and cancer is steadily increasing
over the years. According to the previous studies, the pattern of stroke
in cancer patients may differ from the conventional one.

Objectives: To compare vascular risk factors, stroke etiology and
outcome among patients with positive or negative history of cancer,
with emphasis on the activity of the malignancy.
Methods: All consecutive acute stroke patients admitted to our
department between September 2006 and September 2011 were
included. We distinguished between patients:

1) with active malignancy (the diagnosis of cancer within 12 months
before stroke, AM);

2) with non-active malignancy (non-AM);
3) cancer-free patients (CF), used as a reference.

Results: Of 1558 acute stroke admissions, 90 (5.8%) had an additional
diagnosis of cancer, including 41 cases of AM (2.6%) and 49 cases of
non-AM (3.1%). Compared to CF group, non-AM patients did not differ
in terms of vascular risk factors; theymore frequently had stroke due to
small vessel occlusion (18.4% vs 7.0%, p = 0.003). AM patients less
frequently had atrial fibrillation (7.3% vs 23.5%, p = 0.016) and history
of previous stroke (2.4% vs. 24.9%, p = 0.018). Themost frequent stroke
etiology in the AM group was undetermined (61.0%) and they had
higher levels of serum inflammatory parameters. Stroke severity and
outcome were similar across all groups.
Conclusions: Compared to the CF patients, the pattern of stroke in
non-AM patients appears similar. However, stroke pattern in patients
with AM may be different from the conventional one, but it does not
affect the short term prognosis.

doi:10.1016/j.jns.2013.07.928
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Late cerebrovascular complications of radiation therapy for
pediatric primary central nervous system tumors

J. Passosa, H. Nzwalob, J. Marquesa, A. Azevedoc, S. Nunesd,
D. Salgadod. aNeurology, Instituto Português de Oncologia de Lisboa
Francisco Gentil, Lisbon, Portugal; bNeurology, Hospital de Faro EPE,
Faro, Portugal; cNeurology, Instituto Portugues de Oncologia de Lisboa
Francisco Gentil, Lisbon, Portugal; dPediatric Neuro-Oncology, Instituto
Portugues de Oncologia de Lisboa Francisco Gentil, Lisbon, Portugal

Background: Radiation therapy (RT) plays an important role in the
management of primary central nervous system tumors (PCNST) in
children. Despite field and dose optimization, late cerebrovascular
complications (LCCs) still occur. However, the number of studies
assessing the burden of these complications is limited.
Objective: To describe the occurrence of LCCs in adult survivors who
underwent RT for PCNST during childhood.
Methods: Retrospective consecutive case series description of LCCs
from a cohort of adult survivors of pediatric PCNST. Diagnosis of
hemorrhagic LCCs was confirmed by gradient-echo MRI sequence.
Results: We identified LCCs of RT in 35 of a total of 103 patients
(34.0%); median age at RT was 8.4 years; and median follow-up was
18.7 years. Histological diagnoses were: medulloblastomas/primitive
neuroectodermal tumors (16/45.7%), gliomas (15/42.9%) and germ
cell tumors (4/11.4%). The most frequent PCNST site was the
posterior fossa (21/60%). Mean total radiation dose was 48 Gy (18–
54 Gy);most patients received focal plus entire neuraxis RT (23/65.7%).
Thirty-three patients had microbleeds, all asymptomatic; cavernomas
occurred in eleven patients, causing epilepsy in 2; two patients had a
symptomatic ischemic stroke (6 and 25 years after RT); two patients
presentedwith symptomatic superficial siderosis (15 and 26 years after
RT) and one patient developed symptomatic moyamoya syndrome
4 years after RT. In some patients, microbleeds and cavernomas
increased in number during follow-up.
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Conclusions: LCCs are very common after RT for pediatric PCNST,
with microbleeds and cavernomas being more frequent in a
continuous and dynamic pathophysiological process.

doi:10.1016/j.jns.2013.07.929
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Long-term imaging follow-up in patients with adequately coiled
basilar tip aneurysms is essential to timely detect late reopening

M. van Eijck, W.J. van Rooij, M. Sluzewski, G. Roks. St. Elisabeth
Ziekenhuis, Tilburg, The Netherlands

Background and objective: Reopening after coiling at mid-term
follow-up is more frequent in basilar tip aneurysms than in aneurysms
at other locations. To quantify this phenomenon of late reopening, we
performedMRA at 3 T in a cohort of patients with basilar tip aneurysms
coiled between 1994 and 2005, that were adequately occluded at short-
or mid-term and had no imaging follow-up in the last 7 years.
Patients and methods: Between 1994 and 2005, 148 patients with
basilar tip aneurysms were coiled. In 2012, 29 were deceased and 56
had prolonged imaging follow-up after previous reopening and/or
retreatment. Of the remaining 63 patients, 11 were untraceable, 11
were not eligible because of contra-indications for MRI or poor
clinical condition, and 9 refused follow-up MRA. Finally, 32 patients
with adequately coiled basilar tip aneurysms and without imaging
follow-up in the last 7 years were scheduled for MRA follow-up after
a mean of 12.8 years (median 12.7, range 7–19 years).
Results: Of 32 patients, 31 had MRA and 1 patient had angiography
after a rebleed 5 days before scheduled MRA. Four of 32 patients
(12.5%) had late reopening of the coiled basilar tip aneurysm
requiring additional coiling.
Conclusions: Basilar tip aneurysms that are adequately occluded at
short- or mid-term after treatment may reopen (and rebleed) many
years later with a frequency of 1 in 8 in this cohort. In patients with
coiled basilar tip aneurysms, prolonged imaging follow-up at regular
intervals is recommended to timely detect late reopening.

doi:10.1016/j.jns.2013.07.930
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The association between routine serum C-reactive protein
and outcome in ischemic stroke patients treated with
intravenous alteplase

M.A. Karlinskia, J. Bembeneka, K. Grabskaa, A. Kobayashib,
A. Baranowskaa, T. Litwina, A. Czlonkowskaa,c. a2nd Department of
Neurology, Medical University of Warsaw, Warsaw, Poland;
bInterventional Stroke Treatment Centre, Institute of Psychiatry and
Neurology, Medical University of Warsaw, Warsaw, Poland;
cDepartment of Experimental and Clinical Pharmacology,
Medical University of Warsaw, Warsaw, Poland

Background: The clinical usefulness of blood biomarkers in acute stroke
is not yet fully established, especially after intravenous thrombolysis.
Objective: Our aim was to investigate the association between
routine serum C-reactive protein (CRP) measured very early after
stroke and outcome in patients treated with intravenous thrombol-
ysis, adjusting for a history of recent infection.
Patients and methods:We analyzed the data of consecutive patients
treated with intravenous alteplase in our center between October

2003 and December 2011. The information was prospectively
collected in a detailed registry. Patients or their proxies were
additionally interviewed for a history of an infectious event during
7 days before stroke onset. Routine serum CRP was measured within
24 h from admission, concentration N5 ng/ml was considered
elevated.
Results: Serum CRP was measured in 341/406 patients treated with
intravenous rt-PA. Patients with elevated CRP (135/341, 42.5%)
compared to those with normal CRP values, were significantly older,
more frequently presented with a pre-existing disability, com-
orbidities and suffered more severe strokes. They had a higher
proportion of symptomatic intracranial hemorrhage according to
ECASS II definition (7.2% vs 1.6%, p = 0.010), higher 3-month
mortality (25.6% vs 11.3%, p = 0.001), and were less frequently alive
and independent after 3 months (45.9% vs 63.7%, p = 0.002).
However, those associations were not confirmed in a multivariate
analysis.
Conclusions: Routine serum CRP determined very early after stroke
may be helpful in establishing long-term prognosis for patients treated
with intravenous thrombolysis. Elevated CRP seems to coexist with
other factors associated with poor outcome.

doi:10.1016/j.jns.2013.07.931
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Cerebral perfusion changes in symptomatic and asymptomatic
patients with carotid artery stenosis

A. Sergeevaa, R. Konovalova, M. Krotenkovaa, M. Piradovb. aRadiology,
Research Center of Neurology, Russian Academy of Medical Sciences,
Moscow, Russia; bIntensive Care, Research Center of Neurology, Russian
Academy of Medical Sciences, Moscow, Russia

Background: Optimal strategy of ischemic stroke prevention in
symptomatic and asymptomatic patients with severe internal carotid
artery (ICA) stenosis may depend on the impairment of cerebral
hemodynamics.
Objective: To evaluate changes in cerebral perfusion, measured with
CT perfusion imaging, in symptomatic and asymptomatic patients
with ICA stenosis N70%.
Patients and methods: We studied 39 patients with unilateral
carotid artery stenosis N70% (19 symptomatic and 20 asymptomatic
patients, median age 67 years; study group) and 40 otherwise
healthy subjects with mild hypertension (median age 60 years;
control group). Patients underwent CT perfusion at the level of the
basal ganglia and semioval center. Mean transit time (MTT), cerebral
blood volume (CBV), and cerebral blood flow (CBF) were calculated
in the middle cerebral artery area.
Results: In symptomatic patients MTT and CBV values were
significantly different in study vs. control group (median MTT: 7.1 s
vs 4.4 s, p b 0.01; median CBV: 3.4 ml/100 g vs. 3.7 ml/100 g, p b 0.05,
respectively). In asymptomatic patients only MTT increased signifi-
cantly in study group (5.7 s vs 4.4 s, p b 0.01, respectively).
Conclusion: Both symptomatic and asymptomatic patients with
carotid stenosis N70% demonstrated deterioration of cerebral perfusion.
The pattern of changes may indicate that cerebral blood flow auto-
regulation is more severely impaired in symptomatic patients than in
asymptomatic ones. This may lead to the more weighted approach to
the stroke prevention.

doi:10.1016/j.jns.2013.07.932

Abstracts / Journal of the Neurological Sciences 333 (2013) e215–e278 e239



Abstract — WCN 2013
No: 2381
Topic: 3 — Stroke
Post-partum angiopathy: A challenging clinical-case

R. Loureiroa, R. Samõesa, T. Rodriguesb, I. Moreiraa, R. Felgueirasa,
C. Correiaa. aNeurology Department, Centro Hospitalar do Porto,
Porto, Portugal; bNeuroradiology Department, Centro Hospitalar do
Porto, Porto, Portugal

Background: Postpartum angiopathy is one of the reversible cerebral
vasoconstriction syndromes. It usually presents as a combination of
symptoms such as severe headache, seizure, encephalopathy, motor
deficit or ataxia. Intraparenchimal or subarachnoid hemorrhage,
ischemic stroke and vasogenic brain edema have been reported.
Clinical case: Three days after an uncomplicated delivery, a 36 yo
woman developed progressively intense holocranial headache. Within
1 h of headache onset, she was aphasic and had right motor deficit. Her
past medical history included migraine and aplastic anemia. Her
pregnancy was complicated by anemia, so she needed transfusion
support. Blood pressure was normal and she did not develop albu-
minuria or preeclampsia throughout pregnancy.
Cerebral CT scan showed left basal ganglia hemorrhage. Angiography
showed multiple bilateral stenosis involving large and medium size
cerebral arteries. Transcranial Doppler showed bilateral flow accelera-
tions in all intracranial cerebral arteries, more severe on the right
anterior circulation. Shewas treated with oral nimodipine, endovenous
magnesium sulphate andmild hypervolemia. On day 16 she had a focal
seizure, with right temporal paroxistic activity on interictal EEG. A
cerebral MRI scan showed acute cerebral infarction involving right
anterior cerebral artery. Due to the lack of clinical recovery, a presump-
tive diagnosis of non-convulsive status epilepticus was made and
levetiracetam perfusion was started, with clinical and electroen-
cephalographic response. The patient neurological status and cerebral
vasospasm gradually improved.
Conclusion: We illustrate a challenging clinical case of postpartum
angiopathy that presented with several of the possible complications
of this syndrome: intraparenchimal cerebral hemorrhage, seizures
and ischemic stroke.

doi:10.1016/j.jns.2013.07.933
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Retrospective evaluation of patients with oral anticoagulant
treatment introduced for secondary prevention

D. Colakoglu, U.S. Benli, S. Kibaroglu, E. Derle Ciftci, U. Can,
M. Kilinc. Neurology, University of Baskent, Ankara, Turkey

Background and objective: Warfarin reserves an important role for
secondary prevention. The purpose of the study was to determine
the efficacy of anticoagulation for secondary prevention in our
clinical practice in strokes of different etiology.
Material and methods: We enrolled 181 ischemic stroke patients
categorized according to TOAST classification. These patients started as
either only with warfarin or warfarin and antiagregan combination
were examined as retrospectively (1 month–16 years) for recurrent
vascular incident and bleeding complication.
Results: Patients that are grouped according to their warfarin use
period (first 1 year, 1–5 years, more than 5 years), minor bleeding
complication was found statistically significant (p = 0.023) in more
than 5 years warfarin using group and there was no other difference
between the groups. During the follow, recurrent vascular incidence
was determined in 17 patients, 13 of these patients (7.2%) had

recurrent ischemic strokes. 6 (3.3%) major and 23 (12.7%) minor
bleeding complications were observed. Average INR value was
1.69 ± 0.31 during the recurrent ischemic stroke, on the other hand
it was 3.15 ± 1.30 during major bleeding complication. There was no
significant difference between only warfarin using and warfarin with
antiagregan using patients in terms of recurrent ischemic stroke and
bleeding complications. During the diagnosis, ECG showed that
patients had normal sinus rhythm, 48.8% of these patients' Holter
results showed PAF.
Conclusion: This study is important as it reflects clinical practice and
we can say that our department is successful with INR follow on the
strength of the similarities from our study with the literature.

doi:10.1016/j.jns.2013.07.934
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Thrombolysis or anticoagulation for cerebral venous thrombosis
(TO-ACT trial)

J. Coutinho, J.M. Ferro, S.M. Zuurbier, P. Canhão, I. Crassard,
C.B. Majoie, J.A. Reekers, E. Houdart, R.J. de Haan, M.-G. Bousser,
J. Stam. Neurology, Academic Medical Center, Amsterdam,
The Netherlands

Background: Endovascular thrombolysis (ET), with or without me-
chanical clot removal, may be beneficial for a subgroup of patients with
cerebral venous sinus thrombosis (CVT), who have a poor prognosis
despite treatment with heparin. Published experience with ET is
promising, but only based on case series.
Objective: The objective of the TO-ACT trial is to determine if ET
improves the functional outcome of patients with a severe form of CVT.
Methods: The TO-ACT trial is a multi-centre, prospective, random-
ized, open-label, blinded endpoint (PROBE) trial. Patients are eligible
if they have a radiologically proven CVT, a high risk of poor outcome
(defined by presence of one or more of the following: mental status
disorder, coma, intracranial hemorrhagic lesion, or thrombosis of the
deep cerebral venous system) and if the responsible physician is
uncertain whether ET or standard treatment is better. 164 patients
will be included.
Intervention: Patients are randomized to receive either ET or
standard treatment (therapeutic doses of heparin). ET consists of local
application of rt-PA or urokinase within the thrombosed sinuses.
Mechanical clot removal, such as thrombosuction, is allowed, but not
mandatory.
Outcomes: The primary endpoint is themodifiedRankin score (mRS) at
12 months, with a score ≥2 defined as poor outcome. Secondary
outcomes are 6 monthsmRS, mortality and recanalization rate. Principal
safety outcomes are major intra- and extracranial hemorrhagic compli-
cations. Results will be analyzed according to the “intention-to-treat”
principle. Blinded assessors not involved in the treatment of the patient
will assess endpoints with standardized questionnaires.

doi:10.1016/j.jns.2013.07.935
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P-wave dispersion & transthoracic echocardiography to predict
paroxysmal atrial fibrillation as a cause of stroke or transient
ischemic attack

D. Ragab, H. Zaghla, M. Hamdy, M. Elansary. Cairo University, Cairo,
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Background: One-third of stroke and transient ischemic attack (TIA)
are cryptogenic requiring additional investigation and intervention.
Occult paroxysmal atrial fibrillation (PAF) has been suggested as a
possible cause for these strokes.
Objective: The aim of our study is to evaluate simple ECG & bed side
echocardiographic parameters for the prediction of PAF in patients
presenting with stroke or TIAs.
Patients and methods: Sixty patients with non-hemorrhagic stroke
were included in the study, during 1 week of continuous ICU
monitoring 30% of patients were discovered PAF (group 1) and the
remaining 42 patients didn't develop PAF (group 2). Both groups
were subjected to detailed comparative analysis regarding demo-
graphic data, risk factors, clinical examination including NIHSS, serial
ECGs for calculation of Pmax & Pdis, echocardiography with
evaluation of LAV, LAVI, CT Brain & Duplex on carotid arteries.
Results: It was found that Pmax & Pdis were significantly higher in
group 1 (PAF) than in group 2 (NSR) (147.7 ± 9.6 & 54.1 ± 7.5 in
group 1 VS 114.3 ± 9 & 30.2 ± 7 in group 2) with P value b 0.001.
Also LAV & LAVI were significantly higher in group 1 in comparison
to group 2, (57.1 ± 10 & 28.9 ± 3 respectively) in group 1 & (40.1 ±
12 & 20.1 ± 8 respectively) in group 2 with P value b 0.001. On
multivariate logistic regression analysis Pmax, Pdis, and LAVI were
the most significant independent predictors of PAF.
Conclusion: Paroxysmal atrial fibrillation is common in cryptogenic
stroke (30%), Pmax, Pdis in single surface ECG & LAVI in echocardi-
ography are highly significant predictors of PAF.

doi:10.1016/j.jns.2013.07.936
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Clinical characteristics and short term mortality ischemic stroke
patients with atrial fibrillation

S. Mihajlovic, V. Stojkovic. Department of Neurology, Health Centre
Vranje, Vranje, Serbia

Background: Ischemic stroke (IS) accounts for 85% of all strokes.
Atrial fibrillation (AF) is a strong independent risk factor for stroke.
Objective: AF is responsible for about 25% of all IS and the risk of
stroke attributed to AF increases with age. This study investigated
the clinical characteristics and case fatality for the first-ever IS
patients with AF.
Patients and methods: 102 patients were included in the study. A
stroke was classified as IS when intracranial hemorrhage was
excluded by a CT. AF was defined as a history of persistent AF or
paroxysmal AF, supported by past ECG or diagnosed based on ECG
and/or 24-hour ECG monitoring during admission. Short-term
mortality was assessed as 30-day case-fatality rate.
Results: Of the 102 patients included in this study 21 (20.6%) had AF.
Compared to patients without AF, patients with AF were older (71.2 vs.
68.3) and had higher frequency of coronary heart disease (15.1 vs.
12.3%) andmyocardial infarction (4.1 vs. 1.2%), but a lower incidence of
hypertension, diabetes mellitus, and hyperlipidemia. These patients had
a higher NIHSS score on admission (median 12 vs. 7) and hemorrhagic
transformation (16.2 vs. 7.8).Within AF patients, only 3 (14.3%) received
oral anticoagulants before stroke onset. 9 subjects with AF died within
30 days with an overall mortality of 42.9%.
Conclusion: Our results indicate that patients with AF have a higher
frequency of cardiovascular comorbidities, stroke-related complica-
tions and a higher early death than patients without AF. The oral
anticoagulants are rarely used in stroke prevention.

doi:10.1016/j.jns.2013.07.937
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Carotid baroreceptors. Their role in ischemic cerebral stroke,
coronary artery disease, and arterial hypertension.
Are the changes in baroreceptor sensitivity age-related?

D. Bartkoa, P. Blaziceka, Z. Gombosovaa, L. Danihela, E. Drobnab,
J. Kodajc, J. Fabčind, J. Kubalae, A. Lackof, A. Hrubong, F. Rusnakh,
L. Labanczovai, E. Kurcaj, I. Fillipa, M. Valachk. aInstitute of Medical
Sciences, Neurosciences and Military Health, Central Military University
Hospital, Ruzomberok, Slovak Republic; bDept. of Biostatistics, Forced
Army Academy, Lipt. Mikulas, Slovak Republic; cDept. of Radiology, Central
Military University Hospital, Ruzomberok, Slovak Republic;
dMRI Center, Central Military University Hospital, Ruzomberok, Slovak
Republic; eInstitute of Biochemistry, Central Military University Hospital,
Ruzomberok, Slovak Republic; fDept. of Nuclear Medicine, Central
Military University Hospital, Ruzomberok, Slovak Republic; gDept. of
Internal Medicine, Central Military University Hospital, Ruzomberok,
Slovak Republic; hDept. of Vascular Surgery, Central Military University
Hospital, Ruzomberok, Slovak Republic; iDept. of Emergency Medicine,
University Hospital Martin, Martin, Slovak Republic; jDept. of Neurology,
University Hospital Martin, Martin, Slovak Republic; kInstitute of Informatics,
Central Military University Hospital, Ruzomberok, Slovak Republic

Background: The changes in baroreceptor sensitivity in ischemic
cerebral stroke (iCI), coronary artery disease (CAD), arterial hyper-
tension (AH), carotid atherosclerosis (CA) and their age-related
changes are poorly documented.
Objective: Hypothesis that the changes in baroreceptor sensitivity
(BRS) may correlate with arterial wall, stiffness, IMT, plaque morphol-
ogy and also age was assessed. The changes in BRS can influence
compensatory mechanisms in different clinical situations. Prospective,
multidisciplinary, multicentric study.
Material and methods: Material consists of 1034 subjects, divided in
four groups: 1. iCI (n = 296), mean age 65.4 ± 9.6, men 50.6%, BMI =
29.7 ± 3.8, 2. AH, (n= 261), mean age 59.2 ± 9.36, men 47.8%,
BMI = 28.9 ± 5.1, 3. CAD (n= 220), mean age 69.2 ± 10.4, men
37.5%, BMI= 29.6 ± 3.8, and 4. healthy controls (C, n = 237), mean
age 50.9 ± 11.3, men 47.1%, BMI= 23.8 ± 4.2, three age-related
subgroups were created:

1st group b40 yrs,
2nd group: 41–60 yrs,
3rd group N60 yrs.

Neurological, cardiological examinations by certified stroke-neurologist,
certified cardiologist, Diagnoses clearly documented (CT/MRI).
Battery of biochemical/hematological investigations. BRS measured
by Finometer (Finapress Medical Comp. Amsterdam), stiffness
(SphygmoCor, AtCor, Sydney), IMT, plaque morphology (USG).
Results: BRS is significantly lower in all three groups (AH, iCI, CAD)
with lowest values in iCI, comparing to controls (92 ± 1.76 vs 4.41 ±
1.70, p b 001). Stiffness (PWV 11.06 ± 4.12 ± 4.8 vs 7.48 ± 1.96, Aix
26.5 ±11.5, 28.3 ± 9.0, 24.9 ± 9.8 vs 14.2 ± 6.7), IMT (0.798 ±
0.195 vs 0.648 ± 0.123 mm) and plaque morphology showed
significant higher values in all groups of pts comparing to controls
(p b .0001). The changes are in inverse relationship to arterial wall
flexibility (−0.52, p b .001). BRS changes are age related (from
40 yrs to more than 60 yrs (p b 0001).
Conclusions: BRS changes have shown an inverse close relationship
to all parameters of arterial wall (Stiffness, PWV, Aix) in all groups of
pts comparing to controls. They are age-related. The results provoke
opinion regarding possible unfavorable influence of BRS changes on
compensatory mechanisms related to the onset and outcome of
cerebrovascular and cardiovascular events.
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Multiple lacunar state and post-stroke dementia

D. Naço, D. Dobi, I. Zekja, S. Mijo, J. Kruja. Neurology,
Specialistic Polyclinic 2, UHC Mother Theresa, Tirana, Albania

Aim: Epidemiologic assessment of post-stroke dementia and its
correlation with imaging data.
Methods: We studied the charts of 241 stroke patients followed up at
the neurology unit, Speciality Polyclinic 2, Tirana, during the last three
years period. They are presented at least three months after the first or
recurrent stroke. All patients underwent a detailed neurological
examination. HIS score was applied. Diagnosis of dementia was made
according to the NINDS-AIREN criteria. The imaging (CT and/or MRI) of
the brain is requested. Patients who had previous history of psychotic
and delusional disorders, impairment of speech and communication
after stroke and patients who died were excluded from the study. SPSS
17.0 program was applied for data analyzed.
Results: The mean age is 68.6 (±9.9) years old. There are 72 (29.8%)
females and 169 (70.2%) males. We analyzed the data of 69 (28, 63%)
patients of them who met criteria for dementia. 23 (33.3%) patients
of them had 4–7 in HIS score Mix dementia . 46 (66.7%) patients had N7
in HIS score (or vascular dementia . There is a statistically significant
correlation between post-stroke dementia and sub-cortical lacunar
infarction, bilateral thalamic lacuna and multiple white matter lesions
(p value b 0.01). No significant correlation between post-stroke de-
mentia and bulbar lacuna is found.
Conclusion: This study suggests that post-stroke dementia is most
frequent in multiple lacunar state and bilateral ischemic stroke
patients.

doi:10.1016/j.jns.2013.07.939
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Cerebral thrombophlebitis and ß-thalassemia intermedia

I. Bedoui, M. Mansour, A. Riahi, E. Zangar, J. Zaouali, R. Mrissa.
Department of Neurology, Military Hospital of Tunis, Tunis, Tunisia

Introduction: The presence of a high incidence of thromboembolic
events, mainly in ß-thalassemia intermedia patients, has led to the
identification of a hypercoagulable state in thalassemia. The purpose of
our case report is to highlight the thrombotic risk and the pathophys-
iological characteristics of hypercoagulability in thalassemia patients.
Case report: A 23-year-old man with medical history of ß-thalassemia
intermedia and splenectomy was hospitalized for an acute headache
beginning twoweeks before consultation associated to bilateral blurred
vision and vomiting. Clinical examination found bilateral papilledema
on optic fundus. He had nomeningeal irritation. Biological data found a
mild anemia on blood count. Cerebral Magnetic resonance imaging
revealed cerebral venous thrombosis of the superior sagittal sinus.
Anticoagulants were indicated at life.
Discussion: Diverse factors contributing to the hypercoagulable state
in patients with thalassemia have been identified: platelet activation,
increased platelet aggregation, alteration in RBCs, and elevated levels
of endothelial adhesion proteins.

Clinical observations have suggested that splenectomy can contribute
to an increased susceptibility to thrombosis attributed to the presence
of high platelet counts following splenectomy and to increased
number of abnormal RBCs.
The higher incidence of thrombotic events in thalassemia intermedia
compared to thalassemia major patients is mainly attributed to
transfusion naivety and splenectomy, both of which promote an
underlying procoagulant activity.

doi:10.1016/j.jns.2013.07.940
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Endothelial dysfunction in acute ischemic stroke

M. Azhermachevaa, K. Burkovab, D. Plotnikova,b, V. Alifirovaa,
M. Solovtsovb. aDepartment of Neurology andNeurosurgery, Siberian State
Medical University, Russia; bRegional Vascular Center, Tomsk, Russia

Aims: To evaluate indicators of intima-media thickness (IMT),
brachial flow-mediated dilatation (FMD) and GTN-mediated dilata-
tion in patients with different subtypes of ischemic stroke.
Methods: The study included 72patientswith acute ischemic stroke (age,
58.24 ± 5.64 years) and 32 control patients (56.29 ± 4.75 years). Endo-
thelial function was assessed using the method of D. Celermajer. An
endothelium-dependent vasodilation (FMD) was caused by a cuff of a
sphygmomanometer. To assess an endothelium-independent vasodila-
tion (GTN-mediated) we performed pharmacological tests with
glyceryltrinitrate. FMD and GTN-mediated responses were calculated as
the difference between the maximum diameter and initial. Coefficient
of endothelial dysfunction was calculated as to divide GTN-mediated
dilatation by FMD.
Results: According to the criteria TOAST the subtypes of stroke were
identified as large-artery atherosclerosis (ATS)— 36.1%, cardioembolism
(CES) — 27.8%, small-artery occlusion — 19.4%, other determined cause
— 8.3%, and undetermined cause — 5.5%.
Significantly detected a difference IMT in patients with stroke
(0.72 ± 0.19) and in control group (0.6 ± 0.13, p b 0.05). IMT in
patients with CES (0.69 ± 0.01) was lower than in patients with ATS
(0.73 ± 0.08, p b 0.05). FMD test was significantly higher in patients
with CES (0.62 ± 0.03) than in patients with ATS (0.57 ± 0.02,
p b 0.05). GTN-mediated test showed no significant differences in
stroke subtypes. Coefficient of endothelial dysfunction was higher in
patients with stroke than in control group (1.91 versus 1.44, p b 0.05),
and in patients with ATS than CES (1.40 versus 1.28, p b 0.05).
Conclusions: Indicators of endothelial function was deteriorated
to a greater extent in patients with ATS, compared to patients with CES.

doi:10.1016/j.jns.2013.07.941
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Vascular risk factors, etiology and outcome comparison between
cancer and non-cancer patients with acute ischemic stroke:
Nested case–control study

A.M. Carrilhoa, M. Bruma, C. Rosadoa, A. Valadasa, C. Semedoa,
R. Guerreirob, J.P. Marquesa. aNeurology, Centro Hospitalar de Setúbal,
Hospital S. Bernardo, Setúbal, Portugal; bStroke Unit, Centro Hospitalar
de Setúbal, Hospital S. Bernardo, Setúbal, Portugal

Background: Concerning common vascular risk factors, recent data
comparing cancer and non-cancer patients shows no significant
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differences. However, in cancer patients, several clinical conditions
appear to increase the risk of stroke.
Objective: Compare ischemic stroke in cancer and non-cancer patients
according to common modifiable vascular risk factors, etiology and
outcome at discharge and three months later.
Material and methods: Retrospective case–control study conducted
in a stroke unit, between January 2007 and December 2012. Cases:
diagnosis of cancer and acute ischemic stroke; controls: only stroke.
Groups were compared based on: vascular risk factors, etiology
(TOAST classification) and outcome at discharge (NIH Stroke Scale,
modified Rankin Scale scores).
Results: 56 cases were identified; 64.3% men, mean age of 71 years
(31–92 years); 37.5% had evidence of active cancer. Gastrointestinal
cancer (25.9%) was the most common; 151 controls, matched for
gender and age. Vascular risk factors were not significantly different,
except diabetes mellitus, more frequent in the control group [16.07% vs
33.77%, p= 0.02]. Cancer cohort had more previous thrombotic events
[8.93% vs 0.66%, p=0.007]. Another determined etiology subtype was
more frequent in the cancer patients [17.86% vs 0.66%, p b 0.001], with
no significant differences on the other TOAST subtypes. Functional
outcome, both at admission and discharge were not significantly
different. Mortality rate was higher in cancer patients at discharge and
three months later [16.07% vs 3.31%, p b 0.01].
Conclusion: Results reveal similar vascular profile, although ische-
mic stroke in cancer patients seems to be more frequently associated
with a hypercoagulable state and poorer outcome.

doi:10.1016/j.jns.2013.07.942
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Treatment possibilities of basal ganglia hemorrhage:
Retrospective trial of fifty-four patients

A. Soldoa, N. Korugab, S. Butkovic Soldoa, D. Stimacb, I. Hecimovicb.
aNeurology, Clinical Hospital Center Osijek, Osijek, Croatia;
bNeurosurgery, Clinical Hospital Center Osijek, Osijek, Croatia

Background: Intracerebral hemorrhage presents a challenge for both
neurologists and neurosurgeons and constitutes up to 15% of the
total number of cerebrovascular incidents.
Objective: The aim of this trial is to present an outcome of conservative
and surgical treatment of intracerebral hemorrhage in our hospital.
Patients and methods: All patients underwent CT on admission. The
treatment depended on CT confirming intracerebral hemorrhage and
regarding progressive neurological deterioration of consciousness,
brain edema or shift effect. These patients underwent a prompt
surgical treatment with decompressive craniotomy and clot removal or
external ventricular drainage as standard approach. The other patients
underwent conservative treatment which consisted of antiedematous
therapy and blood pressure regulation.
Results: In a group of fifty-four patients, fifty-one patients were
treated conservatively and three patients were treated surgically.
Conservatively treated patients and three patients treated surgically
showed clinical improvement with satisfying additional postopera-
tive CT scan within 48–72 h.
Conclusion: The trial showed that there is no difference between
conservative and surgical treatment, although surgical treatment
was superior in cases of progressive neurological deterioration with
GCS 5–11. According to our retrospective trial, we can conclude that
there was no significant difference between conservative and surgical
treatment during the follow-up period of three months.

doi:10.1016/j.jns.2013.07.943
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Impact of heat shock protein on ischemic stroke risk

Z. Banecka-Majkutewicza, R. Hebela, A. Papkovb, A. Węgrzync,
B. Baneckib, W.M. Nykaa. aDepartment of Neurology, Medical University
of Gdansk, Poland; bDepartment of Molecular and Cellular Biology,
University of Gdansk, Gdansk, Poland; cDepartment of Microbiology,
University of Szczecin, Szczecin, Poland

Heat shock protein 72 (HSP72) has been found to reduce ischemic
injury. HSP72 itself may be a marker for neuroprotection in ischemic
stroke.
The aim of the study was to investigate the association between HSP
plasma concentration and risk of ischemic stroke. We also investi-
gated MTHFR and CBS genotypes.
Methods: We have measured the level of antibodies against HSPs in
vitro, in serum of ischemic stroke patients and control group using
ELISA. We study the prevalence of MTHFR (C677T, A1298T) and CBS
(T833C, insertion 68 bp in position 844) genotypes.
Results: Heterozygotic genotype C677T of MTHFR was detected in 45%
of patients, and A1298T in 43%. 5% of homozygotic C677C and 8% of
T1298T were detected. In 87.5% of subjects at least one heterozygotic
mutation was detected. Hyperhcy was correlated with mutations in
either gene (p= 0.04). The level of antibodies against one of the
bacterial HSPs, GroEL, correlates with the level of serum hcy. It points at
the possible significance of autoimmune reactions contributing to
atherosclerosis. We have also purified MTHFR and tested the influence
of HSPs of the KJEB system in vitro, using spectrophotometric test for
MTHFR activity. We found that MTHFR is partially protected from the
effect of heat shock by KJEB system and that KJEB proteins can restore
that activity of the enzyme when it is lost due to thermal denaturation.
Conclusions:Our study confirmsdiagnostic significance of antibodies to
HSP in stroke. HSPs can be involved in the development of atheroscle-
rosis, as well as protection against stroke.

doi:10.1016/j.jns.2013.07.944
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Tympanic temperature matches the brain temperature,
fact or fiction?

P. Kordestani Moghadama,b, P. Mirzavandc, F. Manteghia. aICSS,
Institute for Cognitive Science Studies, Tehran, Iran; bLUMS,
Lorestan University of Medical Sciences, Iran; cICU of Shohada Hospital,
LUMS, Lorestan University of Medical Sciences, Khorramabad, Iran

This study is a case series, which was conducted on 10 CVA patients
whowere admitted in the ICUward. These subjects consist of unilateral
or bilateral ICH.
GCS, vital sign and tympanic temperature were controlled for the
subjects within one week. Tympanic temperature measured from the
left and the right ear. After this time we observed the meaningful
difference between the left and the right tympanic temperature in
patients with a unilateral lesion, but this difference was not seen in
patients with bilateral lesions.
Based on these results, it seems that we used tympanic temperature
in early diagnosis of hemorrhagic lesion in the affected side of the
brain, just as the case in unilateral hemorrhagic lesion in patients
with different etiologies.

doi:10.1016/j.jns.2013.07.945

Abstracts / Journal of the Neurological Sciences 333 (2013) e215–e278 e243



Abstract — WCN 2013
No: 1435
Topic: 3 — Stroke
Isolated right carotidynia: CT, MRI, FDG-PET and
contrast-enhanced ultrasound carotid examination findings

N. Villaina, C. Niflea, J.-M. Baudb, M. de Malherbec, F. Picoa.
aDepartment of Neurology and Stroke Center, Versailles, France;
bAngiology and Ultrasound Unit, Versailles, France; cDepartment of
Radiology, Versailles Saint Quentin en Yvelines University,
Versailles Hospital, Versailles, France

Introduction: Carotidynia as a distinct nosological entity is a contro-
versial issue. Some authors have described consistent MRI findings in
patientswith carotidynia.We report a patientwith thisMRI pattern and
present findings of contrast-enhanced ultrasound carotid examination.
Case description: A 52 year-old woman was admitted in the Stroke
Unit for a suspected carotid artery dissection, after a 3-day history of
intense, sudden and isolated right-neck pain. Clinical exam was strictly
normal except for the tenderness at the right-carotid bifurcation.
Ultrasound carotid examination depicted a hypoechogenic tissue
thickening around the right-carotid bifurcation, with an enhancement
after injection of a microbubble contrast agent, without evidence
for dissection or plaque. CT and MR findings evidenced a T1 isosignal,
T2 hypersignal, and CT isodense infiltration around the right-carotid
bifurcation, together with a gadolinium enhancement, without argu-
ment for artery dissection. The MR-angiography was normal except for
a mass effect on the homolateral intern jugular vein, also observed on
CT-angiography. A full biological testing for vasculitis (including biopsy
of the temporal artery), auto-immune, infectious or metabolic disorder
remained negative, including for a biological inflammatory syndrome.
The FDG-PET scan, and the aorta-renal arteries CT-angiography were
also normal. Symptoms spontaneously disappeared after day 9. Repeated
MR confirmed the disappearance of initial abnormalities.
Discussion: We provide a full clinical/imaging/biological report of
an isolated and remittent right carotidynia, arguing for idiopathic
carotidynia as a distinct radio-clinical syndrome. MRI findings in this
case are consistent with previous descriptions. To our knowledge, this
the first report of contrast-enhanced ultrasound aspects of idiopathic
carotidynia.

doi:10.1016/j.jns.2013.07.946
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Profile impact of depressive symptoms after stroke

Z. Adwan. Privat Clinic, SMS HOSP, Swaida, Syria

Objective: The impact of the profile of depressive symptoms after
stroke using the Stroke Impact Scale (SIS).
Background: Stroke effects have impacts on memory and thinking,
communication, and social functioning. The effect of depression on
functional outcomes.
Methods: A total of 287 stroke patients recruited from acute and sub-
acute facilities in a community were followed prospectively from
stroke onset till 3 months post-stroke. All subjects were assessed with
standardized stroke outcome measures. Subjects were also assessed
with SIS about 90–120 days after stroke.
Results: An average age 73 ± 10.1 years and 47% men. 94% were
ischemic stroke patients and the median baseline NIHSS was 6. On
average, this stroke cohort has 4.2 depressive symptoms. Mean scores
of SIS domains were 62, 78, 74, 81, 60, 67, 56 and 59 for strength,
memory/thinking, emotion, communication, mobility, ADL/IADL, upper
extremity and participation, respectively, with 0 being the worst and

100 being the best. The baseline GDS scores (number of depressive
symptoms) significantly correlated with strength; memory and
thinking; communication; ADL/IADL; mobility; hand function; and
social participation.Mean SIS domain scoreswere significantly different
between subjects who were considered depressive (GDS ≥ 6) and
subjects who were not depressive (GDS b 5) (all p b 0.0005). Mean
scores of communication domain were significantly different between
the two groups at the 0.0119 level.
Conclusions: Depressive symptoms affected more than just the
physical aspects of functioning. They also restricted memory and
thinking, communication, emotion and social participation.

doi:10.1016/j.jns.2013.07.947

Abstract — WCN 2013
No: 2501
Topic: 3 — Stroke
Arterial stiffness and small vessel disease in patients with
obstructive sleep apnea

J. Pretnar-Oblaka, A. Resman-Gaspersica, L. Dolenc-Goseljb, B. Žvana,
M. Zaletela. aDepartment for Vascular Neurology, Ljubljana Medical
Center, Ljubljana, Slovenia; bDepartment for Neurophysiology,
Ljubljana Medical Center, Ljubljana, Slovenia

Background:Obstructive sleep apnea (OSA) is a common sleep disorder
associated with increased body mass index, metabolic syndrome,
hypertension etc. Stroke and in particular small vessel disease (SVD) is
common in OSA patients. Pathophysiology of SVD is not well known.
Increased arterial stiffness seems to play an important role. The aim
of this study was to show that OSA is an independent risk factor
for increased arterial stiffness. We hypothesized that patients with OSA
have increased arterial stiffness compared to controls with similar
cerebrovascular risk factors.
Methods: 32 subjects with OSA (average AHI 53.9) and 28 age and
gender matched controls with similar risk factors were included.
Common carotid artery stiffness was determined using β index.
Magnetic resonance tomography of the head was performed in all
patients and Fazekas scale was used to assess the stage of SVD.
Results: The two groups did not differ in cerebrovascular risk factors
except for BMI (OSA: 35.0 ± 4.0 vs. control: 31.2 ± 4.1) (p b 0.01).
Less OSA patients had a normal MRI exam but the difference was not
significant (OSA: 43% vs. controls 54%). β index was similar in both
groups (OSA: 8.0 ± 2.4 vs. controls: 7.0 ± 2.3) (p = 0.11). Logistic
regression model has shown a significant relationship between BMI
and OSA but not between AS and OSA.
Conclusions: Arterial stiffness in OSA patients does not differ signifi-
cantly from controls with similar risk factors. OSA patients frequently
have small vessel disease but there is no significant difference compared
to controls.

doi:10.1016/j.jns.2013.07.948
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Cerebral amyloid angiopathy (CAA), an often missed cause of
intracranial bleeding

Y. Duodua, S. Mathewsb, S. El Tawila. aMilton Keynes General Hospital,
Milton Keynes, UK; bHistopathology, Milton Keynes General Hospital,
Milton Keynes, UK

Background: CAA is caused by deposition of amyloid in the walls of
small cortical and meningeal vessels. Clinical presentations include
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cognitive decline, cerebral haemorrhages and TIA like episodes. Early
diagnosis is important to avoid catastrophic bleeding with anti-
platelet or anticoagulant medication.
Objective: To demonstrate practical difficulties in diagnosis and
management of CAA in patients with vascular risk factors.
Patients and methods: We present a case of pathologically proved
CAA. Clinical presentation and investigation results are discussed.
Results: This gentleman initially presented to psychiatric services
withmemory problems at the age of 76. BrainMRI showed evidence of
small vessel disease. Other vascular risk factors included hyperten-
sion, previous smoking and IHD. His medication included aspirin,
clopidogrel, citalopram and ramipril. At the age of 79 he had a brief
episode of language difficulties lasting for a few hours. One month
later he developed a similar but longer episode. CT of the brain showed
a right frontal subarachnoid haemorrhage. MRI of the brain 2 days
later showed a further left superficial parietotemporal bleeding.
Antiplatelets were stopped and the patient made a good recovery.
Further fatal intracranial bleeding occurred 2 months later. Patholog-
ical examination confirmed CAA.
Conclusion: CAA is common in older patients who may have other
vascular risk factors. Cognitive impairment and changes on CT orMRI are
often attributed to ischemic small vessel disease. This case demonstrates
the importance of obtaining specialised MRI sequences in older patients
before decisions are made on the use of several antiplatelet agents or
oral anticoagulation.

doi:10.1016/j.jns.2013.07.949
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Rescue thrombectomy after failure of intravenous thrombolysis
in acute ischemic stroke: Preliminary results of a multicenter
prospective observational study

P. Desfontainesa, D. Brisboisb, N. Onclinxa, C. Daouta, O. Cornetb,
L. Dieudonnéc, K. Windhausend, A. Maertens de Noordhoudte.
aNeurology, C.H.C., Site Saint-Joseph, Liège, Belgium; bInterventional
Neuroradiology, C.H.C., Site Saint-Joseph, Liège, Belgium; cNeurology,
Centre Hospitalier du Bois de l'Abbaye, Seraing, Belgium; dNeurology,
Centre Hospitalier Régional de Huy, Huy, Belgium;
eUniversity Department of Neurology, CHR de la Citadelle, Liège, Belgium

Background: Intravenous (iv) thrombolysis has a poor rate (less than
30%) of recanalisation in proximally occluded mean cerebral artery
(MCA). Thrombectomy has been shown to achieve a higher rate of
recanalisation, up to 80%. The outcome of stroke patients is closely
related to the recanalisation rate. A protocol of thrombectomy is
prospectively performed in stroke patients with failure of iv thrombol-
ysis in case of proximal MCA occlusion.
Material andmethods:All patients admittedwithin the timewindow
(4.5 h) for iv thrombolysis had an angioscanner to assess the level of
occlusion of MCA. In case of no clinical recovery after iv thrombolysis,
a thrombectomy was performed under general anaesthesia in case
of persisting proximal occlusion. The device used was the Solitaire FR.
ThemRS and the NIHSS were performed at discharge, 3 and 6 months.
A CT scan was performed at 24 h, and an angioMRI at one month.
Results: 16 patients underwent the procedure. There were 2 cases
of procedural failure. The mean age is 64 +/− 10.5 years. The
mean NIHSS at admission is 16 +/− 2. From stroke onset, the mean
time of iv thrombolysis is 110 +/− 48 min, the mean time of stent
deployment is 297 +/− 60 min. Good outcome (mRS 0 to 2) is 78.5%
(11/14). Intracranial haemorrhage occurred in 35.7%. The post-
procedure angiography showed 12/14 complete recanalisation
(TIMI = 3).

Conclusions: Our first results show a favourable outcome of stroke
patients with failure of iv thrombolysis successfully recanalised by
thrombectomy.

doi:10.1016/j.jns.2013.07.950
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Acute spinal cord infarction: Outcomes of a Portuguese center

J. Meirelesa, A. Costab, A. Monteirob, P. Abreub. aNeurology, Hospital de
São João, Porto, Portugal; bCentro Hospitalar de São João, Porto, Portugal

Introduction: Acute spinal cord infarction syndrome (ASCIS) is
responsible for 5–8% of all acute myelopathies. Main causes include
aortic pathology, atherosclerosis and infection. Current knowledge
of long-term outcome is limited, but seems to be worst for patients
with severe deficits and/or no initial improvement.
Objective: To examine clinical features and assessmotor and functional
outcome of patients with ASCIS.
Patients and methods: Retrospective analysis of 104 consecutive
patients with spinal cord lesions (from 1989 to 2013). Ten patients
presenting with ASCIS were included. Data concerning demographic
and clinical variables were analyzed. Neurological syndrome was
defined and initial and long term outcomes were assessed using the
American Spinal Injury Association (ASIA)motor score and theModified
Rankin Scale (mRS).
Results: Five women and five men were included (mean age
56.3 years). In 60% of patients the first symptom was motor deficit.
Possible causes were atherosclerosis (n = 4), hypoperfusion (n = 1),
degenerative spine disease (n = 3) and cryptogenic (n = 2). Mean
ASIA motor score was 71.0 ± 15.23 at onset and 75.3 ± 17.4 24 h
after admission. Median mRS was significantly worse at discharge
(median 4, range 1–4) when compared to admission (median 0,
range 0–2) (p = 0.010), but there was no change at one year follow-
up (median 3, range 1–4) when compared to discharge (p = 0.18).
Worst ASIA scores 24 h after admission correlated with worst mRS at
discharge (p b 0.05).
Conclusion: In this series motor outcome was fundamentally related
to the severity of the neurological deficits at presentation. Neverthe-
less, the majority of patients regained ambulatory capacity.

doi:10.1016/j.jns.2013.07.951
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Beyond DWI — Emerging candidate MRI biomarkers associated
with risk of early stroke after TIA

L. Akijiana, F. Cartyb, J. Thorntonc, R. Grechc, E. Kavanaghb,
Á. Merwicka, D. Ní Chróinína, N. Hannona, Ó. Sheehana,
M. Marnanea, E.L. Callalya, E.M. Fallona, G. Horgana, T. Lynchd,
K. O'Rourked, J. Duggane, L. Kynee, S. Murphye, E. Dolane,
D. Williamsf, P.J. Kellya. aNeurovascular Unit for Applied Translational
Research and Therapeutics, Dublin, Ireland; bNeuroradiology, The Mater
Misericordiae University Hospital, Dublin, Ireland; cNeuroradiology,
Beaumont Hospital, Dublin, Ireland; dNeurology and Stroke, Dublin,
Ireland; eMedicine for Elderly and Stroke, The Mater Misericordiae
University Hospital, Dublin, Ireland; fMedicine for Elderly and Stroke,
Beaumont Hospital, Dublin, Ireland

Background: Early recurrent stroke is a major cause of disability
after TIA. The presence of acute DWI hyperintensity after TIA
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symptoms is an independent predictor of early stroke risk and
provides prognostic information when included in the ABCD3-I score.
Little information exists on other MRI biomarkers for stroke risk.
Objective: We aimed to investigate the association between
candidate new MRI biomarkers and early stroke risk in the Dublin
BIO-TIA study.
Patients and methods: The BIO-TIA Study is a multi-hospital registry
of TIAs over a 5-year period. Patients with stroke-physician confirmed
TIA and MRI within 72 h of TIA onset were included and followed
prospectively for early recurrent stroke, confirmed by a stroke
physician. Standardized blinded MRI assessment was performed by a
neuroradiologist.
Results: 230 patients met inclusion criteria, of whom 14 had stroke
recurrence by 90 days. Early recurrence was associated with any acute
DWI lesion (71.4% vs. 35.6%, p = 0.007, c-statistic = 0.68, OR = 4.53,
CI = 1.27–14.87). Among candidate MRI biomarkers, 90-day recur-
rent stroke was associated with FLAIR Vascular Hyperintensity (16.7%
vs. 3.4% in non-stroke patients, p = 0.03, c-statistic = 0.57, OR = 5.7,
CI = 1.04–30.9), focal stenosis on intracranial MRA (25% vs. 3.7%,
p = 0.01, OR = 8.8, CI = 1.22–63.1) and FLAIR chronic ischaemic
lesions (28.6% vs 11.6%, p = 0.065).
Conclusion: In addition to acute DWI lesions, other MRI biomarkers
were associated with stroke risk after TIA, including FLAIR Vascular
Hyperintensity, focal intracranial stenosis, and FLAIR chronic infarcts.
If validated, these non-DWI biomarkers may improve identification
of patients at high early risk for intensive stroke prevention therapy
in clinical practice or randomized trials.

doi:10.1016/j.jns.2013.07.952
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Perfusion computed tomography in the diagnosis of acute focal
neurological symptoms: Ischaemic stroke vs. seizures

K. Kubiak-Balcerewicza, U. Fiszera,b, E. Nagańskaa, C. Siemianowskib,
A. Sobieszekb, A. Witak-Grzybowskaa, A. Kosińska-Szota. aWitold
Orłowski Independent Public Clinical Hospital inWarsaw,Warsaw, Poland;
bMedical Centre of Postgraduate Education, Warsaw, Poland

Background: Misdiagnosing stroke may lead to unnecessary throm-
bolytic therapy. There are contradictory reports about the role of
perfusion computed tomography (PCT) in differentiating stroke and
seizures as causes of acute focal neurological symptoms.
Objective: To define the role of PCT in differentiating between those
two conditions in acute setting.
Patients and methods: The study covered 35–85 year old patients
with acute focal neurological symptoms, who underwent PCT and
EEG within 12 h after symptoms onset. Presumptive ischaemic focus
would be revealed in non-contrast CT in the 3rd day after symptoms
onset or, when no CT changes appeared, in MRI. Neurological status
was evaluated according to the National Institutes of Health Stroke
Scale (NIHSS). Perfusion parameterswere set up as asymmetry indices
for corresponding regions of brain hemispheres. EEG was described in
a 5-stage scale.
Results: Statistical analysis covered 17 patients with ischaemic stroke
and 12 patients with focal neurological symptoms in the course of
seizures. Those groups, taking potential effect of sex and age into
account, were significantly statistically different for two parameters
of PCT: MTT (mean transit time) and TTP (time to peak) in lateral
middle cerebral artery territory (linear regression, p value b 0.05). TTP
revealed to be the most significant parameter (logistic regression,
p b 0.05). Analyzed groupswere not significantly statistically different
in NIHSS evaluation (T-test, p-value N 0.05) and EEG (Mann–Whitney
test, p-value N 0.05).

Conclusion: PCT may differentiate between ischaemic stroke and
seizures as causes of acute focal neurological symptoms.
Grant:No. 501-1-14-16-12—Medical Centre of Postgraduate Education.

doi:10.1016/j.jns.2013.07.953
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The association of BclI gene polymorphism and −148C/T
promoter β fibrinogen with plasma fibrinogen level in
acute ischemic stroke

A.B. Baharuddin. Neurology, Hasanuddin University, Makassar,
Indonesia

Background: Stroke is a leading cause of disability and death.
High fibrinogen levels are a risk factor for ischemic stroke and are
associated with interaction of genetic and environmental factors.
Objective: To analyze the relationship of gene polymorphism BclI and
−148C/T β fibrinogen with elevated levels of fibrinogen in acute
ischemic stroke.
Method: This is a case control study with acute ischemic stroke
patients and non-stroke in the Neurology Department of Dr. Wahidin
Sudirohusodo Hospital, Makassar, Indonesia. The sample was deter-
mined based on their sexes, age group, risk factor, and taken by
consecutive sampling technique. All samples of stroke were con-
ducted, fibrinogen level, DNA isolation, PCR and RFLP, using theHindIII
and BclI restriction enzymes. Furthermore, these were analyzed by
electrophoresis and sequencing.
Result: There were a total of 216 samples consisting of 106 stroke and
110 non-stroke patients. The average fibrinogen level of the sample
group is 423.48 (SD ± 131.07) mg/dl, while in the control group was
normal. There was significant correlation of high fibrinogen level and
ischemic stroke with RO 16:50 (95% CI 7.72–35.26). The Chi-square
analysis result proves that fibrinogen (cut off 375 mg/dl) plays a
significant role in causing ischemic stroke (OR 16:50 p = 0000). The
polymorphisms of BclI gene and of −148C/T have a correlation with
stroke incidence (BclI gene: p = 0.000 and OR 2.16, as for −148C/T:
p = 0.000 and OR 6.84).
Conclusion: BclI gene and −148C/T were significantly associated with
an elevated plasma fibrinogen level, both genes are also risk factors for
stroke ischemic events.

doi:10.1016/j.jns.2013.07.954
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Capability of navigated repeated transcranial magnetic
stimulation in stroke rehabilitation
(Randomized blind sham-controlled study)
(Clinicaltrials.gov identifier: NCT01652677)

A. Chervyakov, M. Piradov, L. Chernikova, M. Nazarova,
V. Gnezditsky, N. Savitskaya, P. Fedin. Research Center of Neurology,
Russian Academy of Medical Sciences, Moscow, Russia

Background: Among several noninvasive brain stimulation techniques
repetitive transcranial magnetic stimulation (rTMS) demonstrates
beneficial effect in motor recovery after stroke. The transcranial
magnetic stimulation with MRI navigation (nTMS) permits to take into
account individual brain anatomy and to repeat stimulation focally.
Objective: Examine effectiveness, safety and tolerability of different
regimens of nTMS for stroke rehabilitation.
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Patients and methods: The randomized blind sham-controlled
study of repetitive nTMS of primary motor cortex for motor stroke
rehabilitation was started. 22 patients have been recruited (mean
age — 55.15 ± 8.77 years). Patients were randomly assigned to one
of the four groups:

1) sham group (n = 4);
2) low-frequency stimulation group (n = 6);
3) high frequency stimulation group (n = 9);
4) both hemispheric stimulation: low-frequency to unaffected hemi-

sphere than high-frequency to affected (n = 3).

For nTMS we used NBS eXimia Nexstim and Magstim Rapid2. Clinical
condition of patients was assessed with a set of scales before and
after stimulation.
Results: Patients in the fourth group have significant better clinical
output: Fugl-Meyer scale distinction — 27.00 ± 12.50 (p = 0.003,
U-test). Preliminary results show the relief of the post-stroke spasticity
and pain after high-frequency stimulation of the affected M1. Motor
improvement was demonstrated for low-frequency stimulation of
the unaffected M1. Headache appeared at 6 patients (27%) after stimu-
lation which held itself. Four patients had an increase of epileptiform
discharges on EEG (45%). Generalized epileptic seizure occurred in 2
patients (9%) during TMS.
Conclusion: Repeated nTMS is a safe and effective add-method in
post-stroke rehabilitation, but continuous study and forming proto-
cols are necessary to validate this method.

doi:10.1016/j.jns.2013.07.955
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Clinical and radiologic imaging study of patients with ruptured
and unruptured cerebral aneurysms submitted to the
endovascular or microsurgical treatment

F.D. Lima, M.C. Vieira, A. Araújo Júnior, J.C.M. Rodrigues. Universidade
do Estado do Pará, Belém, Brazil

Introduction: Endovascular therapy is an effective method to treat
cerebral aneurysms due to it being a low invasive procedure and
causes less complication than microsurgical technique, the standard
approach.
Objective: Perform a clinical and radiologic imaging study of patients
with ruptured and unruptured cerebral aneurysms submitted to the
endovascular or microsurgical treatment.
Material and methods: Patients treated between 2001 January and
2009 December were analyzed through protocol including sex, age,
subarachnoid hemorrhage presence or absence, aneurysm variety,
size and more frequently localization, multiplicity, clinical complica-
tions regarding hemorrhage and embolization, associated diseases,
dome-to-neck ratio, sort of treatment, retreatment, angiographic control
and Fischer, Hunt–Hess and Glasgow Outcome scales. We studied 105
patients and discovered 146 aneurysms using transversal observational
study. Statistic study has p b 0.05.
Results: Aneurysms were most common in the posterior communi-
cating artery of women in the sixth decade. Patients submitted to the
endovascular treatment had satisfactory evolution when analyzed by
Glasgow Outcome Scale in 3 months and by angiographic control in
1, 3 and 5 years.
Conclusion: Endovascular therapy is an effective method comparing
with microsurgery to therapeutic approach of cerebral aneurysms
and its symptoms.

doi:10.1016/j.jns.2013.07.956
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Tissular and motor analysis of neuroprotective and
anti-inflammatory effects of copaiba oil
(Copaifera reticulata Ducke) after focal cortical ischemia

A.A.V.O. Sousaa, F.D. Limaa, A.A. Machadoa, M.O. Veraa,
L.M.P. Fernandesb, R.R. Limab, C.D.S.F. Maiab. aUniversidade do Estado
do Pará, Belém, Brazil; bUniversidade Federal do Pará, Belém, Brazil

Background: Cerebrovascular diseases are a common cause of
mortality worldwide and brain ischemia is its main manifestation,
inducing a large variety of injuries and neurological processes.
Objective: Evaluate the antiinflammatory and neuroprotective effects
of Copaiba oil, in tissue and motor preservation after focal ischemia in
the motor cortex, with Endothelin-1 (ET-1).
Material andmethods: 16Wistar adult rats were distributed in groups
of ischemia + tween (GIT), ischemia + Copaiba (GIC) and nonischemic
(GNI), examinedmicroscopically and by behavioral tests, with emphasis
on locomotor activity, motor coordination and balance of the animals.
Results: Microinjection of ET-1 induced tissue loss, with necrotic
features and tissue edema, accompanied by intense inflammatory
response and ischemic penumbra area in the GIT animals. In GIC
the reduction of inflammatory response, lesional edema and ischemic
penumbrawith tissue preservationwere observed. Evaluated locomotor
activity in theGIT noticed a significant reductionwhen compared to GNI
(p b 0.0001). Comparing the GIC with the GIT, there was a statistically
significant difference between the two groups (p b 0.0001). For the
evaluation of GIC compared with GNI, a significant difference (p b 0.05)
was found. In the evaluation of coordination and balance, the result
reveals that the groups showed no statistical difference.
Conclusion: It was found that copaiba reduced the inflammatory
response, with repercussions on the improvement of behavioral
performance of the animals in locomotor aspect, setting it as a neuro-
protective factor.

doi:10.1016/j.jns.2013.07.957
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An ominous disease mimicking multiple sclerosis

K.Marin,M. Bernardes, E. Batista, E.C. Peixoto, R.P. Alvarenga, R. Carrara,
F. Medina. Neurology, Hospital Federal da Lagoa, Rio de Janeiro, Brazil

Background: Multiple sclerosis is a CNS demyelinating inflammatory
disease defined by clinical demonstration of disease dissemination in
space and time, after excluding other etiologies that could explain
the neurologic manifestations (2010 McDonald criteria). Paraclinical
evidence (MRI, visual evoked potentials, CSF analysis) also support
the MS diagnosis. The attempts to fulfill the criteria could mislead
clinical investigation, forcing an equivocal MS diagnosis while disre-
garding the correct etiology.
Objective: To present a case of severe cerebrovascular disease first
diagnosed as multiple sclerosis.
Case report: A 50-yr-old, hypertensive, smoker, Caucasian male was
referred to our reference center for treatment of CNS demyelinating
diseases for consultation. He had received the diagnosis of multiple
sclerosis relapsing–remitting in the month before, and was sent to us
for the purpose of human immunoglobulin therapy — since a 5 day
course of methylprednisolone was ineffective. The neurological exam-
ination revealed severe ataxia of limbs and trunk, slighted decreased
muscle strength, brisk deep tendon reflexes in all limbs and bilateral
Babinski sign, left internuclear ophthalmoplegia, right hemifacial
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hypesthesia. He also exhibited frequent presyncopes when standing in
upright position. The symptoms started around 50 days earlier, and
were evolving. Five years before, he noticed episodes of sudden
weakness of his left leg, with instantaneously improvement.
Gadolinium-enhanced brain MRI showed T2-hiperintense lesions in
the inferior thalamus, cerebral peduncles, pons, cerebellum and a
small periventricular lesion. Brain angiography pointed complete
occlusion of basilar artery and irregular pericallosal arteries.
Conclusion: We reported a case of total basilar occlusion confounded
with multiple sclerosis presentation.

doi:10.1016/j.jns.2013.07.958
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Ischemic stroke revealing a celiac disease: A case report
and review of the literature

N. Slimania, D. Hakema, B. Mansourib, A. Berraha.
aInternal Medicine, Dr Mohammad-Lamine Debaghine'Hospital,
Bab El Oued Universitary Hospital Center, Algiers, Algeria; bRadiology,
Dr Mohammad-Lamine Debaghine'Hospital, Bab El Oued Universitary
Hospital Center, Algiers, Algeria

Objective: To report a case of celiac disease ‘CD’ revealed by ischemic
stroke.
Case report: A 38 year old woman is investigated for ischemic stroke
associated with generalized convulsive crisis which are stabilized
by medical antiepileptic drugs. The examination does not show any
sign of clinical call suggesting a disease thrombosis (systemic,
neoplastic…). We noted an iron deficiency anemia (hemoglobin at
9 g/100 ml microcytic hypochromic anemia). The levels of calcemia,
cholesterol, glycemia, prothrombin index, and albumin are normal. The
cardiovascular morphological assessment (Holter ECG, echocardiogra-
phy, Doppler of the supra-aortic trunks ‘SAT’…) do not objectify any
abnormalities (patent foramen ovale, stenosis, thrombosis…). In
addition the homocysteinemia, C, S, and antithrombin protein levels
are normal. Leiden factor's mutation, antiphospholipid antibodies, anti
nuclear antibodies, the flux cytometry etc. are without abnormalities.
The anti-gliadin and antitransglutaminase of the type (IgA) antibodies
are strongly positive and of this fact the diagnosis of the CD is established.
Discussion: The absence of cardiovascular diseases or the metabolic
risk factor of young's stroke and the negativity of the immunological
assessment plead in favor of the existence of a causal link between
the CD and the ischemic stroke. The most widely incriminated factor
is autoimmune central nervous system vasculitis, in which tissue
transglutaminase, the main auto-antigen contributing to maintaining
the integrity of endothelium tissue, plays a major role like reporting
in our observation.
Conclusion: Being a potentially treatable cause of stroke, CD disease
must appear among the etiologies to seek in front of stroke of unknown
cause especially in young patients.

doi:10.1016/j.jns.2013.07.959
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Epidemiology study of stroke about 1256 cases

A. Bourazzaa, Y. Hsainib. aNeurology of Military Hospital Mohammed
V Souissi, Morocco; bMohammed V Souissi, Rabat, Morocco

Background: Stroke is the frequent cause of hospitalization in the
neurology department.

Objective: We sought to clarify epidemiology, clinical and etiology
aspects of stroke on a Moroccan study.
Material and methods: The authors present a retrospective study of
1256 cases of stroke selected among the hospitalized patients at the
Department of Neurology of Military Hospital Mohammed V during a
period from January 1st 1997 until December 31, 2012. The patientmay
fulfill the criteria of ad hoc committee of cerebrovascular disease and
have imagery which confirms stroke, and minimum of laboratory data.
Results: This analysis showed male predominance (77.5%). The
patients are aged 24 to 104 years. The most frequency localization
was territory of the middle cerebral artery (75.6%). The etiology
was multiple, but dominated by angiitis and cardiomyopathy before
45 years and by atherosclerosis over this age.
Conclusions: Our study showed that the characteristics of stroke in
our country were not different of other studies in the world.

doi:10.1016/j.jns.2013.07.960
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Sports-related ischemic stroke

H. Delgadoa, S. Caladoa, M. Pintoa, A. Lourençob. aNeurology Service,
Centro Hospitalar Lisboa Ocidental, Hospital de Egas Moniz; bStroke
Unit, Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal

Background: Ischemic stroke symptoms installation during usual
sports activity (Sports-related stroke) has been rarely reported, with
only small case series in the literature.
Objective: Describe clinical cases of patients with acute stroke with
installation during usual sports. We analyzed the clinical features,
imaging and prognosis.
Patients and methods: Review of patient database of our Neurology
Service, searching for patients with acute stroke during sporting
activity (2010–2013).
Results: We identified 3 patients (2 men) with a mean age of
54 years (47–59). First patient was 47 years old, with a history of
hypertension, stroke during gym manifested by paresis of the left
upper limb, in the ER with NHISS 4, OSCP-PACI, TOAST indetermi-
nate; outcome: mRS NHISS 3 and 2. Second patient was 57 years old
with a history of dyslipidemia, stroke during football practice
manifested by imbalance and right hemiparesis, in the ER with
NHISS 13, OSCP-POCI, TOAST indeterminate; outcome: mRS NHISS 6
and 2. Third patient was 59 years old, with a history of hypertension
and dyslipidemia, stroke during running manifested by imbalance
and right hemiparesis and global aphasia in the ER with NHISS 17,
OSCP-PACI, TOAST cardioembolic; outcome: mRS NHISS 5 and 1.
Conclusion: Although our case series is too small, we can observe
that patients had good functional recovery. It will also be taken into
account that patients had low risk factors. We cannot correlate
etiology with incidence or prognosis.

doi:10.1016/j.jns.2013.07.961
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bDepartment of Neurology, Fuchu Keijinkai Hospital, Tokyo;
cUtsumi Clinic, Saitama, Japan
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Background: Fabry disease is an X-linked lysosomal storage disorder
caused by mutations in the alfa-galactosidase (alfa-GAL) gene.
Recently, the multicenter European study Stroke in Young Fabry
Patients (sifap) reported that definite Fabry disease was diagnosed in
0.5% of all patients. This European study suggested an increased
prevalence of unrecognized Fabry disease in stroke patients. In Asia,
the frequency of Fabry disease with stroke remains unclear. We
investigated the prevalence of Fabry disease in young patients with
first ischemic stroke or transient ischemic attack (TIA) in Japan.
Objective: To reveal the prevalence of Fabry disease in young
Japanese ischemic stroke patients.
Patients and methods: We recruited young Japanese (aged 18 to
55 years), which admitted with first ischemic stroke or TIA to the
neurology department of Nippon Medical School or Fuchu Keijinkai
Hospital in 2010 to 2012. Those hospitals are serving the greater
metropolitan area of Tokyo. The leukocyte alfa-GAL activity was
assessed in all patients, followed by genetic testing for alfa-GAL gene
in those with low enzyme activity.
Results: Among a total of 86 patients (69 males and 17 females),
definite diagnosis of Fabry disease was established in one (1.1%)
male patient, in whom a complete enzyme deficiency was found. The
mutation R342Q was identified in this patient.
Conclusion: Our study suggests that the prevalence of Fabry disease
in young Japanese ischemic stroke patients is probably below 1.4% of
male patient. Further large sample size study is needed.

doi:10.1016/j.jns.2013.07.962
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Fabry disease northern Sardinia: Screening in young adults
with cerebrovascular disorders

L. Fancellu, G.A. Deiana, G. Sechi. Department of Clinical and
Experimental Medicine, University of Sassari, Sassari, Italy

Background: The etiologic determination of stroke in young adults
remains a diagnostic challenge in up to one-fourth of cases.
Increasing evidences, since 2005, lead to consider Fabry disease (FD)
as a cause to check on juvenile stroke.
Objective: We aimed to evaluate frequency of unrecognized FD in a
cohort of patients with cerebrovascular disease.
Methods: We assessed prevalence of FD in 107 patients consecu-
tively admitted to our Neurological Department for ischemic stroke,
transient ischemic attack, intracerebral hemorrhage, neuroradiolog-
ical evidence of white matter lesion even if in the absence of clinical
manifestation and cerebral venous thrombosis. The qualifying events
have to occur between 18 and 55 years of age.
Results: We found 2 patients affected by FD, with a prevalence of
1.9. The first patient included for silent stroke, the second one for
ischemic stroke.
Conclusions: Our study is in a middle position between studies that
found prevalence up to 4% and other researches that retrieve no FD
diagnosis.
We are prone to think that FD should be always considered in the
differential diagnosis and in the case of patients with personal or
familial positive anamnesis for cardiologic and/or renal concomitant
involvement or recurrence of cerebrovascular events. FD should be
suspected not only in cryptogenic stroke, but also in the other TOAST
classes and cerebrovascular disorders, paying particular attention to
silent strokes.

doi:10.1016/j.jns.2013.07.963
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Survival of intracerebral hemorrhage in Chile. A population
based register

V. Diaza,b, I. Delgadob, S. Illanesa,b, J. Antinaoa, V. Olavarriab,
D. Carcamob, P. Lavadosb. aNeurology and Neurosurgery, Universidad
de Chile, Independencia, Chile; bMedicine, Clinica Alemana de Santiago,
Santiago, Chile

Background: The average incidence of intracerebral hemorrhage
(ICH) is 25 per 100,000 inhabitants in the world; in Chile is 20 per
100,000. The mortality of hemorrhagic stroke is between 30 and 45%.
Objective: To stud intrahospitalary mortality and survival of ICH
through the country.
Method: Is a descriptive and ecological study of national discharge
database from 2003 to 2007 from ICD-10 category I 61.0 (0 to 9)
and I 62.9 of the National Health Ministry (MINSAL) and National
Socioeconomic Survey (CASEN). A survival analysis estimated long
term survival. Kaplan–Meier survival curves and Cox proportional
hazard models were used to demonstrate predictors.
Result: 13,256 registered and 10,267 persons were identified, 93.6%
had only one event. 37% died during the hospitalization, 44% the first
day and 70% before five days. The survival is higher in female than
in male (p = 0.02). The higher case-fatality rates are in IV, VI, VIII
and Metropolitan regions (≥40 per 100,000). The lethality has been
decreasing from 42.6% to 36.4%. The correlation of lethality rates was
only with poverty (r = 41%, p = 0.0001).
Conclusions: The lethality was decreasing during the study period.
Most of the patients died during the first five days, survival is higher
in women.

doi:10.1016/j.jns.2013.07.964
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Carney complex in a young patient with ischemic stroke

D. Aguiar de Sousaa, R. Geraldesa, A. Almeidab, P. Canhãoa. aStroke
Unit, Department of Neurology; bDepartment of Cardiology, Technical
Unit of Cardiology, Hospital Santa Maria, University of Lisbon, Lisbon,
Portugal

Introduction: Carney complex is a rare neoplasia syndrome
characterized by atrial and cutaneous myxomas, endocrine abnor-
malities and testicular tumors.
Case report: Male, 29 years old, presented with sudden onset of
horizontal diplopia, dysarthria, paresthesia of the left hemibody and
gait imbalance; with a previous history of unilateral orchiectomy
at the age of 14 for testicular cancer. He denied family history of skin
changes or cardiac or endocrine problems. Observation disclosed
the presence of multiple cutaneous pigmented lentiginous lesions
(including lips, conjunctiva, oral and genital mucosa) and a small
exophytic papule in the dorsal region. The neurological examination
revealed dysarthria, bilateral appendicular ataxia and ataxic gait. MRI
showed multiple recent ischemic lesions (cerebellum, pons and
mesencephalic bilaterally and left temporo-occipital). Transthoracic
and transesophageal echocardiogram revealed a large and friable
mass located in the left atrium, attached to the atrial septum.
The patient underwent cardiac surgery with successful and total
extraction of the tumor, whose pathological diagnosis was myxoma.
The endocrinological evaluation revealed increased IGF-1 and
urinary cortisol (24 h) and testicular microcalcifications in ultra-
sound examination. The histopathological diagnosis of the papule
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was cutaneous myxoma. Though the patient met the diagnostic criteria
for Carney complex, PRKAR1A sequencingwas negative for the presence
of mutations in the coding region and flanking intronic regions.
Conclusion: We report a case of cardioembolic ischemic stroke in
a young patient leading to Carney complex diagnosis. Recognizing
this rare situation is important since specific patient follow-up must
be planned for early detection of potentially fatal tumors, including
atrial myxoma.

doi:10.1016/j.jns.2013.07.965
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Red blood cell distribution width (RDW) association with
ischemic stroke among adults younger than 55 years

I. Alimehmetia, S. Grabovab, E. Leklic, D. Keria, H. Doçib, E. Kondab,
I. Zekjab, S. Xhaxhob, J. Krujab. aEndocrinology, UHC Mother Theresa,
Tirana, Albania; bNeurology, UHC Mother Theresa, Tirana, Albania;
cFaculty of Medicine, Tirana, Albania

Background: Red blood cell distribution width (RDW) measures the
size variability of these cells. It has been recently reported as a novel
independent marker of macrovascular disease, including stroke, even
at normal range values.
Objective: Evaluation of RDW values in adults younger than 55 years
presenting with ischemic stroke.
Patients andmethods:All patients aged under 55 years and presenting
with ischemic stroke during 2012 were enrolled. Socio-demographic
information was registered before clinical examination in addition to
RDW, cholesterol, triglycerides, smoking, alcohol use, presence of
diabetes and arterial hypertension. Cases with anemia were excluded.
Results: 158 patients (133 males, 25 females), aged 16–55 years
(mean 48.4 years, SD 7.22) presented with ischemic stroke. RDW
values were 14.27% (SD 1.1%, normal range being 10–15%). No case
presented with RDW under 12%. Cases were divided in quartiles:
9.6% had 12–13% RDW value (1st quartile), 30.8% had 13–14% RDW
value (2nd quartile), 34.6% had 14–15% RDW value (3rd quartile),
and 25% had N15% RDW value. Hypertension was present in 90
patients (57%). Diabetes was present in 42 patients (26.6%). 58
patients (36.7%) were smokers. 48 patients (30.9%) were alcohol
users. Mean cholesterol level was 211.4 mg/dl (SD 66.71 mg/dl).
Mean triglyceride level was 170.3 mg/dl (SD 95.32 mg/dl).
Conclusions: Adults under 55 years of age presenting with ischemic
stroke have upper normal or over the range RDW values, therefore
RDWmay be of great help as a future risk marker for ischemic stroke,
being a cheap and readily available clinical laboratory examination.

doi:10.1016/j.jns.2013.07.966
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Influence of antiplatelet treatment on the NIHSS score after
intravenous thrombolysis

Y. Sung Hoona, H. Eisukea, N. Masaob. aCerebrovascular Division,
Kohnan Hospital, Sendai, Japan; bNeurology and the Center for Stroke
and Neurocritical Care, International University of Health and Welfare
Atami Hospital, Atami, Japan

Background and aims: The influence of antiplatelet treatment on the
NIHSS scores and the risk of cerebral hemorrhage after intravenous
rt-PA are not well known.We assessed the effect and the safety of rt-PA
under antiplatelet agents (AP).

Methods: We studied data from 78 patients with ischemic stroke
undergoing intravenous rt-PA within 3 h after onset, between April
1, 2006 and November 30, 2011. The patients with anticoagulation
were excluded. Neurological improvement is defined by reduction
of 2 points in the NIHSS score within the first 24 h after intravenous
rt-PA. We assessed all 6 h and 24–36 h follow-up CT and MRIs for
cerebral hemorrhage.
Results: 70 patients were included; 50 men, mean age of 71 ± 11, 20
patients used AP prior to rt-PA, 14 with aspirin, 1 with ticlopidine, 1
with clopidogrel, 1 with cilostazol, 1 with cilostazol and clopidogrel,
and 1 with aspirin and ticlopidine. The proportion of patients with
recovery on the NIHSS scores was 18 patients in the AP group, 28
patients in the non-AP. Recovery on the NIHSS scores was higher in
the AP group compared to the non-AP group. Any type of cerebral
hemorrhage was observed: 4 patients in the AP group, 19 patients in
the non-AP group. There is no significant difference between the AP
group and non-AP group. None of the patients between two groups
experienced symptomatic cerebral hemorrhage.
Conclusions:Our study disclosed that intravenous rt-PAwith patients
using AP is effective and safe.

doi:10.1016/j.jns.2013.07.967
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Risk factors and etiology of ischemic stroke in young adults
admitted to the stroke unit of Policlinico “Gemelli” of Rome

R. Rennaa, F. Pilatoa, P. Proficea, V. Di Lazzarob. aDipartimento di
Geriatria, Neuroscienze ed Ortopedia, Catholic University of Sacred
Heart, Italy; bInstitute of Neurology, Campus Bio-Medico University,
Rome, Italy

Background: Approximately 10–14% of ischemic strokes occur in
young adults.
Objective: To investigate risk factors and etiologies of young adults
admitted to the “Stroke Unit” of Policlinico “Gemelli” of Rome from
December 2005 to January 2013.
Patients and methods: 150 consecutive patients aged ≤50 years
diagnosed with ischemic stroke. Clinical evaluation consisted of a
complete neurologic examination and the National Institutes of
Health Stroke Scale. Diagnostic work-up consisted of anamnesis,
extensive laboratory, radiologic, and cardiologic examination. Stroke
etiologies were classified according to the Trial of Org 10172 in Acute
Stroke Treatment (TOAST).
Results: Patients' mean age was 41± 8 years. The most common risk
factors were dyslipidemia (52.7%), smoking (47.3%), hypertension
(39.3%), and patent foramen ovale (32.8%). Large-artery atherosclerosis
(TOAST 1) was diagnosed in 17 patients (11.3%). Cardioembolism
(TOAST 2) was presumed in 36 patients (24%), most of them presented
a PFO at transesophageal echocardiography. Small-vessel occlusion
(TOAST 3) was diagnosed in 12 patients (8%); all of them were
hypertensive and most of them presented additional risk factors. 41
patients (27.3%) presented a stroke of other determined etiology and 44
(29.3%) presented a stroke of undetermined etiology. 3-year survival
was 96.8%; recurrent strokes occurred in only 3 cases.
Conclusion: Traditional vascular risk factors are very common also
in young adults with ischemic stroke, but probably they increase
the susceptibility to stroke being dependent on other causes, as
TOAST 1 and 2 represent less than 20% of cases. Prognosis quoad
vitam is good, being characterized by low mortality and recurrence
rate.

doi:10.1016/j.jns.2013.07.968
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Optimum site for cTBS in stroke-patients:
A quantitative evaluation

T. Matsudaa, A. Manjib, K. Amimotoc, A. Inabad, Y. Nakajimae,
I. Nishimurae, S. Watanabef, T. Hirashimae, Y. Wadae. aUekusa
Gakuen University, Chiba, Japan; bRehabilitation, Saitama-Misato Sogou
Rehabilitation Hospital, Saitama, Japan; cTokyo Metropolitan University,
Japan; dKanto Central Hospital, Japan; eNissan Tamagawa Hospital,
Japan; fRehabilitation, The Jikei University School of Medicine,
Tokyo, Japan

Background and objective: Continuous Theta Burst Stimulation
(cTBS) is a new trans-cranial magnetic stimulation protocol that
transiently alters cortical excitability in the human brain. We aimed
to test the proper stimulation for the recovery of the target site.
Subjects and methods: Two stroke patients at the restorative stage
(A. 68-year-old female; B. 74-year-old male) were treated with
informed consent (Uekusa Gakuen University and Nissan Tamagawa
Hospital Ethics Committee approved the study). cTBS was applied to
the non-affected side of M1 (hand, shoulder area) for 200 times
consecutively for 40 s. Motor evoked potential (MEP) before and after
cTBS was compared. The motion of the paretic arm was analyzed by
motion capture method with Frame-DIASIV (DKH) software. The
changes in angle and velocity of the movement of several U/E joints
were measured.
Results: Both patients showed decreased MEP after cTBS. Patient A
showed moderate improvement at the fingers but poor at the
shoulder. cTBS targeting the fingers showed more effects than when
targeting the shoulder. Of the fingers, the thumb had better outcome.
Patient B showed moderate improvement at the shoulder but poor at
the fingers by both stimulations targeting the fingers or shoulder.
The targeting site of cTBS is not corresponding to the recovery site.
The mechanism of the improvement is not only from regaining the
affected M1 but also from the change of the spasticity, associated
reaction and the other factors.
Conclusion: cTBS is a potential tool for the treatment to the stroke
patients. Our results showed cTBS can regain the motor function
through several mechanisms.

doi:10.1016/j.jns.2013.07.969

Abstract — WCN 2013
No: 1396
Topic: 3 — Stroke
Kinesiological evaluation after cTBS to contralesional motor
cortex in restorative stage stroke patients

A. Manjia, T. Matsudab, K. Amimotoc, A. Inabad, Y. Nakajimae,
I. Nishimurae, T. Hirashimae, Y. Wadae. aRehabilitation,
Saitama-Misato Sogou Rehabilitation Hospital, Saitama, Japan;
bPhysical Therapy, Uekusa Gakuen University, Chiba, Japan;
cTokyo Metropolitan University, Japan; dKanto Central Hospital, Japan;
eNissan Tamagawa Hospital, Tokyo, Japan

Background and objective: Continuous theta burst stimulation
(cTBS), is a repetitive trans-cranial stimulation technique that causes
significant inhibition of synaptic transmission for over 1 h when
applied to the primary motor cortex (M1). cTBS studies for the stroke
related symptoms such as motor paralysis and neuropsychological
dysfunctions at the chronic phase were reported. We aimed to
investigate whether cTBS over the unaffected site of the M1 can
induce an improvement of the upper arm at the restorative phase.
For the evaluation of the improvement, the shoulder joint angle and

velocity of the movement were measured by the motion capture
analysis.
Subjects and methods: Five stroke patients (mean age: 74.9 yrs)
were treated under the informed consent (Uekusa Gakuen University
and Nissan Tamagawa Hospital Ethics Committee approved the
study). cTBSwas applied to the unaffected side of M1. Paretic shoulder
motion during flexion and abduction was analyzed with Frame-DIAS
VI software. Baseline maximal angle and velocity prior to cTBS (600
stimuli, at 80% active motor threshold) or sham stimulation were set
at 100 and post-stimulation change was calculated. Pre- and post-
scores were compared by Mann–Whitney test.
Results: cTBS improved shoulder movements. In particular, cTBS
significantly improved shoulder joint abduction angle and flexion
velocity (p b 0.05).
Conclusion: The findings demonstrated the feasibility and efficacy
of cTBS on the restorative stage recovery. Even at the restorative
stage the inhibitory effect of cTBS resulted in improved paretic arm
movement with faster time and wider range. The results have
important implications for the use of cTBS for stroke rehabilitation.

doi:10.1016/j.jns.2013.07.970
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Balance and gait measures as predictors of cognitive function
in post-stroke patients

E. Ben Assayaga, S. Shenhar-Tsarfatya, E. Klipera, H. Hallevia,
L. Shopina, N.M. Bornsteina, A. Korczynb, A. Mikea, N. Giladia,
A. Mirelmana, A. Weissa, J.M. Hausdorffa. aTel Aviv Sourasky Medical
Center, Israel; bTel Aviv University, Tel Aviv, Israel

Background: Stroke patients are at risk for developing cognitive
impairment. While motor function changes and decline in physical
performance may precede the onset of cognitive impairment, it is not
easy to identify which stroke patients are likely to develop cognitive
impairment.
Objectives: To test whether quantitative balance and gait parame-
ters can enhance the prediction of post-stroke long-term cognitive
outcome.
Methods: The TABASCO is a prospective study of first-ever mild–
moderate ischemic stroke patients who were cognitively intact at
baseline. Quantitative movement, balance and cognitive tests were
obtained at admission, 6, 12 and 24 months later.
Results: Data obtained from 211 patients. During 2 years of follow-
up, 15.6% were found to have clinically significant cognitive decline
(CD). The CD group and cognitively intact group did not differ in
their neurological deficits 6 months after the index event. Nonethe-
less, at 6 months, timed up and go (TUG) test times were longer and
Berg Balance Scale (BBS) scores were lower in the CD group,
compared to the cognitively intact group (p b 0.001). Multivariate
regression showed that the TUG and BBS below 45 were significant
independent predictors of cognitive decline (p= 0.002 and p = 0.021,
respectively).
Conclusions: Our results show that balance and mobility are
significant predictors for cognitive status after stroke. Relatively
simple, performance-based measures of balance and mobility may
enhance the identification of patients who have a heightened risk of
developing cognitive decline. Using these tests may enable early
adaption of rehabilitation strategies to delay the onset of cognitive
decline and dementia in post-stroke patients.

doi:10.1016/j.jns.2013.07.971

Abstracts / Journal of the Neurological Sciences 333 (2013) e215–e278 e251



Abstract — WCN 2013
No: 921
Topic: 3 — Stroke
The volume DWI method increases detectability of small ischemic
lesions in patients with transient global amnesia

T. Yuasaa, K. Mutsukuraa, Y. Nakaoa, K. Ichinosea, I. Tomitaa,
H. Satoha, A. Satoha, M. Setoa, M. Ochib, M. Tsujihataa. aNeurology,
Nagasaki Kita Hospital, Nagasaki, Japan; bRadiology, Nagasaki Kita
Hospital, Nagasaki, Japan

Background: Transient global amnesia (TGA) is a clinical syndrome
of reversible anterograde amnesia that occurs acutely. One of the
possible causes of TGA is an ischemic deficit in the hippocampus.
Objective: We studied the acute ischemic changes in the hippocam-
pus following TGA onset using magnetic resonance imaging (MRI).
Patients and methods: A total of 13 patients who visited our
hospital within three days after the onset of acute amnesia were
clinically diagnosed with TGA. The patients were evaluated using the
conventional diffusion-weighted imaging (DWI) with a 6-mm slice
thickness and the volume DWI method to generate three-dimensional
images with 1.6-mm isotropic voxels.
Results: The initial MRI study of each patient was performed within
three days after TGA onset. High signal-intensity lesions in the
hippocampus were detected in six of the 13 patients (46.2%) on
conventional DWI, and seven of 11 patients (63.6%) using the volume
DWI method. Subsequent MRI studies were performed in six patients
within two days after the initial MRI examination. In three patients, the
volume DWI method revealed high signal-intensity lesions in the
hippocampus that were not detected on the initial MRI examinations.
The conventional DWI was unable to detect these lesions at the
subsequent MRI examinations. Ultimately, we detected hippocampal
lesions in 11 out of the 13 patients (84.6%).
Conclusion: The volume DWI method and repeated MRI examina-
tions are useful for detecting small ischemic lesions in the hippocam-
pus after TGA onset. The results suggest the presence of a relationship
between TGA and hippocampal ischemic deficits.

doi:10.1016/j.jns.2013.07.972
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Is there an evidence to perform thrombectomy in patients
over 80 years old?

E. Broussalisa,b,c, F. Weymayrb, E. Trinkaa, M. Killera,c. aNeurology,
Paracelsus Medical University, Austria; bNeuroradiology,
Paracelsus Medical University, Austria;
cResearch Institute for Neurointervention, Salzburg, Austria

Background: Endovascular mechanical recanalization (EMR) is the
most effective therapeutic strategy regarding large artery occlusion
in stroke. Advanced age has been identified as one of the strongest
predictors of poor outcomes.
Objective: The aim of this study is to analyze the clinical outcomes after
thrombectomy in elderly patients in comparison to younger ones.
Methods: Patients treated with EMR were registered prospectively.
Patients eligible for treatment received either intravenous thrombolysis
(IVT) as a bridging concept and/or intra-arterial thrombolysis (IAT) in
addition to EMR.Outcomeparameters and recanalization of the occluded
vessels were documented using the National Institutes of Health Scale
(NIHSS), the modified Ranking Scale (mRS) and the Thrombolysis in
Cerebral Infarction (TICI) score, respectively. Follow-up evaluationswere
performed up to 90 days. Patients were divided into three groups: age
b60 (n = 53); age 60–79 (n= 92); age ≥80 (n= 33).

Results: The baseline NIHHS score of all patients was 18. TICI 2b and
TICI3 were documented in 70% of patients b60, in 74% of patients
60–79 and in 70% of patients ≥80. At 90 days follow up we
documented 59% for patients who aged b60, 39% for patients who
aged 60–79 and 18% for patients who aged ≥80 with mRS ≤2. The
highest mortality rate was documented in patients aged ≥80.
Conclusion: Recanalization results were equal in all patient age
groups. Despite a higher mortality rate, successful revascularization
is strongly associated with improved outcome in elderly stroke
patients treated with thrombectomy.

doi:10.1016/j.jns.2013.07.973
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Anxiolytic effects of 5-hydroxiadamantane-2-on under
the conditions of local ischemia of brain in rats

V.S. Meliksetyana, K.B. Alikhanyana, A.G. Stepanyana,
A.A. Hakobyana, A.M. Kukhtarovab. aClinical Pharmacology, Yerevan
StateMedical University afterM. Heratsi, Yerevan, Armenia; bLaboratory of
Microcirculation, The Institute of General Pathology and Pathophysiology
RAMS, Moscow, Russia

Stroke is the most common life-threatening neurological disease, one
of the major causes of death and disability worldwide. Prevalence
of anxiety remains a common problem several years after the stroke.
5-hydroxiadamantane-2-on an adamantine derivative has cerebro-
vascular activity and improves cerebral blood flow by activating
GABA-ergic system.
The aim of this study was to reveal and evaluate anxiolytic effect of
5-hydroxiadamantane-2-on after local ischemia.
White inbredmale rats were used. Anxietywas evaluated by twomain
parameters of elevated plus-maze (EPM) test: percentage of entries to
open arms (OA) and time spent on OA. As a model of acute local
ischemia, themiddle cerebral artery (MCA) occlusionwas chosen. The
control group didn´t receive any drug, while the experimental group
has received 5-hydroxiadamantane-2-on immediately after MCA
occlusion and on the following 6 days (100 mg/kg, i.p., once daily).
In both groups the neurobehavioral changes have been tested through
EPM test a day before and on the 6th day after MCA occlusion.
The percentage of entries to OA and time spent on OA of control
group before occlusion were 27.25 ± 9.69 and 33.52 ± 3.86 and on
6th day — 19.38 ± 14.2 and 17.25 ± 11.1, relatively. For experimen-
tal group the percentage of entries to OA and time spent on OA were
12.55 ± 7.1 and 21.0 ± 5.8 before occlusion and 36.66 ± 9.12 and
69.0 ± 22.33 on the 6th day.
Thus, the results have shown that 5-hydroxiadamantane-2-on displays
anxiolytic-like effect in animals with anxiety caused by local ischemia
and can be suggested for further investigation of its anxiolytic activity.

doi:10.1016/j.jns.2013.07.974
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Correlation between anti-thrombotic drugs and hematoma
expansion in acute intracerebral hemorrhage under strict
blood pressure-lowering management: SAMURAI-ICH study

H. Akiyamaa, Y. Hasegawaa, M. Kogab, H. Yamagamib, S. Okudac,
Y. Okadad, K. Kimurae, Y. Shiokawaf, J. Nakagawarab, E. Furuig, K. Karioh,
K. Toyodab, SAMURAI-ICH Study
aDepartment of Neurology, St. Marianna University School of Medicine,
Kawasaki, Japan; bDepartment of Cerebrovascular Medicine, National
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Cerebral and Cardiovascular Center, Suita, Japan; cDepartment of
Neurology, National Hospital Organization, Nagoya Medical Center,
Nagoya, Japan; dDepartment of Cerebrovascular Diseases, National
Hospital Organization, Kyushu Medical Center, Fukuoka, Japan;
eDepartment of Stroke Medicine, Kawasaki Medical School, Kurashiki,
Japan; fDepartments of Neurosurgery and Neurology, Stroke Center,
KyorinUniversity School ofMedicine,Mitaka, Japan; gDepartment of Stroke
Neurology, Kohnan Hospital, Sendai, Japan; hDivision of Cardiovascular
Medicine, Department of Medicine, Jichi Medical University School of
Medicine, Shimotsuke, Japan

Background: Few reports have documented the effect of pretreat-
ment of anti-thrombotic agents on hematoma expansion in patients
with intracerebral hemorrhage (ICH) under strict blood pressure-
lowering management in the acute phase.
Methods: Patients (n = 211) with hematoma in the supra-tentorial
region were enrolled. Continuous intravenous administration of the
anti-hypertensive drug nicardipine was commenced within 3 h of
ICH onset at 10 hospitals in Japan, and systolic blood pressure was
controlled between 120 and 160 mm Hg. The correlation between
pretreatment of anti-thrombotic agents and hematoma expansion
(growth volume and rate 24 h after admission) was analyzed.
Results: Subjects (n= 211; 81 females, mean age, 65.6 ± 12.0 years)
had a median NIHSS score on admission of 13. Twenty-four patients
were taking anti-thrombotic agents on admission, 14 aspirin alone, 1
aspirin + dipyridamole, 2 aspirin + cilostazol, 1 aspirin + clopidogrel,
2 ticlopidine alone, 2 cilostazol alone, and 2warfarin.When divided into
3 groups according to hematoma volume on admission (≤3.0 ml, 3.1–
11.9 ml, N11.9 ml), a significant difference (p= 0.008) was observed
between patients with and without pretreatment of anti-thrombotic
agents (mean growth volume 24 h after admission: not taking anti-
thrombotic agents, 4.73 ml: taking anti-thrombotic agents, 12.15 ml)
only in the 3rd tertile group (volume N 11.9 ml). By three months
after discharge, four deaths unrelated to anti-thrombotic agents had
occurred.
Conclusions: Pretreatment of anti-thrombotic agents is likely signifi-
cantly related to hematoma expansion in ICH patients with higher
hematoma volume (N11.9 ml) on admission under strict blood pressure
management in the acute phase.

doi:10.1016/j.jns.2013.07.975
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Hemorheological study in a group of patients with clinically
silent multifocal vascular cerebral lesions

P. Kowala, I. Siemieniakb, A. Marcinkowska-Gapinskac. aNeurology,
University of Medical Sciences in Poznań, Poland; bNeurology, Strus
Hospital, Poland; cRheological Laboratory, University of Medical
Sciences in Poznan, Poznan, Poland

Clinically silent vascular cerebral lesions/CSVCL have been a problem
of great importance in neurology. It involves patients with risk
factors for stroke such as hypertension, diabetes mellitus, and
cardiac diseases with arrhythmia but our knowledge about the
pathomechanism of these changes has not been clear enough. We
analysed hemorheological profile in a group of 35 patients with CSVCL
diagnosed by magnetic resonance imaging or computed tomography
in relation to the control group/10 subjects without such changes.
The following hemorheological parameters were estimated: relative
blood viscosity at various shear rates, plasma viscosity, haematocrit
and parameters of Quemada's rheological model (RCD as red cell
deformability and RCA as red cells aggregation). We also estimated
biochemical factors: fibrinogen, IgM, IgG, IgA, CRP, cholesterol and

albumin/globulin ratio [A/G]. We found a significant increase of red
cell elasticity (p b 0,04) in a group of patients as well as a significant
decrease of IgM level (p b 0.018), cholesterol (p b 0.04) and A/G
(p b 0.036). We detected also the following significant correlations:
between A/G and RCA/negative in patients, p b 0.05, cholesterol and
RCA/positive in controls, p b 0.007, IgM and fibrinogen/negative in
both groups, p b 0.04 and p b 0.01 respectively, IgM/fibrinogen ratio
and RCA/negative in patients, p b 0.02, cholesterol and fibrinogen/
positive in patients, p b 0,035. In conclusion we may suggest that a
better red cell elasticity in patients results from a self-regulatory
compensation. IgM molecules seem to play an opposite role to
fibrinogen molecules in red cells aggregation phenomenon.

doi:10.1016/j.jns.2013.07.976
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A case of acute cerebral infarction in young adult associated
with the polycythemia vera

J.S. Ahn. Neurology, Dong-Eui Medical Center, Busan, Republic of Korea

Background: Several primary hematologic disorders have been associ-
ated with ischemic stroke. The main cause of stroke in the hamatologic
disorders is coagulopathy or thrombosis.
Purpose:We report one patient of acute cerebral infarction associated
with polycythemia vera.
Patients and methods: A 44-year-old man admitted to our hospital
was complaining of left extremity weakness. His symptoms occured
suddenly 2 days ago. He had been well before admission and his past
medical history was unremarkable. He had no history of any medical
or neurological illness. Vital sign was stable at admission. In the
neurological examination during admission, he was alert and well
oriented. In motor examination, left hemiparesis was Medical
Research Council(MRC) grade 3. He had no sensory abnormality and
no ataxia. Difffusionweighted imaging showed hyperintense signal on
right MCA territory. Brain CT angiograpy showed no evidence of
definitive intra and extra cranial aneurysm or stenosis. Laboratory
studies revealed normal serum electrolytes and renal function except
for elevated hemoglobin, which shows decreased erythropoietin.
An ultrasound scan of the abdomen revealed splenomegaly and mild
fatty liver. PBS revealed moderate polycythemia. Phlebotomy and BM
biopsy were performed. Then he was diagnosed with polycythemia
vera. He took hydroxyurea 500 mg bid daily.
Results: Base upon clinical manifestation and radiologic findings, we
diagnosed right middle cerebral artery infarction. Laboratory studies
and bone marrow biopsy revealed polycythemia vera.
Conclusions: The case presented herein is characterized by an
association between acute cerebral infarction andhematologic disorder.
We should be curious of other causes except for cerebral atherosclerosis
when young adult patient without other risk factors was diagnosed
with ischemic infarction.

doi:10.1016/j.jns.2013.07.977
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Swallow therapy for dysphagia

A. Malika, S. Azamb, T.T. Latifib, S. Noureenc. aNeuro Clinic & Falij Care,
Pakistan; bLiaquat National Hospital, Pakistan; cDepartment of Neurology,
Liaquat National Hospital, Karachi, Pakistan
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Swallowing disorder is a difficulty in moving food from mouth to
stomach. After any cerebrovascular accident, 90% of patients encoun-
ter some form of swallowing disorder. Swallow therapy techniques
reduce any delay in triggering the oral, pharyngeal swallow& improve
pharyngeal transit time. Therapy procedures were designed to improve
five areas of swallowing.

• Position of food in mouth
• Manipulating food in the mouth with tongue
• Chewing the bolus of varying consistencies
• Recollecting bolus in oral cavity
• Organizing lingual action to propel the bolus posteriorly.

Case: A 57 years old male patient came with a history of pontine
infarct 15 days back, complaining of slurring of speech and dysphagia.
He was fed by NG tube.
MRI findings: Acute pontine infarct
Barium swallow: Right pyriform fossa pooling.
Dysphagia assessment: A detailed assessment of swallowing revealed:

• Delayed bolus transit time.
• No anterior and posterior propulsion
• Food residue after eating
• Gurgly and wet voice quality
• The patient had pharyngeal dysphagia with all diet and liquid
levels.

• Frequency of therapy was decided four times a week.

Treatment plan: Therapy plan consists of three important techniques
oral motor stimulation, postural maneuvers and diet modifications.
Result: With the help of these techniques he was able to take partial
oral feed within one week. After 2 weeks he was able to take regular
food but felt a little difficulty in thin liquid diet. This clearly shows
that swallow therapy works well for patients who have difficulty in
swallowing.

doi:10.1016/j.jns.2013.07.978
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Silent cerebral infarctions and MR perfusion imaging in children
with sickle cell anemia

M. Arkuszewskia,b, J. Krejzac,d, R. Chenc, M. Bilellob, E.R. Melhemc.
aDepartment of Neurology, Medical University of Silesia, Katowice, Poland;
bDepartment of Radiology, Division of Neuroradiology, University of
Pennsylvania, Philadelphia, PA, USA; cDepartment of Diagnostic Radiology
& Nuclear Medicine, University of Maryland School of Medicine, Baltimore,
MD, USA; dAl-Imam Muhammad Ibn Saud Islamic University, Riyadh,
Saudi Arabia

Objectives: Children with sickle cell anemia (SCA) and clinically
“silent” cerebral infarcts (SCI) have poorer academic performance and
lower intelligence quotients compared to healthy peers, and are at
higher risk of stroke. Mechanisms that lead to SCI, however, remain
poorly understood. Here we determined whether occurrence and
volume of SCI in a neurologically intact children with SCAwho did not
have intracranial stenosis were related to alterations in cerebral blood
flow (CBF).
Methods: We studied prospectively a cohort of 62 children with SCA
without prior clinically overt stroke or TIA (median age, 8.8 years; range
limits, 2.3–14.4 years; 33 females) and mean velocity b170 cm/s on
transcranial Doppler ultrasound. They underwent MR-angiography of
intracranial arteries, anatomical MR-imaging and continuous arterial
spin labeling (CASL) MR-perfusion imaging of the brain.

Results: We found silent infarcts in 20 children (32.3%, 95% CI: 21.9–
44.7%). The median volume of SCI in relation to total brain volume was
0.020% (range limits, 0.001–0.101%). Total CBF mean value was 81 ±
18ml/100 g/min. CBF in the right hemisphere (79 ± 19ml/100 g/min)
was significantly lower than in the left hemisphere (82 ±
18 ml/100 g/min, p = 0.025). Low CBF was associated with high
volume of SCI (p= 0.042;F=4.33;R2 =0.07). Low hemispheric CBF
was associated with high occurrence (p= 0.021; ρ2 = 0.036), number
and volume of SCI (Spearman R=−0.199, p= 0.027 and R=−0.210,
p= 0.021 respectively). Also, systolic blood pressure was an indepen-
dent predictor of high occurrence of SCI and their bigger volume.
Conclusion: High occurrence of SCI and their bigger volume are
associated with low CBF and high systolic blood pressure in children
with SCA.

doi:10.1016/j.jns.2013.07.979
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The effect of nasogastric tube in stroke patient with
swallowing disorder

R. Chobchuen, P. Wattanapan, P. Keithmaleesatti, A. Srikhan,
C. Nuntharuksa, S. Musiksboonleart, N. Sangjuan. Khon Kaen
University, Khon Kaen, Thailand

Background: Nasogastric (NG) tube is common route of feeding
in stroke patient with swallowing problem. The size of tube has an
effect on both patient and food passage.
Objective: To determine the effect of NG tube size on feeding in stroke
patient.
Material and methods: A randomised cross-over study was con-
ducted among 10 stroke patients (eight male, median age 66 years) in
rehabilitation ward, Srinagarind hospital. All participants were fed via
small-bore tube (10 F) and large-bore tube (14 F) for separate session
(7 days for each session). Total feeding time, the event of tube
obstruction, and patient satisfaction were recorded.
Results: Despite reports of patients being more comfortable in using
small-bore tube, there was no significant difference between tube
sizes in satisfaction (P = 0.13). There were 4 patients who experi-
enced tube obstruction during placing of small-bore tube, whereas
no report of obstruction in those placing large-bore tube. Median
feeding time was longer while feeding via small-bore tube (49 min
VS 29 min, P = 0.03).
Conclusion: Small-bore NG tube (10 F) may be used to improve
patient comfort. Modified diet and well drug preparation should be
used to reduce tube obstruction.

doi:10.1016/j.jns.2013.07.980
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Vascular risk factors predisposing to white matter
hyperintensities: Сross-sectional study

A. Amintaevaa, M. Kravchenkoa, O. Andreevaa, Y. Varakina,
G. Gornostaevaa, M. Prokopovicha, E. Gnedovskayaa, R. Konovalova,
M. Krotenkovaa, N. Lazarevab, E. Oshepkovab. aResearch Center of
Neurology, Russia; bRussian Cardiology Complex, Moscow, Russia

Objective: To analyze risk factors predisposing to white matter
hyperintensities (WMH) in patients.
Methods: 284 participants (mean age 50+/−5) were enrolled from
local community and stratified into two groups: group 1 (without
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WMH) and group 2 (with WMH). MRI studies were done on scan 1.0
Tesla (Philips panorama) with a slice thickness of 0.5 cm; T1 and T2,
T2d–f fluid attenuated inversion recovery (FLAIR) scans were reviewed.
Results:
Group 1 was consisted of 193 participants (age 48 ± 5; 124 women
and 69 men).
Group 2 included 91 participants (age 53 ± 5; 55 women and 36
men).
Participants from group 2 were significantly older (p b 0.02).
The analysis for risk factors showed the prevalence of these factors
in group 2 vs group 1, respectively: coronary artery disease (CAD)
(11% vs 4%, p = 0.03); Diabetes Mellitus (DM) (6% vs 1%, p = 0.005);
arterial hypertension (AH) (60% vs 33%, p = 0.007); and family
history of vascular diseases (CVD) (25% vs 14%, p = 0.03) were
associated negatively without WMH participants.
Thus, CAD, AH, DM and family history of CVD were significantly more
common in participants with WMH.
Participants in group 2 were noticed to have AH grade 1 (140–159/
90–99 mmHg) more often than were participants in group 1 (30% vs
19%, p b 0.05).
There was found no significant difference in prevalence of smokers
and cardiac arrhythmia between the two groups (30% vs 29%, p N 0.5)
and (1% vs 2%, p N 0.5).
Conclusion: We found that in our patient cohort WMH were
associated with cardiac ischemia, diabetes, arterial hypertension,
and family history of vascular diseases.

doi:10.1016/j.jns.2013.07.981
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A Brain-Computer Interface for rehabilitation after stroke

R. Ortner, A. Schnürer, M. Bruckner, C. Guger. g.tec medical
engineering Gmbh, Guger Technologies OG, Schiedlberg, Austria

Brain-Computer Interface (BCI) technology has not only been used
widely for communication but also for control purposes in a closed
loop setup [1]. Recently, it has been shown that exercising motor
imagery (MI), i.e. the mental rehearsal of movement execution, could
be used as an effective therapy in stroke rehabilitation [2] even if no
feedback about the performance is given to the user. However, when
providing additionally a real-time feedback, the Hebbian plasticity
can be elicited that is likely to result in an increased cortical
plasticity, and has the potential to improve the functional recovery.
In this manuscript a MI based Brain-Computer Interface (BCI) is
connected either to an upper limb rehabilitation robot or a Virtual
Reality (VR) system. Both, the VR system and the rehabilitation robot
provide online feedback about the performed MI to the user. A total
of eleven post-stroke patients and a control group of eleven healthy
people took part in the VR based experiment and the first results on
4 healthy users performing the experiment with sensory feedback
from the rehabilitation robot are available. Additionally, five of the
stroke patients agreed to participate to further sessions, allowing
to observe the possible improvements in accuracy due to training
effects.

References
[1] Wolpaw JR, et al. Brain-computer interfaces for communication

and control. Clin Neurophysiol 2002;113:767–91.
[2] Sharma N, et al. Motor imagery: a backdoor to the motor system

after stroke? Stroke 2006;37:1941–52.

doi:10.1016/j.jns.2013.07.982
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The association between urinary 6-sulfatoxymelatonin level,
cognitive and emotional status and sleep quality in acute stroke

A. Kulesh, V. Shestakov. Perm State Academy of Medicine, Perm, Russia

Aim: To determine the association between night urinary 6-
sulfatoxymelatonin (aMT6s) level, cognitive, emotional status and
sleep quality in acute stroke.
Methods: 53 patients with ischemic stroke and 4 patients with
subarachnoid hemorrhage (SAH) were examined with clinical (NIHSS)
and neuropsychological methods: MMSE, FAB, MoCA-test, Semantic
Verbal Fluency Test (SVFT), State-Trait Anxiety Inventory (STAI) and
Pittsburgh Sleep Quality Index (PSQI). The assessment of aMT6s level in
night urine was performed. For the comparisonwe used published data
on aMT6s level in 49 healthy subjects.
Results: The stroke patients had lower aMT6s level in comparison
with the control: 8.6 ± 6.92 vs. 27.2 ± 13.3 ng/mL (p b 0.001).
Patients with ischemic stroke had lower aMT6s level than patients
with SAH (p = 0.036). We found correlation between aMT6s level
and NIHSS (r = −0.29; p = 0.027). The aMT6s concentration was
interacted with MMSE subtests, especially «recall» (r = 0.43;
p = 0.001); FAB (r = 0.42; p = 0.01), especially «mental flexibility»
(r = 0.29; p = 0.029), «sensitivity to interference» (r = 0.30; p= 0.025)
and «inhibitory control» (r = 0.42; p= 0.001); efficiency of categorical
cue in delayed recall MoCA subtest (r = 0.52; p = 0.0004) and SVFT
(r = 0.29; p = 0.037). Also aMT6s level was associated with state
anxiety level (r =−0.42; p = 0.041) and PSQI (r =−0.47; p = 0.024).
In general patients with low memory function and sleep quality had
decreased aMT6s level (p = 0.022).
Conclusion: The aMT6s level was decreased in stroke patients. The
reduction of aMT6s level was more pronounced in ischemic stroke
than in SAH and depended on stroke severity. The association
between low aMT6s level and domen-specific cognitive impairment,
high level of trait anxiety and low sleep quality was found.

doi:10.1016/j.jns.2013.07.983
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Vestibular evoked myogenic potentials in cerebellar and
brainstem strokes

F. Guleca, N. Celebısoyb, Y. Zorlua. aNeurology, Izmir Tepecik Education
and Research Hospital, Turkey; bNeurology, Ege University Faculty of
Medicine, Izmir, Turkey

Objective: Cervical vestibular evoked myogenic potential (cVEMP) is a
short-latencymyogenic response recorded over the sternocleidomastoid
muscle (SCM) in response to saccular stimulation. The aim of this study
was to make recordings in patients with brainstem and cerebellar
strokes to see how lesions involving vestibular nuclei or the vestibulo-
cerebellar connections affect the potentials.
Method: 20 patients with brainstem and cerebellar strokes were
included in the study. Patients were seated on an armchair and the
reference electrode was placed on the upper third of sternum and the
ground electrode on the middle of the forehead. To record the surface
EMG activity, an active electrode was placed on the upper half of the
SCM ipsilateral to the stimulated ear. The latencies of peaks p13 and
n23 and peak-to-peak amplitude of p13-n23 were measured and
compared with the potentials recorded from 50 healthy controls.
Results: cVEMPS were recorded in all healthy controls and in 17
patients from both SCM muscles. p13, n23 latencies and p13-n23
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amplitude recordings of these patients were not different from the
healthy controls. In a patient with cerebellar stroke the potential
from the ipsilateral SCM was absent. In two other patients (one with
cerebellar and the other with lateral medullary infarction) contra-
lesional responses showed latency and amplitude abnormalities.
Discussion:Normal responses recorded inmost patientswith vestibular
nuclear or vestibulo-cerebellar lesions or contralesional abnormal
responses cast doubt on the knownpathways involved in the generation
of the cVEMPs and necessitate further studies to understand the
anatomical connections.

doi:10.1016/j.jns.2013.07.984
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Early recurrent ischaemic stroke (ERIS) — under recognised cause
of early neurological deterioration (END) in stroke patients
undergoing thrombolysis

N. Keshavana, A. Asokanathanb, L. Sekaranb. aLuton & Dunstable
Hospital NHS Trust, UK; bGeriatric/Stroke, Luton & Dunstable Hospital
NHS Trust, Luton, UK

Introduction: ERIS is a rare cause of END associated with intravenous
thrombolysis. We present a case with ischaemic stroke with sudden
neurological deterioration resulting in a new vascular territorial
infarction during thrombolysis.
Case: A 67 year old gentleman with left-sided hemiplegia and
dysarthria. Risk factors included atrial fibrillation and hypertension.
NIHSS score was 16. CT scan revealed a right Middle Cerebral Artery
(MCA) hyperdense sign. Just after the completion of thrombolysis,
GCS dropped from 13 to 3 and NIHSS rose from 16 to 25. An urgent
CT scan revealed a new left MCA hyperdense sign. MRI head showed
extensive infarction encompassing both MCA, the left anterior and
posterior cerebral artery territories and left pons. ECHO did not show
thrombus in the heart. Intensive care treatment was withdrawn and
patient subsequently died.
Discussion: The pathophysiological mechanism of ERIS is thought to
be related to destabilisation of thrombus by tPA and a consequent
release of emboli from a more proximal vascular location towards
the brain. The incidence and prognosis of ERIS documented in the
literature is poor. The incidence ranges from 0.2% to 1.0%. An evaluation
of risk is impossible in the absence of clear characterisation, implying
a need for larger scale multicentre data. In future, if we evaluate the
risk, endovascular treatment can be utilised in treating ERIS in high risk
cases.
Conclusion: Our case suggests AF is a risk factor for developing
ERIS. Increased awareness and risk evaluation of ERIS would allow
clinicians to consider endovascular treatment in future.

doi:10.1016/j.jns.2013.07.985
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Presenting symptoms for the identification of acute stroke and
transient ischemic attack in the emergency department

K.-H. Cho, S.-H. Baek. Neurology, Korea University College of Medicine,
Seoul, Republic of Korea

Background: Formalized assessment tools, based upon easily
collected clinical variables, may help emergency department staff
diagnose acute strokemore efficiently. However, a substantial number

of patients detected by acute stroke response system (ASRS) turn out
to be non-stroke patients.
Objective: To compare the difference of initial presenting symptoms
between the patients with definite stroke and those without.
Methods: We prospectively recruited consecutive patients with
suspected acute stroke during 6 months. An emergency department
staff activated ASRS if they found:

(1) patients were presented to emergency room within 6 h after
symptom onset;

(2) patients had at least one of 8 symptoms: unilateral weakness,
unilateral numbness, loss of consciousness, difficulty in speaking
or understanding, sudden loss of vision, diplopia, loss of
equilibrium or dizziness, and headache with vomiting.

The difference of presenting symptoms of ASRS was investigated
between the definite stroke and stroke mimics.
Results:We recruited 188 patients with suspected acute stroke by ASRS.
The definite stroke was identified in 103 (54.8%). The patients with
definite stroke (42/103, 40.8%) hadmore unilateral weakness than those
with stroke mimics (6/85, 7.1%) (p b 0.001). On the other hand, the
patients with strokemimics (33/85, 38.8%) hadmore loss of equilibrium
or dizziness than those with definite stroke (8/103, 7.8%) (p b 0.001).
Conclusion: Whether the patients were diagnosed as definite stroke
or not was significantly associated with presenting symptoms of
ASRS. The proper selection of presenting symptom for assessment
tool used by emergency department staff may be important to
improve its performance in ASRS.

doi:10.1016/j.jns.2013.07.986
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Distribution of the corticobulbar tract in the internal capsule

J.H. Kim. Department of Neurology, Dementia Center, Ilsan Hospital,
National Health Insurance Corporation, Koyang-Shi, Republic of Korea

Background and objectives: It is generally thought that the cor-
ticobulbar tract descends through the genu of the internal capsule (IC).
There have been several reports that genu lesions cause bulbar
symptoms such as facial palsies, dysarthria, and dysphagia. However,
the precise location of the corticobulbar tract in the IC remains
controversial. The purpose of our study is to assess whether the
corticobulbar tract passes through the IC genu.
Methods: We reviewed 26 patients with selective IC infarction
and located the sites related to bulbar symptoms. In addition, using
diffusion tensor imaging, we reconstructed tracts passing through
the IC in ten subjects without cerebral infarction.
Results: Patients with genu infarction, which extended to more than
half of the posterior limb of the IC, showed bulbar symptoms. However,
patients with genu infarction, which was limited to the genu, did not
have bulbar symptoms. In contrast, patients with lesions limited to the
posterior limb may show bulbar symptoms. According to statistical
maps of the region of interest, the lesions related to bulbar symptoms
were localized to areas that were beyond the midpoint of the posterior
limb of the IC. In diffusion tensor imaging of subjects without cerebral
infarctions, the corticobulbar and corticospinal tracts did not pass
through the IC genu.
Conclusion:Our data provide evidence that the corticobulbar tract does
not pass through the IC genu. The proposed location of the corticobulbar
tract in the level of the IC lies beyond themidpoint of the posterior limb.

doi:10.1016/j.jns.2013.07.987

Abstracts / Journal of the Neurological Sciences 333 (2013) e215–e278e256



Abstract — WCN 2013
No: 2359
Topic: 3 — Stroke
Acute ischemic stroke, classification in terms
of ethiopathogenesis, correlation between neuroradiological,
clinical and prognostic findings

A. Gulera, G. Uncua, H. Şirina, Ş. Çiftçia, A. Sağduyu Kocamanb,
M.C. Calluc. aNeurology, Ege University Faculty of Medicine, Izmir,
Turkey; bNeurology, Acıbadem Maslak Hospital, Istanbul, Turkey;
cRadiology, Ege University Faculty of Medicine, Izmir, Turkey

Background: Determination of ‘core’ which is defined as centre of
ischemia, in other words tissue around the irrecoverable one andwith
the early diagnosis and emergent therapy that can be saved, causes an
evident regression in mortality and morbidity because of the stroke.
Besides the diagnosis, determining reperfusion signs at the perfusion
imaging is useful to clarify the prognosis of stroke subtypes during
the monitoring patients with acute stroke. Causitive Classification of
Stroke is a standardized and reliable program which is organized by
Harvard University. Everybody can reach this program by internet.
Objective: Our purposes were interpreting the correlations between
DWI/PWI MRI mismatch methods and ethiological factors, an effect
of this correlation on clinical findings and prognosis.
Material and methods: Totally, 30 patients with acute ischemic
stroke were involved in the study. Cranial MRI imaging DWI/PWI MRI
mismatch methods and clinical measurements that were determined
by NIHSS and Glasgow outcome scale were performed three times at
first 24 hours, at 48 hours and at discharge. CCS formswere filled with
whole clinical and laboratory findings. rCBV, rCBF, and rTTP mapping
were done with perfusion MRI.
Results: End of the study deficit areas on rCBV map was found to be
effective on prognosis of patients. rTTPmapswere used in the calculation
penumbra. Also we detected that more meaningful prognostic results
may be obtained with rCBV maps.
Conclusion: Early diagnosis and treatment of the disease affect the
patient's quality of life significantly. Perfusion studies can be useable
to appropriate patient selection eligible for thrombolitic therapy.

doi:10.1016/j.jns.2013.07.988
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ICT-supported CVD prevention through phone-based automated
lifestyle coaching

D.W. Drostea, D. Vittorea, L. Spassovab, N. Röschb. aDepartment
of Neurology, Centre Hospitalier de Luxembourg, Luxembourg; bSANTEC,
Public Research Centre Henri Tudor, Luxembourg, Luxembourg

The development and maintenance of a healthy lifestyle (smoking
cessation, healthy nutrition,moderate physical exercises etc.) is amajor
objective concerning the primary and secondary prevention of CVD.
CAPSYS is a computer-based lifestyle coaching system, which aims at
supporting CVD patients in performing appropriate behavior changes in
order to minimize their individual risk factors. Patients can access
CAPSYS by dialing a local-rate telephone number and answer to a set
of previously known questions concerning their current nutrition,
physical activity, blood pressure, smoking etc. In an interactive voice
response approach, questions are issued by the system in natural
language using a text-to-speech module, and the patient can provide
the required values using the phone keypad (DTMF touchtone). Based
on the gathered values for each patient, the system automatically
generates personalized verbal feedback at runtime and presents it
to the patient during the phone dialog. Depending on the individual

development of the patient's risk factors, the system feedback can
contain advice for improvement, praise for healthy behavior and
motivation to pursue a certain goal.
The automated feedback is generated based on rules derived from
the guidelines of the Luxembourg Conseil Scientifique for prevention
of cerebro-cardiovascular diseases and obesity. CAPSYS has been
developed by researchers from the Public Research Centre Henri
Tudor in Luxembourg in collaboration with neurologists from the
Centre Hospitalier de Luxembourg (CHL). Currently, the user accep-
tance and efficacy of the system is being evaluated in a six-month
randomized controlled study with eligible participants recruited at
CHL's neurology department.

doi:10.1016/j.jns.2013.07.989
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Epidemiology of stroke in a teaching hospital in subsaharan
africa: 3 years prospective study in douala, cameroon

Y.N. Mapourea, B.C. Tchaleub, H.B. Mbatchou Ngahanec,
G.N. Mounjouopoub, A.Y. Mefireb, G. Behiyad, A.K. Njamnshie,
H.N. Lumaf, A.S. Mouellec. aClinical Sciences, Faculty of Medicine and
Pharmaceutical Sciences, Cameroon; bDouala General Hospital, Cameroon;
cClinical Sciences, University of Douala, Douala, Cameroon; dIntensive Care
Unit, Faculty of Medicine and Pharmaceutical Sciences, University of
Douala, Douala, Cameroon; eNeurology, Faculty of Medicine and
Biomedical Sciences, University of Yaoundé I, Yaoundé, Cameroon;
fInternal Medicine, Douala General Hospital, Douala, Cameroon

Background: Stroke is the leading cause of hospitalization in neurology
but epidemiological data for this condition are scarce in Cameroon.
Objective: Describe the epidemiology of stroke in a tertiary hospital
in Cameroon.
Patients and methods: We carried out a prospective study from 1st
January 2010 to 31st December 2012 at the Douala General Hospital in
2 sites: the neurological unit (NU)and the intensive care unit (ICU). All
patients admitted for confirmed stroke were included consecutively.
Socio-demographic, clinical and paraclinical data were collected.
Results: 318 patients presented with stroke (252 in the NU and 66 in
the ICU) with a mean age of 58.84 ± 13.04 years; 38.1 were female.
The major risk factor before stroke were high blood pressure (69.6%),
alcohol consumption (28%), diabetes mellitus (20.4%), tobacco (16%),
heart disease including atrial fibrillation (11.3%), dyslipidemia (8.5%),
HIV infection and sleep apnea constituting each 3.1%. The mean delay
for consultation was 27.19 ± 97.52 h. 53.8% had an ischemic and
46.2% a hemorrhagic stroke. The mean duration of hospitalizationwas
10.56 ± 23 days with a global mortality rate of 26.4% (13% in the NU).
Septic conditions were the leading cause of death.
Conclusion: Fighting vascular risk factors by informing and screen-
ing the population should be emphasized in our context in order to
reduce the burden of stroke.

doi:10.1016/j.jns.2013.07.990
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Metabolic burden and intracranial atherosclerotic disease in an
asymptomatic population

B.-S. Kima, H.-S. Jungb, Y.H. Choic. aDepartment of Neurology,
Samsung Medical Center, Sungkyunkwan University School of Medicine,
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Kangbuk Samsung Hospital, Sungkyunkwan University, School of
Medicine, Republic of Korea; cDepartment of Center for Health
Promotion, Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul, Republic of Korea

Background: To date, few data are available with respect to
intracranial atherosclerotic disease (ICAD) in general population.
This study examined whether metabolic abnormalities, metabolic
syndrome (MetS) and non-alcoholic fatty liver disease (NAFLD), are
surrogate markers for intracranial atherosclerotic disease (ICAD)
among apparently healthy population.
Methods: Over 3 years, study data were collected on subjects who
underwent a comprehensive health check-up. The presence of ICAD
was ascertained based on the findings of brain MRA, and the
diagnosis of NAFLD was made by liver ultrasound work-up. Finally,
6146 subjects without a previous stroke history (mean age, 54.7 ±
8.9 years; male, 70.5%) were enrolled in this study.
Results: The prevalences of MetS, NAFLD, and ICAD were 46.4%
(n= 2853), 23.8% (n= 1460), and 4.6% (n= 282), respectively. After
the adjustment for atherosclerosis risk factors, NAFLD (OR: 1.89, 95%
CI: 1.45–2.46) and MetS (OR: 1.50, 95% CI: 1.14–1.96) were indepen-
dently associatedwith increased risk of ICAD. In addition, the number of
individual components of metabolic syndromewas associated with the
risk of ICAD in a dose-response manner.
Conclusions: The present study suggested that the detection of
NAFLD and metabolic syndrome in an asymptomatic population
was independently associated with the increased risk for ICAD;
however, further prospective studies would be needed to confirm
our findings.

doi:10.1016/j.jns.2013.07.991
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Treat and transfer: Efficacy and safety of the telestroke approach
in Salzburg, Austria

I. Deak, J.S. Mutzenbach, T. Johansson, E. Trinka, J. Sellner. Department
of Neurology, Christian-Doppler Klinik, Paracelsus Medical University,
Salzburg, Austria

Background: Five hospitals without 24 h neurology coverage in
the Austrian state of Salzburg are connected to a stroke hub via
videoconferencing. Prompt transfer to the comprehensive stroke
center (20–129 km distance) is carried out after administration of
recombinant tissue plasminogen activator (rt-PA).
Objective: To assess efficacy and safety of teleconference-assisted
thrombolysis for acute ischemic stroke and instant transfer to the
stroke center.
Patients and methods: Retrospective chart review of patients
treated with acute ischemic stroke from 2006–2009. Inclusion
criteria: rt-PA administration within 4.5 h from symptom onset, age
≥18 years. Exclusion criteria: arrival at the stroke center beyond
24 h from symptom onset, initial NIHSS N25, and previous stroke.
The measures for efficacy were mortality, NIHSS and mRS at 3-month
follow-up.
Results: Forty-seven patients were moved to the stroke center after
rt-PA treatment. The control group consisted of 304 patients who
received rt-PA directly at the stroke center. Mean time till admission
to the stroke unit was 231 and 108 min, respectively (P b 0.001).
Patient demographics, NIHSS on admission and door-to-needle time
did not differ between the groups. No transfer-related complications
were reported. The rate of complications during stroke unit care did
differ between the groups. There were no differences in the outcome
measures.

Conclusion: This study confirms that the efficacy of telemedicine-
assisted systemic thrombolysis is comparable to in-house admin-
istration at a comprehensive stroke center. Importantly, rapid
patient relocation was safe and provides the added benefit of
care at a stroke unit and interdisciplinary management in case of
complications.

doi:10.1016/j.jns.2013.07.992
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The investigation of neuroprotective activity of
5-hydroxyadamantane-2-on in rats under the conditions
of local permanent brain ischemia

V. Meliksetyana, N. Mirzoyana, N. Khostikyanb, K.B. Alikhanyana,
A. Hakobyana, A. Stepanyana, A. Kukhtarovac. aClinical Pharmacology,
Yerevan State Medical University after M. Heratsi, Yerevan, Armenia;
bPathologcial Anatomy and Clinical Morphology, Yerevan State Medical
University after M. Heratsi, Yerevan, Armenia; cLaboratory of
Microcirculation, Institute of General Pathology and Pathophysiology
RAMS, Moscow, Russia

The influence of 5-hydroxyadamantane-2-on, an adamantane deriva-
tive, on morphological state of brain tissue of rats with local permanent
brain ischemia was studied. As a model of ischemia the occlusion of left
middle cerebral artery was chosen. The comparison was done between
serial histological preparations of the control group (with occlusion
and without drug administration) and two experimental groups
(with occlusion and administration of 5-hydroxyadamantane-2-on
100 mg/kg i.p., for 6 and 12 days respectively). Moreover, within the
same histological preparations the morphological changes were
compared between histological preparations from basins of left and
right (not occluded) middle cerebral arteries.
It was determined that the administration of 5-hydroxyadamantane-
2-on (dosage 100 mg/kg) was once per day after the occlusion of
the middle cerebral artery brings to significant regenerative processes
of brain tissue. It was also shown that regenerative processes are
more profound in the group of rats that was treated with 5-
hydroxyadamantane-2-on for 12 days.

doi:10.1016/j.jns.2013.07.993
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Correlations of intima-media thickness with atherosclerosis
and obesity markers in first degree relatives of stroke patients

C. Filosa, C.D. Popescub. aNeurology, Romania; bUniversity of Medicine
and Pharmacy ‘Gr. T. Popa’ Iasi, Iasi, Romania

Background: Stroke is the first cause of mortality and major
invalidity. The intima media thickness (IMT) was proved to be a
good marker not only for subclinical atherosclerosis but also for
predicting future cerebrovascular events.
Methods: We evaluated two groups. Group A included 47 stroke
patients and group B 48 first degree relatives of the previous stroke
patients. IMT was measured by cervical ultrasound mode B, at the
common carotid artery distal wall, on both sides. Other parameters
measured were weight, height, body mass index (BMI), smoker status,
arterial systolic and diastolic blood pressure.
Results: Group A had 53.2% males and group B 65.4% women.
The abdominal circumference per height ratio showed a strong
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correlation with the BMI, but without establishing one with the IMT.
34% of the stroke patients were smokers, whereas 27.1% of their
relatives smoked; the relative risk of stroke for relatives was over 2
times higher for smokers than for non-smokers. Although in both
groups the value of the IMT was high (0.91–0.97 mm), there was no
statistical significance (p N 0.05). IMT was correlated to almost all the
other parameters measured.
Conclusion: In our study the IMT was correlated with atherosclerosis
and obesity markers, but had no statistical significant value as an
independent risk factor for cerebrovascular disease in first degree
relatives of stroke patients.

doi:10.1016/j.jns.2013.07.994
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Obstructive sleep apnea and ischemic stroke

N. Chtaoua, O. Messouaka, F. Belahsenb. aUniversity Hospital of Fez,
Morocco; bHassan II University Hospital, Fez, Morocco

Background: The obstructive sleep apnea syndrome (OSAS) is a
chronic respiratory disorder which is at present a real public health
problem because of its cardiac and vascular side effects.
Objective: The purpose of the study is to detect OSAS in patients
with ischemic stroke to optimize secondary prevention.
Patients and methods: This is a prospective study of 50 patients
suffering from ischemic stroke admitted to the Neuro-vascular unit
of the University Hospital Hassan II of Fez in whom nocturnal
oximetry was performed in search of OSA, polysomnography is
supplemented by the following if nocturnal oximetry appears
abnormal. The exclusion criteria of the study were: disorders of
consciousness, oxygen saturation of less than 95%, and obstructive
lung disease.
Results: The average age was 60.6 years, the sex ratio (M/F): 1.38. In 50
patients recruited 13 patients (26%) had abnormal nocturnal oximetry.
Polysomnographywas applied systematically in 13 patients. The review
has been performed in 8 patients and OSASwas confirmed in 6 patients
and the syndrome of mixed sleep apnea (obstructive and central) in 2
patients. In 13 patients, snoringwas found in 46% of cases, hypertension
in 46% and diabetes in 30.7%.
Conclusions: Screening for obstructive sleep apnea syndrome appears
an important issue in the treatment of ischemic stroke to reduce the
morbidity associated with ischemic stroke.

doi:10.1016/j.jns.2013.07.995
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Acute statins treatment for aneurysmal subarachnoid hemorrhage
might be limited: A systematic review and meta-analysis

B.F. Zhang, J.N. Song, X.H. Luo, L.X. Bai, H.C. Zhai, T.Q. Huang, X.D. Ma.
Department of Neurosurgery, First Affiliated Hospital of Medical College,
Xi'an Jiaotong University, Xi'an, China

Backgroud: The role of statins in the management of patients with
aSAH remains unclear. Designers considered whether statins delayed
the time to CVS and DIND from ictus, and shortened duration of
CVS and DIND might solve this problem indirectly. Therefore, the
efficiency of statins was evaluated via comparing different outcomes
to discuss the role of statins for aSAH.

Objective: The role of statins for aneurysmal subarachnoid hemor-
rhage remains confusing. The relevance of different end points was
evaluated to discuss the role of statins.
Methods: Systematic literature retrieval was carried out to obtain
studies of randomized controlled trials researching on statins
for aneurysmal subarachnoid hemorrhage before March 2013. Data
extraction and quality evaluation of studies were performed by 2
investigators. A meta-analysis was performed by RevMan 5.2.3.
Results: 7 RCTs with 347 patients which met the inclusion criteria
were included in the meta-analysis. The results showed statins did
not delay the time to vasospasm or delayed ischemic neurological
deficit from ictus, or shorten duration of vasospasm in clinical
practice, but reduced 22% vasospasm on transcranial Doppler
(RR = 0.60; 95% CI 0.42 to 0.86, P = 0.005), 26% delayed ischemic
neurological deficit (RR = 0.48; 95% CI 0.32 to 0.70, P= 0.0002), and
10% mortality in hospital (RR 0.54; 95% CI 0.32 to 0.91) compared to
the placebo group.
Conclusion: It might be a choice that acute statins treatment is for
aneurysmal subarachnoid hemorrhage, but the role was limited.
Further large scale, well-designed RCTs on this topic are still needed.

doi:10.1016/j.jns.2013.07.996
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Eicosapentaenoic acid prevents cerebral vasospasm after
aneurysmal subarachnoid hemorrhage: A meta-analysis

B.F. Zhang, J.N. Song, H.C. Zhai, X.H. Luo, L.X. Bai, T.Q. Huang, X.D. Ma.
Department of Neurosurgery, First Affiliated Hospital of Medical College,
Xi'an Jiaotong University, Xi'an, China

Background: In recent years, studies have shown that eicosapentaenoic
acid hasmultiple effects: including reduced platelet aggregation, plaque
stabilization, vasodilation and anti-inflammation, could reduce the
recurrence of stroke. Studies in vitro have shown that eicosapentaenoic
acid inhibited the SPC-Rho-kinase pathway, without affecting the
calcium dependent vascular smooth muscle contraction. In vivo model
of cerebral vasospasm also found that eicosapentaenoic acid could
be used for adjuvant therapy preventing cerebral vasospasm after
aneurysmal subarachnoid hemorrhage.
Objective: To systematically evaluate the curative effectiveness and
safety of eicosapentaenoic acid preventing cerebral vasospasm after
aneurysmal subarachnoid hemorrhage.
Studies and methods: Systematic literature retrieval was carried
out to obtain studies of randomized controlled trials preventing
cerebral vasospasm after aneurysmal subarachnoid hemorrhage
with eicosapentaenoic acid before January 2013. Study selection,
data collection and methodological quality assessment were per-
formed by two individual reviewers. A meta-analysis was performed
by RevMan 5.2.3 software.
Results: 3 studies and 307 patients were included totally. Meta-analysis
showed that eicosapentaenoic acid decreased symptomatic cerebral
vasospasm (RR= 0.46,95%CI(0.29,0.72),P = 0.0006),cerebral infarction
was caused by vasospasm (RR= 0.27,95%CI(0.14,0.51), P b 0.0001),but
did not improve themodified Rankin Scale (RR= 1.15,95%CI(0.98,1.33),
P = 0.08).Few gastrointestinal adverse effect has been reported.
Conclusion: Eicosapentaenoic acid is safe and reliable to be used for
the prevention of aneurysmal cerebral vasospasm after subarachnoid
hemorrhage. However, further studies are needed to confine the
long-term clinical outcomes.

doi:10.1016/j.jns.2013.07.997
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Level of von willebrand factor in patients with carotid
artery stenosis

S. Migunovaa, I. Urvantsevaa, L. Salamatinaa, V. Shirokovb,
E. Bakhterevab. aDistrict Cardiologic Dispensary, Center of Diagnostics
and Cardiovascular Surgery, Surgut, Russia; bYekaterinburg Medical
Research Center for Prophylaxis and Health Protection of Industrial
Workers of Rospotrebnadzor, Yekaterinburg, Russia

According to the results of numerous studies, von Willebrand factor
(vWF) is one of the markers of endothelial dysfunction in stenosis of
the carotid arteries.
An objective of the study is to explore vWFu patients with stenosis of
the carotid artery.
Target groups and techniques: The group included 83 people with
carotid stenosis. The average age of 59.07 (±6.62). In two groups of
patients: I — stenosis b 50% (n= 70, 34 men, 36 women), II —

stenosis N 50% (N= 13, 6 males, 7 females). Not stable plaques
identified in 75.7% (n= 53) in the first and 100% (n= 13) of the
second groups.
Results: vWFv first groupwith unstable plaquewas significantly higher
than those with stable plaque (P= 0.004). Significant differences were
found in men (p= 0.024) and women (p b 0.05). When comparing
groups I and II with the unstable plaque, significant differences were
detected (p= 0.065).
Conclusions: The comparative study has indicated relationship
between the vWF level and the structure of plaques in patients with
occlusive lesions of the carotid arteries as well as absence of the
relationship between the level of vWF and extent of the carotid
arteries stenosis.

doi:10.1016/j.jns.2013.07.998
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Nimodipine in treatment of cognitive impairment in patients
with subarachnoid hemorrhage

L.G. Gimoyan. Neurology, Yerevan State Medical University, Yerevan,
Armenia

Background: Subarachnoid hemorrhage is a neurologic emergency
characterized by high case fatality rates and lifelong care of survivors.
Neurologic complications include rebleeding, symptomatic vaso-
spasm, ischemic stroke, hydrocephalus and cognitive dysfunction.
The acute treatment of subarachnoid hemorrhage is well documented
but less is known about the long-term effects of subarachnoid
hemorrhage on cognitive and functional outcomes.
Objective: Taking into consideration that nimodipine is a lipophilic
calcium channel blocker, which easily crosses the blood–brain barrier,
having a marked effect on the cerebral circulation, explore the
nimodipine's usefulness, as an adjunct in the management of patients
with subarachnoid hemorrhage by improving their neurologic outcome.
Methods: We enrolled 130 patients with subarachnoid hemorrhage.
The patients closely followed clinically with repeated neuropsycho-
logical assessment. Nimodipine therapywas begun as soon as possible
or within 4 days of the diagnosis.
Results: 34 patients died, 12 had cerebral infarction with improve-
ment in neurological outcome, 66 showed stable improvement in
cognitive performance measures, 30 patients had no significant
improvement after treatment, although half of them improve in
memory, executive function, and language with time (1–2 years

later). Deficits in cognition and day-to-day functioning were further
compounded by depression, anxiety, fatigue, and sleep disturbances
Adverse events were decreases in blood pressure, headache and
extrasystoles. Discontinuation of therapy required in 2 patients.
Conclusion: We found nimodipine decreased the incidence of
cerebral infarction and cognitive dysfunction, improved the outcome
in patients with subarachnoid hemorrhage. Benefits are attributable
to reducing of cerebral arterial spasm, neuroprotective effects and
less of side effects.

doi:10.1016/j.jns.2013.07.999
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Comparison of risk factors between ischaemic stroke and
haemorrhagic stroke

J.Y. Hora, W.L. Khorb, C.S.T. Lima, A.C.H. Laua, Y.K. Chiaa, T.T. Lima,
G.B. Eowa, P.E.S. Easawc, M.H. Rafiad. aDepartment of Neurology,
Penang General Hospital, Penang, Malaysia; bDepartment of Medicine,
Aberdeen Royal Infirmary, Aberdeen, UK; cDepartment of Medicine,
Penang Medical College, Penang, Malaysia; dDepartment of Neurology,
Kuala Lumpur General Hospital, Kuala Lumpur, Malaysia

Background: Post hoc analysis of SPARCL trial showed that low LDL
was associated with haemorrhagic stroke. Different meta-analyses
also revealed conflicting results as to whether cigarette smoking
favours ischaemic or haemorrhagic stroke.
Objective: To study the demography and risk factors of our stroke
patients; to compare any difference in risk factors between ischaemic
and haemorrhagic stroke; and to study whether low LDL favours
haemorrhagic stroke.
Patients and methods: All patients with a diagnosis of stroke
admitted to the Neurology Ward, Penang General Hospital in the
past year were included. Data was collected from the stroke registry,
and telephone interviews were conducted to fill in missing data.
Results: Of the 335 stroke patients being admitted, 83.3% had
ischaemic stroke (mean age 64.5 years, male 60%), and 16.7% had
haemorrhagic stroke (mean age 64.7 years, male 57%). The top three
risk factors were: hypertension (32%), high LDL (21%), and diabetes
mellitus (17%). The presence of diabetes mellitus was shown to
favour ischaemic stroke (p b 0.05). Hypertension, high LDL, cigarette
smoking, atrial fibrillation, prior stroke/TIA, alcohol intake, ischaemic
heart disease, and valvular heart disease were common risk factors
for both ischaemic and haemorrhagic stroke.
Conclusion: In our study, diabetes mellitus was shown to favour
ischaemic stroke. On the contrary, LDL level and cigarette smoking
were not shown to favour either type of stroke. Further large-sample
study may be needed to clarify this relationship.

doi:10.1016/j.jns.2013.07.1000
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Glycated peptides induce endothelial dysfunction in the
brain vasculature in normoalbuminuric patients with type 2
diabetes mellitus

L. Petricaa, A. Vladb, M. Petricac, D.C. Jianuc, A. Zamfird, C. Popescue,
G. Gluhovschif, F. Gadaleanf, V. Dumitrascug, C. Gluhovschif, S. Velciovf,
F. Bobf, D. Vladg, O. Milasf, C. Balgradeanf, S. Ursoniuh. aNephrology,
‘Victor Babes’ University of Medicine and Pharmacy, County Emergency
Hospital, Romania; bDiabetes and Metabolic Diseases, ‘Victor Babes’
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University of Medicine and Pharmacy, Romania; cNeurology, ‘Victor
Babes’University of Medicine and Pharmacy, County Emergency Hospital,
Romania; dNational Institute for Research and Development of
Electrochemistry and Condensed Matter, Timisoara, Romania;
eInstitute for Life Sciences, Western University ‘Vasile Goldis’, Arad,
Romania; fNephrology, ‘Victor Babes’ University of Medicine and
Pharmacy, Timisoara, Romania; gClinical Laboratory, Immunology,
‘Victor Babes’ University of Medicine and Pharmacy, Timisoara, Romania;
hPublic Health Medicine, ‘Victor Babes’ University of Medicine and
Pharmacy, Timisoara, Romania

Introduction: The aim of study was to clarify if advanced glycation
end-products (AGEs) may explain the endothelial variability in
microvascular territories, (kidney, brain) and exert toxic effects
upon the proximal tubule (PT) in patients with type 2 diabetes
mellitus (DM).
Methods: A total of 70 patients with type 2 DM and 11 gender- and
age-matched healthy subjects were assessed concerning urine
albumin: creatinine ratio (UACR), urinary alpha1-microglobulin,
urinary neutrophil gelatinase-associated lipocalin (NGAL), plasma
and urinary AGEs, plasma asymmetric dimethyl-arginine (ADMA),
and serum cystatin C. Fully automated chip-Nano electrospray
ionization in conjunction with high-capacity ion trap multistage
mass spectrometry was utilised to characterize the urinary proteo-
mic profile; extra- and transcranial Doppler and the breath-holding
test for the assessment of cerebrovascular reactivity were performed.
Results: The cerebral haemodynamic indices were correlated with
plasma ADMA, plasma AGEs, inflammation, DM duration, GFR, and
cystatin C. Urinary glycated peptide fragments were identified, in
normo-(m/z ratio 700–900 Da) and microalbuminuric patients (m/z
ratio 1000–1200 Da). Urinary alpha1-microglobulin and urinary
NGAL were correlated with urinary AGEs (R2 = 0.586; P b 0.001;
R2 = 0.415; P b 0.001), UACR (R2 = 0.292; P b 0.001; R2 = 0.116;
P b 0.002), GFR (R2 = 0.172; P b 0.001; R2 = 0.135; P b 0.001),
cystatin C (R2 = 0.146; P b 0.001; R2 = 0.129; P b 0.001), but not
with ADMA.
Conclusion: In normoalbuminuric type 2 DM patients, AGE-induced
endothelial dysfunction plays a putative role in the brain vasculature.
AGEs are toxic for the PT, but spare the glomerular endothelium. The
proteomic pattern of urinary glycated peptides and PT dysfunction
are the key factors which could make the difference between normo-
and microalbuminuric patients.

doi:10.1016/j.jns.2013.07.1001
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Predictors of mortality in stroke subtypes and subdural
haematoma 2000–2007: A cox regression analysis

J. Sanghaa, A. Natalwalab, H. Uppalc, R. Potlurid. aUniversity of
Birmingham, Birmingham, UK; bQueen's Medical Centre, Nottingham,
UK; cCoventry and Warwickshire Partnership NHS Trust, Coventry, UK;
dUniversity of Manchester, Manchester, UK

Background: Stroke is the second most common cause of death
worldwide and is the leading cause of acquired disability in adults.
However few studies have investigated predictors of outcome in a
large dataset.
Objective: We sought to identify comorbidities that predict death in
hospital inpatients.
Patients and methods: We compiled an anonymised database of
all patients admitted with ischaemic stroke, haemorrhagic stroke,
subarachnoid haemorrhage and subdural haematoma to a large

multiethnic teaching hospital in Birmingham, UK during the period
2000–2007. The ICD 10th revision coding was used to identify these
cases. Stepwise Cox regression was performed incorporating age,
gender and ethnicity, and all comorbidities with a frequency over 1%
in each of the four intracranial pathologies.
Results: Shorter duration of hospital stay predicted death in all
stroke subtypes (p b 0.001 respectively) and in subdural haematoma
patients (p b 0.05). Clostridium difficile infection predicted death in
ischaemic (HR: 2.27) and haemorrhagic (HR: 8.47) stroke (p b 0.01
respectively). Urinary tract infection was associated with death in
subdural haematoma (HR: 5.07, p b 0.001). Pneumonia predicted death
in ischaemic stroke (HR: 2.28, p b 0.001) and subarachnoid
haemorrhage (HR: 3.98, p b 0.001).
Conclusion: Our findings indicate that patients are dying due to
swift hospital discharge following their stroke. This may be related
to shortages in hospital beds, and inadequate community care.
Further studies are required urgently to investigate this further,
incorporating cause of death data. We also demonstrate that hospital-
acquired infections are a leading cause of death in stroke patients.

doi:10.1016/j.jns.2013.07.1002
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University, Fayoum, Egypt; bNeurology, Ain Shams University, Egypt;
cNeurology, Cairo University, Cairo, Egypt; dPublic Health, Fayoum
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Egypt; fNeurosurgery, Ain Shams University, Cairo, Egypt

Background: The rising global burden of stroke is more pronounced
in the less developed world, including Egypt.
Objective: To evaluate the level of knowledge and attitudes towards
stroke among workers affiliated to hospitals in Egypt.
Material and methods: This is a hospital-based cross-sectional
observational study of workers affiliated to three university hospitals
in Egypt using convenience sampling over 3 months. They were
classified into clinical (Health care staff and pre-clinical medical
students) and non-clinical workers (e.g. Administrative & sanitary
staff). A structured self-administered questionnaire of knowledge
and attitudes towards stroke was developed.
Results: Of 468 questionnaires administered, 396 were completed.
Most respondents have heard of stroke before (98.4%). The most
commonly identified risk factors of stroke were hypertension, stress,
smoking and high cholesterol levels. Age and lack of exercise were
among the least recognized. There were no differences between
clinical and non-clinical workers in knowledge about the risk
factors of stroke expect for unhealthy diet (p = 0.007) and obesity
(p b 0.001). Clinical workers were more likely to identify the
symptoms of stroke. Non-clinical workers were more likely to go to
hospital (p b 0.001).
Conclusion: Knowledge of stroke among workers in the three
studied university hospitals is poor. There is a discrepancy in level
of knowledge and attitude towards stroke between clinical and non-
clinical workers. This addresses the need for public stroke education
programs to improve public awareness of stroke in Egypt.

doi:10.1016/j.jns.2013.07.1003
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Serum levels of YKL-40 in acute arterial ischemic stroke patients,
and its relationship to infarct volume

A. Kirbasa, S. Kirbasb, M.C. Curea, A. Tufekcib. aDepartment of
Biochemistry, Faculty of Medicine, Recep Tayyip Erdogan University,
Rize, Turkey; bDepartment of Neurology, Faculty of Medicine,
Recep Tayyip Erdogan University, Rize, Turkey

Background: The aim of this study was to investigate the levels of
YKL-40 in serum from patients with acute arterial ischemic stroke
(aIS), and its relationship to infarct volume.
Patients and methods: A total of 90 subjects, including 50 patients
with aIS, (28males, 22 females, at 42–72 years of age) and 40 controls
(21 male,19 female) were enrolled in our study. Trials of Org 10172 in
Acute Stroke Treatment (TOAST) was used for etiologic classification.
Serum YKL-40 was measured by ELISA. Acute cerebral infarction was
defined as an area of high signal intensity on the diffusion weighted
images. Infarction volumewas calculated bymultiplying themanually
contoured hyperintense region by the slice thickness plus the intersec-
tion gap with the aid of Scion image software.
Results: Serum YKL-40 levels of aIS patients were significantly higher
than in healthy controls. SerumYKL-40 levelswere 227.28 ± 78.23 ng/ml
in aIS patients and 74.78 ± 13.94 ng/ml in controls (p b 0.001). There
were significantly positive correlations between serum YKL-40 levels and
infarct volume in patients with aIS (r = 0.931, p b 0.001). Serum YKL-40
levels were especially elevated in patients with large artery (carotid)
atherosclerosis according to TOAST.
Conclusions: Our study showed that YKL-40 is higher in aIS patients.
In our opinion, the relationship between the serum YKL-40 level and
cerebral infarction volume may represent a new opportunity for
the possible utility of serum YKL-40 as an inflammatory marker for
ischemic stroke.

doi:10.1016/j.jns.2013.07.1004
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Acute cerebrovascular accidents and sudden weather changes:
Any association?

K. Spandel, M. Arkuszewski. Department of Neurology, Medical
University of Silesia in Katowice, Katowice, Poland

Introduction: It is suggested that changes of climate, weather or
seasons are the risk factors of the acute cerebrovascular accidents (CVA).
We hypothesized, that independently of the seasonal atmospheric
changes, abrupt weather changes may influence the incidence of CVA.
In this study we analyzed the association between sudden changes of
atmospheric pressure and air temperature with the incidence of CVA.
Material and methods: In 607 consecutive patients (mean age
69.7 years, 56% women) admitted to our Stroke Unit in the year 2010
we analyzed the association of the time of onset of CVA (ischemic stroke
70.0%, hemorrhagic stroke 7.3%, transient ischemic attack 21.9%,
subarachnoid hemorrhage 0.8%) with abrupt changes of atmospheric
pressure and air temperature measured in half-hour intervals before
admission (17,479 recordings).
Results: With the use of logistic regression we observed significant
increase of the incidence of CVA after decrease of air temperature
of at least 8 °C during 19 h (p b 0.001; OR = 2.72; 95%CI 2.13–3.47),
or after decrease of atmospheric pressure of at least 8 hPa during
7 h (p = 0.012; OR = 2.95; 95%CI 1.42–6.14). However, respective
regression models allowed for interpretation of only 1.0% and 0.1% in

the variability of the incidence of CVA. The incidence of CVA was not
associated with the seasons (chi-square p = 0.439).
Conclusions: After sudden drops of atmospheric pressure or air
temperature the incidence of acute cerebrovascular accidents rises
independently of seasonal weather changes. Although the statistical
models are significant, this association appears to be very subtle or
incidental and therefore probably clinically not important.

doi:10.1016/j.jns.2013.07.1005
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CD34+/CXCR4+/CD45- stem cells and cerebrovascular risk
factors in acute stroke patients

A. Gojska-Grymajloa, W.M. Nykaa, M. Zielinskib, T. Bandurskic.
aDepartment of Neurology, Medical University in Gdansk, Gdansk,
Poland; bDepartment of Clinical Immunology and Transplantology,
Medical University in Gdansk, Gdansk, Poland; cDepartment of Informatics
and Statistics, Medical University in Gdansk, Gdansk, Poland

Background: Endogenous non-hematopoietic stem cells seem to
play a protective role in acute ischemic stroke.
Objective: We hypothesized that:

– levels and dynamic changes of CD34+CD45−, CD34+CXCR4+CD45−

and CXCR4+CD45− stem cells correlate positively with neurological
and functional status of acute stroke patients;

– certain comorbidities may correlate with lower levels of the
abovementioned cells and negatively influence their dynamics.

Patients and methods: Venous peripheral blood was sampled and
assessed by flow cytometry on days 1, 2, 4, and 6 after acute stroke
onset in 34patients. Parallel to blood sampling and after 3 and 6 months
patients were assessed with the National Institute of Health Stroke
Scale, Barthel Index, Scandinavian Stroke Scale, and modified Rankin
Scale.
Results: Higher initial levels of all 3 subgroups of cells correlated with
better neurological or functional status on admission. Higher increase
in CD34+CD45− and CD34+CXCR4+CD45− stem cells and lower
increase in CXCR4+CD45− stem cells during the 6 days following
stroke correlated positively with initially more severe stroke.
Diabetes in anamnesis correlated with initially lower levels of
CD34+CXCR4+CD45− and CXCR4+CD45− cells. Hypertension corre-
lated with initially lower levels of CD34+CD45− cells. Diabetes and
hypercholesterolemia correlated with higher increase or smaller
decrease of all 3 subgroups of cells.
Conclusions: The lower initial levels and the subsequent increase in
the levels of the chosen subgroups of stem cells seem to indicate more
severe neurological/functional state of the stroke patients. Diabetes,
hypertension and hypercholesterolemia seem to negatively influence
the initial levels of the cells and/or augment their dynamics.

doi:10.1016/j.jns.2013.07.1006
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personalized medicine for patients with ischemic stroke
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dPharmacology and Toxicology, Medical Faculty, Medical University
Sofia, Sofia, Bulgaria

Background: Stroke is a heterogeneous disease. The most common
causes of cerebral infarction are: large artery atherosclerosis, small
vessel disease and cardioembolism. Furthermore, there are several
genetic variations in drug metabolism in regard to the most
frequently used antiplatelet agents and anticoagulants that poten-
tially underlie variability in drug efficacy and adverse drug reactions.
Objective: This study discusses investigation, outcomes and the
clinical effectiveness of clopidogrel administration for secondary
stroke prevention in Bulgarian patients with cerebral infarction
based on an assessment of “clopidogrel resistance”.
Patients and methods: Participants included 214 patients (104 male
and 110 females, range 41–89 years) with ischemic stroke. They
were assigned to receive 75 mg of clopidogrel daily despite regular
medical therapy. Assessment of individual pharmacological response
to antiplatelet therapy was performed on 24 cases by platelet
function tests, including multiple electrode aggregometry (MEA).
Results: Among the 28 subjects evaluated by laboratory tests, only 3
showed a resistance to clopidogrel. During the clinical follow-up
for a period of 5–8 months, the prevalence of consecutive cerebro-
vascular events was greater in 6 patients who underwent tests, and
none of them were resistant to clopidogrel. Our study presents
confirmatory results with respect to efficiency and safety of clopidogrel
administration for secondary stroke prophylaxis. In fact, only 4% of
Bulgarians are not-responding to clopidogrel treatment.
Conclusion: Antiplatelet drug clopidogrel is the main point for
secondary stroke prevention with or without assessment of platelet
function testing. We recommend an individualized approach for each
patient with cerebrovascular disease.

doi:10.1016/j.jns.2013.07.1007
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Age, sex and stroke type differences in stroke patients at Mukalla,
Hadhramout, Republic of Yemen: Analysis of 1072 cases

R.M. Bamekhlah, H.S. Al Ghazali, N.S. Musaian. Internal Medicine,
College of Medicine Hadhramout University, Mukalla City, Yemen

Background: Stroke is the third leading cause of death, and a cause
of long-term disability among survivors.
Objectives: To identify age, sex and stroke type differences in stroke
patients.
Patients and methods: A retrospective study of stroke patients
admitted at Mukalla, Hadhramout in 1/2009–12/2011. Data were
collected in a questionnaire from patients' files.
Results: There were 1072 stroke cases; ischemic stroke was 78.5% and
hemorrhagic 21.5%. Males 56.5% and females 43.5%. Old patients'
N 60 years were 72% of cases. Hypertension was more in middle-aged.
Diabetes was in 36.3% and 39.5% of middle-aged and old, and 7.4% of
young. Old patients had ≥2 risk factors (89.9%). Ischemic stroke
increased with age, while hemorrhagic type was more in young. Coma
was more in young. Non-significant difference between males and
females, in hypertension, diabetes previous attacks and family history.
94.2% of males had ≥2 risk factors and females (70%). Ischemic stroke
occurred in 76.2% of males and 81.3% of females. Hypertension in
hemorrhagic strokewas significantly higher than in ischemic type, non-
significant difference between diabetes in ischemic and hemorrhagic
stroke. Previous attacks were significantly higher in hemorrhagic than
ischemic type. Sudden onset of presentation and coma on hospitaliza-
tion were significantly high in hemorrhagic type.

Conclusions: Stroke increased with age. Ischemic stroke was more in old
while hemorrhagic type in young patients. Males were more affected. No
sex differences noted in relation to risk factors. Hemorrhagic stroke was
more related to hypertension, previous attacks, sudden onset and coma.

doi:10.1016/j.jns.2013.07.1008
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Recombinant tissue plasminogen activator and
stroke — Case report

T. Deleva-Stoshevska, M. Grozdanovski, S. Stojchev, A. Doneva,
V. Velinova, D. Ristik, B. Stoshevski, S. Nikoloska, M. Nikoloski,
B. Grunevska-Popovska. General City Hospital ‘8 Septemvri’ — Skopje,
Department of Neurology, Skopje, FYROM — The Former Yugoslav
Republic of Macedonia

A case report: Patient 46 years old, male, smoker, with history of
stroke in the immediate family without comorbidities (normal blood
pressure with normal values of lipids and glucose). Patient is admitted
for examination in emergency service after 2 h of acute weakness in
right limbs and speech difficulties. Immediately an internal medicine
and neurological examination was performed with CT examination
showing normal findings. Afterwards fibrinolytic therapy was admin-
istered as per protocol for the treatment of ischemic stroke, with good
tolerance of the drug and a good therapeutic response. Nine hours after
the administration of the drug almost complete withdrawal of right
motor deficit was present, but with persisting speech difficulties.
Treatment was continued with low molecular weight heparin. On the
second CT an infarction was seen in the vascular area of the left ACM,
and on the third CT was showing almost complete regression of the
ischemic area. The patient was released from hospital with latent
weakness of limbs and right sensorimotor dysphasia.
Conclusion: Our experience of an acute stroke thrombolysis with
recombinant tissue plasminogen activator shows that adequate throm-
bolysis in accordance with established treatment guidelines saves lives.

doi:10.1016/j.jns.2013.07.1009
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The locked-in plus syndrome

M. Seidla,b, S.M. Golaszewskia,b, A.B. Kunza,b, R. Nardonea,c, G. Bauerd,
E. Trinkaa, F. Gerstenbrandb. aDepartment of Neurology, Paracelsus
Medical University, Christian-Doppler-Klinik, Salzburg, Austria; bKarl
Landsteiner Institute of Neurorehabilitation and Space Neurology,
Vienna, Austria; cDepartment of Neurology, Franz Tappeiner Hospital,
Merano, Italy; dDepartment of Neurology, Innsbruck Medical University,
Innsbruck, Austria

Background: There has been discussion about the nomenclature and
examination protocols of patientswith disorders of consciousness (DOC)
and related syndromes, as the locked-in syndrome (LIS). As publications
increase finding brain responses to external stimuli, using fMRI or EEG,
in these patients, there is need for a diagnosis scheme which best suits
these patients. Locked-in-plus syndrome (LIPS) is proposed as a category
for patients who show typical signs of LIS combined with DOC.
Objective: To collect clinical and instrumental data of these patients
to develop a new classification for patients with LIS and LIPS.
Methods andmaterial: Seven patients with ischemic pontine and other
brain lesions were examined clinically, with standardized behavioral
assessment scales and with MRI and functional MRI.
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Results: All patients presented different degrees of arousal, conscious-
ness, and other neurological and behavioral symptoms. The extent of
structural brain damage and brain response in fMRI was found to be
variable in spread.
Conclusion: The relevant differences between LIS and LIPS lie on the
variety of additional pontine lesions in LIPS and in symptoms caused
by these lesions: Frequently occurring features in LIPS include
hypersomnia, frontal release signs, thalamic posturing of hand and/
or feet. Rarely an akinetic mutism may occur.
Extra pontine brain lesions may occur in mesencephalic, thalamic
and cerebellar brain structures, as well as occipital, temporal brain
regions, depending on varieties of the vertebro-basilar artery blood
supplying system. Due to the heterogeneity of the data collected, a
new diagnostic category should be implemented in clinical practice.

doi:10.1016/j.jns.2013.07.1010
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Early stroke predictors in hypertensive obesity men aged 60–69:
Pulse feeling and therapy

S.S. Yuldashev. Rehabilitation Department, 'Kibray' Clinical Sanatorium,
Tashkent, Uzbekistan

Background: Hypertension is the major risk factor for stroke.
Aim: Research of early predictive value of pulse feeling in hypertension,
complicated stroke.
Methods: Pulse was palpated in 12 positions in the points Cun, Guan,
and Chi. ECG and computed tomography were investigated. Valuation
of the pulse wasmade taking into account the gender, age, season, and
given region. Data of rhythm, heart rate frequency, filling, tension,
depth, length, hardness, form, width, and smoothness of pulse were
determined. Pulse was investigated to the healthy with systolic and
diastolic blood pressure less than 140/90 mmHg respectively, in
comparable 27 patients with II (basal Gr1) and in 36 patients also with
II (control Gr2) degree of hypertension (WHO classification) survivors
of stroke. Patients had BMI 30.2–34.6 kg/m2.
Results: The healthy had balanced pulse. The patients a long timebefore
stroke had the pulse disbalance, which was correlated with the level
of blood pressure. Frequent and sudden weather changes (magnetic
storm, the changeability of barometric pressure, relative humidity, air
temperature), and stresses enhanced the disbalance of pulse among
non-treated by acupuncture Gr2, that correlated with the increase of
cases' frequency and the hardness of stroke. The patients treated by
acupuncture and other therapy methods, in Gr1 had the best prognosis.
Conclusion: Pulse feeling early predicts stroke. Correct acupuncture
using stress free needles based on the everyday results of PF normalizes
the pathological pulse, in complex with the antihypertensive, neuro-
protective treatment reduces the risk of stroke, improves prognosis and
the life quality.

doi:10.1016/j.jns.2013.07.1011
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The prevalence of heart problems and risk factors in patient with
ischemic stroke and their relationship with severity of stroke

P. Khomanda, E. Ghaderib, N. Hadi Zadehc, A. Hadi Nasaba. aNeurology,
Kurdistan University of Medical Sciences, Sanandaj, Iran;
bEpidemiology, Kurdistan University of Medical Sciences, Sanandaj, Iran;
cCardiology, Kurdistan University of Medical Sciences, Sanandaj, Iran

Background and objective: Stroke is themost common cause ofmorbid-
ity and mortality. Ischemic stroke is a brain dysfunction due to vascular
occlusion. Many studies are discussed about some risk factors for cerebral
infarction such as: systolic and diastolic hypertension, diabetes, heart
disease, cardiogenic emboli, hyperlipidemia, smoking, and taking OCPs.
In this study, we describe the prevalence of heart problem and other
important risk factors in ischemic stroke and their relationship with
severity of stroke.
Patients and methods: The study population included patients with
ischemic stroke admitted in neurologyward in Sanandaj Tohid Hospital
between September 2011 and March 2012. Data and information were
obtained from Hx, Ph. Ex, E.C.G, Echocardiography, and Biochemistry
and it was analyzed using SPSS software and descriptive statistics.
Results: Of the 130 patients, 53.1% were male. The mean age of
patients was 68 ± 12.9. The most important causes of stroke include:
hypertension 83.1%, heart disease 60%, hyperlipidemia 39.7, diabetes
36.6% and 15% OCPs. 14.6% of patients showed atrial fibrillation
based on admission E.C.G. Mitral regurgitation on echocardiography
in 55 patients (42%) had the highest prevalence. In patients mean
Ejection Fraction (EF) was 50.1 ± 10.7, and the average strength was
2.43 ± 1.7 in organs involved. Right and left extremities of muscle
strength were shown to decrease with increasing age (p = 0/04 and
p = 0/07), but ischemic lesion sizes were increased (p = 0/008).
Conclusion: The severity of stroke was increased by age. There were
no significant difference between the severity of stroke in men and
women, in smokers and non-smokers, those with diabetes, hyper-
lipidemia, hypertension and those who without these risk factors.

doi:10.1016/j.jns.2013.07.1012
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K. Konstantopoulosa, T. Doskasb, C. Stylianoua, K. Spengosc.
aSpeech and Language Therapy, European University Cyprus, Nicosia,
Cyprus; bNeurology, Navy Hospital of Athens, Greece; cNeurology,
Eginition Hospital, University of Athens, Athens, Greece

Background: The color trails test (CTT) is a culture free neuropsy-
chological test to measure sequencing, visual scanning, and speed of
mental processing abilities. No clinical data are available about the
utility of this test in the Greek population.
Objective: To provide clinical data on the sensitivity of the CTT in 2
groups of patients (6 month post stroke and lacunar infarction) and
2 groups of pair matched (in age) controls.
Patients and methods: Twenty-four patients exhibiting ischaemic
stroke (IS) and 14 patients exhibiting lacunar infarction (LI) were
compared to 38 controls. All patients were seen in the Neurology
department of the Athens Navy Hospital and the Eginition Hospital
of Athens between December 2011 and December 2012.
Results: The mean age for the IS group was 64.75 years (SD= 12.79)
and the mean age for the LI group was 66.74 years (SD= 10.06). The
Mann–Whitney statistical tests were used to find differences between
the groups. Significant differenceswere found between the IS group and
the controls (CTT1 U= 132.500, p = 0.001, CTT2 U= 126.000,
p = 0.001), and the LI group and the controls (CTT1 U= 66.500,
p = 0.150; CTT2 U= 48.500, p = 0.021).
Conclusion: The CTT can be a useful tool to measure the speed of
mental processing in stroke and lacunar infarction. Further research
is needed to prove its clinical utility in larger samples.

doi:10.1016/j.jns.2013.07.1013
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The clinical significance of the intraoperative ultrasound research
during carotid endarterectomy

R. Medvedeva, G.K. Kuntcevichb, E. Gemdjianc, S. Scrylevd,
M. Krotenkovae, V. Shchipakind, A. Koshcheevd, M. Tanashyanf.
aDepartment of Reanimation and Intensive Therapy, Research Center
of Neurology of the Russian Academy of Medical Sciences, Russia;
bUltrasound Investigations Laboratory, Russia; cBiostatistics, National
Research Center for Hematology, Russia; dVascular Surgery Department,
Research Center of Neurology of the Russian Academy of Medical
Sciences, Moscow, Russia; eRadial Diagnostics Department, Research
Center of Neurology of the Russian Academy of Medical Sciences,
Moscow, Russia; fNeurological Department, Research Center of Neurology
of the Russian Academy of Medical Sciences, Moscow, Russia

Objective: To appraise the possibility of intraoperative blood flow
monitoring of artery ophthalmic (AO) and middle cerebral arteries
(MCA) during the carotid endarterectomy.
Material and methods: The research included 67 patients with
stenosis of ICA at the age of 43 to 73 (the median of age is 57). The
volume of research included clinical data, intraoperative blood flow
monitoring in AO and MCA, and results of DWI of brain made 24 h
after the operation.
Results: Monitoring blood flow in the AO was carried out with 40
(60%) patients and with 27 in MCA (40%). With low sensitivity and
hence with low prognostic value in registering material emboli
during the AO blood flow monitoring, the further analysis was based
on the data received during the blood flow monitoring in MCA. The
combination of same signs such as material emboli with 12% of
patients and gaseous signals during 5 and 16 gaseous showers with
8% of patients made it possible to determine the sensitivity of the
method in revealing of acute ischemic lesions in 65% of cases. The
prognostic significance of positive results made up 95%.
Conclusions: The intraoperative ultrasound control of the blood flow
made it possible to prognosticate the development of acute ischemic
lesions in brain.

doi:10.1016/j.jns.2013.07.1014
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H.L. Gula, O. Karadaşb, S.K. Gulc, S. Fırtınad. aDepartment of
Neurology, Kartal Education and Research Hospital, Istanbul, Turkey;
bDepartment of Neurology, Erzincan Military Hospital, Erzincan, Turkey;
cDepartment of Radiation Oncology, Kartal Education and Research
Hospital, Istanbul, Turkey; dDepartment of Cardiology, Erzincan Military
Hospital, Erzincan, Turkey

Introduction: In the prevention of spontaneous intracerebral hemorr-
hage (ICH) and ischemic cerebrovascular disease (ICVD), treatment
against risk factors takes an important role. Hypertension (HT) is one of
the most important independent modifiable risk factor in ICH and ICVD
development. In this study, it was aimed to underline the importance of
hypertension as a risk factor of cerebrovascular disease.
Methods: 133 patients (69 male, 64 female with a mean age of 65.9)
diagnosed as ICH and 137 patients (56male, 81 femalewith amean age
of 69.7) diagnosed as ICVD were included to our study. Hypertension
rates of both groups were noted and after one year of follow up,
mortality rates were recorded.

Results: 115 patients had a history of hypertension in ICH group
(86.4%) and 102 patients had a history of hypertension (74.4%) in
ICVD group. There is a relation between hypertension and development
of ICH and ICVD. One year of mortality is 49.6% (66 patients) for ICH
group and 42.3% (58 patients) for ICVD group.
Conclusion: As the number of risk factors like hypertension increases,
the risk of development of ICH and ICVD increases. Treatment of HT
decreases the incidence of both ICH and ICVD. It was shown that
maintaining blood pressure within normal limits reduces mortality and
morbidity significantly.

doi:10.1016/j.jns.2013.07.1015
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Are stable patients on warfarin treatment actually stable?

D. Necioglu Orken, L. Gundogdu-Celebi, E. Turgut, S. Mumcu.
Neurology, Sisli Etfal Education and Research Hospital, Istanbul, Turkey

Anticoagulant agents, especially warfarin, are widely used for the pre-
vention of cardioembolic infarction related to atrial fibrillation (AF) but it
is limited by inherent problems. New anticoagulant agents are expected
to revolutionize the field of stroke prevention in AF. But the question of
which patients should use these new agents is not yet answered.
The aim of this study is to determine the ratio of anticoagulated
patients with warfarin who are inside the target therapeutic range at
any given time.
Material and methods: Among 204 patients who had ischemic
cerebrovascular disease, treated with warfarin and being followed-
up in the Cerebrovascular Diseases outpatient clinic, 131 who had AF
were included to this study. The INR in their last visit is evaluated
whether it was in therapeutic range or not.
Results: The mean age (±SD) of patients was 73.9 ± 9.6 years, and
65 of patients (49.6%) were females. INR of 80 patients (61%) was
inside, while INR of 51 patients (39%) was outside of therapeutic
range. INR of 25 patients (49%) was below and 26 (51%) patients
were above the therapeutic range.
Discussion: Despite regular monitoring of INR, 39% of our patients
on warfarin treatment are outside of therapeutic range at any given
time. In spite of careful dose adjustment, the INR is frequently outside
the target therapeutic range. This uncontrollable situation increases the
risk of thromboembolism and bleeding. New anticoagulant agents
might be used in preference to warfarin in most cases.

doi:10.1016/j.jns.2013.07.1016
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aneurysmal subarachnoid hemorrhage
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Yerevan State Medical University, Yerevan, Armenia; bDepartment of
Neurosurgery, Yerevan State Medical University, Yerevan, Armenia

Background: Subarachnoid hemorrhage from a ruptured intracranial
aneurysm (aSAH) accounts for approximately 5% of all strokes, occurs at
relatively young age and has poor prognosis of survival, despite
improvements in medical care. Survivals often have disability with
reduced quality of life (QoL).
Objective: The aim of the study is to assess the level of disability and
QoL to unveil any association between functional outcome and QoL.
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Methods: The study is a cross-sectional survey of 50 patients with
surgically treated aSAH. Functional outcome was evaluated by the
modified Rankin Scale (mRS), Barthel index (BI) and QoLwasmeasured
with SF-36 after discharging from hospital, during one month period
after hemorrhage.
Results: Mean age of patients was 46.7 year, 31 male and 19 female.
By the mRS 38 (76%) patients were independent (mRS b 4), 3 (6%)
were assisted independent with BI N60 for 40 patients (80%). The
mean BI was 84.56 (±SD 26.2). Scores of almost all domains of SF-36
were higher than one-half of total score of 100 with close correlation
between the subscales. The mean scores for PH and MH were 46.2 ±
12.0 and 46.3 ± 10.5 respectively. Statistically significant correlation
was established between physical and mental components of SF-36,
BI and mRS scores showing the reduced QoL associated with the
more severe disability (p ≤ 0.05).
Conclusion: There are certain correlations between the level of
disability and the QoL: patients with neurological deficit are more
prone to suffer from low QoL, so the treatment of aSAH must aim to
lesser neurological deficit.

doi:10.1016/j.jns.2013.07.1017
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Background: Cerebral amyloid angiopathy (CAA)-related leukoen-
cephalopathy (LE) is a relatively rare cerebrovascular disease inwhich
amyloid β-protein (Aβ) is deposited on the vessel walls in the
cerebrum. However, pathophysiology of Aβ in the CAA-related LE has
not been understood completely.
Objective: We report a case of CAA-related LE whose neurological
symptoms were improved by steroid therapy. In this case, the brain
biopsy samples showed glial activations around the Aβ-deposit
vessels with absence of acute inflammatory component.
Patients and methods: A 76-year-old woman developed subacute
cognitive decline, consciousness impairment and right hemiparesis.
Magnetic resonance images (MRI) showed prominent edema in the left-
hemispheric dominantwhitematters andmultiple cerebralmicrobleeds.
Results: Pathological studies of biopsied brain specimen disclosed
hyaline-like materials on the vessel walls that were positive for Congo
red and were dichroic under the polarized light, indicating amyloid
depositions. Immunohistochemical examination revealed Aβ40 deposits
on the vessel walls. Numerous reactive astrocytes and upregulation of
microglia were observed in the brain parenchyma around the affected
vessels. There was no apparent inflammatory cell infiltration or granu-
loma formation. Repeated high-dose methylpredonisolone pulse therapy
improved consciousness, cognitive function, and resolved MRI lesions.
Conclusion: The CAA-related LE is considered to be produced by
microbleeds and microinfarcts induced by Aβ deposition on the vessel
walls. The steroid therapy efficacy in the present case suggests that the
activated glial response plays additional role in pathophysiology of the
CAA-related LE.

doi:10.1016/j.jns.2013.07.1018
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Recurrent ischemic stroke revealing Takayasu's arteritis

D. Kombatea, K. Assogbab, V. Kumakob, S. Kévib, M. Bélob,
K.A. Balogoub, E.K. Grunitzkyb. aNeurology Department CHU Campus,
University of Lomé, Lomé, Togo; bNeurology Department,
University of Lomé, Lomé, Togo

Background: Takayasu's arteritis is of an unknown cause. This
pathology is under described in Africa.
Objective: To describe Takayasu's arteritis associated to recurrent
ischemic stroke in a young woman.
Patients and methods: We described a clinical case.
Results: A 35 year old young woman was admitted in the Neurology
department on April 24th, 2011 with left hemiplegia and hyperten-
sion history. There was no history of hypertension in her family. She
has episodic loss of conscious and headaches in past months. At the
physical examination, the height was of 174 cm, the weight 63 kg
(BMI = 20.8 kg/m2) and the temperature at 37 °C. The blood pressure
was of 170/60 mmHgon the left arm and nopulse on the right arm. The
patient was in normal conscious. There was a left flask hemiplegia. The
brain CT scan displayed a rightMCA ischemic stroke and a non-calcified
thickening of the right CA and subclavian artery. The erythrocyte
sedimentation rate (ESR) was of 78 mm in the first hour. The HIV test
was negative. The patient was treated with a beta blocker, an anti-
platelet agent (dipyridamole), iron, a corticosteroid (prednisone) and
functional motor rehabilitation. At six weeks, the ESR was 20 mm. The
patient had recurrent ipsilateral ischemic stroke with a worsening of
themotor deficit on the third month after the first episode. The CT scan
displayed a recent ischemic stroke in the right MCA territory.
Conclusion: Supra-aortic arteries exploration is important in ische-
mic stroke.

doi:10.1016/j.jns.2013.07.1019
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Cerebral venous thrombosis: An overlooked complication of
lumbar puncture

B.I. Tiftikcioglu, D. Guner, Y. Zorlu. Neurology, TCSB Izmir Tepecik
Research and Education Hospital, Izmir, Turkey

Background: Cerebral venous thrombosis (CVT) accounts for 0.5–1%
of all strokes. Lumbar puncture is proposed as one of the risk factors.
There is increased risk for CVT following a lumbar puncture in
patients with other predisposing conditions for thromboembolism,
such as hematological factor deficiencies, malignancy, pregnancy
or recent surgery. The diversity of clinical symptoms may cause a
delay in diagnosis and administration of appropriate treatment.
We investigated the prevalence and risk factors for CVT following a
lumbar puncture in our stroke cohort. We discuss the possible
disease mechanisms and prevention strategies as well as the
importance, frequency, risk factors and treatment of CVT after
lumbar puncture.
Methods: The medical records of patients diagnosed with cerebro-
vascular diseases were reviewed retrospectively. Cerebral magnetic
resonance imaging and venous magnetic resonance angiography
were used in the diagnosis of CVT. A total of 37 patients were
enrolled in screening.
Results: Eight (21.6%) out of 37 patients diagnosed with CVT had
dural puncture recently. All patients were younger than 45-years of
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age and had at least one predisposing condition for thromboembo-
lism other than lumbar puncture. Five were young women in
postpartum state.
Conclusion: Lumbar puncture may trigger CVT especially in patients
with congenital or acquired thrombophilia such as pregnancy. We
draw attention to the importance of neurological reevaluation of
patients with persistent and progressive headache following lumbar
puncture. Since missed diagnosis could result in mortality and
serious morbidity, prevention strategies should be carried out for
patients undergoing lumbar puncture, with known prothrombotic
conditions.

doi:10.1016/j.jns.2013.07.1020
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Predictive factors of mannitol induced acute renal insufficiency

I.S. Choo, J.Y. Chung, M.Y. Kim. Neurology, Chosun University College of
Medicine, Gwangju, Republic of Korea

Background and objective: Mannitol is commonly used to treat
cerebral edema. Acute renal insufficiency (ARI) is known as one of
the mannitol's most common side effects. Although concerns about
renal insufficiency are a major limiting factor in mannitol use, it is
very little known about mannitol induced ARI. The goal of this study
is to determine predicting factors of ARI.
Methods: We retrospectively reviewed the medical records of all
ischemic stroke patients treated with mannitol due to brain edema
from 2010 to 2012 in Chosun University Hospital. From among 125
patients, 25 patients received mannitol below 3 days were excluded
and 100 patients were selected. We identified demographic factor,
medical history, NIHSS, baseline renal function, exposure to nephro-
toxic or nephrophilic drugs, and laboratory data. An ARI was defined
as an increase in the creatine level of N0.5 mg/dl if the base-line
value is b2 mg/dl or an increase N1 mg/dl if the base-line value is
N2 mg/dl.
Results: The 14 patients (14%) were diagnosed as ARI. From
mannitol use to ARI development, median hospital days are 5.
Glucose level before use of mannitol and peak osmolarity during
mannitol treatment were associated with ARI. In logistic regression
analysis with suspected factors independent predictive factors of
mannitol induced ARI were glucose level before use of mannitol and
peak osmolality.
Conclusion: Our study presented in 14% of mannitol induced ARI.
Strict glucose control before mannitol treatment may be able to
reduce the rate of ARI occurrence.

doi:10.1016/j.jns.2013.07.1021
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In-hospital fatality in stroke patients in relation to risk factors
and clinical presentation at Hadhramout: Analysis of 1072 cases

R.M. Bamekhlah, H.S. Al Ghazali, N.S. Musaian. Internal Medicine,
College of Medicine Hadhramout University, Mukalla City, Yemen

Background: Stroke is the third leading cause of death, and a cause
of long-term disability among survivors.
Objectives: To identify the frequency of in-hospital deaths among
stroke patients admitted in Ibnseena Teaching Hospital, Mukalla,
Hadhramout, Repubilc of Yemen.

Patients and methods: A retrospective cross-sectional study of stroke
patients admitted at Mukalla, Hadhramout in 1/2009–12/2011. Data
were collected in a questionnaire from patients' files.
Results: There were 1072 stroke cases; ischemic stroke were 78.5%
and hemorrhagic 21.5%. Males were 56.5% and females 43.5%. In-
hospital deaths were higher in old (36.5%) than in middle-aged and
young (23.8% and 25.9% respectively), non-significantly higher in
females (35.2) than in males (31.4%), highly significantly higher in
hemorrhagic Stroke (50.6%) than ischemic type (28.2%). Hyperten-
sion, diabetes, smoking, previous attacks and family history of stroke
significantly increased in-hospital deaths. Deaths among patients
without risk (22.2%) with one risk factor (25%) and with ≥2 risk
factors (34.6%). Death in late hospitalization (N24 h from onset) was
significantly higher (43.4%) than in early hospitalization (within 24 h
from onset) (29%). Death in comatose cases was significantly higher
(67.5%) than fully (21.8%) or disturbed conscious (31.2%).
Conclusions: In-hospital death was more common in elderly, in
females, in hemorrhagic stroke, and in patients with hypertension,
with diabetes, with previous attacks, and with family history. Multiple
risk factors, late hospitalization, and coma at hospital admission also
increased fatality.

doi:10.1016/j.jns.2013.07.1022
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Immune thrombopenic purpura (ITP) elicited by childhood
vaccination and antiphospholipid syndrome (APS) manifested
as cerebral venous thrombosis: Coincidence or no?

C. Plastira, E. Zafeiropoulou, E. Kontogeorgi, D. Karakalos. Neurological,
Evaggelismos General Hospital, Athínai, Greece

APS is defined by: the occurrence of at least one clinical feature:
vascular event or pregnancy morbidity and the presence of at least
one type of an antiphospholipid antibody (APA) on two separate
occasions 12 weeks apart. Cerebral venous thrombosis (CVT) is an
uncommon manifestation of APS. ITP is an autoimmune disease
defined by low platelet count due to antiplatelet antibodies.
A 21 year old female was admitted due to headache, vomiting and
tinnitus, beginning 15 days ago. She had a history of ITP, after MMR
vaccination. Neurological examination and brain CT were normal.
Fundoscopy showed bilateral papilloedema and CSF pressure was
100 cm H2O, indicating intracranial hypertension. MRI and MRV
demonstrated CVT. Anticoagulation treatment and acetazolamide were
initiated. Investigation revealed elevated titers of APAs. Intracranial
pressure remained elevated and she was complicated with decreased
visual acuity. Consequently, she had a lumboperitoneal shunt with total
regression. Based on the evidence of CVT and the elevated APAs after a
3-month interval, we diagnosed APS.
In our case, APS was first manifested as CVT in an apparently healthy
young woman. However, she had an episode of severe thrombocy-
topenia after MMR vaccination. The importance of the presence of
APAs in patients with ITP is not clear. Recent studies suggest that the
measurement of APAs in patients with ITP may identify a subgroup
with high risk of developing APS, within a maximum period of
72 weeks. We are not certain that our patient fits the case, in the
absence of prospective studies with a more prolonged follow-up. Yet,
we would like to suggest that more attention should be devoted to
episodes of ITP in early childhood, as they may be connected with
hypercoagulable states, like APS, in young adults.

doi:10.1016/j.jns.2013.07.1023
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A rare involvement of a rare disease; ischemic stroke due to
relapsing polychondritis

E. Kiliç Çoban, E. Xanmemmedov, N. Karagöz Sakalli, A. Soysal.
Bakirkoy Prof. Dr. Mazhar Osman Mental Health and Neurological
Diseases Training and Research Hospital, Istanbul, Turkey

Relapsing polychondritis (RPC) is a chronic inflammatory disease
associated with an autoimmune disorder in cartilaginous tissue, eyes,
labyrinth, blood vessels, and central nervous system. A minority of
patients with RPC develop neurological involvement (3%).
A 43-year-old right handed woman acutely developed a left
hemiparesis. A noncontrast CT scan revealed a right MCA infarct.
During the previous three years she had history of peripheral
vascular disease (deep vein thrombosis), posterior uveitis, two
episodes of auricular chondritis and an episode of polyarthritis of
her small peripheral joints. The blood count showed 3,100,000 red
cells and 634,000 platelets per cubic millimeter. Serum electro-
lytes, creatinine, glucose, coagulation tests, liver functional tests,
lacticodeshydrogenase, and creatine kinase were normal. C-reactive
protein (CRP) (119 mg/dL) and the erythrocyte sedimentation rate
(ESR) (88 mm/h) were elevated. Laboratory data associated with
collagen disease were all within the normal range. Echocardiography
showed a mild mitral valve prolapsus and regurgitation suggesting
the heart involvement.
Ischemic stroke with RPC is a rare condition which has been related to
vasculitis of the CNS. The diagnosis is challenging because of its rarity
and the diversity of clinical presentations. Early manifestations often
remain unrecognized for prolonged periods. As a result, the diagnosis is
frequently obtained only after the emergence of classic features such as
auricular inflammation or other features of cartilage destruction.

doi:10.1016/j.jns.2013.07.1024
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Ischemic stroke in a young man with MTHFR A1298C and
ACE I/D polymorphism

V. Cilingir, A. Milanlıoglu, T. Tombul. Neurology Department,
Yüzüncü Yil University Medical Faculty, Van, Turkey

Background: Ischemic stroke is a leading cause of death and
disability worldwide. Mutations in several candidate genes involving
angiotensin-converting enzyme (ACE) and methylenetetrahydrofo-
late reductase (MTHFR) gene have been found to be associated with
ischemic stroke.
Patients and methods: This report describes the case of a 29 year-
old man who presented with sudden onset left hemiparesis and
hemihipoestesia. Magnetic resonance imaging investigations showed
multiple acute ischemic infarct in the right temporo-parieto-frontal
region. Traditional risk factors for ischemic stroke hypertension,
hyperlipidemia, cardiac pathology, cigarette smoking, obesity, and
alcohol consumption were all negative. Serum tests including platelet
count, prothrombin time, activated partial thromboplastin time,
fibrinogen, protein C, protein S, antithrombin III activity, anticardiolipin
antibodies, lupus anticoagulant antibodies, autoimmunity studies, and
peripheral blood smear were all within the normal limits except for
mild hyperhomocysteinemia. Mutation analysis revealed homozygous
MTHFR A1298C and ACE D/D polymorphism.
Conclusion: The etiology of ischemic stroke is complex and several
risk factors could be involved. The present case suggests that ACE

D/D genotype together with homozygous MTHFR A1298C polymor-
phism may be a risk factor in the etiology of cerebral infarction.

doi:10.1016/j.jns.2013.07.1025
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Not so fast! The public struggles to recognise stroke

E. Caruana, S. Micallef, M.M. Boffa, G. Pace-Moore, G. Torpiano,
G. Maresca, G. Apap-Bologna, J. Borg. University of Malta,
Tal-Qroqq, Malta

Introduction: Sensible suspicion of stroke and early administration
zof indicative physical tests are essential skills that should be possessed
by all members of the general public, and which potentiate timely
presentation to hospital.
Objectives: This study aims to evaluate the ability of the public in
Malta to suspect and quickly test for stroke.
Methodology: Volunteers, recruited according to a probability quota
sample, submitted to a structured interview detailing demographics,
first aid training and knowledge about stroke. Individual chi-squared
tests were performed to relate knowledge to expected influences.
Results: 500 subjects were interviewed, of whom 34% (n = 169) had
been trained in first aid. 43% (n = 143) spontaneously identified
unilateral weakness/numbness as indicative of stroke, 28% (n = 92)
confusion or slurred speech, 20% (n= 65) loss of balance and
coordination, 6% (n= 20) visual disturbances, and 5% (n= 17)
unprovoked severe headache. Whilst 70% (n= 348) were able to
mention at least one test to attempt to elicit warning signs of stroke,
only 3% (n= 15) mentioned all three touted in the popular FAST
approach. 50% (n= 248) were able to correctly identify abnormalities
consistent with stroke that would be demonstrated by performing each
of the three tests. Previous first aid training was not associated with
significant improvement.
Conclusions: Knowledge of symptomatology indicative of stroke is
lacking, as is familiarity with simple physical tests that could aid
increase suspicion by first aiders. Current first aid training fails to
improve awareness.

doi:10.1016/j.jns.2013.07.1026
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Thrombolysis combined with antiplatelet and anticoagulant
therapy in young patient with hypercoagulable state and
acute severe ischemic stroke

D. Obradovica, S. Obradovicb, S. Culaficc, M. Radulacc, V. Subotad.
aNeurology, Military Medical Academy, Belgrade, Serbia;
bEmergency Medicine, Military Medical Academy, Belgrade, Serbia;
cRadiology, Military Medical Academy, Belgrade, Serbia; dBiochemistry,
Military Medical Academy, Belgrade, Serbia

Background: Present guidelines for thrombolysis in stroke do not
allow use of any other antithrombotic medications prior and within
24 h of tissue plasminogen activator (t-PA) administration.
Objective: To evaluate use of antithrombotic medications prior and
within 24 h of t-PA treatment, followed by intensive platelet function
monitoring, in young patient with severe neurological impairment
and increased risk for re-thrombosis.
Patient and methods: A 48-year old woman developed acute severe
right-sided hemiparesis and sensomotor aphasia, NIHSS 23, mRS 2,
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brain MSCT was normal, while MSCT cranial angiography showed
occlusion of left middle cerebral artery. Patient had mamectomy due
to breast carcinoma 2.5 month earlier, received chemotherapy 2 days
prior the stroke and was on every day anti-estrogen therapy for
2 months. After 3.5 h of stroke onset, patient received 300 mgof aspirin,
30 mg enoxaparin iv, abciximab 10 mg iv, and t-PA 0.9 mk/kg/60 min
iv. After 15 min of t-PA initiation, platelet function (multiplate method)
showed suboptimal inhibition of platelet aggregation, so she received
additional 10 mg of abciximab, with confirmed optimal inhibition of
platelets. DSA was performed after thrombolysis, normal blood flow
was registered in the left middle cerebral artery. A 24 h control brain
MSCT excluded brain hemorrhage and brain MRI 3 days later showed
minor infarction. Patient completely recovered within 7 days.
Conclusion: In young stroke patients with severe neurological impair-
ment and known hypercoagulable state, combined antithrombotic
medications, with intensive platelet function monitoring, should be
considered to facilitate thrombolysis and prevent early re-thrombosis.

doi:10.1016/j.jns.2013.07.1027
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ApoE polymorphisms and ischemic stroke in a Greek population

D. Chatzistefanidisa, S. Giannopoulosa, K. Spengosb, S. Vassilopouloub,
K. Vemmosc, L. Dovac, G. Vartholomatosd, A.P. Kyritsisa,e, I. Georgiouf,
S. Markoulaa. aNeurology Department, University of Ioannina—School
of Medicine, Ioánnina, Greece; bNeurology Department, University
of Athens Medical School, Athínai, Greece; cHematology Laboratory,
University Hospital, Ioánnina, Greece; dDepartment of Clinical Therapeutics,
University of Athens, Athínai, Greece; eNeurosurgical Research Institute,
University of Ioannina—School of Medicine, Ioánnina, Greece; fLaboratory of
Medical Genetics, University of Ioannina—School of Medicine, Ioánnina,
Greece

Background: Apolipoprotein E (ApoE) is a plasma protein exhibiting
three common isoforms (E2, E3, E4). Its involvement in lipoprotein
metabolism may have an impact on stroke occurrence. As results in
literature are inconclusive further studies are needed to elucidate its role.
Objective: To study the role of ApoE isoforms and its interplay with
environmental risk factors in patients with first ischemic stroke
occurrence in Greek population.
Patients and methods: 329 patients with first ever ischemic stroke
were included in our study. Strokes of cardioembolic origin and patients
with autoimmune or prothrombotic syndromes were excluded. A
control group of 361 subjects with no stroke history was also included
in our study. Risk factors (hyperlipidemia, hypertension, diabetes
mellitus and smoking) were assessed. ApoE alleles were determined
in all subjects participating in the study.
Results: Genotype ε3/ε3 was found to have a protective role against
stroke occurrence compared to other genotypes (OR= 0.674, CI: 0.480–
0.946) especially in female patient subgroup. In multivariate analysis
after adjustment for age, BMI, hypertension, dyslipidemia, diabetes
mellitus and smoking, the role of genotype was limited and outweighed
by risk factors in both genders. No association between ApoE alleles and
BMI, cholesterol, triglycerides or HDL plasma levels was noted.
Conclusions: Our study supported a protective role of ε3/ε3 genotype,
especially in female patients. However, risk factors such as age, BMI,
hypertension, dyslipidemia, diabetes mellitus and smoking have strong
impact on stroke occurrence and outweigh the protective role of ε3/ε3
genotype.

doi:10.1016/j.jns.2013.07.1028
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The underlying problem in stroke; the public waffles in darkness

E. Caruana, S. Micallef, M.M. Boffa, G. Pace-Moore, G. Torpiano,
G. Maresca, G. Apap-Bologna, J. Borg. University of Malta,
Tal Qroqq, Malta

Introduction: There exists much uncertainty amongst members of
the general public as to the actual site of the problem in a stroke.
Objectives: This study aims to evaluate patient's understanding of
which organ has suffered insult in the case of stroke.
Methodology: Volunteers, recruited according to a probability quota
sample, underwent a structured interview detailing demographics,
first aid training and basic facts about stroke. Individual chi-squared
tests were performed to relate knowledge to expected influences.
Results: 500 individuals (47% male, n = 233) were interviewed, of
whom 34% (n= 169) had previously attended a formal training in first
aid. 59% of subjects correctly indicated that it is the brain that has
sustained damage in the case of a stroke; with a significant improve-
ment noted amongst those who had previously attended training (68%
vs 54%, p b 0.01). 25% of people questioned identified the problem to be
in the limbs or face, and 10% in the heart. 90% of interviewees (n= 452)
indicated the need to seek urgent medical attention even in the case
transient symptomatology suggestive of stroke; whilst 98% (n= 488)
correctly identified hospital as the appropriate first port of call.
Conclusions: A significant proportion of the general public has a
poor understanding of the nature of stroke; first aid training results
in a significant increase in prevalence of this insight. There is almost
universal appreciation of the urgency and seriousness of a “stroke”,
rendering the onus on prompt recognition.

doi:10.1016/j.jns.2013.07.1029
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Unusual cerebral venous thrombosis presenting with peripheral
facial palsy: A case report

A. Tufekcia, S. Kirbasa, S. Cakmaka, A. Kirbasb, A. Kanatc.
aDepartment of Neurology, Faculty of Medicine, Recep Tayyip Erdogan
University, Rize, Turkey; bDepartment of Biochemistry,
Faculty of Medicine, Recep Tayyip Erdogan University, Rize, Turkey;
cDepartment of Neurosurgery, Faculty of Medicine,
Recep Tayyip Erdogan University, Rize, Turkey

Background: Cranial nerve palsy in cerebral venous thrombosis (CVT) is
a rare clinical sign resulted from cavernous sinus thrombosis or elevated
intracranial pressure. Peripheral facial palsy is extremely rare and
individually reported in CVT.Herein, we present a rare case of peripheral
facial palsy in transverse sinus thrombosis related to methylenetetra-
hydrofolate reductase (MTHFR) and factor V Leiden mutations.
Case report: A 17-year-old obese girl admitted with a 2-day history
of new onset headaches, horizontal diplopia, and right-sided facial
drooping. The examination was notable for right-sided peripheral
facial palsy, bilaterally sixth nerve palsy, and bilaterally papilledema.
Cerebral MRI and MR venography showed thrombosis of right
transverse sinus. Lumbar puncture revealed clear and colorless
cerebrospinal fluid with an opening pressure of 320 mm of water.
Subcutaneous low-molecular-weight heparin 4000 UI twice in a day
was immediately started. Acetazolamide 500 mg and topiramate
50 mg twice in a day were also given. After the prothrombotic study
we found the homozygous mutations for MTHFR A1298C and
heterozygous mutation for factor V Leiden. MRI performed 30 days
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after discharge showed total recanalization of the affected sinus.
Complete recovery of facial palsy occurred concomitant with
recanalization of the transverse sinus.
Conclusions: Patients with MTHFR and factor V Leiden mutations
may rarely lead to transverse venous thrombosis. The pathophysiol-
ogy of peripheral facial palsy is unknown in CVT and most likely
represents a pressure related situation and generally resolves with
decreasing of the elevated intracranial pressure.

doi:10.1016/j.jns.2013.07.1030
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Internal carotid transfer of autologous bone-marrow
mononuclear cells for the treatment of severe stroke in patient
with thrombotic thrombocytopenic purpura

D. Obradovica, S. Obradovicb, B. Balintc, S. Rusovicd, R. Raicevica,
S. Tasicd, J. Ostojicd. aNeurology, Military Medical Academy, Belgrade,
Serbia; bEmergency Medicine, Military Medical Academy, Belgrade,
Serbia; cTransfuziology, Military Medical Academy, Belgrade, Serbia;
dRadiology, Military Medical Academy, Belgrade, Serbia

Background: Stem cell therapy has potential regeneration capacity
in patients with severe stroke.
Objective: To establish safety and potential efficacy of regenerative
capacity of autologous bone-marrow derived stem cells in patient
with severe stroke and thrombotic thrombocytopenic purpura (TTP).
Patient and methods: A 44-year female with known diagnosis of
TTP, during relapse of the disease (thrombocytopenia 75 × 109/L)
developed severe right-sided hemiparesis, and sensomotor aphasia
(NIHSS 18, mRS 5). Brain MSCT confirmed probable ischemia in the
left middle cerebral artery area, though major strokes are very rare in
TTP. Five daily plasma exchanges were performed and patient entered
TTP remission. On the 6th day brain MRI and MRI angiography
confirmed the diagnosis of ischemic stroke with open middle left
cerebral artery. On the 7th day, 250 ml of autologous bone-marrow
was harvested from the posterior iliac crests. After processing of bone-
marrow, 8.2 × 108 of mononuclear cells (MNC) were isolated and
transfused into the left internal carotid arteries 4 h after harvesting.
No side effects of the procedures were noted. Serial brainMRI imaging
and clinical examinations have revealed significant improvement
(NIHSS 6, mRS 3 at six month follow-up) and reduction of the
infarction size.
Conclusion: Internal carotid transfer of autologous bone-marrow
MNC in patient with severe acute ischemic stroke and TTP was safe
and patient had significant improvement of neurological deficit
6 months after procedure.

doi:10.1016/j.jns.2013.07.1031
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Vertebral artery dissections an under diagnosed stroke

M.H. Thekkumpurath, N. Ravi, T. Thekkumpurath, A. Kumar,
B. Kiran. Interventional Neurology, EMS Memorial Hospital,
Perinthalmanna, India

Background: Dissections even though theoretically considered being a
cause of young stroke practically not included in the differential
diagnosis of stroke quite often. Most of the reported data on dissections
prove that dissections are one of the commonest causes of stroke in the

young and account for up to 2.5% all strokes and 60–75% of these are
said to be a carotid artery. Analyzing our data at EMS Hospital we found
that vertebral artery dissections are very common and they account
60–70% all dissections.
Material and method: First thousand cases of cerebral DSA at the
Department of Interventional Neurology, EMS Hospital were includ-
ed in the retrospective study.
Discussion: When analyzed we found that dissections are common at
our population also and account up to 3% strokes of this 65% of them
were at vertebral artery. Majority of them were without a recognizable
injury. Most of them on young people but can occur at any age, most of
them improve on supportive treatment and if fluctuating or deterio-
rating on treatment they need revascularization.
Once suspected a cerebral DSA is a must for most of the patients for
confirmation of the diagnosis and planning the treatment.
Conclusions:

– Dissections are not uncommon at our population
– They are one of the commonest causes of stroke in young adults
– In the population studied vertebral artery dissection (70%) is

common than the carotid artery dissection
– Most of the dissection occurs without a recognizable trauma.

doi:10.1016/j.jns.2013.07.1032
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A retrospective study of 100 cases of carotid artery stenting
at a non teaching interventional neurology department

M.H. Thekkumpuratha, S. Hussainb, T. Thekkumpuatha, B. Kirana,
A. Kumara, K. Amalc. aInterventional Neurology, EMS Memorial
Hospital, Perinthalmanna, India; bInterventional Neurology, Max
Institute, New Delhi, India; cRadiology, EMS Memorial Hospital,
Perinthalmanna, India

Background: Carotid artery stenting (CAS) has been considered as a
revascularization method with high morbidity and mortality and is
considered as a second option after carotid endarterectomy (CEA) till
recently. Now with refinement in techniques and technological
advances made it superior to CEA. In our experience CAS is a very
safe procedure and the complications are much less than the
reported one and safer than the CEA. In this background we wish
to publish our experience in doing last 100 cases of CAS.
Aim: Aim of the study is to compare the results and complications of
the first 100 cases of CAS with the reported data on CAS & CEA.
Materials and methods: All the 100 cases of CAS done at EMS
Hospital were included and compared with the reported data.
Results: In our study CAS is found to be a very safe procedure with a
mortality of 1% (due to reperfusion bleeding), morbidity was also
less and includes reperfusion bleeding with clinical worsening of 1%,
local puncture site hematoma of 2%, and local pseudoaneurysm of
1%. No clinically significant embolic strokes were detected. Minor
fluctuations in pulse and BP were seen during carotid bulb
manipulations and would improve with symptomatic treatment.
Conclusions:

1. CAS is a safe procedure with a mortality of 1% and a serious
morbidity of 1%

2. CAS can be done much safer than previously reported
3. Clinically significant embolic strokes are very uncommon
4. In stenosis of more than 95% in elderly with long duration of illness

reperfusion bleeding is more common than embolic stroke.

doi:10.1016/j.jns.2013.07.1033
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Sudden-onset of hemichorea with hypomania

M.M. Pintoa, R. Miguela, S. Caladoa,b, M.V. Baptistaa,b. aNeurology,
Hospital Egas Moniz (Centro Hospitalar de Lisboa Ocidental), Portugal;
bCEDOC, Faculdade de Ciências Médicas, Universidade Nova de Lisboa,
Lisbon, Portugal

Introduction: The key role of thalamic and subthalamic nuclei in
motor control through the basal ganglia thalamocortical circuit is
well recognized. It is known that the thalamus is a central structure
in the processing of impulses, mood and emotional behavior. The
involvement of the subthalamic nucleus is however less clear. Focal
lesions in these areas caused by strokes, tumors or metabolic
diseases may disturb these functions.
Case report: We report the case of a 59-year-old hypertensive female,
with no previous history of neurological or psychiatric dysfunction, who
was admitted with sudden-onset left involuntary movements. Neurolog-
ical examinationwas normal except for choreiformmovements involving
the left face, trunk and arm. There was also an acute-onset of inappro-
priate behaviors and mild elevation of mood characterized by disinhibi-
tion, increased energy and incessant verbal flow, with strong impulses to
talk to strangers and ridiculing other patients, fulfilling ICD-10 criteria
for hypomania. MRI disclosed an acute circumscribed right thalamic
infarct with involvement of the subthalamic region, suggesting disease
of the thalamoperforating arteries of the posterior circulation. The mood
symptoms improved gradually, but persistent and discrete choreic
movements were still seen interfering with voluntary movements.
Conclusion: Hemichorea is a frequent and well established mani-
festation of infarcts in the basal ganglia circuitry. Nevertheless, the
co-occurrence of mood symptoms is rarely seen in this setting. Our
case suggests an involvement of the thalamo-prefrontal projections.
The role of subthalamic nucleus remains elusive but reports have
been made concerning its possible role in mood regulation.

doi:10.1016/j.jns.2013.07.1034
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Young patients' carotid atherosclerosis: Frequency,
lesion pattern, localization and risk factors

D. Druzhinin, N. Pizova. Department of Neurologist and Neurosugery,
Yaroslavl State Medical Academy, Yaroslavl, Russia

Purpose of study: Define the prevalence and the intensity of the
young patients' extracranial arteries atherosclerosis.
Materials and methods: 1563 patients at a young stage (under
45 years of age) had the duplex ultrasound. All survey patients were
broken up into groups depending on their age.
Results summary: 7.1% (n= 112) of survey patients have the carotid
atherosclerotic lesion. Among them the patients were selectedwho had
Local Intima-Media Thickening (LIMT) and Atherosclerosis Plaques
(AP). Among the patients with AP there were 69% of men and 31% of
women; among the patients with LIMT — 58% of men and 42% of
women. 90.9% (n= 50) of cases are the patients with predominantly
hypoechoic AP. 67.2% (n= 37) are the cases with the stenoses up to
30% of the diameter. The stenoses more than 50% of diameter were
detected in 7.2% (n= 4) of cases. In 52.5% (n= 40) of cases AP were
found out in the common carotid artery (CCA) bifurcation area (31.5%
rightward and 21% leftward); in 25% (n= 19)— in the brachiocephalic
trunk; in 7.8% (n= 6)— in the vertebral arteries ostial area and in 14.4%
(n= 11) of cases AP were located in the external carotid arteries ostial

area. The main risk factors for atherosclerosis in young patients were
smoking (45.5%), uncontrolled hypertension (19.1%), and genetic
factors (8.7%).
Conclusion: The young patients' carotid atherosclerosis was discov-
ered in 7.1% of cases, among which were LIMT (45.6%) and AP
(54.4%) that included hypoechoic AP (90.9%) and AP localized in the
CCA bifurcation (52.5%), predominantly among men (69%).

doi:10.1016/j.jns.2013.07.1035
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Left atrial enlargement as an indicator of severe cardioembolic
stroke risk in patients with low risk atrial fibrillation

T. Nagao, T. Hoshino, K. Ishizuka, S. Uchiyama. Neurology,
Tokyo Women's Medical University, Tokyo, Japan

Background: Finding a predictive marker for stroke in patients with
non-valvular atrial fibrillation (NVAF) who are considered to be low
risk, is a concerning issue. We evaluated the usefulness of left atrial
diameter (LAD) as a predictor in patients with cardioembolic stroke
due to NVAF who had low CHADS2 scores.
Patients and methods: We recruited eligible cases among car-
dioembolic stroke patients admitted to our hospital. Inclusion criteria
were as follows; CHADS2 score before stroke onset of b3, no prior
anticoagulation therapy, no other cardiac or extra-cardiac complications
which may affect stroke diagnosis and cardiac function. Patients
diagnosed with other subtype or unclassified etiology were excluded.
LAD and fractional shortening (%FS) were measured within one
month of stroke onset using transthoracic ultrasonography. We also
defined infractions with a largest final diameter of 30 mm (by MR or
CT scan) as “large infractions” and all others as “small infractions”.
Results: 41 consecutive patients (16 women, mean age 73.7) were
registered into our study.We found no statistical difference between the
two groups with regards to age, gender, CHADS2 score distribution or
individual components. Whereas no statistical difference in %FS was
found between the two groups, LAD in the large infarction group was
statistically larger than that of the small infarction group (46.1 ± 9.9 mm
and 38.1 ± 8.3 mm, respectively, p = 0.01).
Conclusion: With this, we speculate that enlargement of the left
atrium may be a strong predicting factor of severe cardioembolic
stroke in patients with NVAF and a low CHADS2 score.

doi:10.1016/j.jns.2013.07.1036
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Evaluation of the fluency profiling system (FPS) as a measure
of the efficiency of dynamic language networks

K.M. Hirda,b, R. Oehmena,c, D. Littled, J. Dunne, K. Kirsnera,f.
aSchool of Medicine, University of Notre Dame Australia, Fremantle,
Australia; bFaculty of Medicine and Dentistry, University of Western
Australia, Perth, WA, Australia; cDepartment of Psychology, University
of Western Australia, Perth, WA, Australia; dDepartment of Psychology,
University of Melbourne, Melbourne, VIC, Australia; eDepartment of
Psychology, University of Adelaide, Adelaide, SA, Australia; fDepartment
of Animal Biology, University of Western Australia, Perth, WA, Australia

Background: Recent advances in neuro-imaging confirm the prop-
osition that large-scale neural networks underpin natural language,
and, therefore, fluency in spontaneous speaking.
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The FPS provides an automatic solution to the measurement of
fluency in natural language provided that minimal criteria are met in
regard to Signal:Noise ratio and sample duration. The analysis uses a
series of algorithms to define and characterize three distributions, for
short pauses, long pauses and speech segments. The three distribu-
tions have natural log means of ~4.2 (~70 msec), ~6.2 (700 msec)
and ~7.1 (1300 msec), and it may therefore be assumed that they
each reflect interaction among families of variables, the sine qua non
of complex dynamic systems.
Objective: To assess the validity and sensitivity of the FPS in the
context of an acquired neurogenic communication disorder.
Patients and methods/material and methods: Two analyses based
on the AphasiaBank Database are considered. The first analysis
demonstrated that fewer than 20% of the speech samples supported
effective analysis, indicating that stringent guidelines will be required
for databases in this domain.
The second analysis involved a detailed comparison between small
samples of aphasics and non-brain damaged controls. The analysis
indicated that speech segment duration provided the most consis-
tent distinction between the groups.
Results: Broca's aphasia showed shorter mean speech segment
durations than the control group.
Conclusion: The FPS provides inferential statistics that quantify
function across cognitive and motor domains beyond those provided
by traditional categorical or model based diagnostic tools.

doi:10.1016/j.jns.2013.07.1037

Abstract — WCN 2013
No: 3016
Topic: 3 — Stroke
Endothelial dysfunction in smoker patients with acute
ischemic stroke

M. Azhermachevaa, E. Therskihb, K. Burkovaa, D. Plotnikovb.
aAnesthesiology-Resucscitation, Regional Vascular Center, Russia;
bNeurology and Neurosurgery, Siberian State Medical University,
Tomsk, Russia

Aim: To assess intima-media thickness (IMT), endothelial function in
smokers or nonsmoker patients with ischemic stroke.
Methods: The study included 72 patients with acute ischemic stroke
(age, 58, 24 ± 5, 64 years, mean ± SD), according to the criteria
TOAST (Adams et al, 1993), and 32 control patients (56, 29 ± 4,
75 years). Of which 68, 5%-smokers, 51, 4%-nonsmokers. Endothelial
function was assessed using the method of D.Celermajer (Celermayer
et al., 1992). An endothelium-dependent vasodilation (FMD) was
caused by a cuff of sphygmomanometer. To assess an endothelium-
independent vasodilation (GTN-mediated) we performed pharma-
cological tests with glyceryltrinitrate. We also assessed coefficient of
endothelial dysfunction, as more delicate index than ratio of GTN-
mediated dilatation to FMD.
Results: Coefficient of endothelial dysfunction was higher in stroke
patient on 24, 5% than in health people. In this time IMT in these
patients had no different. But in smoker patient IMT was higher than
in nonsmoker (0 ,77 ± 0,19 — smokers versus 0,59 ± 0,12).
Coefficient of endothelial dysfunction is also higher in smoker
patients on 6, 8% than in nonsmokers.
Conclusion: IMT and coefficient of endothelial dysfunction is higher
in smoker patients than in smokers with ischemic stroke that means
having of a factor of poor outcome in this disease.

doi:10.1016/j.jns.2013.07.1038
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Posterior circulation stroke as the initial manifestation of
vertebral artery angiosarcoma

E. Karamouzosa, V. Koukounia, I. Markakisa, K. Athanasiadib,
G. Gekasa. aNeurology, ‘St. Panteleimon’ General State Hospital, Nikaia,
Greece; bThoracic Surgery, Evangelismos General Hospital, Athens,
Greece

Background: Angiosarcomas are rare highly malignant tumors of
vascular origin that typically manifest with systemic signs or
metastatic complications. Embolic stroke as the initial presentation
of angiosarcoma of the aortic arch or its branches has been only
twice reported in the literature; in both cases emboli involved the
anterior circulation.
Objective: To present a unique case of vertebral artery angiosarcoma
manifesting as embolic stroke of the posterior circulation.
Results: Α 49 year old male was admitted to our department with
a 6-day history of vertigo and gait instability. On examination he
presented gaze-evoked nystagmus and pronounced body lateropulsion
to the left. MRI of the brain revealed acute ischemic infarcts involving
the left cerebellar hemisphere and the left occipital cortex. Digital
subtraction angiography disclosed a well-circumscribed vascularized
lesion around the left vertebral artery. ChestMRI detected an enhancing
mass of 5 × 4 cm in the left thoracic outlet. The patient was subjected
to high axillary thoracotomy. Histology revealed a well-differentiated
angiosarcoma, composed of multiple anastomosing vessels that were
lined by malignant endothelial cells showing little nuclear pleo-
morphism. The patient did not receive post-operative radiation or
chemotherapy; two years later he remains tumor-free, with no neuro-
logical complications.
Conclusion: This is the first reported case of posterior circulation
stroke complicating an angiosarcoma. Although extremely rare,
angiosarcomas should be taken into account in the differential
diagnosis of cerebral embolism.

doi:10.1016/j.jns.2013.07.1039
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Effect of atorvastatin on the CD36+, vWF+ and plasma
nitric oxide level in acute lacunar stroke

L. Anatskaiaa, N. Goncharovab, G. Khulupc. aClinical Neurology,
Republican Research & Practical Center of Neurology and Neurosurgery,
Belarus; bCitology, Minsk, Belarus; cRepublican Research & Production
Center for Transfusiology and Medical Biotechnologies, Minsk, Belarus

Background: The beneficial effects of statins may be related to the
reduction of CD36, as anti-angiogenic factor, and vWF+ expression.
Objective: We aimed to determine of CD36+ and vWF+ and plasma
NO level in acute lacunar infarctions (LI) resulting from cerebral
small vessel disease (CSVD) after atorvastatin treatment.
Patients and methods: The level of CD36+, vWF+ and plasma NO
were examined using flow cytometry at 48 h and after 7 days of
treatment in control group of patients with LS receiving standard
therapy (n= 22, a mean age of 62, 2 15, 4 years), and inmain group of
patientswith LS (n= 17, amean age of 61, 2 ± 17,6 years) treatedwith
atorvastatin 20 mg, once in 20 healthy volunteers.
Results: Reduction of CD36+ and vWF+on the 7th day of atorvastatin
treatment compared to the results of control group and healthy
volunteers (p b 0.05) indirectly reflected the decline tendency to
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thrombosis due to endothelial repair. Increased expression of vWF
receptor of 1.4 times was also detected by MIF density, after 7 days of
atorvastatin treatment it was reduced to 107 ± 30 (p b 0.05). Median
levels of NO (11, 5 mmol/L) increased (p= 0.05) after 7 days of
atorvastatin treatment (22, 6 mmol/L) and in control group of patients
with LS (р= 0.02).
Conclusion: The results of our study indicate the high potential of
atorvastatin in stimulation endothelial repair in acute LS resulting
from CSVD by decrease of cells bearing CD36+ and vWF+ markers
and increase of plasma NO level.

doi:10.1016/j.jns.2013.07.1040
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Quantitative sensory testing in stroke

L. Alpaslana, E. Strasserb, W. Grisolda. aNeurology, Kaiser Franz Josef
Hospital of Vienna, Vienna, Austria; bRehabilitative Medicine,
Kaiser Franz Josef Hospital of Vienna, Vienna, Austria

Background: Sensory testing is an important part of the clinical
examination in patients with stroke. Depending on the area of the lesion,
different sensory pathways can be affected, which results in different
clinical syndromes. Quantitative Sensory Testing (QST) is a technique to
determinate thresholds for cold, warmth, heat and cold pain and it is
preferably used for the detection of small fiber neuropathies, and it may
serve to identify deficits in the spinothalamic tract system.
Methods: A Medoc TSA-II equipment was used to determinate
thresholds. The results were compared with the site in MRI imaging.
Case series: Two illustrative cases
Patient 1: Thalamic infarct: the patient described “numbness” of his
left arm and leg at presentation. The QST evaluation detected an
elevated threshold for cold and warm. In correlation of clinical
examination, QST results and MRI findings the lesion can be limited
to the ventral posterolateral nuclei of right thalamus.
Patient 2: Brainstem infarct with hemiataxia and lesion of the
medial lemniscus: This patient presented with hemiataxia, and
sensory symptoms which were described as “numbness”. Vibration
perception was absent. The SEPs were pathologic, however QST was
normal. In accordance with the MRI image, the sensory findings
could be located in the medial lemniscus.
Discussion: QST in stroke can serve as a precise tool to identify
lesions affecting the temperature/pain system. Lesions in this
pathway can be associated with specific handicaps, as well as
neuropathic pain syndromes. It can be an important addition to
clinical and imaging findings.

doi:10.1016/j.jns.2013.07.1041
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A.C. Ribeiro, P. Correia, A.S. Morgadinho. Neurology,
Coimbra's University and Hospital Center, Coimbra, Portugal

Introduction: Cerebral autosomal dominant arteriopathy with subcor-
tical infarcts and leukoencephalopathy (CADASIL) is an autosomal
dominant inherited vascular disease. Pathologically there is destruction
of the smoothmuscle cells in the small andmedium-sized arteries, with
deposition of eosinophilic material and fibrosis leading to progressive
thickening of the arterial wall and lumen narrowing.

Case report: Female, 32 years old, complains of frequent migraine
attacks since the age of 16. Some of these episodes included sensory
aura but she also describes aura without migraine. The neurological
examination was unremarkable. She performed a head MRI which
revealed multiple focal T2/FLAIR hyperintense white-matter lesions
involving the fronto-opercular regions, anterior temporal lobe horns
and the semioval center. Laboratory tests were performed to screen
for thrombotic risk factors. She was found to be heterozygous for
the factor V Leiden mutation and MTHFR A1298C polymorphism
with normal homocysteine levels and also had abnormal activated
protein C resistance. Autoimmune screening, viral and bacterial
serologies were unremarkable. She started on clopidogrel 75 mg and
low molecular weight heparin 40 mg per day. Her follow up MRI
revealed an increased number of brain lesions. She had a positive
testing for the R15C missense mutation on exon 4 in the Notch3
gene.
Discussion and conclusion: This case clearly illustrates the diag-
nostic challenges underlying vascular disorders in young adults. The
first approach is to exclude the most common etiologies; nonetheless
some patients require a more complex diagnostic work up. For that
purpose, clinicians must rely on the technological advances regard-
ing brain imaging and genetic diagnosis.

doi:10.1016/j.jns.2013.07.1042
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Clinical applicability of stroke prognostication using age and
NIH stroke scale (SPAN) index for thrombolysis in
Slovenian population

M. Rakusa, M. Dzordzevic, M. Menih. Department of Neurology,
University Medical Centre Maribor, Maribor, Slovenia

Background: Neurologist is constantly facing a dilemma, how
successful thrombolysis will be in his/her patient. A possible help
may be a recently introduced SPAN index1, where only NIHSS score
before thrombolysis and patient's age are considered.
Objective: With our study we wanted to evaluate clinical applica-
bility of SPAN index in Slovenian population for Modified Rankin
Score of ≤3 after 3 months.
Patients and methods: One-hundred-twenty-three patients were
included (58 women). We evaluated SPAN index and Modified
Rankin Score (after 3 months) for each patient. Cut-off was evaluated
with Receiver Operating Characteristic (ROC) curve.
Results: The mean age was 65.4 (SD 11.1) years and mean NIHSS
was 16.1 (SD 5.6) points. Majority of patients had moderate stroke
(48.8%), 33.3% had moderate to severe and 17.9 suffered severe
stroke. The mean SPAN was 81.5 (SD 17.8). Only 9 patients scored
more than 100 in SPAN index. The mean Modified Rankin Score after
3 months was 2.7 (SD 1.8) points. For Modified Rankin Score of ≤3,
area under ROC curve was 0.67. For cut-off 71 on SPAN index,
sensitivity was 95%, specificity was 31%, positive predictive value
was 38% and negative predictive value was 93%.
Conclusion: SPAN index with cut-off 71 has high sensitivity and
negative predictive value for our population. Despite a bit lower
specificity, it may be useful with some restriction, for quick prognos-
tication which patients might need assistance in daily living 3 months
after thrombolysis.
1Neurology. 2013 Jan 1;80(1):21-8.

doi:10.1016/j.jns.2013.07.1043
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Angiographic thrombectomy in venous sinus thrombosis:
Case review and series

A. Chaudhuria, S. Mullina, S. Chawdab, R. Alkilanib. aNeurology, Queen's
Hospital, London, UK; bNeuroradiology, Queen's Hospital, London, UK

A 61-year-old man with a weeklong occipital headache and acute onset
confusion, dysphasia, and vomiting presented to the Emergency depart-
ment. Plain CT scan of head was suggestive of venous sinus and cerebral
deep venous thrombosis, a finding confirmed on CT Venogram. Following
anticoagulation with low molecular weight heparin he experienced a
sudden reduction of level of consciousness. Repeat CT scan of head
revealed a large right occipital and a smaller left temporoparietal haemor-
rhage. Subsequent MR imaging revealed significant oedema and venous
ischaemia in the left and right occipital, temporal and parietal lobes and
additionally the left thalamus causing mass effect. An extensive angio-
graphic thrombectomy was carried out, clearing a channel through the
previously occluded saggital, transverse and straight sinuses. Repeat MR
imaging and MR venogram revealed that although the sinus had reoc-
cluded, a significant resolution in oedema and venous ischaemia had
occurred. Three months the patient is mobilising independently with
mild cognitive impairment and a mild cortical visual deficit. Two addi-
tional cases would be presented where a similar procedure was
attempted with partial success.
With reference to these cases, we propose a role of angiographic
thrombectomy in venous sinus thrombosis and suggest that it may
provide therapeutic benefit, particularly when significant venous
congestion and ischaemia are present and prove refractory to systemic
anticoagulation in a patent with deteriorating level of consciousness.

doi:10.1016/j.jns.2013.07.1044
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Risk of myocardial infarction polymorphisms on chromosome
9P21.3 and the risk of ischaemic stroke-replication of the results
obtained in GWAS

E. Szczygieł, A. Słowik. Jagiellonian University Medical College,
Krakow, Poland

Recent studies revealed that polymorphisms on chromosome 9p21.3
were risk factors for ischaemic heart disease and myocardial infarction.
In few studies conducted in different populations, including two meta-
analyses, it was found that polymorphisms in this region of chromo-
some 9 were also associated with the risk of ischaemic stroke due to
large vessel. This study focused on 6 single nucleotide polymorphisms
(rs496892, rs7044859, rs564398, rs7865618, rs1537378, rs2383207)
in a sample of 1300 patients with ischaemic stroke admitted to
Department of Neurology, University Hospital in Cracow and 700
controls.
The study did not revealed association between single polymorphisms
on chromosome 9p21.3 with the risk of ischaemic stroke without
differentiation of its etiologies. The C-allele of the rs1537378 polymor-
phism increased the risk of ischaemic stroke in logistic regressionmodel
after adjustment for age, gender, vascular risk factors, including
ischaemic heart disease andmyocardial infarction, however. This result
was not statistically significant after Bonferroni correction.
The A-allele of the rs7044859 polymorphism on chromosome 9p21.3
increased the risk of ischaemic stroke due to large-vessel disease in a
dominant model after adjustment for age, gender, ischaemic heart
disease and myocardial infarction.

The A-allele of rs496892 polymorphism on chromosome 9p21.3 was
protective factor for ischaemic stroke due to small-vessel disease. Meta-
analysis, including own results and the results of the recently studies,
revealed that five out of six study polymorphisms on chromosome
9p21.3 (rs496892, rs564398, rs7865618, rs1537378, rs2383207) were
associated with the risk of ischaemic stroke due to large-vessel disease
and with ischaemic stroke without differentiation of its etiologies.

doi:10.1016/j.jns.2013.07.1045
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Time trends in the primary and secondary prevention of stroke

L. Simuneka, D. Krajickovaa, J. Horejsb, M. Valisa. aDepartment of
Neurology, Charles University in Prague, Faculty of Medicine,
University Hospital Hradec Kralove, Hradec Kralove, Czech Republic;
bInstitute of Chemical Technology, Prague, Czech Republic

Background: Management of modifiable risk factors for stroke is
important in the primary and secondary prevention. Opinions on the
optimal preventive treatment of stroke risk factors are changing.
Objective: The objective of this study was to investigate the time trends
in antiplatelet treatment, management hypertension, dyslipidemia and
diabetes in stroke patients treated on a stroke unit in the past eight years.
Patients and methods: The study employed a retrospective cohort
design using pharmacy retrospective record analysis of medication
history in the group of 3290 patients. Time trends of drug relative
frequency in the past eight years were modelled by linear regression.
Statistical significance of regression coefficients was estimated by Matlab
statistical software.
Results: Statistically significant decreasing trend was found for
ticlopidine, clopidogrel, dipyridamole and aspirin, inzulin, amiloride,
amlopidine, enalapril, hydrochlorothiazide and simvastatin. Signifi-
cant increase was found for atorvastatin. ramipril and metformin.
Conclusion: Time trends in the treatment of stroke risk factors
reflect the growing evidence of the effectiveness and risks of
individual drugs.

doi:10.1016/j.jns.2013.07.1046
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Stroke in young Malawian adults is associated with HIV
infection and recent antiretroviral drug initiation: A
prospective case–control study

L. Benjamina,b,c, L. Corbettb, M.D. Connord,e, H. Mzinganjirac,
S. Kampondenic, A. Chokob, H. Emsleyf,g, A. Bryerh, B. Faragheri,
R.S. Heydermanb,c, T.J. Allainc, T. Solomona. aBrain Infections Group,
Institute of Infection and Global Health, University of Liverpool,
Liverpool, UK; bMalawi-Liverpool-Wellcome Major Overseas Clinical
Research Programme, Malawi; cDepartment of Medicine, University
of Malawi College of Medicine, Blantyre, Malawi; dNHS Borders and
Division of Clinical Neuroscience, University of Edinburgh, Edinburgh,
UK; eSchool of Public Health, University of the Witwatersrand,
Johannesburg, South Africa; fRoyal Preston Hospital, Preston, UK;
gSchool of Medicine, University of Liverpool, Liverpool, UK;
hGroote Schuur Hospital and University of Cape Town, Cape Town,
South Africa; iThe Liverpool School of Tropical Medicine, Liverpool, UK

Background: An increasing incidence of strokes in young adults
(≤45 years) has been noted in Africa. This is postulated to relate to
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HIV. We therefore investigated HIV infection and other risk factors
for stroke in Malawi.
Methods: We performed a prospective case–controlled study of 222
patients (61 were ≤45-years-old) meeting the WHO case definition
of acute stroke, confirmed by MRI and 503 community-based
(otherwise healthy) controls, loosely frequency matched for age,
sex and place of residence. Multivariate logistic regression models
were used for case–control comparisons.
Results: HIV infection was the predominant risk factor for stroke in
under 45-year-old: recent combined antiretroviral treatment (cART)
initiation (adjusted OR 15.36 [3.72,63.41] p b 0.001; population
attributable fraction [PAF] 15%), or untreated HIV infection (3.79
[1.54,9.35] p = 0.004; PAF 19%), were the strongest risk factors.
Abdominal obesity (PAF 11%) and heating the house with wood (PAF
8%) were also important with this younger group. Hypertension did
not have a significant effect (1.36 [0.59,3.10] p = 0.470; PAF 6%).
Risk factors for stroke in patients aged ≥45 years were hypertension
(8.72 [4.31,17.65] p b 0.001; PAF 68%), smoking (2.67 [1.46,4.87]
p = 0.001; PAF 8%)and to a lesser extent, untreated HIV infection
(2.58 [1.00,6.66] p = 0.049; PAF 3%) and recent cART initiation (9.55
[1.45,62.9] p = 0.019; PAF 2%).
Conclusion: A better mechanistic understanding of stroke in this
young HIV-infected population and why there is such a strong
association with cART initiation will be an important step towards
the reduction of stroke burden in high HIV prevalent settings.

doi:10.1016/j.jns.2013.07.1047
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Strokes of Takayasu disease

D. Hakema, M. Matib, N. Slimania, A. Habouchic, L. Stofc, F. Kessacic,
A. Berraha, B. Mansouric. aInternal Medicine, Dr Mohamed-Lamine
Debaghine, Bab-El-Oued University Hospital Centre, Algiers, Algeria;
bNeurology, Hadjout Hospital, Tipaza, Algeria; cRadiology,
Dr Mohamed-Lamine Debaghine, Bab-El-Oued University Hospital Centre,
Algiers, Algeria

Introduction: Takayasu arteritis (TA) is a chronic inflammatory
disease of the aorta and its main branches and about 10 to 20% of
patients with TA develop ischaemic stroke (or transient ischaemic
attacks).
Objectives: To report 2 cases of strokes observed in TA revealing the
disease (1) and occurring at 20 years after the first vascular
manifestations.
Observations: Two women aged 40 years old are admitted for stroke's
investigations. The first one has an antecedent of vascular surgery in the
younger (humeral stenosis). Both presented strokes with sequellae (1).
None have hypertension, valvulopathy, arrythmia, endocarditis or intra-
cardiac thrombosis. One patient suffered from ischaemic attacks (in the
territory of a high-grade stenosis of the middle cerebral artery) and the
second has oneMRI of the brain showed small lesions of thewhitematter
that were presumably of vascular origin. Both have loss pulses. The
investigations by sonography and MR angiography there were still
prominent vascular changes of the subclavian and common carotid
arteries (2) and several vessels showed a characteristic concentric
thickening of the wall on duplex sonography. The renal and the coronary
investigations are normal. Upon immunosuppression, the disease took a
stable course and the evolution was favorable (1) but we have observed
neurological sequellae referring to the delay on diagnosis and an
appropriate treatment.
Conclusion: Strokes are rare but recognized manifestations of TA so
the examination of intracranial vessels (occurrence of intracranial

arterial stenosis) in TA may be helpful for primary or secondary
prevention strategies.

doi:10.1016/j.jns.2013.07.1048
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Unilateral asterixis following thalamic stroke

S. Diasa, J. Sequeiraa, J. Morgadoa, J. Jacintob, A. Caladoa, J. Penaa.
aNeurology Department, Centro Hospitalar Lisboa Central, Lisbon,
Portugal; bNeuroradiology Department, Centro Hospitalar Lisboa
Central, Lisbon, Portugal

Background: Movement disorders are a recognized, albeit rare,
complication of ischemic and hemorrhagic stroke. Several types of
hyperkinetic and hypokinetic disorders have been reported, in the
acute stage or in a delayed fashion, after vascular lesions in multiple
locations. Thalamic stroke is characterized by prototypical manifes-
tations related to the topographical location of the lesions that often
point to the occluded vessels.
Objectives:Wedescribe a case of unilateral asterixis following thalamic
stroke, highlighting an unusual sign of structural CNS disorders.
Patients and methods: Case report.
Results: A 75-year old obese woman with a history of hypertension,
hyperlipidemia and mild heart failure presented with acute left-
sided weakness. Observation revealed left-sided ataxia and hyp-
esthesia, with ipsilateral asterixis of the upper limb and bilateral
limitation of ocular abduction. ECG revealed atrial fibrillation, and
brain MRI showed acute lesions in the right postero-lateral thalamus,
internal temporal and occipital regions, attributed to embolic stroke
in the territory of the right PCA and postero-lateral choroidal arteries.
Blood work revealed hypercholesterolemia and carotid ultrasound
showed diffuse intimal thickening and bilateral plaques. Transthoracic
echocardiogram showed no evidence of thrombi.
Conclusions: Asterixis is characterized by involuntary loss of tone
during posture maintenance, and can be regarded as a form of
negative myoclonus. It is typically bilateral and associated to toxic or
metabolic encephalopathies. Unilateral presentation is rare and often
indicative of a focal lesion, especially of the thalamus. Although it is an
uncommon sign of stroke, vascular etiology is an important consider-
ation, particularly in patients with risk factors.

doi:10.1016/j.jns.2013.07.1049
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Clinical features and outcome of stroke in the very elderly

S. El Tawil, Y. Duodu. Milton Keynes General Hospital, Milton Keynes, UK

Background: As the population ages, it is expected that a larger
proportion of the stroke population would be aged 85 and more.
Specific information about this age group is limited.
Objective: To evaluate clinical characteristics, management and
outcome in patients over the age of 85 as compared to patients below
the age of 85.
Patients and methods/material and methods: The study included
all patients discharged from Milton Keynes hospital with a diagnosis
of stroke over a period of one year commencing on March 2011. All
patients above the age of 85 were included in the study. Clinical data
was collected and compared to a similar number of patients below
the age of 85 admitted during the same period.
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Results: Patients above the age of 85 represented 18.8% of all strokes
included. There were no significant differences in stroke risk factors
or gross markers of stroke severity between the two groups. Pre-
stroke functional level was significantly worse in older patients.
Similar brain imaging modalities were used, but the use of carotid
Doppler was significantly less in older patients (p = 0.04). Inpatient
mortality rates were significantly higher for older patients with
26.3% of patients dying during their hospital stay. Of those surviving,
a significantly higher proportion was discharged to nursing home
(p = 0.002). There were no significant differences in medication on
discharge between the two groups.
Conclusion: Older age at stroke onset is associated with poor stroke
outcome. This is related to worse pre-stroke functional levels rather
than more severe stroke.

doi:10.1016/j.jns.2013.07.1050
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Is the frequency of symptomatic intracranial stenosis
in Japanese-descendants living in western country different
from the observed in Japan?

L.E. Belini, F.O. Lima, C.R. Campos-Herrera, W.M. Avelar, L.M. Li.
Neurology, Faculty of Medical Sciences of State University of Campinas,
Campinas, Brazil

Background and purpose: Symptomatic intracranial stenosis is
responsible for 30% to 50% of all ischemic strokes in Asian patients. In
North America Caucasians, the prevalence of symptomatic intracranial
stenosis is around8%. The role of risk factors related to environment and
lifestyle is not yet clearly understood.
Objective: To describe the frequency of symptomatic intracranial
stenosis in amulticenter sample of Japanese-descendants living in Brazil.
Patients and methods: Seventeen patients (11 women; mean age
67 yo; range: 24–89 yo) who were admitted with stroke to any of
the three major referral hospitals in a 1 million inhabitants city in
Southeastern Brazil (Campinas) were included. Neuroimaging were
performed in the etiological workup; intracranial stenosis was
diagnosed by MRI/MRA or CTA.
Results: Fourteen patients had ischemic stroke. The mechanism of
vascular ischemia was attributed to intracranial stenosis in four
patients, extracranial stenosis in one, cardioembolic in two, lacunar
infarcts in five, and undetermined in two patients. Three patients had
hemorrhagic stroke; two had subarachnoid hemorrhages and one
had parenchymal hemorrhage. Hypertension was present in 11
patients, diabetes in six and smoking in three.
Conclusions: The distribution of ischemic stroke subtypes in Japanese
living outside Japan shares similarities to residents in that country, such
as high frequency of lacunar infarcts. The frequency of intracranial
stenosis of Japanese-descendants living abroad in a western country
was higher than the Caucasians, but lower than the frequency observed
in Japan. This suggests that there might be a genetic predisposition that
may be modified by environmental factors.

doi:10.1016/j.jns.2013.07.1051
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One year outcome of young adults with lateral
medullary infarction

M.-K. Han. Neurology, Seoul National University Bundang Hospital,
Seongnam, Republic of Korea

Background: There is little study on the stroke mechanisms and
prognosis according to age in patients with lateral medullary infarction
(LMI). We investigated the difference of risk factors, etiologies, and
prognosis between young age and old age.
Methods: We enrolled 106 consecutive patients with acute lateral
medullary infarction who admitted within 7 days from stroke onset
between February 2004 and January 2011. Neurological outcomes
were measured by National Institutes of Health Stroke Scale (NIHSS),
Barthel Index (BI) and Modified Rankin Scale (mRS) at 3 months and
1 year. We performed MR or conventional angiography to evaluate
vascular pathology in all patients.
Results: Total of 106 patients was selected, with mean age of 61.5 ±
12.2 years and 76 (71.7%) male patients. There were 37 patients in
young (18–59 years) and 69 in old age group (≥60 years). Hyper-
tension and diabetes mellitus were frequent significantly in old age
group. Most common etiologic mechanism was large artery athero-
sclerosis in both groups (45.9% in young age and 75.4% in old age),
but, arterial dissection and small vessel occlusion were predominant
in young age group (29.7% versus 2.9% in dissection and 24.3% versus
8.7% in small vessel occlusion). Pneumonia was significantly higher
in unfavorable group (p = 0.009). Multivariable logistic regression
identified age (OR = 1.06, 95% CI = 1.01 to 1.12) as a significant
predictor of favorable outcome (mRS ≤ 1) at 1 year.
Conclusion: This retrospective study suggests that younger group
with LMI have a good clinical outcome and the arterial dissection and
small vessel disease are frequent vascular pathologies in young
patients.

doi:10.1016/j.jns.2013.07.1052
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Prospective USG-Doppler evaluation of the condition of CCA/ICA
in patients with symptomatic and asymptomatic carotid stenosis

J.J. Rozniecki, J. Andrzejewski. Neurology, Medical University of Lodz,
Lodz, Poland

Aim: The goal of our study was prospective monitoring of changes of
condition of CCA/ICA in patients with symptomatic and asymptom-
atic carotid stenosis.
Material and methods: The study was performed on 48 patients
with carotid stenosis, and 10 healthy controls. Evaluation of carotid
arteries and FMD tests were done with Doppler Duplex ultrasound,
and were repeated along with lab tests every 4 months for a period
up to 3 years and 8 months (on average — 20 months) — patients
were on antiplatelets and statins.We evaluated stenosis,morphology of
plaques, IMC and endothelium functional test— flow-mediated dilation
(FMD).
Results: We noticed various changes of the condition of carotid
stenosis, but different in different periods of observation. In general
there was progression of stenosis in the examined group. At some
stages (periods of observation) progression of carotid stenosis was
statistically significant (p b 0.05). In 2 persons stenosis asymptom-
atically progressed to occlusion while in 2 others we found tiny
spontaneous revascularization of an occluded artery. In some cases
we observed transformations of arterial plaques. In some stages
(periods) we observed correlation (p b 0.05) of the observed changes
of stenosis of a carotid artery with FMD abnormalities.
Conclusion: Frequent Doppler Duplex Ultrasound monitoring of
carotid arteries allows detecting dynamic changes of the condition of
carotid arteries like quick progression of stenosis, or even some
improvement, transformations of atherosclerotic plaques like break-
downs and ulcerations, even “spontaneous” recanalization of an
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occluded artery. In some patients it “shifted” them from pharmaco-
logical treatment to endarterectomy.

doi:10.1016/j.jns.2013.07.1053
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Research in relationship between fibrinogen-beta chain genetics
polymorphisms and intracranial atherosclerotic stenosis

J.D. Jiang, F. Wang, D. Sun, A. Zhuang. Neurology,
Lianyungang Second People Hospital, Lianyungang, PR China

Objective: To investigate classical risk factors of intracranial
atherosclerotic stenosis and its relationship with genetics polymor-
phisms of rs1800787 and rs1800790 which are located in promoter
area in FGB gene.
Method: The research was a case–control study. Patients in
Department of Neurology of Second People's Hospital of Lianyungang
were enrolled consistently from December, 2010 to February, 2012.
Patients enrolled were grouped into 4 groups, symptomatic intra-
cranial atherosclerotic stenosis group (SIAS), ischemic stroke caused
by small vessel disease group (SVD), asymptomatic intracranial
atherosclerotic stenosis group (aSIAS) and health control (HC). Basic
characteristics, history and laboratory data including level of plasma
fibrinogen were recorded. We used Taqman real-time polymerase
chain reaction (PCR) for genotyping.
Results:

1. A total of 164 patients were enrolled,81 for SIAS group,43 for SVD
group,15 for aSIAS group and 25 for HC.

2. As for classical stroke risk factors, level of CRP was in relation to IAS
independently (P = 0.012), while other risk factors were not
significantly correlated to IAS (P N 0.05).

3. There were no significant differences between groups in distribu-
tion of genotypes and alleles of rs1800787 and rs1800790. And
significant relations were not found between IAS and alleles of
rs1800787 and rs1800790.

Conclusion: Elevated level of CRP was independently related to IAS.
We did not find significant correlations between rs1800787,
rs1800790 genetics polymorphisms and IAS.

doi:10.1016/j.jns.2013.07.1054
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Spontaneous intracerebral haemorrhages in the posterior FOSSA:
Characteristics, prognostic factors and outcome

C. Rossi, H. El Jarkass, H. Hénon, C. Cordonnier,
N. Dequatre-Ponchelle. Neurology Department, EA 1046, CHU Lille,
Université Lille Nord de France, Lille, France

Background: Posterior fossa (PF) haemorrhages account for 11–25%
of all intracerebral haemorrhages (ICH). Our knowledge concerning
risk factors, pathophysiology and long-term outcome is still limited.
Objective: To evaluate the baseline characteristics, prognostic factors
and long term outcome of patients with PF-ICH and to discuss
hypothesis on their pathogenesis.
Material and methods: The PITCH cohort is a prospective, hospital-
based cohort of 562 consecutive adults with a spontaneous ICH
(recruitment 11/2004–03/2009), those who presented a PF-ICH were

eligible for the study. We performed multivariate analyses (logistic
regression and survival models).
Results: 64 ICH (11% of the cohort) were located in PF: 48% were in the
brainstem and 52% in the cerebellum. The in-hospitalmortalitywas 52%
and was highly influenced by the NIHSS at presentation (p b 0.0001),
associated factors were: brainstem location (OR= 16.0; 95%CI 1.7–
149.7) and ICH volume (OR= 1.1 per 1 ml increase; 95%CI 1.01–1.2).
Mortality was not affected by the baseline characteristics or pre-ICH
treatments. Compared with cerebellar ICH, patients with brainstem ICH
were more likely to have an excessive alcohol consumption (OR= 4.2;
95%CI 1.1–16.3) and less likely to be on antihypertensive drugs
(OR= 4.9; 95%CI 1.5–15.7). Three years after ICH, 36% of patients were
still alive. Half of those who survived had good functional outcome.
None suffered ICH recurrence.
Conclusion: The high prevalence of in-hospital mortality of PF-ICH is
mainly influenced by the acute clinical presentation, but the functional
long termoutcomemaybe better thanexpected. The pathogenesis of PF-
ICH remains unexplored, but indirect markers suggest the involvement
of deep perforating vasculopathy in the pathogenesis of brainstem ICH.

doi:10.1016/j.jns.2013.07.1055
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Effects of MLC601 on early recurrent vascular events
in post-stroke patients — The chimes study

C. Chena, N. Venketasubramanianb, C.F. Leec, K.S.L. Wongd,
M.-G. Boussere for the CHIMES Study Investigators
aNational University of Singapore, Singapore; bRaffles Neuroscience
Centre, Singapore; cSingapore Clinical Research Institute, Singapore,
Singapore; dChinese University of Hong Kong, Shatin N. T.,
Hong Kong Special Administrative Region;
eLariboisière University Hospital, Paris, France

Background: Early vascular events are an important cause ofmorbidity
and mortality particularly in the first three months after a stroke. We
aimed to investigate the effects of MLC601 on the occurrence of early
vascular events within three months of stroke onset.
Methods: Post-hoc analysis of data from the CHIMES Study, an
international, multi-center, randomized, placebo-controlled, double-
blind trial that compared MLC601 to placebo in improving functional
outcome and reducing neurological deficit in patients with ischemic
stroke of intermediate severity in the preceding 72 h (Chen et al,
published online before print June 18, 2013, http://dx.doi.org/10.1161/
STROKEAHA.113.002055) was performed. Early vascular events were
defined as a composite of recurrent stroke, acute coronary syndrome
and vascular deaths.
Results: In the CHIMES Study, 550 subjectswere randomized toMLC601
and 549 to placebo. Risk factors and use of secondary prevention
treatments were similar between the MLC601 and placebo-treated
groups. The frequency of early vascular events during the 3-month
follow-up period was significantly less in theMLC601 group than in the
placebo group: 16 (2.9%) versus 31 (5.6%); odds ratio = 0·50 (95% CI
0·27 to 0.93; risk difference=−2.74% (95% CI −5.13% to −0.35%);
p = 0.025 without an increase in non-vascular deaths. Kaplan–Meier
analysis showed a difference in the risk of vascular outcomes between
the two groups as early as the first month post-stroke (p= 0.024).
Conclusion: Treatment with MLC601 reduced early vascular events
among patients with acute ischemic stroke in the CHIMES study.
Further studies are needed to confirm this beneficial effect and
elucidate its mechanism.

doi:10.1016/j.jns.2013.07.1056
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Gender and age characteristics of the risk factors
of ischemic stroke

A. Fazliakhmetova, E. Bogdanov. Kazan Medical State University,
Kazan, Russia

Introduction: In recent years, increased attention has been paid
to the problem of gender and age specifics of the ischemic
stroke. According to various studies are conflicting results about
the gender and age differences of risk factors of the ischemic
stroke.
Objective: To identify gender and age differences of risk factors of
the ischemic stroke.
Methods: On the basis of the republican clinical hospital of Kazan the
medical records of 112 inpatients aged 27 to 88 years (37 men, 75
women) with acute ischemic stroke were analyzed. Data processing
was carried out using the program Biostat.
Results: The average age of women and men with acute ischemic
stroke were 63,5 and 603 years respectively. Women were more
common at the age under 55 years. At the age under 55 most
frequently were atherothrombotic (69%) and cardioembolic (25%)
subtypes of the ischemic stroke, while atherothrombotic and
lacunar subtypes were revealed in older group. Hypertension,
diabetes mellitus, and dyslipidemia were common among men
and women. Smoking and transient ischemic attack were more
frequently in men (p b 0.05), while atrial fibrillation and history of
myocardial infarction were more frequently in women (p b 0.05).
Left-hemispheric infarctions occurred with equal frequency in men
and women.
Conclusion: According to our study we do not found significant
gender differences among such risk factors as hypertension,
diabetes and dyslipidemia. Women were more frequent at the age
under 55.

doi:10.1016/j.jns.2013.07.1057
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Transient neurological deficit as a rare presentation
of spontaneous ICH

C. Rossia, D. Strbianb, T. Tatlisumakb, C. Cordonniera. aNeurology
Department, EA 1046, CHU Lille, Université Lille Nord de France, Lille,
France; bDepartment of Neurology, Helsinki University Central Hospital
(HUCH), Helsinki, Finland

Backgrounds: Clinicians are well aware of the clinical severity and
poor prognosis of patients with a spontaneous intracerebral
haemorrhage (ICH). However, minor deficits or transient symptoms
may be an uncommon presentation, rarely described. We aimed at
identifying the clinical and radiological features of patients admitted
for an ICH revealed by a transient neurological deficit.
Materials and methods: The Lille and Helsinki cohorts are hospital-
based cohorts of consecutive adults admitted with a spontaneous
ICH. We performed bivariate analyses on clinical and radiological
variables comparing patients with NIHSS 0 at admission versus those
with NIHSS ≥1.
Results: Among 1490 consecutive adults, 41 patients (2.7%) had a
NIHSS = 0. Themedian age was 63 years (IQR 54–75) vs. 70 years (IQR
59–79) in patients with NIHSS ≥1 (p= 0.01). NIHSS = 0 patients had
less frequently arterial hypertension (p= 0.049) and atrial fibrillation
(p= 0.046), while other vascular risk factors were similar in the two
groups. 71% of the patients (n= 29)with NIHSS = 0 had a cortical ICH.
The median ICH volume was 4.6 cm3 (IQR 1.03–7.45). After 1 year of
follow-up, 39 (95%) patients were alive, while 1 patient died from a
recurrent ischemic stroke and 1 was lost to follow-up.
Conclusion: Clinicians should be aware that ICH may be revealed by
a transient neurological deficit in about 3% of ICH cohorts. Even if this
represents a rare occurrence, a rapid assessment with neuroimaging
minimizes potential misdiagnosis and mismanagement of these
patients. The frequent cortical location might suggest a link with
the underlying vascular disease (cerebral amyloid angiopathy).

doi:10.1016/j.jns.2013.07.1058
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The role of the A2A receptor in cell apoptosis caused by MDMA

M. Mehdizadeha,b, M. Soleimania, M. Katebic. aCellular and Molecular
Research Center, Tehran University of Medical Sciences, Iran;
bDepartment of Anatomy, Tehran University of Medical Sciences, Tehran,
Iran; cDepartment of Anatomy, University of Hormozgan, Bandar Abbas, Iran

Objective: Ecstasy, also known as 3,4-methylenedioxymetham-
phetamine (MDMA), is a psychoactive recreational hallucinogenic
substance and a major worldwide recreational drug. There are
neurotoxic effects observed in laboratory animals and humans
followingMDMA use. MDMA causes apoptosis in neurons of the central
nervous system (CNS). Withdrawal signs are attenuated by treatment
with the adenosine receptor (A2A receptor). This study reports the
effects of glutamyl cysteine synthetase (GCS), as an A2A receptor
agonist, and succinylcholine (SCH), as an A2A receptor antagonist, on
Sprague Dawley rats, both in the presence and absence of MDMA.
Materials and methods: In this experimental study, we used seven
groups of Sprague Dawley rats (200–250 g each). Each group was
treated with daily intraperitoneal (IP) injections for a period of one
week, as follows: i. MDMA (10 mg/kg); ii. GCS (0.3 mg/kg); iii. SCH
(0.3 mg/kg); iv. GCS + SCH (0.3 mg/kg each); v. MDMA (10 mg/kg) +
GCS (0.3 mg/kg); vi. MDMA (10 mg/kg) + SCH (0.3 mg/kg); and vii.
normal saline (1 cc/kg) as the sham group. Bax (apoptotic protein) and
Bcl-2 (anti-apoptotic protein) expressions were evaluated by striatum
using RT-PCR and Western blot analysis.
Results: There was a significant increase in Bax protein expression in
the MDMA+ SCH group and a significant decrease in Bcl-2 protein
expression in the MDMA+ SCH group (p b 0.05).
Conclusion: A2A receptors have a role in the apoptotic effects of
MDMA via the Bax and Bcl-2 pathways. An agonist of this receptor
(GCS) decreases the cytotoxicity of MDMA, while the antagonist of
this receptor (SCH) increases its cytotoxicity.

doi:10.1016/j.jns.2013.07.1060
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A comparative effectiveness study of recombinant activated
factor VII for acute intracerebral hemorrhage: Monotherapy
versus combination therapy

R. Diaconescu, C.C. Stancu, M.F. Coteanu. Neurology, Emergency County
Hospital, Slatina, Romania

Aim: To evaluate the effectiveness of recombinant activated factor
VII (rFVIIa) and vitamin K combination therapy for acute intracere-
bral hemorrhage (ICH) and to compare it with rFVIIa monotherapy
results of other studies.
Methods: We relied on our clinical experience and up-to-date medical
literature found in Medline.

Based on pre-established criteria we selected 40 cases with
spontaneous intracerebral hemorrhage documented by CT/MRI scan-
ning, admitted to Slatina Neurological Intermediate Care Unit between
2008 and 2012. They received a single dose of 20 μg/kg of rFVIIa within
four hours after the symptoms onset followed by vitamin K therapy.
Each patient was evaluated by neurological (GSC and NIHSS) and
neuroimagistic exam (CT/MRI).

The primary endpoints: Poor outcome (defined as severe disability
or death), the frequency of adverse events.

The secondary endpoints: Total hospital days.
The families were informed and their written consent obtained.

Results: The growth in volume of intracerebral hemorrhage was
reduced by rFVIIa combined with vitamin K therapy comparable to
those receiving higher doses of rFVIIa monotherapy. Our study did not
revealed significant differences between rFVIIa monotherapy and
combination therapy regarding disability but there were no thrombo-
embolic adverse events or deaths in our group.
Conclusions: Our findings raised the question of whether lower doses
of rFVIIa combinedwith vitamin Kmay be as effective as higher doses in
the treatment of ICH.

doi:10.1016/j.jns.2013.07.1061
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Secretoneurin as an auxiliary novel biomarker for hypoxic brain
injury after cardiac arrest

R. Beera, J. Hasslacherb, S. Dunzendorferb, R. Bellmannb, R. Kirchmairb,
R. Fischer-Colbriec, H. Ulmerd, M. Sojera, B. Pfauslera, R. Helboka,
M. Joannidisb. aDepartment of Neurology, Informatics and Health
Economics, Innsbruck Medical University, Innsbruck, Austria; bDepartment
of Internal Medicine, Informatics and Health Economics, Innsbruck Medical
University, Innsbruck, Austria; cInstitute of Pharmacology, Informatics and
Health Economics, Innsbruck Medical University, Innsbruck, Austria;
dDepartment of Medical Statistics, Informatics and Health Economics,
Innsbruck Medical University, Innsbruck, Austria

Background: Accurate prediction of functional outcome in survivors of
cardiac arrest (CA) is a major challenge. Up to now, data on the
diagnostic accuracy of serum biomarkers are conflicting.
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Objective: This study investigated serial serum concentrations of the
neuropeptide secretoneurin (SN) in survivors of CA, and testedwhether
SN might prove as an auxiliary biomarker of post-cardiopulmonary
resuscitation (CPR) prognosis.
Methods: Adult patients admitted to an academic intensive care unit
after successful CPR were prospectively enrolled from September 2008
to October 2012 into this observational study. Serum SN and neuron-
specific enolase (NSE) concentrations were determined daily after CPR
over a period of 7 days. Patients were followed for 6 months or until
death after CPR. Neurological outcome was assessed using the Cerebral
Performance Categories (CPC) scale.
Results: 137 patients were included with 43.8% surviving to good
neurological outcome (CPC 1–2). SN levels were significantly higher
in patients with poor outcome compared to patients with favorable
outcome (0–24 h: 68.6 [42.8–124.6] versus 35.7 [24.9–58.1] fmol/ml,
p = 0.009; 24–48 h: 48.1 [27.2–63.1] fmol/ml versus 28.3 [16.9–
35.9] fmol/ml, p = 0.006). The area under the curve for prediction of
unfavorable neurological outcome was 0.706 for SN compared to
0.629 for NSE. SN levels were not influenced by MTH.
Conclusions: SN is released early after resuscitation following CA,
and is associated with neurological outcome. Nevertheless, for
clinical decision making concerning the continuation of treatment
in comatose survivors of CA a “multimodality” approach integrating
findings of clinical, neurophysiological and neuroimaging studies
together with serum biomarkers is essential.

doi:10.1016/j.jns.2013.07.1062
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Acute motor neuropathy associated with ‘bone marrow necrosis’

R. Wimalaratna. The Royal Oldham Hospital, Manchester, UK

Introduction: Bone marrow necrosis (BMN) is a rare antemortem
diagnosis where severe destruction of haemopoetic tissue with preser-
vation of bone was observed. We present a patient who presented with
acute motor neuropathy associated with BMN.
Case history: A previously healthy 65 year old man presented with a
week history of ascendingweakness. Therewas associated fever, cough,
bone pain and night sweats. Examination demonstrated weakness,
absent reflexes, and flexor plantars. CNs normal. Sensation intact.

A pancytopenia developed. Calcium and ALP were high. CT chest,
abdomen and pelvis were normal. Anti-AChR Ab, VGCC, ANA, ANCA,
paraneoplastic Ab, Campylobacter, tumour markers normal.

Repetitive stimulation, SNAPs, NCV normal. CMAP attenuated. No
evidence of LEMS. Consistent with motor neuropathy (AMAN).
Bone marrow: BMN with a few blast cells. No malignant infiltration.
Progress: Condition rapidly worsened and he was admitted to the ICU.
He had profound generalised weakness, severe pain even to passive
movements requiring morphine analgesia. He developed type 2
respiratory failure. Further bone marrow studies confirmed BMN.
Despite excellent care condition deteriorated and the patient died.
Discussion: LEMS is the only reported associationwith BMN. As BMN is
a severe, usually fatal condition the opportunity to investigate and
report neurological associations could be missed. The pathophysiology
of BMN is not established but may be associated with myeloid
leukaemia; hence paraneoplastic or auto-immune neurological syn-
dromesmay be the likely association. The awareness of such association
may help focus investigations as presentation of BMN could be very
complicated.

doi:10.1016/j.jns.2013.07.1063
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Severe unresponsive cerebral vasospasm treated with mild
hypothermia: Case report and literature review

M. Rivera-Lama, S. Schwabb, M. Riverac, J. Vilacurac. aFacultad deMedicina
Clínica Alemana, Universidad del Desarrollo, Santiago, Chile; bDepartment of
Neurology, Friedrich-Alexander University Erlangen-Nuremberg, Erlangen,
Germany; cDepartment of Neurology, Clínica Dávila, Universidad de Los
Andes, Santiago, Chile

Background: Hypothermia was used in selected patients with
refractory vasospasm following SAH, in which no other intervention
proved itself useful. Early moderate hypothermia is level 1 evidence for
hypoxic ischemic encephalopathy after cardiorespiratory arrest. There
are other indications not yet validated for the use of therapeutic
hypothermia, such as ischemic stroke, traumatic brain injury, intrace-
rebral hemorrhage, among others.
Objective: To present the case of a patient who was treated with
hypothermia as a last resort in refractory vasospasm following SAH.
Patient andmethods: Patient is a 57 y/o, right handedwhite female,who
presented to the E.D. after an episode of sudden headache and stupor. CT
scan on arrival revealed a Fisher 3 SAH, with a ruptured ACOM aneurysm
on DSA. She evolved with progressive vasospasm, with tetraparesis and
elevated velocities (200 cm/s) on TCD. CTA showed bilateral ACA and
MCA vasospasm, with a PI demonstrating incipient ischemia of both ACA
and MCA territories. After no response to common treatment protocols
such as nimodipine, we decided to usemoderate hypothermia for 8 days.
Results: Patient was treated with moderate hypothermia of 33° over
8 days. Doppler velocities decreased from 200 cm/s to 120 cm/s. After
rewarming the patient presented with moderate tetraparesis and a
frontal lobe syndrome, with a control MRI showing no additional
ischemic lesions and regression of vasospasm in MRA.
Conclusions: Moderate hypothermia can be of help in the manage-
ment of otherwise intractable severe vasospasm following SAH.
Further clinical trials are warranted to investigate the full potential of
this intervention.

doi:10.1016/j.jns.2013.07.1064
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Hemodynamic adjustment optimization with sympathomimetic
agents in patients after severe traumatic brain injury (sTBI)

A. Sychev, I. Savin, A. Goryachev, A. Oshorov, K. Popugaev,
A. Polupan, V. Tenedieva, E. Alexandrova, A. Gavrilov, A. Potapov.
Burdenko Neurosurgical Institute, Moscow, Russia

Introduction: Sympathomimetics are the first agents for rapid
correction of hemodynamics in patients with acute sTBI demanding
optimal cerebral perfusion pressure maintenance.
Goal: To personalize the sympathomimetic application according to
hemodynamic derangements guided by transpulmonary thermo-
dilution (PiCCO) in patients with sTBI.
Methods: 58 patientswith sTBI (GCS b 9)were enrolled in this study, six
of them died. All patients received norepinephrine, dopamine, phenyl-
ephrine or combination of two agents for hemodynamic adjustment
according to PiCCO monitoring measurements. Hemodynamic variables
before and after sympathomimetic administration were estimated for
therapy modification.
Results: Part of the patients (31%) had low arterial blood pressure
and high heart rate due to systemic vascular resistance decrease. In
this case the most effective was α-adrenergic agent administration
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(phenylephrine). Hemodynamic profile in 15% of the patients was
characterized by low cardiac output and heart rate. In these patients β-
adrenergic agent (dopamine) provided the most appropriate correction
of hemodynamics. Forty percent of the patients had mixed hemody-
namic profile, which required both α- and β-adrenergic agent
administration (norepinephrine). If norepinephrine was ineffective for
heart rate, systemic vascular resistance and cardiac output correctionwe
used a combination of two drugs: dopamine + phenylephrine (9%) or
norepinephrine+ phenylephrine (5%).
Conclusion: Advanced hemodynamic monitoring with PiCCO provides
a reasonable and personalized selection of sympathomimetic agents in
patients with acute sTBI.

doi:10.1016/j.jns.2013.07.1065
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Clinical syndromes of neurotransmitter dysfunction after severe
traumatic brain injury (sTBI)

E. Alexandrova, O. Zaitsev, V. Tenedieva, Y. Vorobiov, A. Sychev,
N. Zakharova, A. Potapov. Burdenko Neurosurgery Institute RAMS,
Moscow, Russia

Background: Brain functions are provided by different neurotransmitter
systems, which help to maintain consciousness, movement activity,
muscular tone and reflex regulation. Functional interaction between
intact brain, balance between glutamate/GABA axis and dopamine/
acetylcholine axis play a pivotal role in posttraumatic recovery processes.
Objective: To identify the main clinical manifestations of brain
neurotransmitter system dysfunction and to evaluate its prognostic
and therapeutic significance.
Patients and methods: 88 patients with sTBI (GCS b 8) entered this
study in acute period (1–15 days) and 70 patients — in subacute
period (18–70 days after trauma). Brain damage localization was
verified by 1.5–3 T MRI in 79 patients. Plasma catecholamine and
glutamate levels were measured in dynamics by HPLC.
Results: We have identified syndromes, which can indicate the
preferential dysfunction in the main brain neurotransmitter systems:
Glutamatergic Insufficiency (GIS) and Redundancy (GRS) Syndromes,
Cholinergic Insufficiency Syndrome (CIS), Dopaminergic Insufficiency
(DIS) and Redundancy (DRS) Syndromes. The first three syndromes had
equal frequency in acute period of sTBI. In subacute period the most
frequent was GRS and the less frequent — CIS. Plasma glutamate level
was the highest in patients with GRS and the lowest in patients with
GIS. The most unfavorable outcome was noticed in patients with CIS,
the most favorable outcome — in patients with GRS.
Conclusion: It is well known that posttraumatic recovery often
depends on regular choice of neuromodulators like glutamatergic,
GABAergic, dopaminergic and cholinergic agents. Revealed clinical
syndromes can be the basis for selecting a specific directed pharmaco-
therapy for brain function recovery after sTBI.

doi:10.1016/j.jns.2013.07.1066
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Functional results of surgery neurogenic heterotopic ossification
in patients with severe traumatic brain injury: About 19 cases

K. Belhaj, Y. Abdelfattah, A. Khadir, S. Lahrabli, S. Meftah,
F. Lmidmani, A. El Fatimi. Service de Médecine Physique et
Réadaptation Fonctionnelle Chu Ibn Rochd, Casablanca, Morocco

Introduction: Neurogenic heterotopic ossification is a frequent com-
plication in brain injury patients. The functional impairment may be
severe.

The aim is to determine functional outcomes of patients undergoing
surgery for heterotopic ossification.
Materials and methods: This is a retrospective study of 19 patients
with severe brain injury followed for neurogenic heterotopic ossifica-
tions between January 2010 and March 2013. Patients were evaluated
before and after surgery with an epidemiologic profile, a range of
movement and a functional assessment.
Results: There were 19 patients with 20 operated joints. The majority of
the patientsweremalewith 16men, the average agewas 31.5 years (19–
44 years). The median duration of coma was 84.5 days (19–150 days).

Preoperative mobility: for the hip: 31° (0°–65°), to the elbow 28°
(0°–80°), and the knee 45° (10°–80°). The functional assessment:
walking and not sitting in 8 patients, not hand-back in 9 patients, not
hand-neck in 8 patients and not hand-mouth in 7 patients.

All patients received a functional rehabilitation based on continuous
passive motion in addition to functional work and surgery excision of
heterotopic ossifications. There was a significantly increased mobility
after surgical treatment, with a gain of average mobility of 34° at the
hip, 51° at the elbow and 46° at the knee.
Discussion and conclusion: Neurogenic heterotopic ossification con-
stitutes a disability in addition to various motor deficits, sensory or
cognitive patient with severe brain injury. Surgery followed by
appropriate rehabilitation has the goal of reducing pain and improving
function.

doi:10.1016/j.jns.2013.07.1067
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The role of CT-Angiography in diagnosing brain death

S. Welscheholda,b, T. Kerzb, S. Boorc, A. Reulanda, W. Mueller-Forellc.
aDept. of Neurotramatology and Neurosurgery, Asklepios Hospital
Weissenfels, Weissenfels, Germany; bDept. of Neurosurgery,
University Medical Centre, Mainz, Germany; cInstitute of Neuroradiology,
University Medical Centre, Mainz, Germany

Background: Due to its widespread accessibility CT-Angiography
(CT-A) is a promising technique in detection of intracranial
circulatory arrest in brain death (BD). Several studies assessed this
tool but neither have standardised evaluation parameters been
developed nor has information about specificity become available.
Methods: We conducted a prospective study between January 2008
andApril 2012. Thirty patientswere admitted to our University Hospital
(16 males, 14 females, age 18–88 years) and underwent CT-A scanning
at two occasions: immediately after the first signs of loss of brain stem
reflexes and after definitive determination of brain. The results of CT-A
were compared to transcranial Doppler ultrasonography (TCD) and
electroencephalography (EEG).
Results: In 3 out of 30 patients, we observed a termination of contrast
flow at the level of the skull base and foramen magnum in arterial
scanning series before clinical determination of brain death. After
clinical determination of BD, opacification of all vascular territories in
arterial phase scanning was found in one case, but venous phase
scanning revealed no blood return in internal cerebral veins (ICV). In all
other cases, contrast filling ceased at level of skull base or below.
Specificity of CT-A in detection of intracranial circulatory arrest was 90%
and sensitivity was 97%.
Conclusion: CT-A is reliable and appropriate technical investiga-
tion to detect intracranial circulatory arrest in BD. Evaluation of
contrast enhancement in arterial phase scanning seems to be more
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reliable than in venous phase. An international consensus about a
uniformly applied CT-A protocol for evaluation of BD should be
established.

doi:10.1016/j.jns.2013.07.1068
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System for the assessment and communication of patients with
disorders of consciousness (DOC)

C. Gugera, A. Schnürera, M. Brucknera, S. Laureysb. ag.tec medical
engineering Gmbh, Guger Technologies OG, Schiedlberg, Austria;
bComa Science Group, Cyclotron Research Centre and CHU Neurology Dept,
University of Liège, Liège, Belgium

Patients with disorders of consciousness (DOC) normally stay in a
rehabilitation institution for several months before they are released to
professional home-care or to a private home — often without
professional support. It is advantageous to have a system that can assess
the cognitive functions of the patients in frequent intervals to show
trends and allow patients to communicate if cognitive functions are still
present.

To realize such a setup an EEG based system was developed that
allows assessing cognitive functions and establishing an interface for
communication. This was realized through

(i) auditory evoked potentials (AEP),
(ii) vibrotactile (VT) evoked potentials and
(iii) motor imagery experimental protocols.

Both the auditory and vibrotactile experiments are designed to elicit
a P300 response similar to a P300 spelling device. After the initial
assessment with a positive P300 response, the patient can also be
trained to use the system for communication. Motor imagery may also
be used to control a brain computer interface (BCI). In this case, the
patient has to imagine a right or left handmovement. This will result in
an event-related desynchronization (ERD) and event-related synchro-
nization (ERS) over the sensorimotor regions which are analyzed with
the BCI.

This auditory, vibrotactile and motor imagery setup can assess
whether the patient is able to follow instructions and to answer yes
and not questions. Such a system is a new, practical EEG based device
that can also work in real world environments to assess DOC patients
and to establish communication.

doi:10.1016/j.jns.2013.07.1069
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Use of noninvasive ventilation at a neurological step down unit

M.C. Kopczynski, P.D. Gaiolla, K.T. Timenetsky, R.A.C. Eid, C. Talerman.
Hospital Israelita Albert Einstein, São Paulo, Brazil

Introduction: The neurological step down unit (NSDU) is a specific
unit for neurological patients that need intensive care, due to
important dependency and continuous monitoring with regard to
their moderate complexity. So far, there is no evidence of noninva-
sive ventilation (NIV) characterization in the NSDU.
Objective: Characterize the use of NIV in a NSDU at a private hospital.

Methods: A prospective and observational study, during an 8 month
period after the inauguration of our hospital's NSDU and the
beginning of physiotherapy service at this unit. The total number of
admitted patients, number of physiotherapy prescriptions, patients
profile, and the prevalence of NIV use were collected.
Results:During the study period, therewere a total of 291 admissions, of
these 137 (47%)werewith physiotherapy prescriptions. Of patients with
physiotherapy prescription, 24 (17.5%) used NIV. Patients that used NIV
had a median age of 78 years (range of 18–98), 54% (n= 13) had
admission diagnose of stroke, followed by 8% (n= 2) of brain tumor
exeresis, 8% (n= 2) traumatic head injury, and 8% (n= 2) due to
convulsive crisis. Themedian days of NIV usewas 4 days (range of 1–31),
33% (n= 8) were tracheostomized, 54% (n= 13) used an orofacial
mask and 13% (n= 2) used total face mask.
Conclusion: The use of NIV at a NSDU has a low prevalence, few days
of use, with stroke as the most frequent diagnosis.

doi:10.1016/j.jns.2013.07.1070
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Zingiber officinale alters 3,4-methylenedioxymethamphetamine-
induced neurotoxicity in rat brain

M. Mehdizadeha,b, F. Fataneh Dabaghianc, S. Soleimani Asld.
aDepartment of Anatomy, Research Institute for Islamic and Complementary
Medicine (RICM), Iran University of Medical Sciences, Iran; bCellular and
Molecular Research Center, Iran University of Medical Sciences, Iran;
cResearch Institute for Islamic and Complementary Medicine (RICM), Iran
University of Medical Sciences, Tehran, Iran; dResearch Center for Behavioral
Disorders and Substance Abuse, Hamadan University, Hammadan, Iran

Objective: The effects of this traditional herbal medicine on 3,4-
methylenedioxymethamphetamine (MDMA) induced neurotoxicity
have not yet been studied. The present study considers the effects of
Zingiber officinale on MDMA-induced spatial memory impairment
and apoptosis in the hippocampus of male rats. The spice Z. officinale
or ginger possesses antioxidant activity and neuroprotective.
Materials and methods: Rats (200–250 g) were classified into
three groups (control, MDMA and MDMA plus ginger). The groups
were intraperitoneally administered 10 mg/kg MDMA, 10 mg/kg
MDMA plus 100 mg/kg ginger extract, or 1 cc/kg normal saline as
the control solution for one week (n = 7 per group). Learning
memory was assessed by Morris water maze (MWM) after the last
administration. Finally, the brains were removed to study the cell
number in the cornu ammonis (CA1) hippocampus by light
microscope, Bcl-2 by immunoblotting, and Bax expression by
reverse transcription polymerase chain reaction (RT-PCR). Data
was analyzed using SPSS 16 software and a one-way ANOVA test.
In this experimental study, 21 adult male Sprague Dawley rats
were used.
Results: Plus ginger group relative to the MDMA group (p b 0.001).
Cell number increased in the MDMA plus ginger group in comparison
to the MDMA group. Down-regulation of Bcl-2 and up-regulation of
Bax were observed in the MDMA plus ginger group in comparison to
the MDMA group (p b 0.05). Escape latency and traveled distances
decreased significantly in the MDMA.
Conclusion: Of MDMA-induced neurotoxicity. Our findings suggest
that ginger consumption may lead to an improvement.

doi:10.1016/j.jns.2013.07.1071
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Awakening after initiating levodopa in a thalamic hemorrhage

J. Morgadoa, P. Brancob, P. Castanhob, M.Manitaa. aNeurology Department,
Centro Hospitalar Lisboa Central, Lisbon, Portugal; bNeurosurgery
Department, Centro Hospitalar Lisboa Central, Lisbon, Portugal

Background: The best therapeutic approach to conscious changes
after severe brain damage (vegetative state or minimally conscious
state) is not well established. However, some cases reported benefit
of levodopa after traumatic brain injury.
Objective: To present a case of thalamic and intraventricular hemor-
rhage with response to levodopa.
Patients and methods: Clinical case.
Results: A 64-year-old man was referred to our hospital comatose
(GCS 4), with a left thalamic hemorrhage with tetraventricular
extension and obstructive hydrocephalus on CT. Acute treatment
included insertion of right frontal intraventricular catheter and
intraventricular fibrinolysis. At four weeks of follow-up, despite
hematomaabsorption, only a slight clinical improvementwas observed.
The patient was vigil, tetraparetic, spontaneously breathing by
tracheostomy, with neither verbal response nor command obedience
(GCS 8). He started levodopa therapy six weeks after stroke and two
days later he started to followmoving objects with his eyes and to obey
to simple motor commands. A progressive clinical improvement was
noted in the next weeks permitting physical rehabilitation. At ten
weeks of follow-up, the last one, the patient could express verbally
simple words, answer to simple questions and domore complex motor
tasks with a grade 3 motor strength (GCS 13).
Conclusion: This case presented a temporal relationship between
levodopa use and improvement of consciousness state in a patient
with a severe thalamic hemorrhage, although this association may be
equivocal.

doi:10.1016/j.jns.2013.07.1072
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Phenytoin serum concentrations and factors affected after
traumatic brain injury

J.- Kanjanasilp, K. Srisaeng. Faculty of Pharmacy,
Mahasarakham University, Maha Sarakham, Thailand

Background: Phenytoin is an effective drug used for decreasing the risk
of early post-traumatic seizures in patients with traumatic brain injury.
Objective: This study investigates phenytoin level and factors
affecting seizure control in patients with traumatic brain injury.
Patients and methods: 122 patients with traumatic brain injury data
were collected fromSupprasithiprasongHospital, Thailand, betweenMay
2012 and January 2013. Phenytoin serum concentrations weremeasured
in days 3–7 after started phenytoin. Two regimen of phenytoin had been
taken; 100 mg q 8 h or 300 mg q 24 h with or without loading dose.
Results: 64 patients had total phenytoin concentrations in sub-
therapeutic level (52.5%), 52 patients had phenytoin level in therapeu-
tic range (42.6%) and 6 patients had phenytoin level in toxic level
(4.9%). Eleven patients (9.0%) did not control seizures during the first
7 days. Five of them (45.5%) had phenytoin concentration in sub-
therapeutic level, 5 patients (45.5%) had phenytoin concentrations in
therapeutic range and 1 patient (9.1%) had phenytoin concentration in
toxic level. Fever has correlation with phenytoin level (p= 0.001).
Serum albumin concentration, severity of brain injury, and GCS score
were not correlated with phenytoin level (p N 0.05).

Conclusion: More than half of the patients who were taking
phenytoin for prophylaxis of seizures in patients with traumatic
brain injury had phenytoin in subtherapeutic level. Phenytoin dosage
should be adjusted appropriately to effective control seizure.

doi:10.1016/j.jns.2013.07.1073
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Acyclovir-induced nephro- and neurotoxicity: A case report

B. Nazliel, H.Z. Batur Caglayan, I. Yildirim Capraz, C. Irkec, S.G. Ozmen.
Neurology, Gazi University, Faculty of Medicine, Ankara, Turkey

Introduction: Acyclovir is a highly effective antiviral agent available
for treatment of herpes simplex virus and varicella zoster infections.
Although acyclovir therapy is usually well tolerated; serious adverse
effects such as acute renal failure and neurotoxicity have been
reported usually following parenteral administration.
Case report: We present a case of acyclovir-induced nephrotoxicity
and neurotoxicity that were reversible with cessation of treatment
and hemodialysis.
Discussion: Monitoring of renal function is essential for an early
diagnosis of acyclovir-induced nephrotoxicity. All patients who are
treated with IV acyclovir should undergo a baseline BUN and
creatinine evaluation before the regimen is started and should be
monitored daily while treatment is ongoing.

doi:10.1016/j.jns.2013.07.1074
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Temperature modulates the neuronal response in the thalamus
and the cortex in rats

C. Chena, A. Maybhatea, H. Caib, X. Jiac. aBiomedical Engineering,
Johns HopkinsUniversity, Baltimore,MD, USA; bIntensive CareUnit, Sir Run
Run Shaw Hospital, Zhejiang University, Hangzhou, China; cBiomedical
Engineering, Physical Medicine & Rehabilitation, Anesthesiology & Critical
Care Medicine, Johns Hopkins University, Baltimore, MD, USA

Temperature fluctuations significantly impact clinical outcome after
neurologic injuries. Although therapeutic hypothermia is used during
cardiopulmonary bypass, and after hypoxic ischemia or stroke, the
neuroprotective mechanisms underlying the temperature changes have
not been fully elucidated.We electrophysiologically evaluated uninjured
rat brains in response to mild hypothermia (32–34 °C) and mild
hyperthermia (38.5–39.5 °C) by external systemic cooling/warming in
rats (N= 6 each). For each rat, the EEG, and the neural spikes from the
somatosensory cortex (CX) and the ventral posterolateral nucleus of the
thalamus (TH) were continuously recorded after stabilization of
temperature: normothermia at baseline (36.5–37.5 °C), hypothermia or
hyperthermia, and normothermia after temperature modulation. The
burst suppression ratio (BSR) in EEG, cortical and thalamic spike signals
was computed using a custom algorithm. BSR significantly increased
during hypothermia compared with baseline (EEG: 78 ± 3%/30 ± 12%,
P=0.010; CX: 79 ± 3%/31 ± 11%, P=0.011; TH: 63 ± 7%/13 ± 5%,
P=0.003). Under hypothermia, there was a marked decrease from
baseline in the firing rate of spontaneous spike activity in the cortex
(16.3 ± 4.8/7.4 ± 1.8 spike/s, P= 0.017) and in the thalamus (3.3 ±
1.1/1.5 ± 0.4 spike/s, P= 0.046). With peripheral nerve stimulation to
evoke brain activity, the spike amplitude significantly decreased with
hypothermia in cortical (94.2 ± 9.2/61.4 ± 3.0 μV, P= 0.014) and
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thalamic (97.1 ± 8.0/72.0 ± 5.6 μV, P= 0.001) neurons, with a pro-
longed response latency (CX: 9.3 ± 0.5/14.4 ± 1.2, TH: 4.8 ± 0.2/6.3 ±
0.4 ms, both P b 0.01). The increased BSR, reduced firing rate and spike
amplitude, and prolonged response latency indicated that hypothermia
suppressed the metabolism in the cortex and the thalamus, which
might be one of the main mechanisms underlying neuroprotective
benefits of hypothermia.

doi:10.1016/j.jns.2013.07.1075
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Chronic hydrocephalus after experimental
subarachnoid hemorrhage

P. Lacknera,b, A. Vahmjaninb, Q. Hub, P.R. Krafftb, W. Rollandb, J.H. Zhangb.
aDepartment of Neurology, Innsbruck Medical University, Innsbruck,
Austria; bDepartment of Physiology and Pharmacology,
Loma Linda University, Loma Linda, CA, USA

Chronic communicating hydrocephalus is a significant health
problem affecting up to 20% of survivors of spontaneous subarachnoid
hemorrhage (SAH). The development of new treatment strategies is
hampered by the lack of well characterized disease models. This study
investigated the incidence of chronic hydrocephalus by evaluating the
temporal profile of intracranial pressure (ICP) elevation after SAH,
induced by endovascular perforation in rats.

Twenty-five adultmale Sprague–Dawley ratswere subjected to either
endovascular perforation or sham surgery. Twenty animals survived SAH
induction. At 7, 14 and 21 days after surgery ICP was measured by
stereotaxic puncture of the cisterna magna. On day 21 T-maze test was
performed. On day 23, the relative ventricle area was evaluated by
histology.

On day 7 after surgery all animals showed normal ICP. Observing an
ICP of 10 mmHg as cut-off, 3 animals showed elevated ICP on day 14 and
another animal on day 21. The absolute ICP values were significantly
higher in SAH compared to SHAM animals on day 21. The incidence of
ICP elevation was 40% in SAH animals. On day 21, results of T-maze
testing were significantly correlated with ICP values, i.e. animals with
elevated ICP showed a lower number of alterations and a delayed
decision.Histology yielded a significantly higher relative ventricle area in
animals with ICP elevation compared to animals without ICP elevation.

In conclusion, the current study shows that experimental SAH leads to
chronic hydrocephalus,which is associatedwith ICP elevation, behavioral
alterations and ventricular dilation in about 40% of the animals.

doi:10.1016/j.jns.2013.07.1076
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Therapeutic conundrum after diagnosis of Foix–Jefferson
syndrome caused by intracavernous aneurysm

C.D.M. Assuncaoa, R.W. Verasa, R.L. Moraisa, J.M.N. Khouria,
P.B. Siqueiraa, C.H. Taquesb. aHospital da Cruz Vermelha Paraná, Brazil;
bUniversidade Federal do Paraná (UFPR), Curitiba, Brazil

Introduction: Intracavernous carotid artery aneurysms are usually
symptomatic in the form of several neurological deficits based on their
anatomic location. They are rarely associated with life-threatening
complications, such as thrombosis and hemorrhage, commonly found
in a ruptured form.

Case report: A 57 year-old woman was admitted with left eyelid
ptosis, associated with moderate headache. Patient denied suffering
from other illnesses. Relevant findings were the eyelid ptosis,
ophthalmic paresis of the left third cranial nerve, of the abducens
nerve and the ipsilateral trochlear nerve. Paresthesia and hypo-
esthesia were also found on the ophthalmic portion of the trigeminal
nerve, without associated symptoms. Findings are compatible with
the syndrome caused by carotid aneurysm compression of nearby
structures, a cavernous-carotid fistula or a cerebral venous throm-
bosis. An angio-tomography showed aneurysmatic dilation of
saccular multiloculated aspect located at the supraclinoid segment
of the left internal carotid artery, with a maximum aneurysm
diameter of 7.4 by 3.2 mm. Arteriography found a thrombosed
aneurysm of the left petrous segment. Treatment was initiated with
100 mg of phenytoin every 8 h alongside nimodipine. The patient's
condition remained stable; surgical intervention was not conducted
due to the risk of thromboembolization.
Conclusion: Recognition of Foix–Jefferson syndrome alerts to the
existence of underlying intracavernous carotid artery aneurysm that
allows the neurologist tomake an early diagnosis. The conundrum lies in
whether the patient should be surgically or clinically treated. The patient
had clinicalmonitoring and treatment before any serious adverse events,
such as aneurysm rupture, whereas a surgical intervention would imply
unnecessary risks.

doi:10.1016/j.jns.2013.07.1077
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EEG pattern of alpha activity and survival in comatose patients

M. Khaburzaniaa, G. Chakhavab, M. Beridzeb, L. Shanidzea. aCritical Care
Unit, Railway Hospital, Georgia; bNeurology, Tbilisi StateMedical University,
Tbilisi, Georgia

Purpose: To identify the factors determining survival in alpha coma.
Patients andmethods: Totally 21 patients in comatose statewith alpha
frequency patterns have been investigated. Patients were grouped as
traumatic brain injury (7 cases—1st gr), basal ganglia hemorrhage (4
cases—2nd gr.), brainstem stroke (5 cases—3rd gr.) and diffuse hypoxic
encephalopathy due to cardiac arrest (5 cases—4th gr.). Patients were
rated by Glasgow Coma Scale (GCS). Spontaneous breathing, pupil
reactions and gag reflexes were investigated. Brain lesion was assessed
on conventional MRT (1.5 T). Brain electrophysiologywas assessed by a
19 channel EEG apparatus. Non-parametric statistics was performed by
SPSS-11.0.
Results: In the 1st group 5 patients revealed high amplitude non-
reactive alpha frequency predominantly in fronto-temporal dimen-
sions, while 2 patients showed reactive alpha frequency predomi-
nantly in parietal–occipital dimensions. In the 2nd group 3 patients
showed high amplitude non-reactive alpha frequency in frontal
regions and 2 patients revealed reactive EEG in dorsal parietal and
temporal regions. In the 3rd group all patients showed non-reactive
alpha frequency in fronto-temporal regions. The 4th group found 2
cases of reactive EEG in parietal–occipital region and 3 patients—
non-reactive EEG in the same region. Three patients from the 3rd
group and two patients from the 4th group were on artificial
breathing. From all groups only 3 patients survived from coma. EEG
patterns, brain damage location and size as well as brainstem reflex
activity were entered in the logistic regression toward the outcome.
Conclusion: Apparently, in alpha coma the reactive EEG in parieto-
occipital dimensions leads to more favorable prognosis.

doi:10.1016/j.jns.2013.07.1078
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Effects of prehospital neurologist assessment on appropriate
delivery to neurology facilities: The stroke emergency
mobile (STEMO) project

M. Wendta, M. Ebingerb, M. Rozanskib, B. Winterb, C. Waldschmidta,
A. Kunzb, J. Webera, M. Endresb, H. Audebertb. aNeurology, Charité
Universitätsmedizin Berlin, Berlin, Germany; bNeurology, Center for
Stroke Research, Charité Universitaetsmedizin Berlin, Berlin, Germany

Objective: Neurological diagnosis is challenging in prehospital
emergency medicine. Neurological symptoms vary widely and may
be similar in different diseases. Pre-hospital decisions are important
to deliver patients to hospitals with specialists' expertise when
required. We aimed to evaluate whether appropriate delivery of
patients with neurological diseases can be increased by neurologists
who are directly engaged in prehospital care in the STEMO project in
Berlin/Germany.
Patients and methods: STEMO is a specialized ambulance equipped
with a CT-scanner plus point-of-care laboratory and staffed with a
neurologist trained in emergency medicine. The effects of the STEMO
implementation were evaluated in a prospective study comparing
weeks with and without STEMO-availability. STEMO was deployed
when the dispatchers suspected an acute stroke during emergency
calls. Discharge diagnosis and destination were collected from
hospitals to which patients were delivered.
Results: At the time of preliminary analysis, discharge documenta-
tion was available in 6012 patients (3117 in STEMO and 2895 in
control weeks). 50% of all diagnoses were cerebrovascular, 22% were
non-cerebrovascular but neurological and 28% were non-neurolog-
ical. Patients with cerebrovascular respectively neurological (includ-
ing cerebrovascular) diagnoses were less frequently delivered to
hospitals without Stroke-Unit or without Neurology department
when STEMO was deployed (6 versus 12%, p b 0.01and 4 versus 6%
respectively, p = 0.02).
Conclusion: Emergency assessment by a STEMO neurologist en-
hances the chances to be admitted to appropriate in-hospital care.
Outcomes will be presented at the WCN.

doi:10.1016/j.jns.2013.07.1079
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Association of the Shank3 gene mutations coupled with the
22q13.3 deletion syndrome

V. Balachandar, S. Sureshkumar, M. Arun, K. Sankar,
B. Balamuralikrishnan, K. Sasikala. Human Genetics Laboratory,
School of Life Sciences, Bharathiar University, Coimbatore, India

Background: Phelan–McDermid syndrome results from simple
22q13 deletions, ring chromosomes and unbalanced translocations.
The gene responsible for the core neurological features is SHANK3,
which is found to be mutated in patients with autism spectrum
disorders and intellectual disability. The aim of the present study was
to detect the chromosomal alterations and SHANK3 mutations in
Phelan–McDermid syndrome patients in Coimbatore region.
Methods: In the present study among 468 patients observed, only 8
patients were selected based on the clinical features, behavioural
habits and standard questionnaire. The work was carried out in
accordance with the ethical standards laid down in the 1964
Declaration of Helsinki. Commercially available FISH probes and

PCR-SSCP techniques were used to detect chromosomal alterations
and the mutations of SHANK3 gene in patients.
Results: In our study, 22q13.3 deletion was observed in 5 patients
and 2 patients had deletions of unbalanced translocation and one
patient was mosaic for the 22q13.3 deletion with 85% of the cells
showing deletion. Moreover 4 patients with nonsense de novo
SHANK3 mutation was detected and these results imply the mental
status is related to sporadic occurrence of SHANK3 gene complex
multiple deletions.
Conclusion: Our findings conclude that 22q13.3 deletions may be a
more frequent cause for the present study, and the SHANK3 gene is
involved in the Phelan–McDermid syndrome. Furthermore, our
study supports haploinsufficiency of the gene SHANK3, which codes
for a structural protein of the postsynaptic density, as a major
causative factor in the neurological symptoms of 22q13.3 deletion
syndrome.

doi:10.1016/j.jns.2013.07.1080

Abstract — WCN 2013
No: 1167
Topic: 4 — Neuro-critical care
Computational EEG analysis for critically ill patients based on the
standardized terminology of the ACNS

F. Fürbaßa, J.J. Halfordb, J. Hertac, J. Korend, H. Perkoa, K. Schnabelb,
M. Weinkopfa, T. Klugea, A. Gruberc, C. Baumgartnerd, M.M. Hartmanna.
aSafety & Security Department, AIT Austrian Institute of Technology GmbH,
Vienna, Austria; bDepartment of Neurosciences, Medical University of
South Carolina, Charleston, SC, USA; cDepartment of Neurosurgery, Medical
University of Vienna, Vienna, Austria; dNeurological Department Rosenhügel,
General Hospital Hietzing, Vienna, Austria

Continuous EEG monitoring is an important tool to recognize
clinically invisible deteriorations in critically ill patients. However,
manually reviewing continuous EEG recordings requires substantial
resources, which are often limited in intensive care units.

A computational algorithm for automatic analysis and trending of
continuous EEG recordings from critically ill patients is being
developed. Main Terms and most important Major Modifiers of the
ACNS' standardized critical care EEG terminology are automatically
determined and represented graphically, allowing reading of trends
in the neurological state of patients.

Continuous EEG recordings from 65 patients from ICUs in three
different clinics are used for algorithm development. Artifacts are
removed using the PureEEG algorithm. Then EEGs are split into
segments representing normal waves, discharges, or spikes. Locali-
zation and morphology of these segments are assessed, and finally
the segments are reassembled into groups representing rhythmic
activity, periodic discharges or spike-and-wave patterns (Main Term
II). The localization of these patterns is determined (Main Term I)
and finally frequency and amplitudes are determined.

In a visual analysis of results from the first algorithm version all
patterns covered by Main Term II could be detected successfully.
Results for localization, frequency and amplitude have been checked
on a sample basis and were correct in most cases.

First results are very promising, but a quantitative performance
analysis will be important, although methodologically demanding.
We see a huge potential benefit from our algorithm analyzing EEGs
from ICUs. Resources could be substantially saved, allowing for
extended coverage of EEG monitoring in critically ill patients.

doi:10.1016/j.jns.2013.07.1081
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A rare presentation of brain abscess and ventriculitis caused
by Klebsiella pneumonia

W.T. Yoon. Neurology, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul,
Republic of Korea

Background: Klebsiella pneumonia is a Gram-negative, non-motile,
encapsulated, lactose fermenting, rod shaped bacterium. This is a
pathogen that causes opportunistic infections, mainly in immune
compromised patients. Typical manifestations of Klebsiella infections
are pyogenic liver abscess, meningitis, septicemia, pneumonia and
endophthalmitis. In contrast, K. pneumonia is an uncommon
pathogen of bacterial meningoencephalitis.
Objective: Our aim is to report a case of a rare presentation of brain
abscess and ventriculitis caused by K. pneumonia.
Patient and results: A 50-year-old female Korean was sent to our
hospital three hours after acute onset of confusion. Her past medical
history was depressive disorder. She had marked nuchal rigidity. The
cerebrospinal fluid (CSF) was yellowish with pleocytosis (350/mm3;
N/L = 96%), increased protein (536 mg/dl), and a low glucose level
(7 mg/dl). Brain abscess and ventriculitis was found in the lateral
ventricles on brain MRI. Culture of CSF was isolated K. pneumonia.
She was treated with intravenous Carbapenem, Ampicillin, Vanco-
mycin and 3rd Cephalosporin for two months and clinical symptom
was fully recovered.
Conclusions: In our case, ventriculitis with periventricular inflam-
mation and necrosis, and multiple brain abscesses were manifesta-
tions of Klebsiella meningoencephalitis. To our knowledge, this is the
first case report of Klebsiella meningoencephalitis with brain abscess
and vetriculitis in immunocompetent patient. As like this case, if
there are brain abscess and ventriculitis in meningoencephalitis, it
should be considered diagnosis of Klebsiella meningoencephalitis.

doi:10.1016/j.jns.2013.07.1082
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Valproate-induced hyperammonemic encephalopathy with
triphasic waves: A case report

B. Nazliel, I. Yıldırım Capraz, H.Z. Batur Caglayan, C. Irkec, M. Mutlucan.
Neurology, Gazi University Faculty of Medicine, Ankara, Turkey

Introduction: Sodium valproate (VPA) is an effective antiepileptic drug
used in neurology as well as in psychiatry. It is also associated with a
hyperammonemic encephalopathy, when used in combination with
other drugs.
Case report: We herein present a case of valproate-induced
encephalopathy (VHE) in an epileptic patient who had subtherapeutic
levels of valproate with subclinical hyperammonemia accompanied by
triphasic waves on electroencephalography (EEG). We believe the
hyperammonemia became clinically evident following diphenylhydan-
toin (DPH) loading.
Discussion: Hyperammonemia without clinical or laboratory evi-
dence of hepatotoxicity is an important idiosyncratic side effect of
VPA treatment. Clinical manifestations of VHE as well as EEG findings
and hyperammonemia tend to normalize rapidly when VPA therapy
is discontinued.

doi:10.1016/j.jns.2013.07.1083
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Vitamin D deficiency in neurointensive care: A retrospective
observational study

T. Urbanic Purkarta, P. Zajicb, C. Schnedlb, A. Holla, F. Fazekasa, T. Pieberb,
K. Amreinb. aNeurology, Division of Endocrinology and Metabolism,
Medical University of Graz, Graz, Austria; bInternal Medicine,
Division of Endocrinology and Metabolism,
Medical University of Graz, Graz, Austria

Background: To date, vitamin D deficiency is frequently encountered
in the general population. Critically ill patients have been found to be
particularly susceptible to this condition and a poor vitamin D status
is associated with higher morbidity and mortality. The prevalence of
vitamin D status in neurointensive care is unknown.
Methods: In this retrospective analysis, we included 164 patients
with available 25(OH)D serum levels hospitalized at the 8-bed
neurointensive care unit (NICU) of the tertiary care center at the
Medical University of Graz between 2008 and 2010.
Results: Patients were 61 ± 16 years old andmean SAPS2was 25± 12
points. The main admission diagnoses included intracranial bleeding
and stroke. Mean serum 25(OH)D level was 22.9 ± 12.3 ng/ml. Normal
25(OH)D levels (N30 ng/ml) were found in only 21.3% of all patients.
43.9% were vitamin D deficient (b20 ng/ml), while 34.8% were
considered vitamin D insufficient (N20 and b30 ng/ml) by current
definitions. 20.7% even had 25(OH)D levels below 12 ng/ml. All-cause
hospital mortality was 10.4%. In patients with vitamin D deficiency,
hospital mortality was significantly higher (15.3%, Χ2 p = 0.03).
However, ICUmortality and length of stay (LOS) in the NICU or hospital
were not associated with vitamin D status.
Conclusion: A low 25(OH)D status is common in the NICU and is
associated with higher hospital mortality. Future studies are needed to
investigate if critically ill patients may benefit from vitamin D treatment.

doi:10.1016/j.jns.2013.07.1084
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Spontaneous spinal epidural hematoma after abrupt sneeze with
prompt recovery of severe paraparesis without surgical treatment

I. Stetkarovaa, L. Jelinkovaa, V. Janikb, T. Peiskera. aNeurology, Third
Faculty of Medicine, Charles University, Hospital Kralovske Vinohrady,
Prague, Czech Republic; bRadiology, Third Faculty of Medicine, Charles
University, Hospital Kralovske Vinohrady, Prague, Czech Republic

Background: Spontaneous spinal epidural hematoma (SSEH) is a rare
neurological conditionwhich can lead to acute spinal cord compression.
Objectives: Symptoms of SSEH include sharp back pain and progression
of muscle weakness. The diagnosis has to be done very quickly using
magnetic resonance imaging (MRI). There is an indication for urgent
surgical decompression, however, conservative therapy is supposed to
be feasible in selective patientswith early recovery. A relevant reviewof
SSEH literature is included.
Methods: We present a 64-year-old female with history of hyperten-
sion and low dose of aspirin (100 mg daily) who had experienced
severe low thoracic and back pain accompanied by severe paraparesis
and urinary retention after abrupt sneeze.
Results: MRI revealed a posterior thoracic epidural hematoma
extending from T6 to T11 vertebral level with spinal cord compres-
sion. Decompression was recommended but she refused surgery.
Complete neurological recovery was observed within 24 h after SSEH
onset. MRI one month later showed total absorption of hematoma.
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Conclusion: Surgical decompression is still the main treatment
option of SSEH, however, a conservative therapeutic approach with
careful observation may be considered as a treatment of choice in
some cases where surgery is refused (high risk or other reasons) and
neurologic recovery is early and sustained.

Supported by: Charles University Prague Research Projects P34
and 266705/SVV/2013

doi:10.1016/j.jns.2013.07.1085
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Population pharmacokinetics of phenytoin in patients with
traumatic brain injury

K. Srisaeng. Mahasarakarm Univ., Mahasarakarm, Thailand

Background: Phenytoin is commonly used to treat and prevent seizure
after neurotrauma. However, many physiological changes occur in the
neurotrauma patient, which alter the pharmacokinetics of drugs.
Objective: This prospective study investigated the population
pharmacokinetics and the related factors that affect to pharmacoki-
netics of intravenous phenytoin in neurotrauma patients.
Patients andmethod: Patient data were collected from routine clinical
visits betweenMay2012 and January 2013 at the neurotraumawards of
Sunprasithiprasong Hospital, a hospital in the northeast of Thailand.
Data from 122 patients aged between 12 and 79 years old were
obtained in this study. Times of sampling were days 3–7 after starting
with phenytoin, and about 3 serum samples/patients were taken. A
1-compartment model with nonlinear pharmacokinetics was fitted
to the log-transformed concentration data using nonlinearmixed effect
model (NONMEM). Gender, age, height, ABW, IBW, regimen, alcohol
drinking, smoking, severity of head injury, depressed skull fracture,
brain hemorrhage/hematoma, brain edema, brain contusion, midline
shift, trauma organ involvement, brain surgery, fever, albumin level,
LFT, and loading dose phenytoin before starting continuous regimen
were 20 factors that were studied for the effect to pharmacokinetics of
intravenous phenytoin in neurotrauma patients.
Results: The parameters of the pharmacokinetics base model were
Km= 4.47 mg/L, Vmax = 21.2 mg/kg/day, and volume of dis-
tribution = 43.4 L. These finding actual body weight had affected
on Km, fever had affected on Vmax, and regimen had affected on
volume of distribution.
Conclusion: This study proposed population pharmacokinetics of
phenytoin in patients with traumatic brain injury for appropriate dose
adjustment.

doi:10.1016/j.jns.2013.07.1086
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The sedative effect of Thymelaea lythroides in Wistar rat

I. Berkiks, A. Mesfioui, A. Ouichou, B. Benazzouz, A. El Hessni.
Laboratoire de Génétique, Neuroendocrinologie et Biotechnologies,
Unité de Physiologie Nerveuse et Endocrinienne, Département de Biologie,
Faculté des Sciences, Université Ibn Tofail, Kénitra, Morocco

Objective: Medicinal plants have played an essential role in the
development of human culture. There are stimulating or calmative
effects on the central nervous system. This study was performed to
assess the sedative effect of the ethylic extract of Thymelaea lythroides

(Tl) on Wistar rats. Prior to this we assessed the acute toxicity and
determined the therapeutic doses of this extract.
Material and methods: The experiment carried out during this study
is based on the gavage administration of Tl's ethylic extract with
different doses (i.e., 200, 400, 500 and 5000 mg/kg). The sedative
activity of the plant were observed and evaluated by the Hole Board
and Open Field test. The results were analyzed using the ANOVA test
followed by the Bonferroni test.
Results: The main results of this study showed that the lethal dose of
the ethylic extract of Tl ranged higher than the 5000 mg/kg dose.
Additionally, compared to the control rats, the food and water
intakes witness a significant decrease in the first week regarding the
rats treated with the 5000 mg/kg dose, whereas the other doses
showed no signs of toxicity. Furthermore, in comparison with the
control rats, results of the psychotropic test conducted during this
study showed significant decrease in the exploratory and locomotor
activities of the rats treated with the different doses of ethylic
extract. This decrease is similar to that of the reference molecule
(Zepam).
Conclusion: These data showed that T. lythroides has a sedative
effect.

doi:10.1016/j.jns.2013.07.1087
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Early Robot-Assisted Therapy in Patients with Stroke in
Neurointensive Care Unit

M. Piradov, P. Prokazova, J. Ryabinkina, E. Gnedovskaya. Research Center
of Neurology, Russian Academy of Medical Sciences, Moscow, Russia

Background: Pulmonary embolism (PE) increases risk of unfavorable
outcome and mortality in stroke.
Objective: To evaluate the impact of robot-assisted therapy in
stroke patients on neurological outcome and rate of venous
thromboembolism.
Patients and methods: This case–control study included 66
neuroICU patients (49 males, 17 females, median age 59.3) within
7 days from onset of ischemic and hemorrhagic stroke. We used
NIHSS and GCS scores and assessed the rate of deep vein thrombosis
(DVT) revealed with ultrasound scanning, the rate of PE and
mortality from admission to Day 21.
Results: Patients were equally divided into two homogenous groups —
Intervention and Control to receive standard stroke therapy plus daily
robot-assisted arm and leg therapy (MOTOmed letto 2) in Intervention
group. Groups had similar stroke severity on admission (GCS:Ме= 13
[LQ-10, UQ-15] vs.Me = 14 [LQ-10, UQ-15], p = 0.11; NIHSS:Me= 20
[LQ-16, UQ-29] vs. Me = 18 [LQ-15, UQ-27], p = 0.5 in Intervention
and Control group, respectively). There was no significant difference in
neurological outcome on Day 21 (GCS: Me = 15[LQ-14, UQ-15] vs.
Me = 15[LQ-15, UQ-15], p = 0.12; NIHSS: Me= 11[LQ-8, UQ-25] vs.
Me = 15 [LQ-10, UQ-19], p = 0.4 in Intervention and Control group,
respectively), in the rate of DVT and mortality on Day 21 (58% vs. 45%,
p = 0.147; 39% vs 12%, p = 0.058, respectively). Rate of PE on Day 21
were higher in the Control vs. Intervention group (39% vs. 9%,
p = 0.029).
Conclusion: Early robot-assisted therapy in severe stroke patients
was associated with significant reduction of PE rate on Day 21, but
did not influence neurological outcome and DVT rate.

doi:10.1016/j.jns.2013.07.1088
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Amyloid-β in CSF predict neurological status and mortality after
severe traumatic brain injury: Results of a pilot study

S.Mondelloa,b, A. Bukic, J. Randalld, G. Provuncherd, D. Hanlond, D.Wilsond,
D. Italianoe, F. Tomaselloa, A. Jerominf. aNeuroscience, University ofMessina,
Messina, Italy; bClinical, Banyan Biomarkers, Inc., Alachua, FL, USA;
cNeurosurgery, University of Pecs, Pecs, Hungary; dQuanterix Corporation,
Lexington, MA, USA; eUniversity of Messina, Messina, Italy; fNextGen Sciences
Dx, Gainesville, FL, USA

Objective: To assess amyloid-β1–42 (Ab42) concentrations and time-
course in CSF and in plasma of patients with severe traumatic brain
injury (TBI) and their relationship to injury characteristics, neuro-
logical status and clinical outcome.
Patients and methods: Twelve patients with severe TBI [Glasgow
Coma Scale (GCS) ≤ 8] and 13 controls were included this pilot
study. Paired CSF and plasma samples were taken from each TBI
patient at admission and daily up to 7 days and Ab42 levels
assessed by ultrasensitive digital ELISA. Data collected included
demographic and clinical variables and survival 6 months post-
injury.
Results: CSF Ab42 levels were significantly lower in TBI patients
acutely after injury as compared to controls (median 105.9 vs.
537.6 pg/ml, p b 0.0001) with lower levels in patients who died than
in those who were alive. Conversely, plasma Ab42 levels were
significantly increased in TBI as compared to controls (median 17.02
vs. 7.289 pg/ml, p b 0.0001) with higher levels in patients who
survived. A trend analysis using the Jonckheere–Terpstra test
showed that both CSF and plasma Ab42 levels strongly correlated
with mortality (P b 0.0001). CSF and plasma Ab42 concentrations
within the first 24 h after injury did not correlate with TBI
characteristics. A positive correlation between changes in CSF Ab42
concentrations and neurological status was identified, with Ab42
levels increasing as neurological status improved and decreasing
when neurological status deteriorated.
Conclusion: These results suggest that determination of Ab42 may
be valuable to obtain prognostic information in patients with
severe TBI as well as for monitoring the response of the brain to
injury.

doi:10.1016/j.jns.2013.07.1089
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Aneurysmal subarachnoid hemorrhage in stroke unit

K. Zabolotskaya, A. Shevchenko, E. Shpak, A. Chechenin, V. Malevic,
M. Peganova,O. Ivanov,O. Rudenkova, T.Hodich, S. Ziborova, Y. Balandina,
S. Borzykin, N. Bondarenko. Department of Neurology, Manual Therapy
and Acupuncture, Novokuznetsk State Institute of Postgraduate Medicine,
Novokuznetsk, Russia

Purpose: The aim of this study was to assess the features of meningeal
syndrome (MS) in subarachnoid hemorrhage (SAH) patients depending
on location of the cerebral aneurysm.
Materials and methods: We retrospectively analyzed clinical data
from stroke unit of 25 SAH patients in age from 33 to 59 years old
between January 2011 and March 2013. The relationship between
symptoms severity, intracranial aneurysm location (by CT and
angiography data) and Hunt–Hess scale grade was assessed.
Results: Aneurysm rupture as the cause of SAH was found in
71% of patients, in 29% the cause was unknown. The anterior

communicant artery location of ruptured intracranial aneurism was
found in 31%, internal carotid artery — 16%, anterior and middle
cerebral arteries — 12% of each. Hunt–Hess scale scores were: 0 in
4%, 1 in 28%, 2 in 36%, 3 and 4 in 16% of each. The development of MS
on the 1st day was found in 44%. MS time of developing was
unknown in 66% of the patients due to later recourse in hospital.
Nuchal rigidity was found in 96%. Symmetrical Kernig's sign was
detected in 96%. Asymmetry of Kernig's sign and Brudzinski's sign
was not found in all patients.
Conclusions: The location of ruptured aneurysm in most cases was
detected in anterior communicant artery. Meningeal syndrome
severity was not depended of aneurism location. Mortality was in
20% of the patients due to cerebral edema and brainstem dislocation,
12% had subarachnoid hemorrhage rebleeding. 48% of all patients
underwent cerebral aneurysm clipping.

doi:10.1016/j.jns.2013.07.1090

Abstract — WCN 2013
No: 1287
Topic: 4 — Neuro-critical care
Small-world characteristics of EEG patterns in
post-anoxic encephalopathy

M. Beudela, M.C. Cloostermansb, J.H. Boersmab, M.J.A.M. van Puttenb,c.
aNeurology, University Medical Center Groningen, Groningen, The
Netherlands; bDepartment of Clinical Neurophysiology, MIRA Institute
for Biomedical Technology and Technical Medicine, University of Twente,
The Netherlands; cNeurology/Clinical Neurophysiology,
Medisch Spectrum Twente, Enschede, The Netherlands

Background: Post-anoxic encephalopathy (PAE) has a varying outcome
from death to good recovery. At present, it is possible to predict bad
outcome using somatosensory evoked potentials in only a minority of
the patients at an early stage. Network architecture, as can be quantified
with continuous electroencephalography (cEEG) may serve as a
candidate measure for predicting neurological outcome.
Objective: Using cEEG monitoring to detect the integrity of neural
network architecture in PAE patients.
Material and methods: 19-Channel cEEG data was obtained from 56
PAE patients. Adjacency matrices of shared frequencies between 1 and
25 Hz of the EEG channelswere obtained using Fourier transformations.
Number of network nodes and connections, clustering coefficient (C),
average path length (L) and small-world index (SWI) were derived.
Outcome was quantified by the best Cerebral Performance Category
(CPC)-score.
Results: Compared to non-survivors, survivors showed signifi-
cantly more nodes and connections. L was significantly higher and
C and SWI were significantly lower in the survivor group relative
to the non-survivor group. The combination of number of nodes,
connections, C and L showed the most significant difference and
between survivors and non-survivors. At a specificity of 100% a
sensitivity of 31% was present for predicting non-survival using
this combination.
Conclusion: Our data shows that non-survivors have insufficient
distribution and differentiation of neural activity for regaining
normal brain function. These network differences, already present
during hypothermia, might be used as an early prognostic marker.
The predictive values, although already superior to current practice
parameters, need to be further determined.

doi:10.1016/j.jns.2013.07.1091
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Early prognostic biomarkers in Guillain–Barre syndrome

M.A. Piradov, A.A. Khoroshun, A.A. Shabalina, M.V. Kostyreva. Research
Center of Neurology, Russian Academy ofMedical Sciences, Moscow, Russia

Background: The clinical manifestations of Guillain–Barre syndrome
(GBS) vary from mild neurologic deficiency up to tetraplegia with
respiratory failure. The early correct prognosis of the clinical course
might be helpful for the well-timed diagnostic of the life threatening
disturbances.
Objective: To determine the prognostic value of biomarker neuro-
filament heavy chains (NfH), gliofibrillary acidic protein (GFAP) and
tau heavy chains (hTau) in the clinical course of GBS.
Patients andmethods: 35 patients, who fulfilled the diagnostic criteria
of GBS, were included. The serum and cerebrospinal fluid (CSF) were
collected before the beginning of therapy. CSF and serumNfH, GFAP and
hTau levels were measured using a standard ELISA with analyst being
blinded to all other data. All patients were divided into groups
depending on symptoms of interest (respiratory failure, duration of
ventilation, dysphagia) and their serum and CSF concentrations of
biomarkers were compared. The statistic analysis was carried out using
the Statistica 7.0, MedCalc 12.1.4.0.
Results:Wedetermine the serum level of theNfH N 0.144 ng/mLwhich
could predict the respiratory failure (AUC 0.804, p b 0.0001) and the
serum level NfH N 0.094 ng/mL indicating the development of dyspha-
gia (АUC 0.773, p = 0.001). We found the correlation between the
duration of ventilation and serum (R= 0.825 p = 0.003) and CSF
(R= 0.820 p = 0.007) GFAP levels. We also estimated prognostic hTau
and GFAP levels in relation to prolonged ventilation.
Conclusion: Serum levels of NfH, GFAP and hTau can be prognostic
markers in the clinical course of GBS.

doi:10.1016/j.jns.2013.07.1092
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The experience of creating a mobile neurodiagnostic unit in a
megalopolis (Moscow)

I.D. Stulina, A.N. Boykob,c, R.S. Musina, M.V. Sinkinb, D.S. Solonskiya,
P.N. Vlasova, A.O.Mnushkina, A.V. Kascheeva, L.A. Savina, M.A. Bolotnovd.
aMoscow State University of Medicine and Dentistry, Russia; bCity Hospital
#11, Russia; cRussian State Medical University, Russia; dCity Hospital #13,
Moscow, Russia

Background: An important factor in working out a comatose patient
treatment plan is express neurophysiologic evaluation and assess-
ment of the cerebral blood flow. It is evident that all the tests should
be performed bedside and have high sensitivity and specificity.
Objective: To evaluate the performance of mobile neurodiagnostic
unit in a megalopolis.
Material and methods: The special Mobile Neurodiagnostic Unit
(MNU) was created in 1995. It is staffed with neurologists who can
perform neurophysiology and neurosonology tests (EEG, TCD, EVP,
duplex scan). The MNU, equipped with portable ultrasound scanner
and encephalograph with EVP tool, works around the clock.

The MNU specialists go to Moscow hospitals to perform clinical
examination and evaluate EEG, EVP and cerebral blood flow status for
deep comapatients (GCS b 5). In case of suspected brain death (BD), the
MNU experts take part in clinical consultations and perform ancillary
tests.

Results: 4000 critically ill patients have been examined by experts of
the MNU since 1995. Most patients suffered from stroke/SAH (68%),
or TBI (28%). 3% and 1%, respectively, accounted for tumor and
secondary brain damage. BD was confirmed more than 600 times.
Since 1995, the average annual rate of BD diagnostics performed by
the MNU has increased from 15 to 73 cases per year.
Conclusion: In a large megalopolis area, a highly professional mobile
group able to make neurophysiological and cerebral blood flow
assessment can improve the quality of neurocritical care without
additional material costs, and increase the accuracy of BD diagnostics
by using different confirmation tests.

doi:10.1016/j.jns.2013.07.1093
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Fatal intracranial hemorrhage after anticoagulation in cerebral
venous thrombosis

N. Chtaou, W. Messouak, F.M. Belahsen. Neurology,
Hassan II University Hospital, Fez, Morocco

Background: The standard therapy for CVST is full dose of intravenous
unfractionated heparin or subcutaneous low-molecular-weight
heparin.

The rationale of anticoagulation therapy in CVST is to prevent
thrombus growth, to facilitate recanalization, and to prevent deep venous
thrombosis or pulmonary embolism. Controversy has ensued because
cerebral infarction with hemorrhagic transformation or intra-cerebral
hemorrhage is commonly present at the time of diagnosis of cerebral
venous and sinus thrombosis, and it may also complicate treatment.
Presentation case: We present here a 52 year old male patient who
reported sudden onset of nausea, vomiting, and severe headache,
followed by tonic–clonic generalized seizures. On admission, physical
examination was normal. Cerebral MRI revealed a left transverse sinus
thrombosis associated with superior sagital sinus thrombosis. With a
diagnosis of CVST and following current recommendations for CVST
treatment, LMWH (0.1 ml/kg/12 h) was administered. However, 24 h
after heparin initiation, neurological deterioration was noted. The
Cerebral Computed Tomography Scan showed a large left temporo-
parietal hematoma with edema, mass effect on the ventricular system,
and temporal pre-herniation. The anticoagulant treatment was
stopped. A decompressive craniectomy with evacuation of the hema-
toma was performed. Control Cerebral Computed Tomography Scan
revealed new infarct in temporal lobe, bilateral thalami and midbrain.
Conclusion: The results of some studies have been controversial,
heparin remains the first line treatment option for CVST because it is
probably safer and generally yields favorable trends of clinical
outcomes shown in previous trials, but the risk of new bleeding is
possible, as is illustrated by our fatal case.

doi:10.1016/j.jns.2013.07.1094
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Isolated hypoglossal nerve palsy: A harbinger of serious
underlying disease

J.H. Park, J.Y. Kim. Department of Neurology, Sanggye Paik Hospital,
Inje University College of Medicine, Seoul, Republic of Korea

Hypoglossal nerve palsy is not an uncommon finding in neurological
diseases. Vascular, inflammatory, traumatic or space-occupying lesions
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can affect hypoglossal nerve anywhere in its course from the nucleus in
the caudal medulla, through the intracranial extramedullary portion of
the nerve and hypoglossal canal, and finally into its extracranial
termination.
Case 1: A 72-year-old woman was referred to the neurology
department due to a sudden onset dysarthria. She had right breast
cancer in 2003 and underwent mastectomy, local radiotherapy and
adjuvant chemotherapy for regional metastasis. On neurological
examination, her tongue was atrophy and deviated to the left side.
The ocular fundi and other cranial nerves were normal. There were
no long tract signs or signs of meningeal irritation. Brain MRI showed
a subtle enhancing lesion involving the left occipital condyle with the
destruction of the petrous apex and clivus.
Case 2: A 54-year-old woman with a history of headache for
2 months was admitted due to a sudden onset dysarthria. Her
headache was located in the left temporal area and refractory to the
medical treatment. Neurological examination showed atrophy with
deviation of the tongue to the left. Otherwise were noncon-
tributory. Brain MRI revealed an enhancing lesion involving the
occipital condyle and clivus. The biopsy of regional enlarged lymph
node showed the poorly differentiated metastatic squamous cell
carcinoma.
Conclusion: We report two cases of isolated hypoglossal nerve
palsy. Isolated hypoglossal nerve palsy is a rare finding but
paralysis of this nerve may be the first sign of a serious underlying
disease.

doi:10.1016/j.jns.2013.07.1095
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Clomethiazole-induced hepatotoxicity as example of successful
treatment with cooperation between clinical pharmacist
and physician

M. Štuhec. Clinical Pharmacy, Psychiatric Hospital Ormoz, Ormoz, Slovenia

Background: Clomethiazole is being structurally related to thiamine
and has been predominantly used for management of agitation,
alcohol delirium and withdrawal and in rare cases for restlessness.
There is little reported in literature regarding acute clomethiazole-
induced hepatotoxicity.
Objective: A case of acute hepatotoxicity that occurred in a 71 year-old
male patient with psycho-organic delirium who began clomethiazole
therapy is described.
Patient and methods: A case report. The diagnostic and treatment
procedures were reviewed. Clinical pharmacist was also introduced.
Results: Laboratory tests excluded other causes of acute liver injury.
Liver enzymes returned to normal within one week of clomethiazole
discontinuation. From the ratio S-AST/S-ALT it is possible to conclude
that hepatocytes damage already occurred and recovered soon after
clomethiazole discontinuation. To control symptoms of delirium
rapid switching from clomethiazole to zuclopenthixol was advised
by clinical pharmacist, therefore zuclopenthixol in small doses could
be used in patient with clomethiazole hepatotoxicity.
Conclusion: Clomethiazole should be included among the causes of
drug-induced hepatotoxicity. Open communication between the
physician and clinical pharmacist on the patient´s pharmacotherapy
is necessary to achieve optimal clinical outcomes.

doi:10.1016/j.jns.2013.07.1096
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Predictors of functional outcome of patients with Guillain–Barré
syndrome in intensive care unit

S.-B. Kwona, H.-J. Parka, S.-S. Hongb, Y.-K. Minna, S. Junga,
S.-H. Hwanga, K.-H. Kwona. aNeurology, Hallym University College of
Medicine, Republic of Korea; bRadiology, Soonchunhyang University
College of Medicine, Seoul Hospital, Seoul, Republic of Korea

Background: Approximately one third of patients with GBS need to
be admitted to the ICU because of respiratory failure. They are at risk
for systemic complications with substantial morbidity and conse-
quent mortality. There were only limited data about the morbidity of
ICU GBS patients and its impact on functional outcome.
Objective: To analyze predictors for the functional outcome in
consecutive GBS patients admitted to ICU.
Methods: Consecutive adult (≥15 years old) GBS patients admitted
to the ICU during 11-year period from Jan 2000 through Dec 2010
were included. Using mRS (modified Rankin Scale) at 6 months, we
divided and analyzed patients into favorable (mRS 0–2) and
unfavorable (mRS 3–6) outcome groups.
Results: Of 43 patients, there were significant differences in age
(P=0.007), ICU stay (P = 0.01), intubation (P=0.003), mechanical
ventilation (P=0.0001), tracheostomy (P=0.014), comorbid condi-
tions such as congestive heart failure (P = 0.013), complications such as
acute renal failure (P = 0.034), abnormal liver function test (P = 0.017),
cardiac complication (P = 0.026), pneumonia (P = 0.014), and sepsis
(P = 0.026), a high score in the TISS-28 (P=0.0001), and a high
APACHE II score (P = 0.007) between favorable (25; 58.1%) and
unfavorable outcome (18; 41.9%) groups. The mortality rate was 11.6%
(n= 5). Main causes of mortality were sepsis and cardiogenic shock. In
multivariable logistic regression analysis, TISS-28 (OR 2.55, 95% CI 1.06–
6.10, P=0.036) was independent predictor of unfavorable outcome.
Conclusion: The predictors for functional outcomes such as TISS-28
in GBS patients admitted to the ICU could help identify correctable
factors, optimize medical treatment, and guide discussions of
prognosis.

doi:10.1016/j.jns.2013.07.1097
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Minocycline cannot protect neurons against bilirubin-induced
hyperexcitation in the ventral cochlear nucleus

C. Li, S. Yin. Department of Otorhinolaryngology, Affiliated Sixth People's
Hospital of Shanghai Jiaotong University, Shanghai, China

Excitotoxicity has been suggested to play an important role inmany
central nervous system diseases, particularly in bilirubin encephalop-
athy. Minocycline treatment has been proposed to be one of the most
promising potential therapies for excitotoxicity-induced neurological
disorders. However, some key questions, such as the electrophysiolog-
ical effect of minocycline on neuronal excitability and hyperexcitation
in pathological conditions, require clarification. In this study, using
patch-clamp techniques, we showed that bilirubin increased the
frequency of both spontaneous excitatory postsynaptic currents
(sEPSCs) and neuronal firing in isolated ventral cochlear nucleus
(VCN) neurons at postnatal days 11–14 (P11–14) in rats but it did not
affect the amplitude of sEPSCs or glutamate-activated (IGlu) currents.
However, minocycline had no effect on sEPSC frequency or IGlu
amplitude. Furthermore, minocycline pretreatment did not abolish
bilirubin-induced sEPSC potentiation or neuron firing. These data
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suggest that minocycline does not affect excitatory synaptic transmis-
sion or hyperexcitation induced by bilirubin in VCN neurons. From
these results, we propose that the neuroprotective efficacy of
minocycline, if it can protect neurons against neurotoxicity induced by
substances like bilirubin, is mediated by either an alternative mecha-
nism or downstream events post neuronal hyperexcitation. Certainly,
additional investigation of the neuroprotective effects of minocycline is
required before embarking on further clinical trials.

doi:10.1016/j.jns.2013.07.1098
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A new percutaneous model of subarachnoid haemorrhage in rats

F. Murillo-Cabezasa, J. Egea-Guerrerob, E. Gordillo-Escobarb,
M. Moreno-Valladaresb, M. Munoz-Sánchezb. aCritical Care,
Sevilla, Spain; bVirgen del Rocio University Hospital, Sevilla, Spain

Objective: Describe the results obtained with a new percutaneous,
intracisternal model of subarachnoid haemorrhage (SAH) in Wistar
rats by a single injection of non-heparinised, autologous blood.

Methods: Once anaesthetized the rat was fixed prone in a stereotaxic
frame. After identifying the projection of the occipital bone, the needle
of the stereotaxic frame aspirated towards the foramenmagnumuntil it
punctured through the atlanto-occipital membrane and obtained
cerebrospinal fluid. Autologous blood (100 μl) was withdrawn from
the tail and injected intracisternally. This procedurewas repeated in the
sham group, injecting 100 μl of isotonic saline. On the fifth day post-
intervention, the rats were anaesthetized and the brain was exposed.
After a lethal injection of ketamine the brain was explanted and fixed in
paraformaldehyde. Gross and microscopic inspection of the slices
revealed the existence or non-existence of pathological findings.
Results: A total of 26 rats were operated on (13 in the SAH group/13
in the sham group). The average time between obtaining the blood
and the start of the intracisternal injection was 10 (±1.2) seconds.
The mortality rate was 16.12%. Intra- and extraparenchymal
ischemic–haemorrhagic lesions were found in three animals
(23.07%) — all from the SAH group — with ischemic neuronal cell
injury detected in two of the three.
Conclusions: The new rodent model of SAH is easy to perform, with
low mortality, minimally invasive, which makes it interesting for
future studies on vasospasm-related delayed SAH complications.

doi:10.1016/j.jns.2013.07.1099
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Addenbrooke's Cognitive Examination standardized verbal fluency
scores for differential diagnosis of ad and FTLD

A.J. Larner. Cognitive Function Clinic, Walton Centre for Neurology and
Neurosurgery, Liverpool, UK

Background: The Addenbrooke's Cognitive Examination (ACE) is a
commonly used cognitive screening instrument for the diagnosis of
dementia.
Objective: To examine the differential impairment of ACE Standardized
Verbal Fluency (SVF) scores for category fluency (CF) and letter fluency
(LF) and measure their diagnostic utility for the differentiation of
Alzheimer's disease (AD) and frontotemporal lobar degenerations
(FTLD).
Patients and methods: ACE was administered to consecutive new
outpatients attending a Cognitive Function Clinic.
Results:Of 285 patients administered ACE, final diagnoses included 114
AD patients and 16 FTLD patients. Examining scaled ACE SVF scores,
LF N CFwas found to have modest sensitivity (0.66) but poor specificity
(0.44) for the diagnosis of AD. LF b CF was found to have excellent
specificity (0.86) but poor sensitivity (0.25) for the diagnosis of FTLD.
Thesefigureswere compared unfavourablywith theACEVLOM ratio for
the same differential diagnosis: VLOM of N3.2 for diagnosis of AD had
sensitivity of 0.76 and specificity of 0.76; VLOM ratio of b2.2 for
diagnosis of FTLD had sensitivity of 0.31 and specificity of 0.90. The
comparison of area under the receiver operating characteristic curves
also favoured VLOM over SVF scores (0.80 vs 0.56).
Conclusion: Although verbal fluency has been described as the
“ESR of cognition” and VF tasks are very sensitive in detecting
dementia, ACE SVF scores showed no diagnostic advantage over
VLOM ratios for the differential diagnosis of AD and FTLD in this
patient cohort.

doi:10.1016/j.jns.2013.07.1101
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Applause sign: Diagnostic utility in a cognitive function clinic

A.J. Abernethy Holland, A.J. Larner. Cognitive Function Clinic, Walton
Centre for Neurology and Neurosurgery, Liverpool, UK

Background: The applause sign (signe d'applause) has been observed
in parkinsonian syndromes and cortical dementias.
Objective: To report the utility of the applause sign for diagnosis of
cognitive impairment.

Patients and methods: The three-clap test was administered to
consecutive new outpatients attending a Cognitive Function Clinic
over a 5-month period (September 2012–Janaury 2013).
Results: In 100 consecutive patients (M:F = 63:37; age range 20–
88 years,median 59.5 years), 37were demented byDSM-IV criteria and
20 had MCI by Petersen criteria. Nineteen had the applause sign, of
whom 9 had a dementia syndrome and 6 had MCI. Of patients with a
synucleinopathy (PD-MCI, PDD, DLB; n = 9), 5 (=55%) had the
applause sign, which was also seen in patients with AD, alcohol-related
dementia, and in 4 subjective memory complainers. Applause sign had
poor sensitivity for the diagnosis of dementia (0.24) or cognitive
impairment (0.26), but better specificity for these diagnoses (0.84 and
0.91 respectively).
Conclusion: In a prospective observational study of consecutive new
cognitive clinic outpatients, the applause sign was not sensitive for a
dementia orMCI diagnosis, but itwas specific (i.e. its absence effectively
rules out dementia or MCI). As in previous studies, the applause sign
was not found to be specific to a particular disease.

doi:10.1016/j.jns.2013.07.1102
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Age-associated changes of rat brain glutamate synthetase in rat
brain Astroglial cells

M. Mesripour. Medical Biochemistry, Islamic Azad University,
Khorasgan Branch, Isfahan, Iran

Glutamate (Glu) is known as an excitatory amino acid neurotransmitter
which interacts with Glu receptors for basal excitatory synaptic
transmission. Excessive levels of extracellular Glu in the brain are
excitotoxic and could lead to neurotransmitter imbalance, neuronal
death and several neurodegenerative processes. Astroglial cells remove
extracellular Glu and convert glutamine by astroglial-specific glutamine
synthetase (GS) enzyme. Several line of evidence indicated that aging
induces many disturbances in the regulation of astroglial glutamate
metabolism. Because age-related changes in the metabolism of DNA
could lead to alter the brain protein synthesis, in this study the rate of
DNA strand breaks, cytoskeletal glial fibrillary acidic protein (GFAP) and
GS contents in astroglial cells isolated from rat brain were investigated.
Three and 30 month-old Wistar rats were used. Astroglial cells were
purified and morphological characteristics of the cells were confirmed
and the rate of DNA strand breaks, GFAP and GS contents of the cell
preparations were determined. The rate of DNA strand breaks was
higher in cell preparation from aged rats, whereas the levels of GS on a
protein basis were relatively lower in old animals as compared to that
of young rats. However, GEAP content of the cells does not show a
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significant change in aged rat brain, though there is indication of lower
values comparedwith the young rat brain. Since, GS is themain enzyme
of glutamate metabolism, it is concluded that GS might be considered
as a therapeutic target for prevention of Dementia and Alzheimer´s
disease.

doi:10.1016/j.jns.2013.07.1103
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The correlation between cognitive impairment and depression in
patients on maintenance dialysis

S. Junga, Y.-K. Leeb, S.-B. Kwona, S.Y. Sonb, S.R. Choib, S.-H. Hwanga,
J.-W. Nohb. aDepartment of Neurology, Hallym University College of
Medicine, Seoul, Republic of Korea; bDepartment of Internal Medicine,
Hallym Kidney Research Institute, Hallym University College of Medicine,
Seoul, Republic of Korea

Patients with chronic kidney disease frequently show cognitive
dysfunction. The association of depression and cognitive function is
not well known in dialysis patients. We evaluated cognitive impair-
ment, depression and their relationship between methods of dialysis,
hemodialysis (HD) and peritoneal dialysis (PD). Fifty-six dialysis
patients were recruited and their clinical and laboratory data were
collected. The Korean version of Mini-Mental State Exam (K-MMSE)
was applied to screen cognitive function of patients and the Korean
version of Beck Depression Inventory (K-BDI) was used for detecting
depression. The average age of participants was 54.2 ± 10.2 years and
29 (51.8%) were female. The average dialysis vintage was 4.2 ±
3.8 years. PD group showed significantly higher K-MMSE score (27.8 ±
2.9 vs. 26.1 ± 3.1, p = 0.010) and lower K-BDI score (12.0 ± 8.4 vs.
20.2 ± 10.4, p = 0.003) compared with HD group. The percentage of
depression was higher in HD group (51.7% vs. 18.5%). There was a
negative correlation between cognitive function and depression in both
groups. Depression and education level were the independent predic-
tors for cognitive impairment in multivariate analysis. The cognitive
impairment was closely correlated with depression. It is important to
detect cognitive impairment and depression early in dialysis patient
with simple bedside screening tools.

doi:10.1016/j.jns.2013.07.1104
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Dementia, delirium and aggressive behaviour (AB) among
hospitalised elderly

A.N. Withanagea, S. Wassb, A. Foyc,d. aDepartment of Geriatrics, Hunter
New England Health, New Lambton Heights, Newcastle, NSW, Australia;
bDepartment of Geriatrics, Hunter New England Health, Newcastle,
NSW, Australia; cDepartment of Medicine, Calvary Mater Newcastle,
Newcastle, NSW, Australia; dUniversity of Newcastle, Newcastle,
NSW, Australia

Background: Aggressive behaviour (AB) is common among hospitalised
patients. Most available literature is focused on younger patients1. We
investigated the association of dementia and delirium with AB in the
inpatient setting among a cohort of elderly subjects and the outcome of
their index admission.
Method: We carried out a retrospective, observational study between
January 2010 and January 2012 using a standardized electronic
reporting system in a tertiary acute hospital in sub urban Australia.

Results: 145 episodes of AB among elderly (N = 93) accounting for
23.0% of all reported AB were identified. (4.9/1000 admissions, age
81.9 ± 6.3 years, male 61.5%). Delirium (92.3%) and dementia (60.4%)
were strongly associated. Antipsychotics (66.6%), Benzodiazepines
(9.6%) and a combination of the two (12.9%) were commonly used to
manage AB. 20% had to be physically restrained. In hospital mortality
rate was 10.3%, better than most reported rates for delirium2.
Residential care placement (39%) and the mean length of stay (15.5 ±
11.2 days) were comparable to reported outcomes of delirium2.

Conclusions: AB in elderly inpatients is strongly associated with
delirium and dementia. Frequently reported associations1 among
younger patients are not common in the elderly counterparts. There is
a window of opportunity to act when the majority of these patients
demonstrate milder AB prior to its escalation. Elderly hospitalized
patients demonstrating AB have unfavourable outcomes but our
institution had lower hospital mortality compared to most reported
outcomes of delirium2. The frequency of residential care placement and
length of stay was comparable to reported outcomes of delirium2.

doi:10.1016/j.jns.2013.07.1105
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Dietary patterns and risk of dementia in an elderly Japanese
population: The hisayama study

M.Ozawaa, T. Ninomiyaa,b, T. Oharaa,c, Y. Doia,b, K. Uchidad, T. Shirotad,
K. Yonemotoe, T. Kitazonob, Y. Kiyoharaa, The Hisayama Study Group.
aDepartment of Environmental Medicine, Kyushu University, Fukuoka,
Japan; bDepartment of Medicine and Clinical Science, Kyushu University,
Fukuoka, Japan; cDepartment of Neuropsychiatry, Graduate School of
Medical Sciences, Kyushu University, Japan; dHealth Promotion, School
of Health and Nutrition Sciences, Nakamura-Gakuen University, Fukuoka,
Japan; eBiostatistics Center, Kurume University, Fukuoka, Japan

Background: There are no previous reports that assessed the
association between dietary patterns and the risk of dementia in Asian
populations.
Objective: We investigated dietary patterns and their potential associ-
ationwith the risk of incident dementia in a general Japanese population.
Methods: A total of 1006 community-dwelling Japanese subjects
without dementia, aged 60–79, were followed up for 15 years (median).
The reduced rank regression procedurewas used to efficiently determine
their dietary patterns. The estimated risk conferred by a particular
dietary pattern on the development of dementia was computed using a
Cox proportional hazards model.
Results: Seven dietary patterns were extracted, of which dietary
pattern 1 was correlated with high intakes of soybeans and soybean
products, vegetables, algae, andmilk and dairy products, and low intake
of rice. During the follow-up, 271 subjects developed all-cause
dementia. Among them, 144 had Alzheimer's disease (AD) and 88 had
vascular dementia (VaD). After adjusting for potential confounders, the
risks for the development of all-cause dementia, AD and VaD, were
reduced by 0.66 (95%CI 0.46–0.95), 0.65 (95% CI 0.40–1.06), and 0.45
(95% CI 0.22–0.91) among subjects in the highest quartile of score for
dietary pattern 1 as compared to those in the lowest quartile.
Conclusion: Our findings suggest that higher adherence to a dietary
pattern was characterized by a high intake of soybeans and soybean
products, vegetables, algae, and milk and dairy products, and a low
intake of rice is associated with a reduced risk of dementia in the
general Japanese population.

doi:10.1016/j.jns.2013.07.1106
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Neurocognitive impairment (NCI) in HIV-1 infected adults in
Sub-Saharan Africa: A systematic review and meta-analysis

A. Ibrahima,b, A.G. Habiba, A.M. Yakasaib, L.F. Owolabia, Z.G. Habibc,
M. Gudajic, K.M. Karayea, D.A. Ibrahima. aMedicine, Bayero University
Kano, Kano, Nigeria; bMedicine, Aminu Kano Teaching Hospital, Nigeria;
cNeuropsychiatry, Bayero University Kano, Kano, Nigeria

Background: In SSA estimates of HIV related neurocognitive impair-
ment (NCI) and the effect of ART on it have varied. A study was
conducted to obtain the prevalence, burden and impact of ART on NCI.
Materials andmethods:We searched Medline and other databases for
relevant English language publications up to June 2012. Prospective
studies in adults from SSA reporting HIV status, utilization of ART and
presence of NCI using the IHDS were selected. Study quality was
assessed using standard criteria. Meta-analysis used random-effects
model to derive estimates and meta-regression was done to assess the
effects of age, gender, education and CD4 cell counts on NCI. Publication
bias and sensitivity analyses were conducted.
Results: 16 studies from 7 countries in SSA were included. The
frequency of NCI pre-ART was 42.37% (95% CI = 32.18–52.56%) and
30.39% (95% CI = 13.17–47.61%) among those on ART for ≥6 months.
We found no significant associations between age, gender, CD4 cell
counts and years of education with NCI. The patients on ART were less
likely to haveNCI compared toHIV infected pre-ART patientswith OR of
0.36 (95% CI = 0.19–0.69). In longitudinal studies with same patients
followed before and ≥6 months after ART, the OR of NCI after ART
compared to pre-ART was 0.23 (95% CI = 0.14–0.37). The combined
burden of NCI among pre-ART and on-ART patients was estimated at
8,121,910 (95% CI = 5,772,140–10,471,680).
Conclusions: HIV strongly predisposes to NCI leading to a huge burden
in SSA. Scale-up of ART can substantially reduce NCI in the region.

doi:10.1016/j.jns.2013.07.1107
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Complementary and alternative medicine use among patients
with cognitive impairment in Singapore

S. Hameeda, S. Tinga, F. Yanb, H. Ngb, D. Yeoc. aNeurology, National
Neuroscience Institute, Singapore, Singapore; bPsychology, Ngee Ann
Polytechnic, Singapore, Singapore; cNeurology, SGH, Singapore, Singapore

Introduction: Complementary and Alternative Medicine (CAM) is
defined as medical interventions and therapies that are not taught
widely in medical schools or available in hospitals (Eisenberg et al.,
1993). Examples of CAM include Acupuncture and Yoga. Information
of CAM use among patients is crucial for healthcare professionals to
play an active role in their patients' treatment plans. However, there
is limited information on CAM usage among patients with cognitive
impairment in Singapore. Hence, this study is aimed to determine
the prevalence and patterns of CAM use. In addition, relationship
between CAM use and demographic characteristics, and Health Locus
of Control (HLC) were also investigated.
Methodology: Fifty caregivers of patients with cognitive impairment
were recruited using the purposive sampling method, from Neurology
outpatient clinic in Singapore General Hospital (SGH) from November
2012 to January 2013.
Materials: An 11-item survey questionnaire, which collected informa-
tion about participant´s CAM usage and demographic information, was
used in the study. The caregiver's Multidimensional Health Locus of

Control Scale (MHLC), adapted from Wallston, Stein, & Smith's (1994)
MHLC scale — Form C, was also used in this study to assess the
participant's beliefs about their relative's health condition.
Results & summary: 42% of the participants reported using CAM, of
which 57.1% did not inform their doctors about their relative's CAM
usage The study found that majority of the users obtained information
of CAM from low-credible sources such as family, friends and internet.
The present study also found that female caregivers weremore likely to
use CAM for their relative's health condition.

doi:10.1016/j.jns.2013.07.1108
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The effect of an APOE polymorphism on cognitive function
depends on age

S.-K. Jeonga, M.-H. Shinb Namwon Study
aNeurology, Chonbuk National University, Jeonju, Republic of Korea;
bPreventive Medicine, Chonnam National University, Gwangju, Republic
of Korea

Objectives:APOE E4 polymorphism is a genetic susceptibilitymarker of
Alzheimer´s disease. However, it remains controversial whether this
polymorphism is related to cognitive function in general population.
We aimed to evaluate a cross-sectional association between the APOE
E4 genotype and cognitive function, and whether this association may
differ by age.
Methods: Cognitive function was assessed using the Korean version
of modified Mini-Mental State Examination (K-mMMSE) in 10,371
Koreans aged 45 to 74 yrs in Namwon City. According to the APOE E4
status, all participants were classified as non-carriers, heterozygotes,
or homozygotes. Participants were also categorized by age; 45–54,
55–64, and 65–74 years. Cognitive impairment was defined as
scoring below the 25th percentile according to age, sex, and
education. Multiple linear and logistic regression models were used
to evaluate the association between APOE genotypes and cognition.
Results: The frequency of APOE genotypes in the study population
was 0.4, 10.1, 1.1, 72.9, 14.7 and 0.8% for E2E2, E2E3, E2E4, E3E3,
E3E4, and E4E4, respectively. Compared to the APOE E4 non-carriers,
the heterozygotes and homozygotes showed 1.3% and 7.3% lower
K-mMMSE scores at 65–74 yrs and 0.8% and 4.6% higher scores at
45–55 yrs, respectively. The E4 homozygotes had a higher risk for
cognitive impairment (OR= 2.38, 95% CI = 1.13–4.98) at 65–74 yrs
compared to the non-carriers, but showed lower risk (0.19, 0.03–1.48)
at 45–54 yrs.
Conclusions: The present study demonstrates that the effect of APOE
E4 on cognitive function depends on age, with positive correlation
until late adulthood and negative correlation in the elderly.

doi:10.1016/j.jns.2013.07.1109
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A randomized placebo-controlled trial of quetiapine for the
treatment of behavioral and psychological symptom of
dementia in Alzheimer's disease patients

C.-S. Shin. Neurology, Seogwang General Hospital, Gwangju,
Republic of Korea

Objectives: This randomized, double-blind, placebo-controlled trial
examined the efficacy and safety of quetiapine in the treatment of
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aggression, agitation, and psychosis in elderly nursing-home patients
with dementia.
Methods: We conducted a 12-week, rater-blinded, randomised study
of 80 outpatients (72–85 years) with behavioral and psychological
symptom of dementia(BPSD) (assessed by NPI baseline score), who
received low dose quetiapine (12.5–50 mg/day). Primary efficacy
measures were: Neuropsychiatric Inventory (NPI); secondary efficacy
measures: Clinical Global Impression (CGI), Cohen–Mansfield Agitation
Inventory (CMAI), and Mini-Mental State Examination (MMSE). Safety
evaluations included the incidence of extrapyramidal symptoms (EPS)
and adverse events (AEs).
Results: Seventy-six of 80 patients were evaluable for efficacy (80 were
evaluated for safety), while 4 patients discontinued (4 lost to follow-up).
Seventy-six patients received quetiapine (mean dose 29 mg/day). NPI
scores decreased significantly from baseline to week 12 (P b or = 0.05
vs. baseline). Most patients (72.5%) experienced clinical improvement
(CGI-Improvement scores); quetiapine reduced agitation (CMAI scores);
and there was no cognitive impairment (MMSE scores). There were no
significant EPS. There were no cerebrovascular AEs or deaths.
Conclusions: Treatment with low-dose(mean dose 29 mg/day)
quetiapine resulted in significant improvement in aggression, agitation,
and psychosis associated with dementia and it was generally well
tolerated (including no cognitive impairment) in the treatment of BPSD
in elderly patients.

doi:10.1016/j.jns.2013.07.1110
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Iatrogenic cognitive impairment in elderly patient in Russia

S. Duma. Research Institute of Internal Medicine SB RAMS,
Novosibirsk, Russia

Introduction: Most iatrogenic cognitive impairment (ICI) can be
explained and can be attributed to polypharmacy in elderly, drug
interactions, and altered pharmacokinetics.
Objective: To evaluate iatrogenic effects of drugs in elderly patients.
Material and Methods: The treatment of 180 patients aged N65 years
who sought medical care in FSBI of Internal Medicine with complaints
of cognitive impairment (CI) with the diagnosis of ICI in 2011–2012
was analyzed. All patients who received at least 6–8 drugs per day
prescribed by the doctor about the current somatic pathology during
long-term period (more than 2 month) were included in the analysis.
Results: Itwas found that themost adverse effects on cognitive function
caused by benzodiazepine derivatives were use to improve sleep and
sedation — in 34%, the same effect for the neuroleptic group with 4.1%.
Antidepressants and antiepileptic drugs which were used in order to
reduce pain caused ICI in 12.6% of cases. Clinical picture was almost
identical to Alzheimer´s disease and after cessation of treatment ICI
persisted for 2–3 months. Therewas a growth of CI in patients receiving
drugs for internal, ophthalmic and neurological disease (CHD, diabetes,
constipation, glaucoma, ulcers, Parkinsonism, vertigo, others) even
with minimal anticholinergic activity — in 49.3% of patients. An effect
similar to the action of atropine was typical for prednisolone, digoxin,
nifedipine, and dipyridamole in few cases.
Conclusions: Our findings show that mental confusion was the most
frequent symptom of ICI. The decrease in the severity of CI after
withdrawal of the drug indicates ICI. General practitioners should
consider the possible iatrogenic effects in the treatment of elderly
patients.

doi:10.1016/j.jns.2013.07.1111
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Subjective memory complaints: Is family history of dementia a
risk factor?

A.J. Larner. Cognitive Function Clinic, Walton Centre for Neurology and
Neurosurgery, Liverpool, UK

Background: Ascertaining family history of dementia is a routine
part of cognitive assessment.
Objective: To measure the frequency of cognitive impairment
(dementia or mild cognitive impairment) in patients with or without
a positive family history of dementia.
Patients and methods: Family history of dementia was ascertained
in consecutive new outpatients attending a Cognitive Function Clinic.
Results: Of 139 patients, 43 reported a positive family history of
dementia but only four satisfied criteria for autosomal dominant disease
(3 or more affected family members in at least two generations). Of 63
patients with dementia or MCI, 14 (22.2%) had a positive family history,
all familial disease (at least one first degree family relative affected).
Of 76 patients with subjective memory complaints (neither dementia
nor MCI), 29 (38.2%) had a positive family history (either autosomal
dominant disease or familial disease). Risk ratio for subjective memory
complaint patients having a positive family history of dementia was 1.72
(95% confidence interval = 1.00–2.96). The null hypothesis that the
proportion of patients with a positive family history of dementia was the
same in cognitively impaired and non-impaired groupswas not rejected,
although a trend was observed (x2 = 3.41, df = 1; 0.1 N p N 0.05).
Conclusion: Positive family history of dementia may be one stimulus
for patient concerns about memory, leading to consultation and
onward referral of individuals with subjective memory impairment.
These individuals may be sensitized to the symptoms of memory
impairment, including memory lapses, by their family history.

doi:10.1016/j.jns.2013.07.1112
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Effects of gender on two clinical signs (attended alone and head
turning) of use in the diagnosis of cognitive complaints

A.J. Abernethy Holland, A.J. Larner. Cognitive Function Clinic,
Walton Centre for Neurology and Neurosurgery, Liverpool, UK

Background: Previous studies have shown that the attended alone
sign is very sensitive for the absence of cognitive impairment, whilst
the head turning sign is very specific for the presence of cognitive
impairment.
Objective: To report the effect of gender on the attended alone sign
and the head turning sign in diagnosis of cognitive complaints.
Patients andmethods:Data from studies of consecutive newoutpatients
attending a Cognitive Function Clinic were analysed by patient gender.
Results: In a study of the attended alone sign in 726 consecutive patients
(M:F = 383:343), the null hypothesis that the proportion of patients
attending alone did not differ significantly by gender was not rejected
(χ2 = 0.02, df = 1, p N 0.1). Diagnostic accuracy data by gender showed
similar sensitivity and specificity in males (0.91 and 0.49) and females
(0.96 and 0.40). In a study of the head turning sign in 246 consecutive
patients who attended with an informant (M:F = 123:123), the null
hypothesis that the proportion of patientswith the head turning sign did
not differ significantly by gender was not rejected although a trend was
observed (χ2 = 3.26, df = 1, 0.1 N p N 0.05). Looking at the diagnostic
accuracy data by gender, test sensitivity and specificity were better in
females (0.72, 0.98) than in males (0.58, 0.91).
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Conclusion: In prospective observational studies, gender does not
seem to influence the attended alone sign. The head turning sign
may possibly be of greater diagnostic utility in female patients.

doi:10.1016/j.jns.2013.07.1113
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Analysis of polymorphism in Brain-derived neurotrophic factor
gene in sporadic Alzheimer's disease in Han Chinese

X. Shu-Wen, G. Guangsheng, L. Dongfeng, Y. Ruifan, H. Fangfang,
X. Hao. Department of Neurology of Guangdong General Hospital,
Guangdong Academy of Medical Sciences, Guangdong Geriatrics Institute,
Guangdong Neuroscience Institute Guangzhou, Guangzhou, China

Objective: To investigate the association between the C270T
polymorphism of the Brain-derived neurotrophic factor (BDNF) gene
and sporadic Alzheimer's disease (SAD) in Han Chinese.
Methods: The polymerase chain reaction-restriction fragment length
polymorphism (PCR-RELP) was used to detect BDNF genotypes of 55
SAD patients and 80 controls.
Results: Gender or age had no significant difference in SAD and
control group (x2 = 0.072, p = 0.789; t = 1.494, p = 0.137, respec-
tively). The genotype distribution for the control group was not
significantly deviated from the Hardy–Weinberg equilibrium (x2 =
0.167, p = 0.682), and the frequency distributions of the two groups'
genotype and allele were not significantly different (x2 = 0.219,
p = 0.640; x2 = 0.211, p = 0.646, respectively).
Conclusion: There is no association between the C270T polymor-
phism of BDNF gene and SAD in Han Chinese.

doi:10.1016/j.jns.2013.07.1114
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Behavioural Assessment of the Dysexecutive Syndrome (BADS) on
the context of normal and pathological aging

M. Paixãoa, B. Peixotob. aPsychology and Health Research Unit
(UnIPSa-CESPU), Gandra, Portugal; bSciences, Instituto Superior
de Ciências da Saúde-Norte (CESPU), Gandra, Portugal

Several authors advocate the need to assess executive functioning (EF)
as a robust determinant of the functional status of the subject and as a
potential marker of dementia. However there are few available
instruments that allow the assessment of different components of the
EF in the context of aging, both normal and pathological. The present
work aimed to determine the psychometric properties of the Behav-
ioural Assessment of the Dysexecutive Syndrome (BADS) in the context
of aging in a Portuguese sample.
Our sample comprised 33 subjects with more than 65 years divided in
two groups: Control Group (n= 22),made of cognitively intact subjects;
Dementia Group (n= 11), composed of patients with probable
diagnosis of Alzheimer's disease (NINCDS-ARDA Criteria). We have
applied the BADS, the Dementia Rating Scale and the Geriatric
Depression Scale to both groups.
The BADS revealed good levels of acceptance, internal consistency,
discriminative and criterion validity. These results favor the use of
this instrument in the context of aging and dementia. It may be very
useful in monitoring EF and in the detection of dementia.

doi:10.1016/j.jns.2013.07.1115
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Posterior Cortical Atrophy — a possible cause for
visual complaints

J. Moreira Martinsa, J. Serinob, I. Ribeirob. aNeurology, Hospital Pedro
Hispano, ULSM, Oporto, Portugal; bOphthalmology, Hospital Pedro Hispano,
ULSM, Oporto, Portugal

Background: Posterior Cortical Atrophy (PCA) is a rare subtype of
Alzheimer's dementia accounting for 5% of its cases. It refers to a clinical
syndrome in which complex visual processing is progressively
disrupted due to a cognitive neurodegenerative disorder, clinically
distinct from typical Alzheimer's, but sharing similar neuropathological
features. It involves the posterior parts of brain used in visual and
gestural activities, with variable signs and symptoms observed in
Gerstmann and Balint syndromes. Language, memory and insight
remain relatively preserved until late in the course.
Clinical case: A 71-year-old woman was referred to our outpatient
clinic after 4 years of unspecific visual complaints affecting pre-
dominantly the left visual field. She was followed and investigated
during 2 years and no primary relevant ophthalmological pathology
was found. A neurological consultation was required and several
cognitive defects were detected: left hemineglect, prosopagnosia,
simultanagnosia, finger agnosia, and mild left–right disorientation.
She also had agraphia and alexia, without verbal language dysfunc-
tion. Her episodic memory was mildly impaired. The brain MRI
revealed bilateral parieto-temporal–occipital cortical atrophy pre-
dominantly affecting the right hemisphere.
Conclusion: It is relevant to recognize the PCA as a type of dementia
that usually presents first to the ophthalmologist due to its visual
impairments. Since visual complaints can occur following any lesion
affecting the visual pathways from the retina to the occipital lobe or
adjacent processing visual cortex, a full neuropsychological exami-
nation should be performed whenever there is doubt about the
significance of the visual impairment, especially when no obvious
ophthalmological pathology is found.

doi:10.1016/j.jns.2013.07.1116

Abstract — WCN 2013
No: 73
Topic: 5 — Dementia
The diagnostic utility of cerebrospinal fluid alpha-synuclein
analysis in dementia with Lewy bodies — a systematic
review and meta-analysis

X. Lima, J.M. Yeoa, A. Greenb, S. Palc,d,e. aCollege of Medicine and
Veterinary Medicine, University of Edinburgh, Edinburgh, UK; bCJD
Research & Surveillance Unit, Western General Hospital, Edinburgh,
Edinburgh, UK; cDepartment of Neurology, Forth Valley Royal Hospital,
NHS Forth Valley, Larbert, Edinburgh, UK; dDivision of Clinical
Neurosciences, Western General Hospital, Edinburgh, UK; eAnne Rowling
Regenerative Neurology Clinic, University of Edinburgh, Edinburgh, UK

Objectives: Dementia with Lewy Bodies (DLB) is difficult to
distinguish from other dementias due to heterogeneity in clinical
presentation and phenotypic overlap. Our aim was to investigate
the diagnostic utility of cerebrospinal fluid (CSF) alpha-synuclein
analysis in differentiating between DLB and other dementias.
Methods: We systematically searched MEDLINE, EMBASE, PsychINFO
and Web of Knowledge up to May 2012. Studies were included if they
utilized reproducible quantification methods of CSF alpha-synuclein
levels and included patients from a representative spectrum, classified
using international consensus criteria. Random effects model was used
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to calculate weighted mean difference (WMD) and 95% confidence
intervals between DLB and other groups.
Results:A total of 11 studies, comprising 2019 patientswere included. 7
studies were evaluated in a meta-analysis. Mean CSF alpha-synuclein
concentration was lower in DLB patients compared to those with
Alzheimer's disease (AD) [WMD −0.24; 95% CI, −0.44, −0.03;
p = 0.02]. No significant difference was identified between DLB
patients compared to those with Parkinson's disease [WMD 0.05; 95%
CI,−0.17, 0.28; p = 0.65] or other neurodegenerative conditions.Mean
CSF alpha-synuclein levels were significantly lower in DLB patients
compared to the non-synucleinopathies [WMD −0.25; 95% CI, −0.44,
−0.06; p = 0.01]. No significant differencewas foundbetweenDLB and
synucleinopathies [WMD 0.05; 95% CI, −0.17, 0.27, p = 0.65].
Conclusion: CSF alpha-synuclein may be of diagnostic use in
differentiating between DLB and AD. However, no definite conclusion
can be made due to assay heterogeneity, poor reporting standards
and study design. We emphasize the need for adherence to reporting
protocols in future studies.

doi:10.1016/j.jns.2013.07.1117
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Novel prion protein gene mutation at codon 196 (E196A) in a
septuagenarian with Creutzfeldt–Jakob disease

H. Zhanga, M. Wangb, L. Suna. aDepartment of Neurology, The First
Bethune Hospital of Jilin University, Changchun, China; bDepartment of
Neurology, Tengzhou Central People's Hospital, Tengzhou, China

Creutzfeldt–Jakob disease (CJD) is a rare and rapidly progressive
neurodegenerative disease in the central nervous system, which may
occur in inherited, acquired (variant and iatrogenic), or spontaneous
(sporadic) forms. Genetic CJD is caused by a point mutation of the
prion protein (PrP) gene (PRNP) on human chromosome 20. Here
we report a 76-year-old CJD patient found unexpectedly to harbor a
novel mutation in PRNP. Routine clinical investigations were
undertaken to elucidate the cause of the rapidly progressive
dementia and neurological decline manifested by the patient. Both
neuron-specific enolase (NSE) and 14-3-3 protein in the cerebrospi-
nal fluid (CSF) were positive. Magnetic resonance imaging (MRI)
diffusion-weighted image (DWI) revealed ribbon-like high signals in
the bilateral frontal, insular, occipital and parietal cortices, suggestive
of CJD. Electroencephalography showed typical periodic synchronous
discharge (PSD). Continuous deterioration of clinical symptoms was
observed, and typical manifestations including myoclonus and
akinetic mutism gradually appeared. CJD was clinically diagnosed
based on the above characteristic findings. Interestingly, a point
mutation of PRNP at codon 196 (E196A) was detected. To our
knowledge, we are the first to report the point mutation of PRNP at
codon 196 (E196A) in patients with CJD.

doi:10.1016/j.jns.2013.07.1118
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Facilitative effects of ginkgolide B and velvet antler polypeptide
on cholinergic progenitor differentiation

H. Zhanga, X. Sunb, L. Suna. aDepartment of Neurology, The First
Bethune Hospital of Jilin University, Changchun, China; bDepartment of
Neurology, People's Hospital of Zhengzhou, Zhengzhou, China

Objective: We aim to investigate the effects of ginkgolide B (GKB) and
velvet antler polypeptide (VAP) on the generation and differentiation of
cholinergic progenitors.
Methods: Telencephalon cells were cultured. GKB, VAP and the
combination of them were added into the culture medium. Cell
culture was terminated on day 4, and then the SP kit (Boster, China)
was used to mark the ChAT and BrdU positive cells. The data of these
positive cells were analyzed among groups.
Results: Compared to the control group, the neurospheres of experi-
mental group were bigger and the neurites were longer and stronger.
More cells migrated from neurospheres. Most cells of ChaT positive
distributed on the edge of neurospheres; only a small amount scattered
among the neurospheres. The number of ChaT positive neurons in
experimental group was higher than that in the control group,
especially the GKB and VAP combined group. The VAP group had the
most BrdU positive cells.
Conclusion: GKB and VAP, especially when used together, could
facilitate the generation and differentiation of cholinergic progenitors
efficiently.

doi:10.1016/j.jns.2013.07.1119
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Antidepressant treatment improves estrogen levels and cognitive
function in postmenopausal anxiety/depression patients

B.R. Zhou. GuangZhou Medical College, GuangZhou, China

Rationale and objectives: The current study investigated the role of
antidepressant treatment on the level of sex hormones and cognitive
function in post-menopausal anxiety/depression patients.
Methods: A total of 82 post-menopausal patients who were
diagnosed with anxiety/depression disorder and were not receiving
hormonal replacement therapy participated in a prospective, 6-month,
open-label naturalistic study. Patients were divided into an antidepres-
sant treatment group (44 cases) and a non-antidepressant treatment
(control) group (38 cases). We collected demographic data and tested
sex hormone levels and assessed the extent of psychological disorder
and examined cognitive function.
Results:

1) The E2 level at six-months post-treatment was significantly
increased, conversely, FSH and LH levels were significantly
decreased, in the antidepressant treatment group compared with
pre-therapy or the control group (P b 0.01).

2) HARS-14 and CHDS scores decreased significantly more, MoCA
scores significantly improved in the antidepressant treatment
group than in the pre-therapy or the control group (P b 0.01).

3) E2 levels were strongly correlated with MoCA and CHDS or
HARDS-14 scores at pre- and post-therapy in the antidepressant
treatment group. E2 levels maintained a significant association
with improvement in CHDS at post-therapy, even we controlled
for age, severity of depression, and MoCA scores, (R 0.35,
P 0.038).

Conclusions: The antidepressant Paroxetine improved cognitive
function in postmenopausal anxiety–depression patients, possibly
by increasing endogenous estrogen discharge or delaying degen-
eration of the gonads.

doi:10.1016/j.jns.2013.07.1120
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‘Lexical’ alexia in a Chinese semantic dementia patient

S.K.S. Ting, S. Hameed. Neurology, National Neuroscience Institute,
Singapore, Singapore

Semantic dementia (SD) is characterized by losing the ability to
understand the meaning of words and losing semantic knowledge.
Reading disorder or surface dyslexia or ‘regularization’ error is
typically described in English speaking patients. However, to date
little is known about the reading disorder in Chinese semantic
dementia patients. We describe a case of a Chinese SD patient who
completely lost the ability to read Chinese characters even with
common low stroke high frequency words. This suggests that
Chinese character reading is likely mainly reliant on visual ventral
pathway (orthography), in keeping with temporal lobe atrophy seen
in SD, rather than phonological pathway.

doi:10.1016/j.jns.2013.07.1121
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Effects of green tea consumption on cognitive dysfunction: An
exploratory clinical study

K. Idea, N. Wakamiyaa, M. Parka, N. Takumab, S. Fujiib, A. Nakaharab,
T. Suzukib, J. Nakasec, Y. Ukawac, Y.M. Sagesakac, H. Yamadaa.
aGraduate School of Pharmaceutical Sciences, University of Shizuoka,
Shizuoka, Japan; bWhite Cross Nursing Home, Higashimurayama, Japan;
cCentral Research Institute, ITO EN, Ltd., Shizuoka, Japan

Background: In rapidly aging societies worldwide, the number of
patients with disorders marked by cognitive dysfunction, such as
Alzheimer's disease, is gradually increasing; however, thus far, no
fundamental curative therapy has been established. Green tea,
whose major constituents are catechins and theanine, is known to
have various health benefits for humans. However, the effects of
green tea consumption on cognitive dysfunction remain to be
clinically verified.
Objective: To conduct a clinical study to investigate the effects of
green tea consumption on cognitive dysfunction.
Patients and methods: Twelve elderly nursing home residents (2
men, 10 women; mean age, 88 years) with cognitive dysfunction
(Mini Mental State Examination [MMSE] score: b28) were recruited.
Written informed consent was obtained from the patients and
caregivers. The patients were asked to consume green tea powder
(2 g/day [containing 227 mg of catechins and 37 mg of theanine];
manufactured by ITO EN Ltd., Tokyo) for 3 months. Cognitive function
was assessed by performing MMSE, and serum lipid levels were
measured.
Results: The MMSE scores (mean ± S.D.) significantly improved
after the intervention (before intervention, 15.3 ± 7.7; after inter-
vention, 17.0 ± 8.2; p = 0.025), especially for the category recent
memory. Regarding serum lipid levels, low-density lipoprotein
(LDL)-cholesterol levels remained unaltered, but triglyceride levels
decreased significantly (before intervention, 124 ± 80 mg/dL; after
intervention, 103 ± 57 mg/dL; p = 0.041).
Conclusion: These results suggest that green tea consumption may
be effective in improving cognitive function, and additional confir-
matory long-term controlled studies are needed.

doi:10.1016/j.jns.2013.07.1122
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Fast and slow conversion to Alzheimer's disease in mild cognitive
impairment: Role of cerebrospinal fluid biomarkers

M. Tondellia, A. Chiaria, M.A. Molinaria, R. Bedina, G. Bonifacioa,
T. Trentib, P. Nichellia. aNeuroscience Department, University of Modena
and Reggio Emilia, Modena, Italy; bClinical Pathology-Toxicology,
Ospedale Civile S. Agostino-Estense, Modena, Italy

Introduction: It is well known that CSF biomarkers help discrimi-
nating preclinical AD from age-associated memory impairment and
other forms of dementia. Little is known about the ability of these
biomarkers to predict speed of progression to AD in MCI patients.
Objective: To examine whether demographic, neuropsychological
and CSF parameters at the preclinical stage of AD can be used to
discriminate between slow and rapid converters to AD in patients
with MCI.
Materials and methods: A group of 71 MCI patients was recruited
from our Memory Clinic according to clinical criteria. We investigated
baseline CSF and neuropsychological biomarker patterns between
groups of MCI patients stratified by later diagnoses of conversion to
AD or other dementia. In addition, MCI patients who converted to AD
(cMCI) were classified in slow and rapid converters (b or N 18months).
Results: cMCI show at baseline lower Aβ1-42 as compared to patients
who remained stable MCI or who developed other dementia. The
subgroup analysis between slow and rapid converters confirmed the
role of Aβ1-42 to discriminate between the 2 groups: rapid converters
showed already at baseline lower Aβ1-42 levels as compared to slow
converters. Survival analysis confirmed that cMCI patients with lower
value of CSF Aβ1-42 at baseline had significantly shortest median
dementia-free survival.
Conclusion: Our results suggest that Aβ1-42 may be related to speed
of conversion to AD in MCI patients and it could be useful in the
stratification of cMCI population to support patients' workup in
clinical setting.

doi:10.1016/j.jns.2013.07.1123

Abstract — WCN 2013
No: 186
Topic: 5 — Dementia
Music therapy using flash song therapy for outpatients with
juvenile Alzheimer's disease

M. Nakamuraa, M. Iizukab. aNeurology, Kyoto Medical Center, Kyoto,
Japan; bBrain Nerve Center, Kyoto Medical Center, Kyoto, Japan

Background: Music therapy is applied to dementia as a non-
pharmacological treatment; there is some evidence of its beneficial
effects. However, most reported studies have been focused on patients
in nursing homes.
Objective: To examine the effects of music therapy using Flash Song
Therapy for dementia patients at home and visiting our hospital.
Patients and methods: Eight patients with juvenile Alzheimer's
disease (MMSE 0–23, average 10.5) were included in this study;
their cognitive functions, behavioral and psychological symptoms of
dementia (BPSD), ADL, QOL and caregiver burden were evaluated
before and after 8 and 16 private sessions. We used Flash Song
Therapy, a method of music therapy that we developed. In this
method, patients sing their favorite songs, usually more than twenty,
one after another. Just when the first verse of one song ends, the
introduction of the next song begins; the quick changes of songs
and rhythms stimulate their brains and bodies and fill them with
pleasure and satisfaction.
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Results: The scores of BPSD and QOL improved significantly after the
sessions, and some patients showed improvements in cognitive
function. The tempo of gait tended to increase after each session. Some
families and caregivers reported that the patients became calm, joyful
and able to speak about themselves confidently, among others.
Conclusion: Music therapy using Flash Song Therapy could be one
clinical approach for outpatients with dementia.

doi:10.1016/j.jns.2013.07.1124
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Utility of neuropsychological tests in the diagnosis of amnestic
mild cognitive impairment and Alzheimer's disease or
other forms of dementia

S. Gjecia, D. Naçob, E. Shehuc, M. Rakacollia, J. Krujaa. aNeurology,
University of Medicine, Service of Neurology, Albania; bNeurology,
Specialistic Policlinic, Tirana, Albania; cNeurology, Specialistic Policlinic,
Durres, Albania

Aim: To show objective cognitive decline and estimate the severity
of dementia and to determine whether dementia severity and the
atrophy predict subsequent cognitive deficiency in dementia.
Background: The identification of variables that accurately predict
progressive cognitive decline in dementia has important clinical
implications and is essential to apply potential treatments. Amnestic
mild cognitive impairment patients form a heterogeneous population
that constitutes a higher risk for dementia development.
Methods: We recruited 5 AD patients and 3 amnestic mild cognitive
impairment (aMCI) patients. Magnetic resonance imaging (MRI) was
applied to all subjects for evaluating the atrophy. We applied a
neuropsychological test battery including Wechsler memory scale
(WMS), verbal fluency, verbal learning, dual similarities, clock drawing
test, Benton face recognition, Hooper visual organisation test, visual
memory test, visual learning and MMSE.
Results: 5 AD patients confessed cognitive problems with the worst
cognitive score onmemory test (encoding, recall, retrieval) and impaired
visuospatial skill (Benton Facial Recognition) related with medial
temporal or posterior cortical lobe atrophy. The 3 amnesticmild cognitive
impairment patients confessed cognitive problems on executive dys-
function (and lesser on memory impairment) and severe visuospatial
and visuo-constructive disabilities and psychomotor slowing.
Conclusion: AD patients presented progressive episodic memory
impairment and impaired visuospatial skills (progressive cortical
visual and visuospatial impairments if posterior cortical atrophy was
present). aMCI patients may develop AD, but also other forms of
dementia. Clinical correlates of cognitive disorders must be frequent
in dementia.

doi:10.1016/j.jns.2013.07.1125
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Involvement of the cholinergic basal forebrain nuclei in
spinocerebellar ataxia type 2 (SCA2)

U. Rüba, K. Farraga, K. Seidela, E. Bruntb, H. Heinsenc, K. Bürkd,
B. Meleghe, G. Auburgerf, W. den Dunneng, H.-W. Korfa. aDr. Senckenberg
Chronomedical Institute, J.W. Goethe University, Frankfurt/Main, Germany;
bDepartment of Neurology, University Medical Center Groningen, Groningen,
The Netherlands; cMorphological Brain Research Unit, Julius Maximilians

University, Würzburg, Germany; dDepartment of Neurology, Philipps-
University of Marburg, Marburg, Germany; eDepartment of Medical
Genetics, University of Pecs, Pecs, Hungary; fDepartment of Neurology,
J.W. Goethe University, Frankfurt/Main, Germany; gDepartment of Pathology
and Medical Biology, University Medical Centre of Groningen, Groningen,
The Netherlands

Background: Spinocerebellar ataxia type 2 (SCA2) is a polyglutamine
disease associated clinically with attention deficits, impairments of
verbal memory, frontal-executive and visuospatial functions, as well as
global cognitive decline. The possible morphological correlates of these
cognitive deficits are unclear.
Objective: To analyze the neuropathological state of the cholinergic
basal forebrain nuclei (i.e. medial septal nucleus, MS; nuclei of the
vertical and horizontal limbs of the diagonal band of Broca, DBV, DBH;
basal nucleus of Meynert; BNM) in SCA2 patients which are believed to
be crucial for several aspects of normal cognition.
Patients and methods: Pigment–Nissl stained and AT8 tau-
immunostained serial thick sections through the cholinergic basal
forebrain nuclei of clinically diagnosed and genetically confirmed SCA2
patients and control individuals were analyzed.
Results: These analyses revealed a severe and consistent neuronal loss in
all of the cholinergic basal forebrain nuclei (MS: 72%; DBV: 74%; DBH;
72%; BNM: 86%) of the SCA2 patients studied. Damage to the basal
forebrain nuclei was associated with everyday relevant cognitive deficits
only in our SCA2 patient with an advanced Alzheimer's (AD)-related tau
pathology.
Conclusions: The findings of the present study (1) indicate that the
mutation and pathological process of SCA2 play a causative role for
the severe degeneration of the cholinergic basal forebrain nuclei and
(2) suggest that degeneration of the cholinergic basal forebrain
nuclei per se is not sufficient to cause profound and global dementia
detrimental to everyday practice and activities of daily living.

doi:10.1016/j.jns.2013.07.1126
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Cognitive function in patients with arterial hypertension and
cerebrovascular complications of Uzbek people

N.U. Mahkamova. Cerebrovascular Disease, Republikan Specialized
Centre of Cardiology, Tashkent, Uzbekistan

Objective: To study the state of cognitive function in patients with
arterial hypertension (AH) and chronic cerebrovascular events
(CCVEs).
Material and methods: 50 patients of both sexes were examined aged
from 33 years to 73 years. Cognitive disorders were detected using
some scales:MMSE and a battery of tests of frontal dysfunction— BTFD.
All the patients were divided as follows: the first group— patients with
hypertensive encephalopathy; the second group — patients with ET 2,
the third group — patients with ET-3, and the fourth group — patients
with GE effects of stroke.
Results: Thus, 85.7% patients of the first group were with normal
cognitive function according to BTFD. Patients with mild cognitive
impairmentwere 14.3%. In the second group the frequency of occurrence
of false violations and symptoms of mild dementia according to BTFD
were the samewith similar data obtained in the study on anMMSE scale.
Moderate cognitive disorders are almost 2 times less likely (21.8% vs.
35.8% p b 0.05).
In the third group consisting of patientswithmild cognitive impairment
according to BTFD was 70.8%. The lowest percentage included patients
with dementia of mild severity (4.2% vs. 20.8%, p b 0.03).
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In the fourth group consisted of patients characterized by differences
in the absence of dementia, detection of dementia is 20% according
to the MMSE and BTFD scales. That the results of both tests in 80% of
patients had mild cognitive impairment.
Conclusion: The degree of cognitive impairment depends on the
degree and duration of hypertension.

doi:10.1016/j.jns.2013.07.1127
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Human prion diseases in Japan: A prospective surveillance
from 1999

N. Sanjoa, M. Higumaa, M. Hizumea, Y. Nakamurab, T. Kitamotoc,
M. Yamadad, T. Hamaguchid, F. Moriwakae, M. Aokif, Y. Kuroiwag,
M. Nishizawah, M. Takedai, T. Inuzukaj, K. Abek, H. Murail, S. Murayamam,
K. Satohn, M. Haradao, N. Saitop, I. Takumiq, K. Sakaid, I. Nozakid,
M. Noguchi-Shinoharad, S. Koyanor, A. Yokosekih, K. Yoshiyamai,
M. Takaos, Y. Hayashij, H. Mizusawaa Prion disease Surveillance
Committee, Japan. aNeurology and Neurological Science, Tokyo Medical
and Dental University, Graduate School of Medical and Dental Sciences,
Tokyo, Japan; bPublic Health, Jichi Medical University, Tochigi, Japan;
cNeurological Science, Tohoku University School of Medicine, Sendai, Japan;
dNeurology and Neurobiology of Aging, Kanazawa University Graduate
School of Medical Science, Kanazawa, Japan; eNeurology, Hokuyukai
Neurological Hospital, Sapporo, Japan; fNeurology, TohokuUniversity School
of Medicine, Sendai, Japan; gNeurology, University Hospital, Mizonokuchi
Teikyo University School of Medicine, Kanagawa, Japan; hNeurology, Brain
Research Institute, Niigata University, Niigata, Japan; iPsychiatry, Osaka
University Graduate School of Medicine, Osaka, Japan; jNeurology and
Geriatrics, Gifu University Graduate School of Medicine, Gifu, Japan;
kNeurology, OkayamaUniversity, Okayama, Japan; lNeurology, Neurological
Institute, Graduate School of Medical Sciences, Kyushu University, Fukuoka,
Japan; mNeurology and Neuropathology, Bioresource Center, Brain Bank for
Aging Research, Tokyo Metropolitan Geriatric Hospital and Institute of
Gerontology, Tokyo, Japan; nMolecular Microbiology and Immunology,
Nagasaki University Graduate School of Biomedical Sciences, Nagasaki,
Japan; oRadiology, Institute of Health-Biosciences, The University of
Tokushima Graduate School, Tokushima, Japan; pNeurosurgery, The
University of Tokyo Hospital, Tokyo, Japan; qNeurosurgery, Nippon Medical
School Musashi Kosugi Hospital, Kanagawa, Japan; rNeurology, Yokohama
City University Graduate School of Medical Sciences, Yokohama, Japan;
sNeuropathology, The Brain Bank for Aging Research, Tokyo Metropolitan
Geriatric Hospital and Institute of Gerontology, Tokyo, Japan

Background: A nationwide surveillance system for human prion
diseases (PrDs) was established in April 1999 (Nozaki et al.).
Objective: To describe the features of epidemiology, clinical
manifestations and CSF biomarkers of human PrDs in Japan.
Patients and methods: Information on clinical, neuropathological,
and molecular genetic data of patients suspected as having PrDs was
analyzed by the Committee, from April 1999 to September 2012.
Results: We have obtained the information of 3664 patients. A total of
1894 cases (51.7%) of PrDs were identified, including 1452 cases of
sporadic CJD (sCJD) (76.7%), 270 cases of genetic CJD (14.3%), 79 cases
of GSS (4.2%), 4 cases of FFI (0.2%), 81 cases of dura mater graft-
associated CJD (dCJD) (4.3%), and 1 case of variant CJD (vCJD) (0.1%).
The overall annual incidence rate was 1.01 cases per million person–
years. Genetic analysis was performed in 1375 patients, and revealed
that 351 cases had a mutation in PRNP gene. The most frequent
mutation was 151 cases of V180I mutation (43.0%), followed by 70
cases of P102L, 52 cases ofM232R, 49 cases of E200K, 6 cases of P105L, 5
cases of D178N, and 3 of V180I +M232R. Autopsy was performed in

17% of the total 1458 patients. Of the total 144 dCJD cases in Japan, 81
cases appeared in this surveillance system. Only one case of vCJD was
identified in 2005.
Conclusion: Human prion diseases in Japan were characterized by
frequent occurrence of dCJD and relatively larger amount of patients
with uncommon genetic prion diseases.

doi:10.1016/j.jns.2013.07.1128

Abstract — WCN 2013
No: 486
Topic: 5 — Dementia
Brain volumetry and emotional processing in demented patients

G.-R. Beatriza, F.G. Anab, V. Clarissab, G.-F. Danielc, G.-P. Pablod,
P. Gonzalod, H.-T. Juan Antonioe, C.-G. Carmenf, E. Heinerg. aBasic
Psychology, Universidad de Educación a Distancia, Spain; bNeurology,
Hospital Universitario La Paz, Spain; cFundacion Investigación Biomédica,
Hospital Universitario La Paz, Spain; dUniversidad Rey Juan Carlos, Spain;
eUniversidad Rey Juan Carlos Juan Carlos, Spain; fUniversidad de Educación
a Distancia, Madrid, Spain; gJulius Maximiliam University, Würzburg,
Germany

Background: Emotional deficits and cerebral atrophy are both features of
Alzheimer's disease (AD). Behavioral studies have provided evidence that
AD patients have deficits in the recognition of emotional expressions,
especially when the processing is concurrent with another task.
Objective: We examined the relationship between brain atrophy and
deficits in the identification of emotional expressions under two
attentional conditions: simple and double task (DT) performance.
Patients and methods: 40 subjects (27 healthy subjects, mean
age = 71.70 ± 4.23 and 13 AD patients, mean age = 75.92 ±
6.64 years) had to identify 24 facial expressions enacting the six basic
emotions under two conditions: identification only and identification
concurrent with a Digit Recall trial. All participants underwent an MRI
scan. All MR imaging was performed on a 3T Signa HD× MRI scanner
(GE Healthcare, Waukesha, WI) using an eight-channel phased array
coil. A 3DT1 sequence with a TR= 9.24 s, TE = 4.148 ms, TI = 650 ms,
NEX= 1, matrix size = 512 × 512, 170 slices, resolution= 0.4688 ×
0.4688 × 1, and flip angle = 12 was acquired for each subject. For each
subcortical structure the volume normalized by the total intracranial
volume was calculated.
Results: It is shown that the atrophy of subcortical structures in AD
patients (amygdala, hippocampus and pallidum) correlates only with
the simple identification task, and the atrophy of cortical structures
correlates with both conditions (frontal lobe and parietal lobe).
Conclusion: The present findings represent a contribution to our
understanding of emotional processing in demented patients.
Specifically, we demonstrate how brain atrophy characteristic of AD
patients affects the ability to identify emotional faces as a function of
attentional demands.

doi:10.1016/j.jns.2013.07.1129
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The mini mental state examination could be helpful for
thromboembolic risk stratification in atrial fibrillation?

N. Diaconu. Institute of Cardiology, Chisinau, Moldova

Aims: To determine whether atrial fibrillation (AF) in stroke-free
patients is associated with impaired cognition and to determine the
correlation between thromboembolic risk and the cognitive impairment.
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Methods: 218 patients with AF, free of stroke, were consecutively
examined. All cases underwent physical and instrumental examinations.
To investigate the cognitive status subjects underwent the Mini Mental
State Examination.
Results: The subjects (218) (mean 70.1 ± 0.65 years; 59% W) were
stratified according to ECG features into 3 groups: (I) those with de
novo AF (n = 6; 2.8%), (II) those with paroxysmal AF (n = 40;
18.4%), and (III) those with chronic AF (n = 172; 78.9%). Cognitive
status was found to be significantly different in the 3 groups: group I
— 28.1 ± 1.9; group II — 25.9 ± 2.9; and group III — 24.9 ± 2.9
(p b 0.01). Thromboembolic risk (according to CHA2DS2-VASc) was
similar between groups (3.1 ± 0.6 in gr.III vs. 2.9 ± 0.8 in gr.II and
1.9 ± 0.2 in gr.I, p = 0.05). There was a significant association
between thromboembolic risk and the presence of cognitive
disturbances (MMSE b 26) (8.7% low risk, 21.4% moderate risk, and
48% high risk, p b 0.05). Brain CT scan has shown multiple cerebral
ischemic areas in 52% of patients with cognitive disturbances.
Among 56 patients with CHA2DS2-VASc score = 1, twelve of them
(21.4%) have had MMSE — 26 with lacunar or ischemic changes in
25%.
Conclusions: Cognitive dysfunction is common in patients with
chronic atrial fibrillation. The MMSE, in addition to CHA2DS2-VASc,
could help to identify patients with atrial fibrillation who need
oral anticoagulation and those who need extra efforts to maintain
effective optimal anticoagulation.

doi:10.1016/j.jns.2013.07.1130
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Diabetes exacerbates Alzheimer's disease induced brain pathology.
Possible neuroprotective effects of Cerebrolysin

H.S. Sharmaa, R.J. Castellanib, D.F. Muresanuc, M.A. Smithd, R. Patnaike,
H. Moesslerf, A. Sharmaa. aSurgical Sciences, Anesthesiology & Intensive
Care Medicine, Uppsala University Hospital, Uppsala, Sweden; bPathology,
University of Maryland, Baltimore, MD, USA; cClinical Neurosciences,
Medicine & Pharmacy Cluj-Napoca, Cluj-Napoca, Romania; dPathology,
Case Western Reserve University Medical School, Cleveland, OH, USA;
eNational Institute of Technology, School of Biomedical Engineering,
Banaras Hindu University, Varanasi, India; fEver Neuro Pharma,
Oberburgau, Austria

Diabetes mellitus is a devastating disease that affects central nervous
system (CNS) function causing brain pathology. Recent studies
indicate that Alzheimer's Disease (AD) may reflect brain diabetes
and may have a strong link with the disease as predisposing factor.
However, the details of a possible link between diabetes and AD are
still not well known. Previous works from our laboratory showed
that diabetes exacerbates brain pathology following heat stroke and
traumatic brain or spinal cord injuries. Thus, there is a possibility
that diabetes may also aggravate AD induced brain pathology. This
hypothesis was examined in our lab using a rat model of AD using
amyloid-beta protein (AbP) infusion in normal or diabetic rats. Our
observations show that AbP infusion exacerbates brain pathology
in diabetic rats as compared to normal control group. This indicates
that diabetes has the capacity to enhance AD pathology. Interest-
ingly, concomitant infusion of Cerebrolysin, a combination of the
brain, glia and endothelial cell derived neurotrophic factors with
small peptide fragments is able to thwart AbP induced AD
pathology in low doses (2.5 to 5 ml/kg, i.v.) in normal rats.
However, in diabetic animals high doses of the drug (10 ml/kg) or
nanowired delivery of the compound (5 ml/kg) is needed to
achieve effective neuroprotection. These observations suggest that

diabetes play a major role in AD pathology andmodulate therapeutic
efficiency of drug therapy.

doi:10.1016/j.jns.2013.07.1131
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Frequency of occurrence of disorders of higher mental functions
of vascular diseases of cerebrum and dynamics under influence
of treatment

S. Perminova. MSH ‘OOO Gazprom Transgaz Kazan’, Kazan State Medical
Academy, Kazan, Russia

Background: Disorders of higher mental functions of vascular
diseases of cerebrum are essential. Characteristic of disorder in the
sphere of higher mental activity and its dynamic condition under
influence of treatment are important for daily life.
Objective: To study the specialties of disorders of higher mental
functions of patients with cerebrovascular disease.
Patients and methods: 121 patients (26.4% men and 73.6% women)
with an average age 63.6 ± 8.8 and with cerebrovascular disease were
studied. Neuropsychological examination was made in all spheres of
higher mental activity. After treatment, examination of dynamic
condition of higher mental function was made.
Results: Disorders memory 88.4% of patients, attention 83.5%,
somatosensory gnosis 81.9%, intellect 66.9%, auditory gnosis 59.5%,
dynamic praxis 52.9%, speech 50.4%, optic gnosis 44.6%, counting 11.6%,
writing 10.7%, and reading 8.3%. After treatment: disorder memory
40.5% of patients, attention 31.4%, somatosensory gnosis 18.2%, intellect
26.4%, auditory gnosis 13.2%, dynamic praxis 9.9%, speech 17.4%, optic
gnosis 18.3, counting 5.0%, writing 6.6%, and reading 4.1%. Most changes:
memory 88.4%, attention 83.5%, somatosensory gnosis 81.9, and intellect
66.9%. Least changes: counting 11.6%, writing 10.7%, and reading 8.3%.
Spheres of higher mental activity which had considerable improve-
ments: after treatment— somatosensory gnosis: before treatment 81.8%,
after treatment 18.2%; auditory gnosis: before treatment 59.5%, after
treatment 13.2%; and dynamic praxis: before treatment 52.9%, after
treatment 9.9%.
Conclusion: For diagnostics of higher mental disorders of vascular
diseases of cerebrum, the study of memory, attention, somatosensory
gnosis and intellect is necessary. All spheres of high mental activities
can be treated. Best results are possible in somatosensory gnosis,
auditory gnosis and dynamic praxis.

doi:10.1016/j.jns.2013.07.1132
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Alzheimer's disease CSF biomarkers predict cognitive decline in
healthy elderly over two years

J.A. Monge-Argilésa, R. Gasparini-Berenguera, C. Muñoz-Ruizb,
J. Sánchez-Payác, M.E. Blanco-Cantóa, C. Leiva-Santanaa. aNeurology
Department, University General Hospital of Alicante, Alicante, Spain;
bImmunology Laboratory, University General Hospital of Alicante,
Alicante, Spain; cPreventive Medicine Department, University General
Hospital of Alicante, Alicante, Spain

Background: In some studies with elderly as control subjects, up to
30% of people developed cognitive decline in the next 2–3 years.
Aim: To check the ability of CSF biomarkers of Alzheimer's disease
(CSF-BMK-AD) to make discriminations within a healthy group,
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according to their cognitive development, at two years of obtaining
the sample.
Material and methods: Between 2008 and 2010, 67 subjects
without cognitive or behavioral disorders were included as a control
group in a study of CSF-AD-BMK. In most cases, neuropsychological
assessment was performed both at baseline and at follow-up two
years later. CSF was obtained at the inclusion and analyzed by
INNOTEST reagents, measuring Aβ1–42, total-tau and P-tau181p
protein levels, as well as T-tau/Aβ1–42 and P-tau181p/Aβ1–42 ratios.
Results: Two years after inclusion, 28 subjects were not able to be
checked. Among the 39 remaining, 29 were cognitively stable and 11
showed a GDS score greater than 2. When compared both groups, we
found significant differences in Aβ1–42 protein level (820 vs 1359 pg/ml,
p b 0.003), in the T-tau/Aβ1–42 ratio (0.40 vs 0.19, p b 0.009) and in the
P-tau181p/Aβ1–42 ratio (0.09 vs 0.04, p b 0.003).
Conclusion: In a group initially asymptomatic, CSF-BMK-AD seems
able to discriminate between subjects depending on their cognitive
evolution at the two years follow-up. Our results are consistent with
the decrease of CSF Aβ1–42 protein levels, as the first finding in
preclinical AD.

doi:10.1016/j.jns.2013.07.1133
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Serum levels of albumin–amyloid beta complexes are useful for
monitoring of the progression of Alzheimer's disease

K. Yamamoto, H. Shimada, S. Ataka, T. Miki. Department of Geriatric
Medicine andNeurology, Osaka City University Graduate School of Medicine,
Osaka, Japan

Objective: Decreased amyloid β (Aβ) clearance from brain to blood
may play a key role in the development of Alzheimer's disease (AD). Aβ
is normally bound to and transported by albumin in blood, thus possibly
maintaining a constant concentration of free Aβ in blood. We therefore
hypothesized that decreased serum levels of albumin–Aβ complexes
may be associated with decreased Aβ removal from brain to blood,
resulting in Aβ accumulation in the brain.
Methods: We performed a cross-sectional investigation of the
association between serum levels of albumin-Aβ complexes (SLAAC)
and AD prevalence.
Results: The mean SLAAC was significantly lower in the AD group
than in the control group. Decreased SLAAC was correlated with
decreased CSF levels of Aβ42 and elevated CSF p-tau (r = 0.38,
P = 0.0221; r =−0.43, P = 0.0090, respectively), findings that have
been shown to be associated with AD progression.
Conclusions: This novel method may be very useful for monitoring
of the progression of AD.

doi:10.1016/j.jns.2013.07.1134
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Effects of endogenous serotonin potentiation on passive
avoidance learning and memory in rats

S. Jamal Omidia,b, S. Shahidib, M. Araghchianb, A. Jamal Omidia,
A. Farhdinasabc. aNeurology, Tehran University of Medical Sciences,
Tehran, Iran; bPhysiology, Hamedan University of Medical Sciences,
Hamedan, Iran; cPsychiatry, Hamedan University of Medical Sciences,
Hamedan, Iran

Background: Activation or blockage of serotonin receptors can
induce alterations in learning and memory. The physiologic role of
serotonin in different models of learning and memory processes is
not clearly understood.
Objective: In this study the role of endogenous brain serotonin on
acquisition, consolidation and retrieval steps of passive avoidance
learning and memory was investigated.
Material andmethods: In this study, in the case groups, fluoxetinewas
administrated either orally before training (group 1) or retention
(group 2), or by intraperitoneal injection after training of passive
avoidance learning and memory tasks (group3), while the control
groups only received saline without fluoxetine. The data were analyzed
by Student t test for parametrical data, and Mann–Whitney test for
nonparametrical data.
Results: The number of learning trials for acquisition in the group
receiving fluoxetine before training was more than control group.
There were no significant differences in the step trough latency to
the dark compartment and the time spent in the dark compartment
between groups that received fluoxetine or saline after training
(consolidation),or the groups receiving oral fluoxetine or saline
before performance during the retention test.
Conclusion: It is concluded that, in the passive avoidance learning
and memory task, potentiating serotonin function in the synapses
could decrease acquisition (P b 0.05), but cause no significant effect
on consolidation and retrieval (P = 0.3).

doi:10.1016/j.jns.2013.07.1135
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Suicide in dementia

W.-D. Möllera, G. Brandtb, J. Wohlerta, P. Kroppc. aHG-Creutzfeldt-
Institute, University of Kiel, Kiel, Germany; bInstitute of Applied
Neurobiology, University of Heidelberg, Heidelberg, Germany; cInstitute
of Medical Psychology and Medical Sociology, University of Rostock,
Rostock, Germany

Objectives: Suicide occursmore often in elderly and its risk is increasing
with age. Suicide rates in men are three times higher compared with
women. The reasons for suicide are predominantly mental or physical
illness. Especially mood disorders and the assumption to suffer from
degenerative dementia are risk factors. The aim of our study is to
determine risk factors of suicide in our memory-ambulance.
Methods:We examined n= 1000 patients in our memory-ambulance
between 2002 and 2012. All patients suffered from dementia (vascular
dementia or dementia of Alzheimer's type). Testing by Mini-mental-
status test (Folstein, 1990) revealed mild, or moderate dementia.
Results: In our sample, only one patient (0.1%) suffering from
moderate dementia of Alzheimer's type took his own life by suicide.
Conclusion:Wedid notfind any increased risk of suicide in our sample of
n= 1000patients suffering fromdementia.We suppose that regular care
and continuous consultations may prevent patients to execute suicide.

doi:10.1016/j.jns.2013.07.1136
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Frequency of falls in dementia

W. Möllera, J. Wohlerta, S. Sprengera, G. Brandtb, P. Kroppc
aHG-Creutzfeldt-Institute, University of Kiel, Kiel, Germany; bInstitute of
Applied Neurobiology, University of Heidelberg, Heidelberg, Germany;
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cMedical Faculty, Institute of Medical Psychology and Medical Sociology,
Rostock, Germany

Objectives: A growing problem is falls in elderly. They are often
characterized by spontaneous events, not caused by external reasons
like accidents. Often falls happen due to sedating drugs or missing
coordination in the night. The aim of our study is to compile events of
falls in a sample of patients visiting our memory ambulance.
Methods: Included were n = 400 patients in our memory-ambulance
(200 patients suffering from vascular dementia (VD), 200 patients with
dementia of Alzheimer's Type (DAT)). The observational period was
36 months. Testing byMini-mental-status test (Folstein, 1990) revealed
mild, moderate, or severe dementia.
Results: Within 36 months we registered 120 accidents (falls)
without any external reason. All accidents caused injuries requiring
treatment. We found no correlation between frequency of falls and
intensity of dementia or sex. Patients with VD suffered significantly
more frequent falls compared with DAT-patients.
Conclusion: We suppose that the higher frequency of falls in VD
patients could be attributed to a higher amount of multimorbidity in
this group. DAT patients often seem to be more casual and therefore
could prevent falls more effectively.

doi:10.1016/j.jns.2013.07.1137
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Impact of homocysteine on cognitive disorders
in hypothyroidism

A. Zharykavaa, V. Ponomarevb. aThe Republican Research Centre for
Radiation Medicine and Human Ecology, Gomel, Belarus; bDepartment
of Neurology and Neurosurgery, Belarusian Medical Academy of
Postgraduate Education, Minsk, Belarus

Background: Hypothyroidism morbidity in the Republic of Belarus
comprises 55.3 per 100 thousand people. In the decompensation stage
64% of patients with hypothyroidism have cognitive disorders with
varying intensity (M.E. Begin et al.). Their formation mechanism is
connected with the metabolic disorders.
Objective: To determine the impact of homocysteine on the formation
of cognitive disorders.
Patients and methods: The amount of examined patients with
clinical hypothyroidism from 2010 to 2012 comprises 80 people
(male — 5 people, female — 75), the average age was 50.5 (40.5–57.0)
years.
There has been assessed neurological status, the results of neuropsycho-
logical testing and serum homocysteine levels by immunofluorescent
analysis on the unit «Architect I-2000 SR» company «Abbott» with the
help of panel firm «DRG International Inc.» (USA).
Results: There have been three subgroups identified:

1) with mild cognitive disorders — 41 people (62.5%), whose
homocysteine level was 13.4 (11.0–16.9) μmol/L;

2) with medium cognitive disorders — 9 people (11.2%) with
homocysteine level 16.8 (13.5–18.8) μmol/L;

3) control group of 30 people (37.5%) – without cognitive disorders
with homocysteine level – 12.8 (10.6–15.6) μmol/L.

The comparative analysis of the homocysteine level in different age
groups has revealed statistically significant differences only in
patients with hypothyroidism with cognitive disorders between the
ages of 41 to 50 years (U = 23.0; p = 0.044).
Conclusion: Mild cognitive disorders are an early presentation of
hypothyroidism. Hyperhomocysteinemia affects the formation of

cognitive disorders in hypothyroidism in patients older than
40 years.

doi:10.1016/j.jns.2013.07.1138
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Comparative study between clinical symptoms found in most
common dementias

G.A. Herreraa, R.L. Caramantib, E. Herrera Jr.c, L. Meguinsb. aNeurology,
Institute Herrera of Neurology, Catanduva, Brazil; bNeurosurgery,
Faculty of Medicine of São José do Rio Preto, São José do Rio Preto,
Brazil; cNeurology, Faculty of Medicine of Catanduva, Catanduva, Brazil

Background: According to the literature, we found that the most
common dementia in the world is Alzheimer's (AD) followed by
vascular dementia (VD), frontotemporal (FTD) and disseminated Lewy
bodies (DLB), each having some characteristic symptoms that can
differentiate them.
Objective: Evaluate and compare the main symptoms of dementia
found in the population.
Methods: The study was conducted in the Ambulatory of Cognitive
Neurology, where patients were evaluated claiming loss of memory.
These individuals underwent a full neuropsychological and comple-
mentary evaluation for the dementia diagnostic.
Results: A number of 867 patients were assessed by loss of memory. In
this group we found 367 patients with Alzheimer's diagnosis, 135 with
vascular dementia, and 24 with frontotemporal 14 for Lewy body
disease.
For forgetting recent events: AD shows354 (96.5%), VD132 (97.8%) FTD
3 (12.5%) and LBD 13 (92.9%). To behavior change: AD was 60 (6.3%),
VD 35 (25.9%), FTD 17 (70.8%) and LBD 3 (21.4%) and for personality
changes: AD 44 (12%), VD 36 (26.7%), FTD 17 (70.8%), and LBD 4
(28.6%).
Depression: AD 82 (22.3%), VD 38 (28.1%), FTD 12 (50%), LBD 2 (14.2%).
For hallucinations 31 (8.5%), VD 31 (23%), FTD 3 (12.5%) and LBD 13
(92.9%).
Conclusion: The frontotemporal dementia initially evolves without
forgetting recent events (12%), however has major complaints of
changes in personality and behavior (70.8%). Alzheimer's shows up
with low capacity for behavioral changes (6.3%) and personality (12%).
Depression affects more patients with frontotemporal dementia
followed by vascular dementia. Hallucinations appear more in dissem-
inated Lewy body dementia, followed by vascular dementia.

doi:10.1016/j.jns.2013.07.1139
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Relationship between cerebral cortical lesion progression and
clinical findings in MM1-type sporadic Creutzfeldt–Jakob disease

Y. Iwasakia, S. Tatsumia, M. Mimuroa, M. Yoshidaa, T. Kitamotob.
aInstitute for Medical Science of Aging, Aichi Medical University,
Nagakute, Japan; bDepartment of Neurological Science, Tohoku University
Graduate School of Medicine, Sendai, Japan

The neuropathological findings of sporadic Creutzfeldt–Jakob disease
(sCJD) include spongiform degeneration in the graymatter, gliosis with
hypertrophic astrocytosis, tissue rarefaction, neuron loss, and prion
protein deposition. Comprehensive neuropathologic, molecular, and
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genetic analyses, as well as investigation of clinical features, including
biomarkers, will increase our understanding of sCJD. We investigated
the clinical course and cerebral cortical pathology of 38 MM1-type
Japanese sCJD cases. The first purpose of this study was to propose
cerebral cortical pathological staging of sCJD by using hematoxylin and
eosin (H–E staining). The second purpose was to investigate the
relationship between clinical findings and cerebral cortical pathology.
In the present sCJD series, we observed varying degrees of widespread
cerebral neocortical involvement, and severity tended to be associated
with total disease duration. On the basis of our present pathologic
findings, we re-propose a cortical pathologic staging scheme classified
into 6 stages as follows:

spongiform change (Stage 1),
hypertrophic astrocytosis (Stage 2),
tissue rarefaction (Stage 3),
neuron loss (Stage 4),
status spongiosus (Stage 5), and
large cavity formation (Stage 6).

This staging can be usedmore simply as follows: Stages 1 and 2 regarded
asmild, Stages 3 and 4 consideredmoderate, and Stages 5 and6 regarded
as severe involvement. Statistical analysis revealed a positive correlation
coefficient between the average neocortical pathologic stage and total
disease duration and a negative correlation coefficient between the
average neocortical pathologic stage and brain weight.

doi:10.1016/j.jns.2013.07.1140
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Convenience sample versus epidemiological sample for the study
of mild cognitive impairment and Alzheimer's disease — Fewer
differences than expected

A. Mothakunnela, D. Amesb, H. Brodatya, M. de vel Palumboa,
K.A. Ellisc, K. Kanga, N. Kochana, L. Macaulayd, P. Maruffe, S. Rainey Smithf,
S. Reppermunda, P. Sachdeva, G. Savageg, J. Trollora Sydney Memory and
Ageing Study and AIBL Study. aUniversity of NSW, Sydney, NSW,
Australia; bNational Ageing Research Institute, Australia; cPsychiatry,
University of Melbourne, Australia; dCSIRO, Australia; eCogstate Ltd.,
Melbourne, VIC, Australia; fEdith Cowan University, Perth, WA, Australia;
gMacquarie University, Sydney, NSW, Australia

Background: The characteristics of cognitively healthy subjects and
subjects diagnosed with Mild Cognitive Impairment (MCI) from the
epidemiologically derived Sydney Memory and Ageing Study (MAS)
sample were compared with those of the convenience sample used
for the Australian imaging, Biomarkers and Lifestyle (AIBL) study of
ageing, in order to better to understand relationships between
selection methods and sample characteristics when studying MCI
and risk factors for the future development of cognitive decline, MCI
and Alzheimer's disease among healthy subjects.
Methods: Cognitive variables were harmonised and identical MCI
criteria were applied.
Results: Cognitively healthy AIBL subjects were demographically
advantaged but not different in cognitive function to cognitively
healthy MAS subjects. For MCI subjects from both studies there were
negligible cognitive or demographic differences when diagnostic
criteria were applied identically to subjects from both studies.
Conclusion: Results from convenience samples may be more
generalisable than expected.

doi:10.1016/j.jns.2013.07.1141
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Value of dehydroepiandrosterone sulfate determination in the
diagnosis of early forms of Alzheimer's disease

D. Tolibova, G. Rakhimbaevab. aNeurology, Tashkent Medical Academy,
Uzbekistan; bNeurology, Tashkent Institute for Postgraduate Medical
Education, Tashkent, Uzbekistan

Purpose: Establishing the relationship with cognitive performance
level of DHEA-S with early form of Alzheimer's disease (AD).
Material andmethods: The study included 30 patients (12men and 18
women), aged 65 (average age 61.3 ± 5.7 years) from the presence of
cognitive impairment, and 5 healthy individuals. Research was
conducted by ELISA with the definition of the level of DHEA-S before
and after the oxidation catalyst Fe2+.
Results and discussion: Clinic of AD in patients of the main group
was characterized by the presence of organic neurological deficits
and a progressive decline in cognitive function. Neuropsychological
research on the MMSE results suggest cognitive functions: 21.8 ±
4.05 in the group of patients with asthma and 28.1 ± 0.8 in healthy
individuals. Oxidation of serum leads to a sharp increase in DHEA
levels in the control group (up to 5.2 ± 0.5; after 7.1 ± 0.5), whereas
in the serum of patients with AD, improvement wasn't observed or
was negligible (up to 2.1 ± 0.5; after 2.3 ± 0.3).
Conclusions: Determining the level of DHEA and the reaction of
Fe2+ may be taken as one of the biochemical markers of diagnosis of
early forms of AD, which can be recommended for screening diagnosis
of early forms of AD.

doi:10.1016/j.jns.2013.07.1142
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Clinicopathological study of dementia in a consecutive autopsy
series of 83 patients

K. Moria, M. Itoa, M. Mimurob, Y. Iwasakib, M. Yoshidab. aNeurology,
Oyamada Memorial Spa Hospital, Yokkaichi, Japan; bInstitute for
Medical Science of Aging, Aichi Medical University, Nagakute, Japan

Background and objective: The prevalence of dementia has been
increasing lately. Here, we retrospectively assessed the difference in
clinical diagnosis and pathological diagnosis of dementia.
Patients and methods: From a consecutive autopsy series of 83
patients at Oyamada Memorial Spa Hospital, Japan, we reviewed 58
patients (25 men, 33 women; age at autopsy, 79.7 years) who had
been clinically diagnosed with dementia. All cases were examined
postmortem at the Institute for Medical Science of Aging, Aichi
Medical University, Japan.
Results: Clinical diagnoses were Parkinson's disease/dementia with
Lewy bodies (DLB; n = 15), Alzheimer's disease (AD; n = 13), prion
disease (n = 11), vascular dementia (VD; n = 6), progressive
supranuclear palsy (PSP; n = 4), frontotemporal dementia (FTD;
n= 2), Huntington disease (HD; n= 2), mixed type dementia (AD–VD;
n= 2), corticobasal degeneration (CBD) + normal pressure hydroceph-
alus (NPH) (n = 1), multiple sclerosis (MS; n= 1), and Korsakoff's
syndrome (n= 1).
Pathological diagnoses were DLB (n = 14), prion disease (n = 11),
AD (n = 6), VD (n = 6), argyrophilic grain disease (AGD; n = 4),
PSP (n = 4), CBD (n = 3), frontotemporal lobar degeneration (FTLD;
n = 2), HD (n = 2), superficial siderosis (n = 2), DLB + AD + NPH
(n = 1), amyloid angiopathy (AA; n = 1), MS (n = 1), and senile
dementia of the NFT type (SD-NFT; n = 1). Besides the pathology of
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degenerative diseases, cerebral amyloid angiopathy, traumatic damage,
and cerebrovascular disease influenced the clincopathological features.
Conclusion: Pathological research is indispensable for diagnosing
neurodegenerative and dementia diseases, especially AD, DLB, PSP, CBD,
FTLD, AA, SD-NFT, and AGD. Here we demonstrated the importance of
pathological diagnosis for cases of dementia.

doi:10.1016/j.jns.2013.07.1143

Abstract — WCN 2013
No: 534
Topic: 5 — Dementia
Different cognitive profiles between Parkinson's and Alzheimer's
diseases screened by Montreal cognitive assessment. A multicenter
study of Keio PD database

K. Ohtaa, T. Osadaa, Y. Shinoharaa, K. Takahashib, J. Gotohc, K. Yamaguchid,
M. Sekie, Y. Niheie, S. Iwasawaf, N. Suzukie, Keio Parkinsons Disease
Database. aDepartment of Neurology, Tachikawa Hospital, Japan;
bDepartment of Neurology, TokyoMetropolitan Neurological Hospital, Tokyo,
Japan; cDepartment of Neurology, Saiseikai Yokohama-Clity Eastern Hospital,
Yokohama, Japan; dDepartment of Neurology, Ichinoniya Nishi Hospital,
Ichinoniya, Japan; eDepartment of Neurology, Keio University School of
Medicine, Tokyo, Japan; fDepartment of Preventive Medicine and Public
Health, Keio University School of Medicine, Tokyo, Japan

Objectives: To demonstrate the difference in cognitive impairment
between PD and AD, evaluated by Montreal Cognitive Assessment
(MoCA) which is recommended as screening cognitive impairments
of PD.
Methods: We registered PD and AD patients at 13 participating
hospitals, and measured their cognitive functions employing Japanese
versions of MoCA and MMSE.
Results: The subjects were 304 PD patients (age 70.6 ± 8.3, H&Y 2.7 ±
0.7, mean ± SD) and 97 AD patients (age 78.4 ± 5.9). The PD patients
were grouped into tertiles according to MoCA score; the high (24–30
points, n = 108), middle (19–23, 98) and low (5–18, 98) score groups.
The AD patients were grouped likewise; the high (17–24, 35), middle
(12–16, 31) and low (3–11, 31) score groups. By comparing the AD
patients of high score group with the MoCA score- and age -matched
PD patients, the subscores of trail making test (26% in AD vs. 51% in
PD, mean) and orientation (76% vs. 95%) were lower in AD, and the
subscore of serial 7 subtraction (92% vs. 76%) was lower in PD (p b 0.05,
HSD test). In these patients, the subscore of 3-stage command of
MMSE was lower in AD (68% vs. 86%) discriminating AD from PD with
sensitivity 0.80 and specificity 0.77.
Conclusions: Naturally AD patients presenting as dementia yielded
a lower range of MoCA score than PD patients whose cognitive
function varies from normal to dementia. Comparison between AD
and PD patients with equivalent MoCA score revealed the different
impairment patterns of MoCA and MMSE tasks, suggesting their
utility for differential diagnosis.

doi:10.1016/j.jns.2013.07.1144
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Near-infrared spectroscopy (NIRS) in the diagnosis of
Alzheimer's disease

M. Setoa, A. Satoha, H. Satoha, I. Tomiaa, Y. Nakaoa, K. Ichinosea,
T. Yuasaa, K. Mutsukuraa, M. Tsujihataa, S. Setob. aNeurology, Nagasaki
Kita Hospital, Nagasaki, Japan; bInternal Medicine, Inoue Hospital,
Nagasaki, Japan

Objective: The aim of this study was to assess activation of brain
regions using NIRS in patients with Alzheimer's disease (AD).
Methods and patients: Seventeen probable AD patients 57–83 years
of age with a mean MMSE score of 22.5 ± 4.1 and 16 normal subjects
57–88 years of age were investigated. All subjects participated in
three activation tests. Test 1 consisted of the Kana (Japanese letter)
pick up test in which the patients were instructed to select five
specified letters from randomly arranged Kana letters (Task 1) and
old Japanese tales written in Kana letters (Task 2). Test 2 was a
modified Stroop test in which the subjects were required to identify
the ink color (Task 1) and the color of Chinese letters (Task 2). Test 3
comprised verbal fluency tests in which the subjects were asked to
repeat asmanywords as possible froma semantic category (Task 1) and
a phonetic category (Task 2).Weused the 16-probe, 46-channeled NIRS
device (OMM 3000, Shimadzu Corporation, Japan) and evaluated the
OxyHb concentration for the analysis.
Results: The average concentration of OxyHb in the normal
subjects increased in the left lateral frontal channels in Test 1, the
bilateral frontal to parietal channels in Test 2 and the left posterior
frontal to parietal channels in Test 3. In the AD patients, the average
OxyHb concentration decreased significantly in these channels in all
tests.
Conclusions: Measuring the concentration of OxyHb using NIRS is
useful for making a diagnosis of mild AD.

doi:10.1016/j.jns.2013.07.1145
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Neuropsychological and cognitive profile of retired
Filipino boxers

P.A. Canto, L. Shiong Shu, A. Cenina, M. Anlacan, L. Ledesma,
R.D. Jamora, C. Dioquino. Neurosciences, Philippine General Hospital,
Manila, Philippines

Introduction: Boxing has been a popular sport in the country, more so
in the past few years, with a Filipino boxer dominating the global
professional boxing scene. In light of its fame, the risk factors of
actual and potential chronic injury among Filipino boxers should be
investigated. It has been known that repetitive brain trauma associated
with boxing may produce progressive neurological deterioration and is
associated with memory disturbances, behavioral and personality
changes.
Objectives: This study aimed to describe the neuropsychological and
cognitive impairment among retired Filipino boxers and its possible risk
factors.
Methods: This is a descriptive study on the cognitive and behavioral
profile of retired Filipino boxers using standard screening examinations
such as the Neuropsychiatric Index, Symptoms Suggestive of Cognitive
Impairment, Hospital Anxiety Depression Scale and Montreal Cognitive
Assessment Scale.
Results and discussion: An increase in times knocked showed a
possible relationship with a low MoCA score. However, the test
being in English, language barrier is therefore a big factor. SSCI and
HADS showed a relationship with the increased rate of being
knocked out and with longer years since retirement. Development
of cognitive impairment, and neuropsychologic and neuropsychi-
atric features is therefore strongly supported by an increased rate
of being knocked out and a longer time after retirement, chronic
traumatic encephalopathy being a potential consequence of repetitive
brain trauma.
Conclusion: An increased rate of being knocked out therefore increases
the risk of developing cognitive impairment, neuropsychologic and
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neuropsychiatric features. Moreover, symptoms are manifested after
longer retirement years.

doi:10.1016/j.jns.2013.07.1146
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Neuropathological study in dementia-free centenarians

T. Iwasea, M. Yoshidab, Y. Hashizumec. aNagoya City Koseiin Medical
Welfare Center, Nagoya, Japan; bAichi Medical University, Nagakute,
Japan; cFukushimura Hospital, Toyohashi, Japan

Background: There are centenarians who are free of dementia
despite the presence of high Alzheimer's disease pathology.
Objective: To assess the prevalence of “dementia-free” among
centenarians, and to ascertain presence of dementia-related neuro-
pathological changes in dementia-free centenarians.
Material and methods: Centenarians were evaluated with MMSE or
Hasegawa dementia scale. The autopsied brains from thirteen demen-
tia-free centenarians were studied with standard hematoxylin–eosin,
Klüver–Barrera and Gallyas–Braak stainings, and immunostainings
for α-synuclein, phosphorylated tau, amyloid-β (Aβ) and TDP-43.
CERAD criteria of neuritic amyloid plaques, Braak and Braak staging of
neurofibrillary tangles and Saito's staging of argyrophilic grains were
used to assess the brains.
Results: Thirteen of 46 (28%) centenarians were cognitively intact.
The average brain weight of dementia-free centenarians (1096.5 g)
was heavier than that of 46 centenarians (1035 g). While they were
clinically dementia-free, they were diagnosed neuropathologically as
Lewy body disease (5 cases), argyrophilic grain disease (3 cases), senile
dementia of the neurofibrillary tangle type (3 cases), and Binswanger's
disease (2 cases). Although none of the cases was diagnosed as
Alzheimer's disease, substantial amount of senile plaques (CERAD B)
and neurofibrillary tangles (Braak IV) were observed. Only 4 cases with
subtle age-related changes were diagnosed as “normal-aged”.
Conclusion: Many dementia-free centenarians had neuropathological
evidence of dementia. These results may indicate that dementia-free
centenarians seem to have resistance to developing dementia despite
the presence of subtle pathology of dementia.

doi:10.1016/j.jns.2013.07.1147
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The pathogenic mechanisms induced by amyloid beta in neural
stem cells

H. Choia, S.-H. Koha, K.-Y. Leea, H.-T. Kima, J. Kima, M.H. Kimb.
aDepartment of Neurology, Hanyang University College of Medicine,
Republic of Korea; bMirae Neurology Clinic, Seoul, Republic of Korea

Objectives:Many studies of biochemical and animal studies support the
concept that amyloid beta (Aβ) plays a central role in the development
of Alzheimer's disease (AD). Although a lot of efforts have been focused
on the pathogenic mechanisms of Aβ, it is unresolved how Aβ
accumulates in the central nervous system and subsequently initiates
the disease of cells. In this study, we investigated the clue of the
pathogenic mechanisms of Aβ by proteomics and antibody microarray.
Material andmethods: To evaluate the effect of Aβ on neural stem cells,
we treated primary cultured cortical neural stem cells with several doses
of Aβ for 72h. We detected several factors that may be associated with
Aβ treatment by proteomics and antibodymicroarray. AnMTT assay and

BrdU cell proliferation assay were performed. And, western blotting for
the evaluation of effect on intracellular signaling proteins was achieved.
Results: Various viability tests showed that Aβ decreased neural stem
cell viability and cell proliferation in a concentration-dependent
manner. After Aβ treatment, it significantly decreased lactate dehydro-
genase B (LDHB), high-mobility group box 1(HMGB1), survival signals,
including phosphorylated Akt, and glycogen synthase kinase-3β. Aβ
also increased Heat Shock Protein (HSF70), Electron-transferring
Flavoprotein (ETF), and death signals, such as phosphorylated tau
(pThr231) and activated caspase-3.
Conclusion: These results suggest that several factorswhichwe found by
proteomics and antibody microarray could be the clues of Aβ pathogen-
esis. Further studies should be conducted, with a focus on these factors.

doi:10.1016/j.jns.2013.07.1148
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Calcium-sensing receptor antagonist (calcilytic) NPS2143
prevents amyloid-β42 secretion in postnatal human neurons

A. Chiarinia, J.F. Whitfieldb, B. Chakravarthyb, R. Pacchianaa,
U. Armatoa, I. Dal Praa. aScienze della Vita e della Riproduzione,
University of Verona, Verona, Italy; bMolecular Signaling Group, Institute
for Biological Sciences National Research Council of Canada, Ottawa,
ON, Canada

Objectives: We investigated whether calcium-sensing receptor
(CaSR) signaling plays any role in fibrillar (f)Aβ25–35- and soluble
(s)Aβ25–35-elicited effects on Aβ42 and Aβ40 secretion by HCN-1A
neurons.
Methods: Human cortical HCN-1A neurons were treated with fAβ25–35

or sAβ25–35 plus/minus the CaSR allosteric antagonist NPS2143. The
intracellular accumulation and secretion of Aβ42 andAβ40were analyzed
via ELISA and immunofluorescence microscopy.
Results: In the HCN-1A neurons, fAβ25–35 and sAβ25–35 stimulate Aβ42

production and secretion through a CaSR-mediated control of Aβ42

accumulation and release. A CaSR antagonist, the “calcilytic” NPS2143,
significantly prevented fAβ25–35- and s Aβ25–35-treated HCN-1A neurons
from secreting an excess of Aβ42. Instead the intracellular distribution and
secreted amounts of Aβ40 were not changed by an exposure of HCN-1A
neurons to fAβ25–35 ± NPS2143 or sAβ25–35 ± NPS2143.
NPS2143 preserved the viability of the fAβ25–35 and sAβ25–35

exposed HCN-1A neurons, whereas in its absence the Aβs induce
the death of about 25% of the neurons within 72 h.
Conclusions: These data suggest that after stimulationwith f- or sAβ25–35

the Aβ42 is the main species released from HCN-1A neurons. By
negatively modulating Ab/CasR signaling NPS2143 prevents the surplus
release of Aβ42 induced by f- or sAβ25–35 and exerts a protective effect on
the survival of Ab-treated neurons. Furthermore they suggest that a CaSR
inhibitor like NPS2143 blocking by a feed-forwardmechanism of Aβ self-
induction might be a novel therapeutic drug for Alzheimer's disease.

doi:10.1016/j.jns.2013.07.1149

Abstract — WCN 2013
No: 1010
Topic: 5 — Dementia
MRI classification of idiopathic normal pressure hydrocephalus
and its prediction of shunt effectiveness

M. Ishikawa. Normal Pressure Hydrocephalus Center, Rakuwakai Otowa
Hospital, Kyoto, Japan
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Background: With the rapid aging of Japanese society, medical care
of the idiopathic normal pressure hydrocephalus (iNPH) becomes an
important issue. We reported the clinical significance of dispropor-
tionately enlarged subarachnoid-space hydrocephalus (DESH) on
diagnosis of iNPH in our multicenter prospective cohort study. DESH
findings fulfill three criteria of tight high convexity, enlarged sylvian
fissure and ventriculomegaly (Evans index N0.3). However, we noted
some patients in which these criteria were equivocal.
Purpose: Tomake clear whichMRI findings are favorable for prediction
of shunt effectiveness, we classified the MRI findings of our iNPH
patients into DESH, incomplete DESH and non-DESH. Incomplete DESH
consisted of findings fulfilling two criteria with one equivocal criterion.
Methods: The present study included 83 patients [54 males and 29
females] aged 66–87 years [mean 77 years] in our hospital during the
recent four years. All of themwere treatedwith ventriculo[45 patients]-
or lumbar subarachnoid[38 patients]-peritoneal surgery. Improvement
was assessed at discharge.
Results:Among the eighty-three patients, DESHwasnoted in 55patients,
incomplete DESH in 24 patients and non-DESH in 4 patients. Patients
with DESH showed improvement in 74.5%, incomplete DESH in 58.3%
and non-DESH in 33.3%. Among patients with incomplete DESH, patients
with ambiguity on tight high convexity showed improvement in 27.2%,
while patients with tight high convexity showed improvement in 84.6%.
Conclusion: iNPH patients can be divided into three types of DESH,
incompleteDESHandnon-DESH.DESH and incomplete DESHwith tight
high convexity showed high predictability of shunt effectiveness.

doi:10.1016/j.jns.2013.07.1150
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Effect of montelukast and its interaction with the protective
effect of rofecoxib, caffeic acid in kainic acid induced
cognitive dysfunction

A. Kumar, A. Prakash, D. Pahwa. Neuropharmacology, UIPS,
Panjab University, Chandigarh, India

Introduction: Potential role of antioxidant and COX-2 inhibitors
has also been well reported against memory impairment in different
experimental models.
Objective: The present study aims to explore the potential role of
montelukast (a cysteinyl leukotriene inhibitor) in concert with rofecoxib
(COX-2 inhibitor) and caffeic acid (a 5-LOX inhibitor and potent
antioxidant) against kainic acid induced cognitive dysfunction in rat.
Materials and methods: In the experimental protocol, kainic acid
(0.4 μ/2 μl ACSF) was given intrahippocampally (CA3 region). Memory
performance along with the locomotor activity was measured on the
days 10–14 and 1, 7 and 14 respectively. The brains were isolated on
the 14th day; oxidative stress parameters and mitochondrial enzyme
complexes were then estimated.
Results: Montelukast (0.5 and 1 mg/kg), rofecoxib (5 and 10 mg/kg)
and caffeic acid (5 and 10 mg/kg) showed significant improvement
in memory performance as compared to that in control (kainic acid
treated). Further, two weeks of the drug treatments reversed all the
biochemical indices and showed favourable mitochondrial protection.
Combination treatments of montelukast with rofecoxib or caffeic acid
showed significant synergism of their protective effect which was
significant as compared to their effect per se.
Conclusion: Thus the present study is unique in that it shows the
positive modulation of cysteinyl leukotriene receptor inhibition on
COX and LOX pathways in the control of existing neuroinflammation.

doi:10.1016/j.jns.2013.07.1151
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The targets in Alzheimer's disease are Aβ oligomers: Count them
for diagnosis and destroy them for therapy

D. Willbold. ICS-6: Structural Biochemistry, Forschungszentrum Jülich,
Jülich, Germany; Institut für Physikalische Biologie, Heirnich-Heine-
Universität Düsseldorf, Düsseldorf, Germany

Alzheimer's disease (AD) is a progressive neurodegenerative disorder.
Several lines of evidence suggest a central role of amyloid-β-peptide
(Aβ) in the pathogenesis of AD. More than Aβ fibrils, small soluble and
prion-like Aβ oligomers are suspected to be the major toxic species
responsible for disease development and progression. Therefore, these
oligomers should be our major target for therapy and used as the most
direct biomarker for diagnosis and therapy monitoring.
Diagnosis: The Aβ oligomer count in CSF of AD-affected and healthy
persons as determined by our new ultra-sensitive surface-based
fluorescence intensity distribution analysis (sFIDA) assay revealed a
surprisingly clear distinction between both groups. All samples of the
control group showed homogenously low numbers of Aβ oligomers,
while the samples of the AD group exhibited significantly higher levels
of Aβ oligomers with high variability. The Aβ oligomer levels clearly
correlated with the patients' mini-mental state examination (MMSE)
scores [Wang-Dietrich et al., J Alzheimers Dis. 34, 985–994 (2013)].
Therapy: We present our newest in vitro and in vivo results
on D-enantiomeric peptide derivatives that specifically address Aβ
oligomers and convert them into non-amyloidogenic, non-fibrilar and
non-toxic species without increasing the concentration of monomeric
Aβ. We show that next to plaque load and inflammation reduction,
oral application of the peptide improved cognitive performance of AD
transgenic mice. Cognitive improvement was even observed upon
treatment of very old mice [Funke et al., ACS Chem. Neurosci. 1, 639–
648 (2010); van Groen et al., J Alzheimers Dis. 34, 609–620 (2013)].

doi:10.1016/j.jns.2013.07.1152
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Vascular dementia risk factors: The role of diabetes and
hypertension among younger-old and older-old patients

T. Zandi. Psychology, SUNY Plattsburgh, Plattsburgh, NY, USA

Objective: The main objectives of this project were:

1) To identify the role of diabetes hypertension as predictor of
vascular dementia among the young-old and older-old patients.

2) To identify the co-morbid psychological disorders and determine
their contributing role in presentations of dementia symptom.

Participants andmethods: 350 individual ages 55 and older participated
in this study; the subjects were the clients of a local large primary care
practice. The participants' medical file was evaluated in order to obtain
information as to their vascular risk factors. The risk factors were mainly
based on the present diagnosis of HTN, high cholesterol and diabetes.
Several cognitive screening data were obtained from the patients.
Results: The most prevalent risk factors that were identified in this
group of participants were hypertension, and then high cholesterol
and finally diabetes. Age was highly correlated with these risk factors
as well. The group that was at the highest risk with the three risk
indicators of hypertension, high cholesterol and diabetes was the
older age group. The group with long term hypertension (more than
10 years) also showed a great deal of cognitive impairment.
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Conclusions: Preventing the vascular risk factors is essential for either
delaying or preventing symptoms of dementia. In the U.S. we need to
manage the underlying causes of the risk factors in order to be able
to prevent dementia disorders. The current practice of symptomatic
treatment of the vascular risk factors does not necessarily prevent
development of dementia related disorders.

doi:10.1016/j.jns.2013.07.1153

Abstract — WCN 2013
No: 966
Topic: 5 — Dementia
Cognitive impairment — Cause or consequence of
anticoagulation underuse?

N. Diaconua, C. Gratiia, A. Grosua, M. Lazua, G. Pavlicb. aInstitut of
Cardiology, Chisinau, Republic of Moldova; bInsitute of Neurology and
Neurosurgery, Chisinau, Republic of Moldova

Aim: We have analyzed whether cognitive capacity influences the
control of anticoagulation in patients with atrial fibrillation.
Methods: 218 patients with atrial fibrillation (AF) and no history of
stroke, were consecutively admitted. All cases underwent medical
examination. To investigate the cognitive status, subjects underwent
the neuro-psychological rating scale — MMSE.
Results: The 218 patients (mean age 70.1 ± 0.65 years; 59% W) were
stratified according to CHA2DS2-VASc score into 3 groups. Patients
with high thromboembolic risk (150/218) have been selected for
anticoagulation. About 21/150 patients have had contraindications,
being switched to aspirin, and 129/150 have initiated anticoagulation
with warfarin. The number of warfarin users has dropped by 7.8%
(−10), in six months by 13.2% (−17), in 12 months by 38% (−49),
and in 24 months the number of subjects continuing anticoagulation
has dropped by 48.8% (−63). Of these patients, 43 (19. 7%) had
an MMSE score b24, suggesting dementia, and 60 (or 27.5%) had
intermediate scores of 24 to 26. Low MMSE scores were associated
with a low rate of anticoagulation use (60.3% among those who
suspended treatment with warfarin vs. 33.3% of those who continued
treatment). The frequency of cardiac decompensation was higher at
a follow up of 2.1 years in those with MMSE b 26 (p b 0.05).
Conclusion: Cognitive dysfunction is common in patients with AF
and is related to less effective anticoagulation and more cardiac
events. The MMSE identifies patients with AF in whom extra efforts
are needed to maintain effective anticoagulation.

doi:10.1016/j.jns.2013.07.1154
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Gender specific differences in cognitive profiles of patients with
Alzheimer dementia. Results of the prospective dementia registry
Austria (PRODEM-Austria)

G. Pusswalda, J. Lehrnerb, P. Dal-Biancob, T. Benkec, J. Marksteinerd,
G. Ransmayre, R. Schmidtf, PRODEM (Austria). aNeurology, Austria;
bMedical University of Vienna, Vienna, Austria; cMedical University of
Innsbruck, Innsbruck, Austria; dGeneral Hospital of Hall in T, Hall, Austria;
eGeneral Hospital of Linz, Linz, Austria; fMedical UniversityGraz, Graz, Austria

Goals: Gender differences have been well documented for healthy
individuals in several cognitive tasks. Recent investigations suggested
that gender may be an important modifying factor in the development
and progression of Alzheimer's disease (AD). Here we examined
gender-specific differences in the pattern of cognitive dysfunction of
patients with mild to moderate AD.

Methods: We examined 417 subjects (mean age 83 (+8.1) years, 59%
females) of the prospective registry on dementia in Austria (PRODEM),
an ongoing longitudinal multi-center cohort study, conducted in 12
Austrianmemory clinics.We analyzed differences in the cognitive profile
between male and female AD patients on the CERAD-Plus test battery.
Results:We found gender related differences in the neuropsychological
domains of verbal learning, delayed recall, recognition and intrusion
errors; the women tended to perform worse than men. There were no
significant differences between the two groups in constructional praxis.
Analyzing the effect of gender in the possible AD and the probable
AD groups, we found gender differences in the probable AD group only
in verbal learning performance. Controlling for stage and duration of
dementia and the level of education there was still a significant effect of
gender on verbal episodic memory.
Conclusion: There is an interaction between gender and cognitive
function,most notable in verbal episodicmemory; female patients with
AD performed worse on verbal episodic memory than men. This
indicates that the gender specificities of neuropsychological functions
should be given careful consideration in clinical diagnosis of dementia.

doi:10.1016/j.jns.2013.07.1155
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Agraphia in posterior cortical atrophy

F. Boutbibea, M. Benabdeljlila, K. Al Zemmourib, S. Zemragc, S. Aidia,
M. El Alaoui Farisa. aService de Neurologie A., Hopital des Spécialités
Rabat, CHU Ibn Sina, Morocco; bCabinet de Neurologie, 2 Rue Mly Cherif,
Morocco; cCabinet de Neurologie, 28 Ave de France, Rabat, Morocco

Introduction: The Posterior Cortical Atrophy (PCA) is a neurode-
generative syndrome that is characterized by progressive decline
in visuospatial, visuoperceptual, literacy and praxis skills. We report
two cases of PCA with severe writing disorders.
Case 1: A 60-year-old man, right-handed, had progressive visual
disorders. The neuropsychological examination shows: apperceptive
agnosia, visuo-spatial disorders, apraxia, alexia and agraphia, realizing
Gerstmann's syndrome and an incomplete Balint's syndrome. The
agraphia was of spatial type. Cerebral MRI showed parieto-occipital
atrophy predominating on the left hemisphere.
Case 2: A 51-year-old man, right-handed, had progressive visuospatial
and gestural disorders. The neuropsychological examination shows: left
visual hemi-neglect, neglect alexia and severe apraxia affecting hands,
feet and the trunk; agraphia was of apraxic type. Cerebral MRI showed
bilateral parietal atrophy predominating on the right hemisphere.
Comments: We report two cases of PCA with different cognitive
and neuroradiological presentations (Aharon-Peretz et al, 1999). An
occipital form with viso-perceptive disturbances and writing disor-
ders of the spatial type, and a parietal type with predominant
apraxic disorders with a writing disorders of the apraxic type. And a
parietal form with predominating apraxic disorders, in this form
writing disorders is of apraxic type.

doi:10.1016/j.jns.2013.07.1156
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APOE status
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Background and objectives: The aim of our study was to examine
whether the presence of cerebralwhitematter change (WMC) associated
with the performance in various cognitive domains. Additionally, we
investigated whether apolipoprotein E(APOE) genotype influenced the
association between WMC and cognitive function.
Method: We subjected 230 persons who visited our memory clinic. All
subjects underwent MMSE and comprehensive neuropsychological
tests to evaluate the following cognitive domains: attention, language,
visuospatial function, verbal memory, visual memory, and executive
function. The presence and severity of WMC was rated using a Fazekas
scale and categorized into three groups. Multiple linear regression
models were conducted to explore the association of WMC with
cognitive domains after adjustments for age, sex, and education. We
also performed analyses stratified according to APOE genotype.
Results: Two hundred fourteen participants (93.0%) had WMC. 75.6%
had a Fazekas total score ranging from 1 to 4 and 40 (17.4%) were in
severe group. Severe WMC group was older than no WMC group.
Hypertension, atrial fibrillation, and prior stroke history were frequently
shown in the severe WMC group. Higher Fazekas score was shown
lower Z score in MMSE and worse performance on attention, language,
visuospatial function, and verbal memory. Sixty two (27.0%) had APOE
ε4 allele. After stratifying according to APOE genotype, we found that
severe WMC was associated with MMSE, attention, language, visuospa-
tial function in APOE ε4 non-carriers, while no association between
WMC and cognitive function in APOE ε4 carriers.
Conclusion: The present study showed the association of WMC with
cognitive dysfunction. Especially, WMC implicated the performance
in multiple cognitive domain in the APOE ε4 non-carrier group.

doi:10.1016/j.jns.2013.07.1157
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The benefit of physical activity on cognition: Results from the
Austrian stroke prevention study

P. Freudenbergera, K. Petrovicb, A. Sena, A.-M. Töglhofera, R. Schmidtb,
H. Schmidta,b. aCentre for Molecular Medicine, Graz, Austria; bDepartment
of Neurology, Medical University Graz, Graz, Austria

Objective: Cognitive decline leads to disability and decreased quality of
life. It is related to life-style decisions, diet and physical activity. Herewe
investigate the association VO2 max as a measure of cardio respiratory
fitness (CRF) and cognitive domains, as wells as global cognition in a
large population based cohort. Additionally we investigate mediation
by MRI correlates of brain atrophy and vascular degeneration.
Methods: The cohort consisted of 730 healthy participants (mean
age 65 ± 7 years, 58% females) of the Austrian Stroke Prevention study.
Cognitive function measurements include single tests, as well as
composite scores for specific domains, including memory, conceptual-
ization, visuopractical skills and attention / speed and global cognition
(g-factor). CRF was assessed by performing a graded exercise stress
test setup on a treadmill ergometer, and is expressed as VO2max. Brain
MRI was used to measure brain parenchymal fraction (BPF) and white
matter lesion load (WML load). Multiple linear regression was used to
test the association.
Results: VO2max was significantly associated with almost all
cognitive domains, (p b 0.05), as well as global cognition g
(p b 0.01). The associations were independent of age, sex, educa-
tional level and life-style (smoking, BMI) and vascular risk factors
(hypertension, diabetes, cholesterol) and ApoE genotype). White
matter lesions and brain atrophy partly mediate the described effect
of cardio-respiratory fitness on cognition in general, and in on each
individual domains.

Interpretation: The results support the protective role of cardio-
respiratory fitness on cognition, which may ameliorate age-related
cognitive decline and thus disability in old age.

doi:10.1016/j.jns.2013.07.1158
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Using cognitive qEEG to characterize disease severity in the
prospective dementia registry Austria (PRODEM)

H. Garna, M. Wasera, T. Benkeb, P. Dal-Biancoc, G. Ransmayrd,
M. Deistlere, D. Grosseggerf, R. Schmidtg. aAIT Austrian Institute of
Technology GmbH, Vienna, Austria; bDepartment of Neurology, Medical
University of Innsbruck, Innsbruck, Austria; cDepartment of Neurology,
Medical University of Vienna, Vienna, Austria; dDepartment of Neurology,
General Hospital Linz, Linz, Austria; eInstitute for Mathematical Methods
in Economics, Vienna University of Technology, Austria; fDr. Grossegger &
Drbal GmbH, Vienna, Austria; gDepartment of Neurology,Medical University
of Graz, Graz, Austria

Quantitative EEG (qEEG) changes in Alzheimer's disease (AD) include
frequency slowing, altered synchrony and reduced complexity. So
far, qEEG alterations have been used to distinguish AD or prodromal
AD from controls. The current study validated these qEEG metrics by
assessing their relationship with cognitive functioning in patients
with probable AD. Moreover, we defined an overall qEEG metric by
independent component analysis. We studied 103 AD cases from the
multi-centric study PRODEM-Austria. Their mean age was 73.1 years
and mean dementia duration was 27 months. All patients underwent
EEG recording in resting and cognitively active state. EEG analysis
included automated artifact removal, manual selection of artifact-free
epochs for qEEG assessments and calculation of six different markers in
the domains frequency, synchrony and complexity. Quadratic regres-
sions were calculated to determine themagnitude of variance of MMSE
scores that was explained by each EEG metric and by the combination
factor. Analyses were adjusted for age, sex, duration of dementia, and
educational level. Relative theta power during face encoding explained
38% of the variance of MMSE scores, followed by relative alpha and
beta1 power which explained 35% and 32%, respectively. No single
measure of synchrony or complexity explainedmore than 30% ofMMSE
variance. With 28% variance explanation the combination factor was
also inferior to frequency measures. Our data indicate theta power
measured during face encoding to be most closely related to AD
severity. Its role as a qEEGmarker to predict AD progression needs to be
further determined in longitudinal studies.

doi:10.1016/j.jns.2013.07.1159
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Anticardiolipin antibodies, cognition, and brain magnetic
resonance imaging

N. Homayoon, E. Hofer, K. Petrovic, M. Loitfelder, H. Schmidt,
R. Schmidt. Department of Neurology, Medical University Graz,
Graz, Austria

Background and purpose: The presence of anticardiolipin antibodies
(aCLs) has been associated with vascular occlusive events. The role
of aCLs as a risk factor for stroke has been a matter of debate, and
there exists scarce information on the relationship between aCLs and
other cerebral disorders. Reports exist for seizures, chorea and subtle
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cognitive dysfunction. We further explored the association between
aCLs and cognition and evaluated the relationship between aCL titres
and brain magnetic resonance imaging (MRI) findings in a large
cohort of community-dwelling individuals.
Methods: The study cohort was drawn from the Austrian Stroke
Prevention Study (ASPS). A total of 1895 subjects had a complete
risk factor assessment and measurement of aCLs titres in serum.
Participants were classified as aCL positive if either the IgG or IgM
aCL titres were elevated (IgG N 21 U/ml, IgM N 12 U/ml). All subjects
were also categorized based on the quartile distribution of IgG and
IgM isotype titres. All underwent cognitive testing by the Mini
Mental State Examination (MMSE) and a random sample of 947
participants also underwent brain MRI.
Results: aCL positive participants performed worse on the MMSE.
IgG but not IgM isotype titres related to worse performance on the
MMSE. There existed no significant association with vascular brain
abnormalities including white matter lesions, lacunes and atrophy.
Conclusions: These data support the view that in normal elderly
persons increasing IgG aCL titres relate to global cognitive dysfunc-
tion. It is unlikely that structural brain lesions are responsible for this
finding.

doi:10.1016/j.jns.2013.07.1160
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studies of HIV-associated neurocognitive disorders?

A.-C. Meyera,b, K. Robertsonc, E.A. Bukusib, G.L. Birbeckd, C.R. Cohene,
P. Oyarob, R.W. Pricea. aNeurology, SFGH/University of California,
San Francisco, CA, USA; bFamily AIDS Care and Education Services,
Kenya Medical Research Institute, Nairobi, Kenya; cNeurology, University
of North Carolina, Chapel Hill, NC, USA; dNeurology, Michigan State
University, East Lansing, MI, USA; eObstetrics and Gynecology, University
of California, San Francisco, CA, USA

Background: The diagnosis of HIV-associated neurocognitive disorders
(HAND) is based on neuropsychological testing. Scores on neuropsy-
chological tests tend to improve with repeated administrations—the
practice effect. Longitudinal studies of HANDmay be confounded by the
practice effect. We determined the magnitude of the practice effect
among HIV-uninfected individuals in Kenya.
Methods: A comprehensive battery of seventeen neuropsycholog-
ical tests designed to diagnose HAND was administered to 100
HIV-uninfected individuals in 2009. We traced these individuals,
performed HIV-antibody testing, and re-administered the neuro-
psychological tests. Raw scores were converted to Z-scores, and
practice effect was defined as the difference between the Z-scores
at initial and repeat administrations. A clinically significant change
was defined using the Reliable Change Index (standardized Z-score
difference≥|1.64|).
Results: Of 100 individuals initially studied, we located 69 of whom
47 participated. The median interval between testing was 98 weeks
[Range: 83–130]. Mean age was 30 years, 26% were female, 26%
had less than primary school education, and 24% had more than
secondary school education. One individual was found to be HIV-
infected and was excluded. Overall, practice effects ranged from
−0.29 to 0.75 and, among the 33 individuals without neurologic or
psychiatric co-morbidities, ranged from −0.26 to 0.72. Practice
effects were significantly different from the null for Color Trails,
Grooved Pegboard and WAIS-3 Digit Symbol. Between 3 and 9% of
HIV-uninfected individuals had clinically significant improvements
or declines.

Conclusions: Practice effects may be an important confounder of
longitudinal studies. Further research in larger andmore representative
populations in sub-Saharan Africa is essential.

doi:10.1016/j.jns.2013.07.1161
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M. Seijo-Martineza, J.M. Cancelab, C. Ayanb, S. Varelab. aNeurology,
Xestion Integrada Pontevedra-Hospital do Salnes, Spain; bFacultad de
Ciencias de la Educación y el Deporte, Universidad de Vigo,
Pontevedra, Spain

Background: Only symptomatic medical therapy with limited efficacy
is presently available for dementia. There is insufficient evidence to date
regarding the benefits of physical activity in patientswith dementia and
its impact on the rate of cognitive decline.
Objective: To evaluate the effect of aerobic physical exercise on the
cognitive status in patients with dementia.
Patients and methods: 312 residents with dementia in long-term care
facilities were included. The MEC scale (Mini-Examen-Cognoscitivo;
cutoff score for dementia: 24/35), the Spanish-validated version of the
MMSE, stratified individuals into two groups according to severity: mild
(MEC 19–24; n= 48) and moderate–severe (MEC≤ 19; n= 264).
Individuals were randomly allocated to two groups: control-care group
and treatment group consisting of a 15-month supervised-training
program of daily moderate aerobic physical activity (recumbent bicycle-
heart-rate-integrated system). Cognitive status was measured by the
change from baseline-to-final (15 months) in the total score on MEC,
Neuropsychiatric Inventory (NPI) and Fuld Object Memory Evaluation
(FOME). T-student and 2-way ANOVA statistics were applied.
Results: The mean work load/week was 106.67 min. In the control-
care group (n = 208) the baseline/final scores (mean ± sd) wors-
ened significantly (p b 0.05 for all values): Mild (MEC: 22.00 ± 1.55/
20.36 ± 1.33; NPI: 5.38 ± 2.65/ 8.10 ± 6.95; FOME: 14.00 ± 13.04/
11.50 ± 9.09). Moderate–severe (MEC:11.43 ± 2.85/ 14.08 ± 3.03;
NPI: 14.30 ± 15.56/19.74 ± 15.46, FOME:8.46 ± 10.23/ 5.52 ± 2.01).
Treatment group (n = 104) scores remained stable: Mild: MEC:
22.00 ± 1.59/ 22.66 ± 0.98 (ns); NPI: 5.63 ± 6.32/ 5.01 ± 4.49
(ns); FOME: 13.50 ± 12.67/ 18.00 ± 11.31 (p b 0.05).
Moderate–severe: MEC: 11.75 ± 3.03/11.62 ± 2.84 (ns); NPI: 12.24 ±
10.10/10.78 ± 6.29 (p b 0.05); FOME 4.36 ± 8.59/6.34 ± 5.09 (ns).
Conclusions: Moderate aerobic physical activity showed benefit in
stabilizing the cognitive status in patients with dementia.

doi:10.1016/j.jns.2013.07.1162
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Optimising disease state fingerprint for diagnosing
frontotemporal lobar degeneration

M.Á.Munoz Ruiza, A. Halla, J. Mattilab, J. Koikkalainenb, S.-K. Herukkaa,
M. Hussoc, T. Hänninenc, R. Vanninenc, Y. Liua, M. Hallikainena,
J. Lötjönenb, H. Soininena, P. Hartikainenc. aUniversity of Eastern Finland,
Kuopio, Finland; bVTT Technical Research Centre, Tampere, Finland;
cKuopio University Hospital, Kuopio, Finland

Background: Disease State Index and its graphical counterpart Disease
State Fingerprint form a novel tool that combines data from different
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sources, helping the clinician in the diagnosis and follow-up of
dementia diseases. We have shown its applicability in the diagnosis of
Alzheimer's disease (AD) and Frontotemporal dementia (FTD).
Objetive: The tool was applied to classify FTD cases in comparison
with AD and control cases.
Methods: The study cohort contains 40 FTD cases, 59 AD cases
and 21 controls. The Disease State Index combined data from a wide
battery of neuropsychological tests, volumetric MRI and single photon
emission computed tomography (SPECT) parameters, cerebrospinal
fluid biomarkers and the APOE genotype.
Results: We applied DSI for classifying patients between FTD, AD
and controls groups. The data showed that FTD patients could be
differentiated with a high accuracy, sensitivity and specificity from
controls (0.97, 0.95, 1.00) and AD (0.82, 0.80, 0.83), and AD patients
could also be differentiated with a high accuracy from controls (0.96,
0.95, 1.00). Additionally we present one example FTD case compared
with controls, AD and FTD population data.
Conclusion: The results suggest that combining data from several
sources (neuropsychological tests, MRI, SPECT, APOE and cerebrospi-
nal fluid markers) with the Disease State Index can help differentiate
normal status from disease and also FTD from AD. This study also
suggests the implementation of SPECT and a full-scale battery of
neuropsychological studies, which may help particularly in the
differential diagnosis between AD and FTD.

doi:10.1016/j.jns.2013.07.1163
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B.A. Husainia, V. Caina, R. Levineb, M. Moonisc. aCenter for Prevention
Research, Tennessee State University, USA; bPreventive Medicine,
Meharry Medical College, Nashville, TN, USA; cNeurology, University of
Massachusetts, Boston, MA, USA

Objective: To examine variation in risk factors that contribute to
dementia among four elderly cohorts by race and gender.
Background: We examined the 2008 Tennessee Hospital Discharged
database for vascular factors that play a role in both stroke and
dementia. Risk factor for dementia was examined for black and white
patients aged 65+.
Methods: Four race-gender groups of patients — white males (WM),
black males (BM), white females (WF), and black females (BF)
were compared for prevalence of dementia and stroke. A logistic
model predicted dementia in each group separately and used several
vascular factors affecting dementia directly or indirectly through
stroke.
Results: 3.6% of patients hospitalized in 2008 had dementia and
dementia was higher among females than males (3.9% vs. 3.2%,
p b .001), and higher among blacks than whites (4.2% vs. 3.5%,
p b .000). Further, BF had higher prevalence of dementia than WF (4.2%
vs. 3.8%, p b .001); similarly BM had more dementia than WM (4.1% vs.
3.1%, p b .001). In Logistic regressionmodels, however, different patterns
of risk factors were associated with dementia in four groups: amongWF
& WM, stroke, hypertension, CHF, and diabetes predicted dementia.
Among BF & BM, only stroke and diabetes were related to dementia.
Conclusions: Aggressive management of risk factors (hyperten-
sion and diabetes) may subsequently reduce stroke and dementia
hospitalization.

doi:10.1016/j.jns.2013.07.1164
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R. Gasparini-Berenguera, C. Leiva-Santanaa. aNeurology Department,
University General Hospital of Alicante, Alicante, Spain; bNeurology
Department, Hospital Baix Vinalopó, Elche, Spain; cNeurology Department,
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Alicante, Alicante, Spain; fPreventive Medicine Department, University
General Hospital of Alicante, Alicante, Spain

Background: In recent NIA criteria for Alzheimer's disease (AD)
diagnosis, CSF biomarkers (BMK) have been accepted as evidence of
pathophysiological process, for research purposes. Nevertheless, using
it for diagnosing mild cognitive impairment (MCI) due to ADwith high
probability, they show a low sensitivity.
Objective: To compare the diagnostic validity of NIA criteria and our
own new criteria, that take into account tau/Aβ proteins ratios, because
they have showed their ability to predict dementia in preclinical AD.
Material and methods: Between 2008 and 2010, 157 MCI patients
were included, after lumbar puncture, for measuring Aβ 1-42, T-tau and
P-tau181 CSF proteins and the ratios T-tau/Aβ 1-42 and P-tau181/Aβ 1-42.
We used NIA and our own criteria for the evaluation of AD CSF BMK
results. Using this analysis we consider a high probability of MCI due to
AD, when 3 or more variables were abnormal. We calculated the
diagnostic validity for every criteria.
Results: After a two year follow-up, 49 MCI patients remained
clinically stable, 78 developed AD and 16 developed other dementia.
Using NIA criteria and our own criteria, the BMK for AD showed:
sensitivity 35% versus 76%; specificity 89% versus 66%; predictive
positive value 79% versus 73% and a predictive negative value of 53%
versus 69%.
Conclusion: The use of our criteria for AD CSF BMK assessment
should be interesting for early detection of AD, because they show a
higher sensitivity than NIA criteria.

doi:10.1016/j.jns.2013.07.1165
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Discriminability in recognition memory in amnestic mild
cognitive impairment and mild Alzheimer's disease.
A preliminary study

M.J. Russo, J. Campos, M.E. Martín, M.F. Clarens, L. Sabe, R.F. Allegri.
Fleni, Buenos Aires, Argentina

Clinicalmemory tests that included a yes/no recognition format provide
scores only for the total number of target items correctly endorsed.
However, many patients with cognitive impairment present a strong
“yes” response bias in recognition tests, yielding both high hit and false
alarm rates because they cannot reject distractor items. The purpose of
this study is to assess recognition memory performance in a sample of
cognitively normal adults, amnestic mild cognitive impairment (a-MCI)
and Alzheimer´s dementia (AD) participants. The sample included 45
a-MCI, 51 AD participants, and 43 controls. Individuals completed the
Rey Auditory Verbal Learning Test as part of a larger neuropsycholog-
ical battery. Yes/no recognition performance was analyzed using signal
detection theory. Discrimination indices between targets and dis-
tractors (d' — how effectively the individual could differentiate targets
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from distractors) and response bias (c— tendency to produce more yes
or more no responses) were calculated.
Yes/no recognition showed significant group differences for d', F (2) =
83.26; p b .001, and for response bias (c), F (2) = 6.05; p= .003. Both
the impaired groups performed more poorly than controls on
discrimination indices (p b .001) and response bias (p= .03), but there
were no differences between the MCI and dementia groups.
Results suggest that the a-MCI and AD groups exhibited significantly
poorer recognition discrimination accuracy and a significantly more
liberal response bias than the control group. These two recognition
memory components can enhance the clinical characterization of an
individual's recognition memory performance.

doi:10.1016/j.jns.2013.07.1166
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A. García-Escrivác, C. Badía-Picazod, C. Muñoz-Ruize, J. Sánchez-Payáf,
R. Gasparini-Berenguera, C. Leiva-Santanaa. aNeurology Department,
University General Hospital of Alicante, Alicante, Spain; bNeurology
Department, Hospital Baix Vinalopó, Elche, Spain; cNeurology Department,
Clínica Levante, Benidorm, Spain; dNeurology Department, Denia Hospital,
Denia, Spain; eImmunology Laboratory, University General Hospital of
Alicante, Alicante, Spain; fPreventive Medicine Department, University
General Hospital of Alicante, Alicante, Spain

Background: The early differential diagnosis between mild cognitive
impairment (MCI) patients whowill remain stable from those whowill
develop Alzheimer's disease (AD) or other dementia remains a critical
issue in clinical setting. CSF AD biomarkers (BMK) have been accepted
as evidence of pathophysiological process of AD, in recent NIA criteria.
Objective: To calculate the diagnosis validity of CSF AD BMK in our
MCI patients, after a two year clinical follow-up.
Material and methods: Between 2008 and 2010, 157 MCI patients
were included, after the realization of a lumbar puncture, for measuring
Aβ 1-42, T-tau and P-tau181 CSF proteins, and the ratios T-tau/Aβ 1-42

and P-tau181/Aβ 1-42. As cut-offs, we considered 500 pg/ml, 450 pg/ml,
70 pg/ml, 0.5 and 0.07, respectively. Innotest reagents from Inno-
genetics were used.
Results:After a two year follow-up, 49MCI patients remained stable, 78
developed AD and 16 developed other dementia. We excluded in the
analysis 14 patients because of death, no data or other diagnosis. When
we calculated the variable diagnostic validity for AD, they showed the
highest specificities for Aβ 1-42 (79%) and P-tau181 (80%) and the highest
sensitivities for ratios T-tau/Aβ 1-42 and P-tau181/Aβ 1-42 (84%).
Conclusion: CSF AD BMK showed a high validity for early diagnosis of
AD in MCI patients. Our longitudinal study confirms data from the
literature, outlining the value of the ratios tau/Aβ 1-42 for this purpose.

doi:10.1016/j.jns.2013.07.1167
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Butyrylcholinesterase genotype in Alzheimer patients not treated
with rivastigmine

G. Adlera, N. Baumgarta, B. Müllerb. aInstitut für Studien zur Psychischen
Gesundheit (ISPG), Mannheim, Germany; bNovartis Pharma GmbH,
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In advanced stages of Alzheimer's disease (AD), butyrylcholinesterase
(BuChE) progressively replaces acetylcholinesterase (AchE) in the
hydrolysis of acetylcholine. This applies particularly in AD patients with
the genetic variant of the BuChE wild-type, which has a higher
hydrolysis rate than the frequent BuChE K-variant and is associated
with a faster progression of dementia. Rivastigmine is the only
commercially available AchE inhibitor, which also inhibits BuChE. Thus
it may have advantages over the other AchE inhibitors, particularly in
patients with BuChE wild-type.
We determined the proportion of patients with BuChE wild-type in
AD patients not treated with rivastigmine.
In amulticentric study, the BuChE genotypewas examined in ADpatients
with progressing dementia, who had no antidementive treatment or
were under treatmentwith either donepezil, galantamine ormemantine.
The study was conducted in 126 AD patients (48 men, 78 women) at
ages between 57 and 94 years (mean/SD: 79.2/7.3 years); MMSE score
ranged between 4 and 27 (mean/SD: 17.8/5.7). The patients were
treated with either donepezil (n= 58), memantine (n= 29) or
galantamine (N= 22); 17 patients were not under antidementive
medication. The BuChE wild-type was found in 95 (75.4%) of the
patients, in 89 (70.6 %) in the heterozygous and in 6 (4.8%) in the
homozygous genotype.
We found the BuChE wild-type in 75% of AD patients with progressing
dementia, who were not under treatment with the BuChE inhibitor
rivastigmine. In these patients, a switch of antidementive medication
to rivastigmine or the initiation of rivastigmine treatment seems to be
advisable.

doi:10.1016/j.jns.2013.07.1168
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A 2-year follow-up study of anti-dementia medications in
patients with first diagnosed dementia from community
based population

H.-W. Kong. Neurology, Seobuk Municipal Hospital, Seoul,
Republic of Korea

Background: Alzheimer's disease and other type of dementia are
characterized by progressive deterioration of cognitive function and
ADL (activity of daily living). Anti-dementia medications such as
cholinesterase inhibitors and NMDA receptor antagonist may alter
the natural history of dementia.
Objective: The purpose of this study is to analyse the effect of anti-
dementia treatment for 2 years in patients with first diagnosed
dementia from community based population.
Methods: Participants were dwelling in Eunpyeong-gu, Seoul, Korea
in 2008–2009 and going through a screening test using Korean Mini
Mental Status Examination (K-MMSE). Detailed neuropsychological
tests were performed for the people on the score K-MMSE below
than 1.5 SD matched for age and education. The patients diagnosed
with dementia were treated by antidementia medications, including
donepezil, galantamine, rivastigmine and memantine for 2 years and
performed K-MMSE 2 years later. A total of 121 demented people
participated in this study.
Results: Seventy eight patients were AD, 30 were VD, 7 were mixed
dementia, and 6 were categorized in other dementia. Memantine was
used for 42 patients, donepezil for 41, galantamine for 17, rivastigmine
for 16, and mixed medication for 5 patients. Mean score of initial K-
MMSE was 15.4 ± 5.3 and mean score of two years follow up K-MMSE
was 14.8 ± 6.4, which showed statistically insignificant difference.
Conclusion: Our results showed that there was a short term beneficial
effect of the use of anti-dementia medications and delay of a natural
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history of dementia. Even though dementia is a progressive neurodegen-
erative disease, anti-dementia medications are continuously needed.

doi:10.1016/j.jns.2013.07.1169

Abstract — WCN 2013
No: 87
Topic: 5 — Dementia
Study of vestibular dysfunction in frontotemporal
lobar degeneration

K. Nakamagoea, M. Fujimiyaa, T. Koganezawab, K. Shimizua,
N. Fujizukaa, A. Tamaokaa. aDepartment of Neurology, Institute of Clinical
Medicine, University of Tsukuba, Japan; bDepartment of Cardiovascular
Physiology, Division of Biomedical Science, Faculty of Medicine, University
of Tsukuba, Tsukuba, Japan

Background: Vestibular imbalance might be involved in the onset of
gait disorders that are frequently noted in patients with frontotemporal
lobar degeneration (FTLD).
Objective: In view of this, a caloric test was performed to examine
vestibular dysfunction in FTLD patients.
Patients and methods: Electro-nystagmography was performed on
9 FTLD patients (69.8 ± 5.4 years) and 9 healthy volunteers (70.9 ±
6.3 years). An air caloric stimulator was used to provide stimulation for
vestibular testing, and the eye movement was recorded before and
during the visual suppression (VS) test. The frequency and amplitude
(slow phase and fast phase) as well as the mean velocity (slow phase
and fast phase) of eye movements were measured as the parameters
of induced nystagmus. Then, a statistical analysis was performed to
examine the following three factors: stimulation sites (right ear,
left ear), stimulation temperatures (24 °C, 46 °C), and the timing of
stimulation (before or during the VS test).
Results: No significant difference was detected between any of one
of the FTLD patients and the healthy volunteers in the slow-phase
velocity of nystagmus before VS test. On the other hand, a significant
decrease was noted in VS (%) in the FTLD patients, compared to the
healthy volunteers (p b 0.05).
Conclusion: A severe degree of disturbance of visual suppression was
noted in FTLD patients. Findings of the present study suggest that FTLD
patients might develop vestibular dysfunction related to cerebral lesions,
which might be involved in the onset of gait and balance disorders.

doi:10.1016/j.jns.2013.07.1170
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The conceptual enrichment therapy: Decelerating word meaning
loss in semantic dementia

A. Suárez-Gonzáleza,b, S.A. Savagec,d, M. Gómez-Crespoe, E. Gil-Nécigaa,
E. Franco-Macíasa, D. Cainef. aMemory Disorders Unit, Neurology
Department, University Hospital Virgen del Rocio, Seville, Spain;
bDementia Research Centre, Institute of Neurology, London, UK;
cNeuroscience Research Australia, Australia; dFaculty of Medicine,
School of Medical Sciences, University of New South Wales, Sydney,
NSW, Australia; eInstituto de Biomedicina de Sevilla (IBIS), Seville,
Spain; fNeuropsychology Department, National Hospital for Neurology
and Neurosurgery, London, UK

Background: A central limitation of interventions for treating anomia
in semantic dementia (SD) is the lack of generalisation of the re-
acquired learning which remains rigid and context-dependent. The
conceptual enrichment therapy (COEN) is a new strategy aiming at

decelerating the progressive loss of wordmeaning in SD at same time as
it generates better generalisation of new learning compared to standard
rehabilitation naming therapies (SRNT) (Suárez-González et al. sub-
mitted 2013). COEN exploits still-meaningful elements in the semantic
network of the target item by strategically linking them to the item in
the training phase in order to enhance learning and therefore the
possibility of generalisation.
Objectives: To replicate previous results in which COEN learning
demonstrated a better generalisation effect than SRNT and to investigate
the inter-therapy differences in curves of learning and forgetting.
Patient and methods: A patient with mild SD underwent two different
treatments (COEN/SRNT). Following training, generalisation was mea-
sured by three different tasks in addition to standard picture naming.
Results: Generalisation effects were significantly better after COEN
on description to naming (p b 0.001) and naming to description
(p = 0.005). Interestingly, 6 weeks after the end of the training
patient was still able to provide significant information about most of
the items trained with COEN but not SRNT (COEN 80%, SRNT 10%).
Conclusions: This second study confirms that treatment based on
COEN may boost generalisation of learning in SD by providing a partial
restoration of the item's meaning through a semantic knowledge
restoration approach.

doi:10.1016/j.jns.2013.07.1171
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Use of pramiracetam in elderly patients with mild cognitive
impairment and arterial hypertension

N. Bachinskaya, E. Demchenko, V. Kholin, A. Shulkevich. Department
of Age Physiology and Pathology of Nervous System, D.F. Cheboterev
Institute of Gerontology, Kiev, Ukraine

Mild cognitive impairment and arterial hypertension are commonly
found states in elderly patients and it is also well known that arterial
hypertension is a risk factor for developing vascular or neurodegener-
ative cognitive impairment. Drugs with nootropic activities potentially
can change cognitive status in such patient group.
Aim: To determine possibilities of cognitive state correction in patients
with mild cognitive impairment (MCI) and arterial hypertension (AH)
by oral intake of pramiracetam (Pramistar).
Methods and subjects: 25 elderly patients with MCI and AH were
examined prior to and following one month of Pramistar treatment,
1200 mg daily. General clinical and neurological examinations, MMSE,
WMS-R, FAB, GDS, State–Trait Anxiety Inventory (STAI), qEEG, and
cognitive evoked potentials were performed.
Results: The performed treatment has shown positive improvements
for the MCI and AH patients in WMS-R subtests: Attention (visual
memory span (р b 0.002), digit span (р b 0.002)); short-term memory
(logical memory (р b 0.002), verbal paired associates (р b 0.01) and
visual reproduction (р b 0.01)) as well as long-term memory (logical
memory (р b 0.002) and visual reproduction (р b 0.01)).
In FAB subtest, improvements occurred in conceptualization, motor
series (programming) and inhibitory control (р b 0.01).
Anxiety (р b 0.03) and depression (р b 0.04) rates were reduced.
Reduction in delta rhythm power in multiple leads as well as an
increase in beta rhythm power in separate leads (р b 0.05) had taken
place. According to cognitive evoked potentials, peak latencies for N2
and P3 significantly reduced while their amplitude values increased.
Conclusion: Pramiracetam (Pramistar) has shown positive effects in
elderly patients with MCI and AH.

doi:10.1016/j.jns.2013.07.1172
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Co-morbid medical conditions among patients with vascular
dementia: A case–control study from a national managed
care database

M.E. Habeych Sanmiguela, R.C. Castilla-Puentesb,c. aNeurological
Surgery, University of Pittsburgh, Pittsburgh, USA; bSchool of Pharmacy,
Temple University, Philadelphia, USA; cMedical Safety Department,
Codman-Neuro, Depuy/Synthes, West Chester, PA, USA

Objective: To compare the prevalence of medical co-morbid conditions
between patients with vascular dementia (VaD) with a control group
without VaD, from the National Managed Care Benchmark Database
(IHCIS).
Methods: The prevalence of comorbid medical conditions was
compared between patients with VaD (defined by ICD-9 codes) and
controls using data from the IHCIS, a fully de-identified, HIPAA
compliant database made up of more than 35 managed care health
plans within the US and covering seven census regions. Matched case–
control method was used to compare medical comorbidity. Controls
were matched to cases by type of health plan and pharmacy benefits
on an 18:1 ratio.
Results: Among the 488,091 patients 60 years or older with full year
of eligibility, (from January 1st to December 31, 2010), there were
725 patients with VaD, 57.3% of them were women. A concurrent
diagnosis of Alzheimer's disease and/or unspecified dementia was
exclusion criteria. In general, VaD patients had more cerebral
degeneration [odds ratio (OR) = 21.5, 95% CI = 7.0–66.1];
Parkinson's disease (OR = 13.6, 95% CI = 4.0–46.1); cerebrovascular
diseases (OR = 12.6, 95% CI = 5.0–31.7); septicemia (OR = 6.5,
95% CI = 2.7–15.5); hypotension (OR = 4.6, 95% CI = 2.0–1052);
atherosclerosis (OR = 4.6, 95% CI = 2.6–8.1); injuries (OR = 4.0,
95% CI = 2.6–6.1); heart failure (OR = 2.8, 95% CI = 1.6–4.7);
lung diseases (OR = 2.4, 95% CI = 1.6–3.9); COPD (OR = 1.8, 95%
CI = 1.2–2.7); cardiac dysrhythmias (OR = 1.7, 95% CI = 1.1–2.6)
and urinary diseases (OR = 1.6, 95% CI = 1.1–2.3) compared to
controls.
Conclusions: The present study confirms that medical comorbidities
are frequent complications of VaD and physicians should be alerted
to their presence in patients with VaD.

doi:10.1016/j.jns.2013.07.1173
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Stressful life events and development of Alzheimer's disease

E.G. Reich, E.D. Arias, M. Carlino, C.M. Torres, B.E. Halac.
Neurology, Hospital Julio Mendez, Buenos Aires University,
Capital Federal, Argentina

Background: The sporadic nature of AD suggests that aside from
biological determinants, environmental factors such as stress play a
role in the development of disease.
This study aims to analyze the relationship between stressful life events
and AD.
Methods: We studied 118 patients with diagnosis of AD.
Mediumagewas 73 years.Meantimeelapsed from the initial symptoms
was 2.4 years.
A control group of 81 healthy individuals was studied.
A questionnaire looking for stressful life events in 3 years
before diagnosis of AD was performed to patients, caregivers and
controls.

Results: In the AD group, 85 patients (72%) presented a history of
significant stressful life events, 2.1 years (SD 1.4 years) before the
onset of symptoms.
The most common findings in the AD group were: couple death
(24 cases), child death (15 cases), history of assault (21 cases), history
of car accident (11 cases).
Other stressful situationsweremarked financial problems, bereavement,
retirement, adaptive changes due to migrations and diagnosis of severe
somatic disease in the family.
In the control group, only 21 individuals (26%) recognized similar
previous stress factors.
Conclusions: We observed an association between stressful life
events preceding the onset of dementia in a high percentage of our
patients.
Stress could trigger the degenerative process in AD and growing
evidences suggest a dysfunction in neuroendocrine and immune
system.
According to our results, we can establish a relationship between
several stressful life events and the onset of dementia. It is an
observational finding and does not imply direct causality.

doi:10.1016/j.jns.2013.07.1174

Abstract — WCN 2013
No: 1488
Topic: 5 — Dementia
Cognitive decline progression prevention in patients with
cerebrovascular diseases

M. Khodjaeva, G. Rakhimbaeva. Tashkent Medical Academy,
Tashkent, Uzbekistan

Vascular disease of the brain is generally accompanied by focal
neurological symptoms along with the development of cognitive
memory impairment, that in place may lead to severe degree of
dementia. The purpose of this study is to evaluate therapeutic and
preventive effects of Alzepil (donepezil) on cognitive impairment in
mild multi-infarct dementia in patients with arterial hypertension
(AH) and cerebral atherosclerosis (CA).
Material and methods: 32 patients were divided into two groups
comparable in all studied parameters. They were all prescribed
Alzepil 5 mg/daily for the period of 28 days.
Results: Significant improvement in memory (p = 0.01), abstract
thinking and reaction time was observed in patients treated with
Alzepil, as evidenced by the improvements in EEG. Therapeutic and
preventive effects on cognitive disorders in patients with AH and CA
were evaluated. Comparison of scores on MMSE and Khachin scales,
showed statistically significant improvement for all clinical symptom
severity in patients on Alzepil. Meanwhile, in the placebo group, only
partial positive trend was observed.
Conclusion: The investigations indicate that, after repeated
treatments by Alzepil with 6 month intervals, patients with mild
cognitive impairment amid AH and CA, show a steady improve-
ment of the subjective status of patients. In addition, persistent
increase in the memory function of attention, abstract and practical
thinking were observed. Results of the study suggest that a course
of Alzepil (donepezil) treatment in patients with early forms of
vascular dementia provides regression of cognitive impairment,
and has a stabilizing effect on the overall process, preventing its
progression.

doi:10.1016/j.jns.2013.07.1175
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Selective bilateral thalamic necrosis following carbon monoxide
poisoning: Case report

J. Abdelhedi, I. Bouchhima, E. Turki, M. Damak, A. Boukhris,
M.I. Miladi, I. Fki, C. Mhiri. Department of Neurology,
CHU Habib Bourguiba, Sfax, Tunisia

Introduction: Carbon monoxide (CO) poisoning is common and
probably underdiagnosed. Delayed neuropsychological sequelae (DNS)
commonly occur after recovery. Onmagnetic resonance imaging (MRI),
the most common site of abnormality is the globus pallidus. The
thalamus can be affected also but in association. To our knowledge,
selective lesion of thalami on MRI has not been described.
Case report:Wedescribe the case of a patient presenting withmemory
dysfunction, disorientation and apathy. He had no cardiovascular
risk factors. Mini Mental State Examination estimated to 21/30. The
interrogation revealed a CO poisoning 15 days ago. The lesions of
the thalami were hypo-intense T1, hyperintense T2 and FLAIR with
restricted diffusion.
Discussion: The most frequent symptoms of DNS after CO poisoning
include delirium, amnesia and cognitive dysfunction. In our case, the
dementia was secondary to bilateral thalamic necrosis. The selective
thalamic involvement following CO exposure is rare. CO in particular
has a propensity to affect the globus pallidus. The whole basal ganglia
can be affected, or the putamen, caudate nucleus, and thalamusmay be
involved in isolation. Abnormalities of the brain following CO poisoning
are shownwith greater sensitivity byMRI. Necrosis of the basal ganglia
is seen, typically showing low T1 and high T2 signals, but could be
observed with high signal on T1 and T2 suggesting haemorrhage, often
with restricted diffusion.
Conclusion: Our report suggests that selective thalamic involvement
is rare but may occur after CO poisoning.

doi:10.1016/j.jns.2013.07.1176
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Aphasic syndrome in dementia with Lewy bodies (DLB):
Is language impairment one of the features of DLB?

T. Fukui, K. Okita, M. Uchiyama, H. Kasai, R. Kinno. Neurology, Internal
Medicine, Showa University Northern Yokohama Hospital,
Yokohama, Japan

Background: Logopenic aphasia has recently been suggested in DLB.
Purpose: To discuss language impairment in DLB.
Patient 1: An 83-year old man started to stumble on words, use non-
words and has difficulty in understanding for a year. Subsequently, he
showed confusion with fluctuations, delusions and shuffling gait. Initial
evaluations revealed logopenic plus jargon aphasia. Brain atrophy and
hypoperfusion were accentuated at the left temporo-parietal regions
on MRI and SPECT. Phosphorylated (P-) tau and beta-amyloid 42
(Aβ42) in CSF suggested concomitant Alzheimer's (AD) pathology.
Patient 2: A 90-year old women presented reduced verbal output,
phonological errors, impaired comprehension and shuffling gait for
two months. Initial assessment revealed logopenic aphasia. Atrophy
and hypoperfusion were detected at the left temporo-parietal areas.
MIBG myocardial scintigraphy showed mild uptake decrease.
Patient 3: A 75-year old man became confused with multiple tasks for
six months and then had difficulty in word finding and comprehension.
Logopenic aphasia was detected at presentation. Atrophy and hypo-
perfusion were noted at the left temporo-parietal areas. Uptake on

MIBG scintigraphy was slightly decreased. P-tau and Aβ42 in CSF
suggested AD pathology.
Patient 4: A 67-year old woman presented amnesia and mis-
identification syndrome for a year. At presentation, she showed mild
cognitive decline without linguistic problems. Abnormal MIBG scintig-
raphy suggestedDLB. SPECT showed that bilateral frontoparietal uptake
decreases. Two years after the onset, the patient developed progressive
apraxia of speech.
Conclusion: Clinical DLB may present logopenic aphasia and rarely
apraxia of speech. Co-pathology of AD may be associated.

doi:10.1016/j.jns.2013.07.1177
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Nanotechnology for early-stage diagnosis and treatment of
Alzheimer's disease

J.W. Leszeka, J. Zhangb. aPsychiatry, Wroclaw Medical University,
Wroclaw, Poland; bChemical and Biochemical Engineering, University
of Western Ontario, ON, Canada

Dementia of Alzheimer's type (AD) is a loss of brain function that occurs
with certain diseases. It affects memory, thinking and behavior.
Scientists believe that changes in the brain may begin 10–20 years
before symptoms appear and AD is diagnosed. The need to diagnose the
devastating disease at an early stage is critical to manage and treat AD.
Unfortunately, the lack of validated biomarkers limits the possibility of
the earlier stages of AD. Recent advancements of nanotechnology and
nanomaterials in biodetection/bioanalysis may provide an alternative
excellent method to help research identify the biomarkers for the
disease. The advantages of nanomaterials stem from nanostructures'
high surface to volume ratio which enables multi-bioreceptors to
bind on the surface of transducer at nano-scale. The nanoparticles as
DNA carriers enable million-fold improvements over ELISA sensitivity.
Recently, the gold nanoparticles were used to detect the amyloid beta-
derived diffusible ligands (ADDL). The finding was made possible
by combining ADDL-specific monoclonal antibodies. According to our
opinion it is very important to develop multifunctional nanomaterials
which are able to deliver genomic sequences and act as a sensor to
recognize the targeted biomarkers. Such proposed multifunctional
system will lead to a multifunctional bioassay for early-stage diagnosis
of AD.

doi:10.1016/j.jns.2013.07.1178
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A flash on contemporary society

P.F. Fioria, G. De Chiarab, E. Pacec, L.M. Giannettid, A. Monacoa.
aNeurology, S. Ottone Frangipane ex Civil Hospital - II University of Naples,
Ariano Irpino (AV), Italy; bPaediatry, S. Ottone Frangipane ex Civil Hospital - II
University of Naples, Ariano Irpino (AV), Italy; cIntensive Care -
Anesthesiology, S. Ottone Frangipane ex Civil Hospital - II University of
Naples, Ariano Irpino (AV), Italy; dInfantile Neuropsychiatry - Social
Service, S. Ottone Frangipane ex Civil Hospital - II University of Naples,
Ariano Irpino (AV), Italy

Excessive preoccupation, denial, neglect or even exhibition of flaws
in appearance are expressions of a dysfunctional body image (Fiori P,
Giannetti LM, 20). This may prelude the appearance of behavioral
and cognitive dysfunction (Fiori P et al., Rankin KP et al., 2003).
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Although the borderline is wider than frank pathological manifesta-
tions, the subtle pervasive features of such condition may have
individual and social consequences.
The aim of our observational and interventional study is early
identification and treatment of such condition. The diagnosis is performed
by neuropsychological examination on subjects under the age of 65 years.
Preliminary results of our study show:
- A high directiveness, peculiar of males, as well as a high transcen-
dence, predominantly present in females, may not be positive factors
concerning self realization, relational competence, social integration
and development, compatible with environmental resources and
worldwide shared strategy.
- Comorbidity of a dysfunctional body image with addiction, eating
disorders, psychoses, epilepsy, cognitive deterioration, vascular diseases.
- Misdiagnosis, scarce compliance, especially in the case of instable
socio-economical conditions, lack of educational programs and
political leadership.
Body image is the cornerstone of our fitness. Its dynamic steadiness
depends on genetic factors, modality of attachment, emotional and
affective experiences, personality (temperament and character),
behavioral repertoire, cognitive development, environmental, cul-
tural and social factors. Although it is modified by life events, aging
and diseases, the response to such challenge is different and depends
on cognitive reserve, which has to be preserved and transmitted to
new generations.

doi:10.1016/j.jns.2013.07.1179
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Clinical implications of hippocampal vulnerability patterns
in tauopathies

I. Milenkovica, T. Petrovb, G.G. Kovacsa. aInstitute of Neurology, Medical
University of Vienna, Vienna, Austria; bAutomatic Control Laboratory,
Department of Information Technology and Electrical Engineering, Swiss
Federal Institute of Technology, Zurich, Switzerland

Background: Deposits of phosphorylated tau in the hippocampus
is a hallmark of several neurodegenerative diseases (NDD), which
show different, but partially overlapping cognitive symptoms. The
hippocampus has several subregions involved in different aspects of
cognition.
Objectives: The aim of the study was to evaluate vulnerability
patterns of tau pathology in the hippocampus in different NDDs.
Methods: We investigated tau-AT8 immunoreactivity in the neuropil,
neurons, astrocytes and oligodendrocytes in 24 hippocampal sub-
regions in individuals above 75 years, including Alzheimer-related
pathology with different Braak and Braak stages (AD; total 40 cases),
argyrophilic grain disease (9 cases), progressive supranuclear palsy
(7 cases), corticobasal degeneration (CBD, 7 cases), Pick's disease
(8 cases), globular glial tauopathies (5 cases) and astrogliopathies of
the elderly (12 cases). Using mathematical modelling, we analysed
the constellation of the AT8-immunoreactivity for every disease.
Results: Our model demonstrates specific constellations of tau pathol-
ogy in the hippocampus. There are regional and cellular differences:
Tau-immunopositive oligodendrocytes in stratum oriens of the hippo-
campus is highly indicative for the CBD; Tau-immunoreactivity in the
dentate gyrus (DG) granular cells is suggestive of a non-AD disorder;
and, the DG was highly vulnerable in tau-astrogliopathy of elderly.
Conclusions:
1) Distribution of hippocampal tau immunoreactivity can predict the
neuropathological diagnosis;
2) These observations have implications for the spreading of disease;

3) Neuropsychological examinations evaluating distinct functions
related to hippocampal structures might be useful in the clinical
practice to distinguish these disorders.
Supported by the European Commission's 7th Framework Programme
"DEVELAGE".

doi:10.1016/j.jns.2013.07.1180
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Argentina-ADNI: Preliminary report on CSF biomarkers

M.J. Russoa, G. Sevlevera, S. Vázqueza, D. Gustafsonb, E. Suracea,
J. Camposa, M.E. Martína, H. Martinetoa, F. Ventricea, S. Guinjoana,
R.F. Allegria. aFleni, Buenos Aires, Argentina; bSUNY Downstate Medical
Center, New York, NY, USA

Argentina has launched the first South American ADNI, (Arg-ADNI)
effort to acquire data comparable to those gathered throughout
other WW-ADNI centers. It is important to share data across the
international research community, to evaluate whether clinical, neuro-
imaging, genetic and molecular characteristics in aging Argentines
are similar to those observed in other global ADNI sites. The purpose
of this abstract is to describe baseline profiles of 62 (9 controls, 37
mild cognitive impairment (MCI), and 16 Alzheimer's disease (AD))
Arg-ADNI participants.
Compared to individuals with AD, controls and MCI subjects
evidenced higher MMSE and Categorical Verbal Fluency scores. MCI
and AD cases scored lower than controls on delay and recognition
trial RAVLT. APOE ε4 allele possession was prevalent among 33%
(n = 7) MCI and 33% (n = 4) AD patients. Levels of CSF biomarkers
corresponding to an AD profile including Aβ1-42, T-tau and P-tau,
Aβ1-42/P-tau ratio and AD profile were not different between MCI
and AD subgroups. Based on CSF biomarkers, 25% (n = 7) MCI
patients showed biomarkers of neurodegeneration without positive
markers of amyloid accumulation.
After one year of recruitment efforts, this is the first Arg-ADNI report.
Arg-ADNI is a growing sample with ongoing recruitment of MCI and
AD patients and controls. Follow-up of this important sample,
particularly related to CSF and brain biomarkers, will allow better
characterization of AD in Argentina, and perhaps point to unique
environmental factors influencing brain health in South America.
Clinical and biochemical follow up of MCI patients with neurode-
generative profiles and without amyloid accumulation may provide
important insights.

doi:10.1016/j.jns.2013.07.1181
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Intranasal delivery of curcumin–donepezil nanoemulsion for
brain targeting in Alzheimer's disease

S. Sood, K. Jain, K. Gowthamarajan. Department of Pharmaceutics,
J.S.S. College of Pharmacy, Udhagamandalam, India

Objectives: The objective of the present work was the development
of curcumin–donepezil nanoemulsions for delivery to brain by
intranasal route. The combination therapy was based on cholinergic
replacement hypothesis in combination with anti-amyloid and anti-
inflammatory approach for bettermanagement of Alzheimer's disease
via intranasal route for better brain targeting.
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Methods: Nanoemulsions were prepared using aqueous titration
technique using components selected based on solubility studies.
They were characterized for various physicochemical parameters like
globule size, zeta potential, refractive index, transmittance and
ex vivo diffusion studies using sheep nasal mucosa. Pharmacokinetic
studies of developed formulations were carried out in Wistar rats
by intranasal and intravenous administration. The in vivo studies of
developed nanoemulsions were carried out in streptozotocin in-
duced Alzheimer's model. Various behavioural parameters like radial
arm maze, elevated plus maze and one trial passive avoidance test
were carried out. Biochemical parameters like acetylcholinesterase
activity, glutathione, SOD were estimated.
Results: The developed nanoemulsions had particle size less than
50 nm suitable for intranasal delivery. In vivo pharmacokinetic studies
revealed that higher drug concentration was achieved in brain via
intranasal route compared to intravenous route and clearance was
slower. Behavioural tasks showed improved memory and learning in
group treated with nanoemulsions compared to pure drugs. Acetyl-
choline levels were significantly improved in brain of nanoemulsion
treated group. Oxidative stress was much lower in animals treated
with combination therapy.
Conclusions: The intranasal strategy of delivering acetylcholinesterase
inhibitor with a neuroprotective and anti-amyloid drug is a promising
strategy for the management of Alzheimer's disease.

doi:10.1016/j.jns.2013.07.1182
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Leptin and the risk of progression to Alzheimer's disease among
Chinese older adults with amnestic mild cognitive impairment

L.-W. Chua,b, P.Y. Yika, F. Kwana, C. Chana, J. Haa, K.S. Lama.
aDepartment of Medicine, The University of Hong Kong, Hong Kong,
Hong Kong; bAlzheimer's Disease Research Network, The University of
Hong Kong, Hong Kong, Hong Kong

Background: Previous cross-sectional studies have shown that
Alzheimer's disease (AD) patients have lower circulating leptin
levels than non-demented older adults. There is a paucity of data on
the risk of leptin and subsequent AD development in older adults
with mild cognitive impairment.
Objective: The aim of the study was to investigate the relationship of
the serum leptin level to subsequent risk of progression to AD among
Chinese older adults with amnestic MCI (aMCI).
Patients and methods:
Design: One-year prospective cohorts study;
Setting: Ambulatory setting.
Subjects: Chinese older adults, aged 55 to 93 years old, with aMCI by
the Petersen's criteria.
Measurements: Baseline demographic, clinical factors, and serum
leptin level. All subjects were followed for one year. ADwas diagnosed
by the NINCDS-ADRDA criteria for probable AD.
Results: 131 Chinese older adults with aMCI were recruited and
followed up for one year. 13.7% (n= 18) of them progressed to
Alzheimer's disease by the endof one year. Older adultswhoprogressed
to AD had significantly a lower mean serum leptin level than that
of stable MCI subjects (mean ± SD leptin levels = 5.18 ± 7.40 versus
9.72 ± 8.04 ug/L, respectively).
Conclusion: In Chinese older adults with amnestic MCI, having a low
baseline serum leptin level predicts an increased risk of progression
to Alzheimer's disease.

doi:10.1016/j.jns.2013.07.1183
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Psychological impact of young onset dementia in Singapore

A. Lee, X. Lin, N. Kandiah. National Neuroscience Institute,
Singapore, Singapore

Background: Young onset dementia (YOD) carries significant
psychological burdens for patients and their caregivers. Previous
Asian studies have focused on the geriatric age-group. This is the first
study to examine the psychosocial impact of YOD in Singapore.
Objectives: The aim of the study was to investigate the psychosocial
effects and perceived needs of YOD patients and their caregivers in
Singapore.
Methods: A random sample of YOD patients (age ≤65 years old)
attending a memory clinic in a tertiary setting was identified. Diagnosis
of dementia had been made by a cognition neurologist.
2 independent physicians conducted phone interviews with patients
and caregivers. A questionnaire on psychological impact and perceived
needs was used. Case-notes were reviewed for demographic data.
Results: 12 patients (5 AD; 5 FTD; 1 VaD; 1 Hashimoto's) and 10
caregivers were interviewed. Patients' mean age was 59 (51–64); mean
MMSE 18 (9–27). Caregivers comprised spouses (8) and children (2).
Emotional responses could be staged into pre-diagnosis, diagnosis,
post-diagnosis and future. Caregivers verbalised frustration from the
pre-diagnosis period. A few expressed relief at receiving diagnoses
that explained patients' behavioural changes. Others experienced
helplessness from loss of a functional family member. Prognostica-
tion to prepare for care needs and legal matters was found difficult.
Associated perceived needs could be further classified into resource-
related, rehabilitation, medical and psychological needs. At least 5
identified a lack of age-specific psychoeducation interventions and
community services.
Conclusion: YOD patients and their caregivers experience significant
emotional upheavals. Healthcare providers need to acknowledge and
address this psychological impact. Further nationwide studies are
underway.

doi:10.1016/j.jns.2013.07.1184
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Cerebrospinal fluid biomarkers in Chinese Alzheimer's
disease patients

L.-W. Chua,b, Y.-F. Sheaa, L. Zhoua. aDepartment of Medicine, The
University of Hong Kong, Hong Kong, Hong Kong; bAlzheimer's Disease
Research Network, The University of Hong Kong, Hong Kong, Hong Kong

Background: There is a paucity of data on the validity of cerebrospinal
fluid biomarkers in diagnosing Alzheimer's disease (AD) in Chinese
patients.
Objective: The aim of the study was to investigate CSF tau, p-tau, Aβ42
and Aβ oligomers concentrations in Alzheimer's disease (AD) patients.
Patients and methods: We recruited 14 patients with AD and 8
patients with non-AD conditions from the Memory Clinic of Queen
Mary Hospital. CSF samples collection by lumbar puncture and
cognitive assessment were done at baseline. We did CSF tau, p-tau,
Aβ42, and Aβ oligomers proteins assays with commercial ELISA kits.
Results: We found that AD patients had higher levels of CSF tau
and p-tau, but lower levels of Aβ42 level than non-AD patients
(p = 0.014, 0.003, 0.034, respectively; Mann–Whitney U test).
Moreover, AD patients had lower Aβ42/tau and Aβ42/p-tau181
ratios than non-AD patients (p = 0.001 for both). High CSF Aβ
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oligomer levels (N1.98 pmol/L) were more common in AD than non-
AD patients (35.7% versus 0 %; p = 0.021, Chi-square statistics).
In ROC curve analyses, the area-under-curve (AUC) of CSF levels of
Aβ42, tau, p-tau181, Aβ42/ tau and Aβ42/ p-tau ratios ranged from
0.777 to 0.929. For the diagnosis of AD, the ratio of Aβ42/ tau had
high sensitivity and specificity of 86% and 88%, respectively. The
Aβ42/p-tau ratio was the most specific for the diagnosis of AD (100%
specificity), while retaining a good sensitivity of 79%.
Conclusion: In conclusion, the Aβ42/tau and Aβ42/p-tau ratios were
sensitive and specific diagnostic biomarkers of AD in our Chinese
population.

doi:10.1016/j.jns.2013.07.1185
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Actions to stop driving in different types of dementia: Data on
8850 patients from the Swedish dementia quality registry (SveDem)

D. Religaa,b, S.-M. Fereshtehnejada, H. Erikssona, S. Fisahnc, B. Farahmanda,
C. Lundbergd, K. Johanssone, M. Eriksdottera,e. aDepartment of Neurobiol-
ogy, Care Sciences and Society, Karolinska Institute, Stockholm, Sweden;
bMossakowski Medical Research Centre, Polish Academy of Sciences,
Warszawa, Poland; cGeriatric Clinic, Handengeriatriken, Haninge, Sweden;
dPsychology Clinic, Karolinska University Hospital, Stockholm, Sweden;
eGeriatric Clinic, Karolinska University Hospital, Stockholm, Sweden

Background: Executive functions impairment, visuospatial dysfunction,
behavioural disturbances and problems with orientation affect fitness to
drive in dementia patients. We investigate if the reporting of driving
unfitness by physicians differs with different dementia diagnoses.
Patients and methods: Totally, 8850 patients from SveDem were
included. The registry holds information on 8 different dementia
diagnoses (ICD-10). The primary outcome was agreement with patient
to quit driving or report the patient to the driving license authoritywith
a recommendation of license suspension. Variables such as age, gender
and type of dementia were considered in the model.
Results: The mean age was 76.6 (8.0) years with a majority (55.1%)
of males. An agreement with the physician not to drive was obtained
in 80% of cases. In 705 (8.7%) cases the patients were reported to the
Swedish Transport Agency. The highest and lowest rates of reporting
were recorded in frontotemporal dementia (FTD) (23.3%) and dementia
with Lewy bodies (DLB) (4.9%), respectively. After controlling for age,
MMSE score (P= 0.002) and gender (P=0.001), FTD [P=0.015], DLB
(P=0.004) and Parkinson's disease with dementia (PDD) (P=0.014)
were significantly associated with driving license suspension.
Conclusion: SveDem data demonstrated that for the majority of
dementia patients an agreement with the physician not to drive was
reached. In less than 9% the driving license was reported to authorities.
Of those, the majority of patients suffered from FTD. The loss of disease
awareness in these patientsmay contribute to difficulties in reaching an
agreement not to drive resulting in suspension of the driving license.

doi:10.1016/j.jns.2013.07.1186
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Correlation between epileptiform activity and cerebrospinal fluid
biomarkers in Alzheimer's disease

M. Albanesea, D. Ferrazzolia, A. Martoranaa, A. Romigia, F. Izzia,
F. Sicaa, C. Liguoria, G. Sancesarioa, G.M. Sancesariob, M.G. Marciania,c,
N.B. Mercuria, F. Placidia. aDepartment of Neurosciences, University of

Rome ‘Tor Vergata’, Italy; bDepartment of Clinical Biochemistry and
Molecular Biology, University of Rome ‘Tor Vergata’, Italy; cSanta Lucia
Foundation, Rome, Italy

Background: Alzheimer's disease (AD) is associated with an increased
incidence of unprovoked seizures. Epileptiform activity in AD has long
been recognized as a secondary process resulting fromadvanced stages of
neurodegeneration and aging-related cofactors; actually some evidence
suggests that seizures may contribute to cognitive decline in AD.
Objective: The aim of the study was to investigate the relationship
between the qualitative electroencephalographic pattern and cere-
brospinal fluid biomarkers (CSF) in AD patients.
Methods: 141 outpatients with AD underwent a neuropsychological
examination, conventional EEG recording and lumbar puncture for
assessing tau protein, phosphorylated-tau protein (p-tau) and Ab1-42
amyloid protein values. According to a visual qualitative EEG
analysis, all participants were assigned to the following categories:
Type 1. normal; Type 2. slow; Type 3. epileptiform.
Results: 37 patients showed the type 1 EEG pattern, 59 the type 2
and 45 the type 3. Statistical analysis indicated that patients with
epileptiform EEG pattern have p-tau and tau/Ab1-42 ratio values
significantly higher than patients showing type 1 EEG pattern. This
finding was independent from age, estimated disease duration and
MMSE values of each EEG group. A correlation between the progressive
reduction of MMSE, and respectively, the increase of both tau and p-tau
values, and the decrease of Ab1-42 was also found; patients with type 3
epileptiform EEG pattern showed a significant correlation between the
reduction of Ab1-42 and the decrease of MMSE.
Conclusions: Our findings support the hypothesis that aberrant
excitatory neural activity may represent a primary upstream mecha-
nism in the genesis of cognitive decline. Therefore, qualitative EEG
analysis integrated with CSF biomarkers may be a valid tool to define
prognosis of AD and possible therapeutic implications.

doi:10.1016/j.jns.2013.07.1187
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Symptoms and progression of Alzheimer's disease among
South-East Asian population: A Pakistani study

T. Hussaina, I.A. Zahidb. aHoly Family Hospital, Rawalpindi, Pakistan;
bPeshawar Medical College, Peshawar, Pakistan

Background: Alzheimer's disease is one of the emerging health
issues all around the world involving both the developed as well as
the developing countries.
Objective: The aim of our study was to determine the prevalence
and clinical correlates of extrapyramidal signs in outpatients with
probable Alzheimer's disease.
Methods: This study was conducted at the Peshawar Medical College
teaching hospital Pakistan over a period of 1 year from August 2011 till
July 2012. A total of 38 patients presented in the medicine outpatient
departments having symptoms of the disease and meeting WHO
diagnostic criteria for probable Alzheimer's disease were recruited in the
study.
Results: 10% of the neuroleptics-free patients were free of extrapyra-
midal symptom. The most common types of extrapyramidal symptom
presented in our patients were hypomimia (54%), difficulty in talking
(49%), bradykinesia (43%), postural instability (36%), abnormal gait
(29%), and rigidity (21%), respectively. Themeanduration of the disease
in patients appearing with extrapyramidal symptom was found to be
2.12 ± 1.23 years. The presence of extrapyramidal symptom increases
proportionally with the progression of the disease and cognitive and
functional decline.
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Conclusions: After controlling for duration of the disease, the use
of neuroleptics is found to influence the appearance of extrapyrami-
dal symptom in patients with Alzheimer's disease. Patients who
presented extrapyramidal symptom at initial examination appeared
to deteriorate faster, mainly cognitively, but also functionally.

doi:10.1016/j.jns.2013.07.1188
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Rationale and study design of a MRS study to explore the effects
of Souvenaid on brain metabolites in Alzheimer's disease

A. Rijpmaa,b, O. Meulenbroeka,b, M. van der Graafc,d, M.M. Lansbergene,
R.L. Wieggerse, A. Heerschapc, M.G.M. Olde Rikkerta,b, J. Sijbene.
aDepartment of Geriatric Medicine, Radboud University Nijmegen Medical
Centre, The Netherlands; bAlzheimer Centre Nijmegen, Radboud University
Nijmegen Medical Centre, The Netherlands; cDepartment of Radiology,
Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands;
dDepartment of Paediatrics, Radboud University Nijmegen Medical Centre,
Nijmegen, The Netherlands; eNutricia AdvancedMedical Nutrition, Danone
Research, Centre for Specialised Nutrition, Wageningen, The Netherlands

Background: Synaptic dysfunction is a major contributing factor to the
development of cognitive impairment in individuals with Alzheimer's
disease (AD). Synapses consist of neuronal membranes largely
composed of phospholipids. The formation of neuronal membranes is
controlled by nutritional precursors and cofactors that are obtained
from the circulation. The medical food Souvenaid®, containing the
specific nutrient combination Fortasyn® Connect (FC)1, has been
formulated to support synapse formation and function in patients with
AD by promoting phospholipid and membrane formation. It has been
demonstrated that Souvenaid improves memory in mild AD patients.
Objective: The main objective of the present Magnetic Resonance
Spectroscopy (MRS) study is to investigate to what extent Souvenaid
affects brain phospholipid metabolism.
Patients and methods: A total of 30 drug-naïve patients with mild AD
(MMSE≥ 20)will be enrolled in this double-blind randomised controlled
study (NTR3346) to receive either Souvenaid (containing FC) or an iso-
caloric control product (without FC) for a 4-week period. At baseline
and after 4 weeks, participants will undergo phosphorus (31P)-MRS
measurements to study phospholipid turnover. Additional proton (1H)-
MRS measurements will be conducted to assess neural integrity.
Main outcome parameters are brain levels of the phosphomonoesters
phosphocholine and phosphoethanolamine, and of the phosphodiesters
glycerophosphocholine and glycerophosphoethanolamine.
Results: The enrollment for the study started in October 2012.
Currently, fifteen patients have been randomised.
Conclusion: The effects of Souvenaid on brain phospholipid metabolism
are investigated using 31P-MRS. Furthermore, 1H-MRS measurements
will provide additional information on its effects on neural integrity.
1Souvenaid and Fortasyn are registered trademarks of N.V. Nutricia.

doi:10.1016/j.jns.2013.07.1189
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In vivo visualization of tau pathology in Alzheimer's disease
patients by [11c]PBB3-PET

S. Hiranoa,b, H. Shimadaa, M. Higuchia, Y. Ikomaa, H. Shinotoha,c,
S. Furukawaa,b, S. Moriguchia, Y. Eguchia, T. Nogamia, T. Nagashimaa,
M. Suzukia, K. Takahataa, T. Sasakia, F. Kodakaa, H. Fujiwaraa, Y. Kimuraa,

M. Yamadaa, M. Maruyamaa, H. Takanoa, M.-R. Zhanga, S. Kuwabarab,
H. Itoa, T. Suharaa. aMolecular Imaging Center, National Institute of
Radiological Sciences, Japan; bDepartment of Neurology, Graduate School
of Medicine, Chiba University, Japan; cNeurology Chiba, Chiba, Japan

Background: Neuroimaging results of brain amyloid beta by PET
have provided many novel insights in the pathomechanisms of
Alzheimer's disease (AD). Tau is another pivotal protein associated
with neural dysfunction in AD, and in vivo tau estimation would be
an important biomarker for AD research. We have developed a novel
PET radioligand [11C]PBB3, which shows high affinity and selectivity
for tau deposits.
Objectives: To investigate the spatial characteristics of [11C]PBB3 and
PET in human with both normal and impaired cognition.
Patients and methods: Participants were patients with AD and age-
matched healthy controls (HCs). [11C]PBB3 was intravenously injected
and dynamic scans were acquired over a 70 min. Standardized uptake
value ratio (SUVR) image was created by the cerebellar cortex as
reference region, and visually assessed in each subject. Additionally,
cerebral amyloid deposition was estimated with amyloid-binding
agent, [11C]PIB and SUVR images were created from 50–70 min post-
injection PET scan.
Results: All HCs were [11C]PIB-negative, and all AD patients were [11C]
PIB-positive. SUVR images of [11C]PBB3-PET demonstrated high
accumulation of [11C]PBB3 in the medial temporal cortex of all AD
patients, in contrast with relatively low [11C]PIB binding in the same
region. Distribution of [11C]PBB3 binding observed in AD patients
extended to the limbic system and subsequently to the neocortex as a
function of the disease severity.
Conclusions: The [11C]PBB3 binding region in AD patients is in
accord with the prior neuropathological findings and was distinct
from [11C]PIB binding region. Therefore, we conclude that [11C]PBB3-
PET can effectively visualize human brain tau deposition in vivo.

doi:10.1016/j.jns.2013.07.1190

Abstract — WCN 2013
No: 1596
Topic: 5 — Dementia
Socioeconomic burden of young onset dementia in Singapore — A
pilot study

A.S.Y. Lee, X. Lin, N. Kandiah. National Neuroscience Institute,
Singapore, Singapore

Background: The socioeconomic cost of dementia is significant for
patients, caregivers and society. Few studies have examined the impact
of young onset dementia (YOD) in Asia, and none in Singapore.
Objectives: To determine the socioeconomic impact of YOD in Singapore.
Methods: A random sample of YOD patients (age ≤ 65 years old)
attending a memory clinic in a tertiary setting was identified. Diagnosis
of dementia had been made by a cognition neurologist.
2 independent physicians conducted phone interviews with patients
and their caregivers on separate occasions using a set of questionnaire
on financial burden. Case–notes were reviewed for patients' demo-
graphics and medical history.
Results: 12 patients (5 Alzheimer's dementia; 5 fronto-temporal
dementia; 1 vascular dementia; 1 Hashimoto's-associated dementia)
and 10 caregivers were interviewed. Mean age of patients was 59
(51–64); mean MMSE 18 (9–27). 7 patients reported premature loss
of employment with average loss of employment of 4.6 years. This
resulted in an estimated average monthly income loss of SGD$2992
($0.1–6.5 k/month).
Caregivers reported varying degrees of indirect income loss including
reductions of working hours. Most were unable to quantify exact
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income loss; 1 reported amonthly loss of SGD$4000 resulting froma job
change.
Direct monthly medical cost averaged SGD$480 (medication $142;
medical consultations $85; out-of-pocket expenses $253). Majority
expressed a need for financial aids for medications and care.
Conclusion: Patients and caregivers of YOD are burdened with
significant direct and indirect costs. Further studies are underway to
exact nationwide socioeconomic burden, and rationalize resource
allocation for YOD in Singapore.

doi:10.1016/j.jns.2013.07.1191
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The etiology of moderate cognitive disorders (MCD) in a
working-age population according to epidemiological studies

L.V. Sapryiginaa, L.A. Belovaa, S.V. Burtseva, N.V. Belovab,
D.S. Elistratovaa, A.G. Korolevaa. aNeurology, Ulyanovsk State University,
Ulyanovsk, Russia; bResearch Center of Neurology, Russian Academy of
Medical Sciences, Moscow, Russia

Background: Early diagnosis of pre-dementia contributes to the
timely administration of pathogenetic therapy to delay or stop the
progression of cognitive functions disorders.
Objective: To evaluate the prevalence and etiology of the MCD
syndrome in the working-age population of Ulyanovsk.
Materials and methods: In the framework of the study the open
population of Ulyanovsk in the age of 40–59 years underwent
screening. MCD syndrome was determined in accordance to the
modified R.Petersen and J.Touchon diagnostic criteria; the etiology
of MCD syndrome was defined by anamnesis data, the results of
the clinical examination, ultrasonic research of cerebral vessels, and
brain MRI.
Results: We surveyed 300 people: 86 (15,93%) men, 214(25,78%)
women. MCD syndrome was diagnosed in 71(23,67%) subjects. In
48(67,61%) patients the cause of this syndrome were vascular diseases
(hypertension, and atherosclerosis), confirmed by ultrasound duplex
scanning of brachiocephalic arteries. 7 patients (9,86%) had cerebral
vascular disorders and diabetic encephalopathy. In 4 (5,63%) cases MCD
syndrome was a consequence of vascular diseases and craniocerebral
injury. 5 patients (7,04%) had a cerebrovascular disease and memory
weakness, which was associated with an operation, performed under
general anesthesia. There were isolated cases: posttraumatic encepha-
lopathy, paraneoplastic syndrome, diabetic encephalopathy, a com-
bination of vascular causes and myasthenia gravis in remission, a
combination of such factors as hypertension and consequences of viral
encephalitis.
Conclusions: The MCI syndromewas diagnosed in 20% of the working-
age (40–59 years) population of Ulyanovsk. The main etiological
factors for the development of the syndrome were hypertension and
atherosclerosis.

doi:10.1016/j.jns.2013.07.1192
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Early-onset dementia (EOD). Demographic and etiologic
characteristics of 170 patients

M. Benabdeljlil, F. Boutbibe, M. Rahmani, F. Benbelaid, M. Bennani,
S. Aïdi, M. El Alaoui Faris. Neurology A and Neuropsychology, Mohamed
V Souissi, Rabat, Morocco

The purpose is to investigate demographic profile and etiology
distributions of EOD in a prospective memory centre cohort.
401 cases of dementiawere diagnosed between January 2000 andMay
2011; 170 were EOD, with age onset less than 65 years. Dementia
diagnosis was based on complete neurologic and somatic clinical
examination, and neuropsychological assessment. All patients had
cerebral imaging. Routine laboratory tests were performed in all cases.
More analysis was made when a specific etiology was suspected.
We used DSM-IV criteria for diagnosis of dementia, NINCDS-ARDA
criteria for Alzheimer's Disease (AD), NINDS-AIREN criteria for
Vascular Dementia (VaD), and the usual criteria for diagnosis of Lewy
Body and Fronto-Temporal Dementia (FTD), Progressive Supranuclear
Palsy and Cortico-Basal Dementia.
EOD represented 42.4% of dementias, with 90 men and 80 females
(range, 21 to 64 years). The mechanism of dementia was degenerative
in 78 cases, including 61 AD (36% of EOD cases) and 8 FTD, vascular
in 33 cases (19,4%) with 8 cases of Sneddon's Syndrome, infectious
in 26 cases (15.3%) with 19 cases of Neuro-Syphilis and 4 cases of
Creutzfeldt–Jakob disease, and inflammatory in 11 (including 4 cases of
Neuro-Behcet). Other etiologies were found in 16 cases, and the cause
was undetermined in 5 cases.
Our study shows a large diversity of etiologies in EOD, that differ
in accordance with age onset. Before 50 years, we find essentially
infectious and inflammatory diseases. After 50 years, AD and VaD are
the most frequent. EOD needs exhaustive investigations for a rapid
diagnosis and potential treatment.

doi:10.1016/j.jns.2013.07.1193
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Application of AD7C-NTP ELISA kit on Alzheimer's
disease diagnosis

R. Wang. Xuanwu Hospital, Capital Medical University,
Beijing, PR China

Objective: To develop urine AD7C-NTP diagnostic kit, analyze and
evaluate clinical application on AD.
Methods: Immunogenicity AD7C-NTP peptide fragments had synthe-
sized by solid-phase methods, then immunized animals and prepared
antibodies. After matching screening, mouse antibody as packets
antibody, while biotin-labeled rabbit antibody as testing antibody,
horseradish peroxidase labeled avidin, the urine AD7C-NTP ELISA
detective method was established. The morning urine samples of 121
AD patients and age-matched control group of 118 were collected.
Results: AD7C-NTP antibodies were identified. Mouse anti-AD7C-NTP
antibody ELISA titer was 1:8000, and rabbit anti-AD7C-NTP antibody
ELISA titer is 1:32,000; WB detected human brain specimens found a
single band. In the relative molecular mass of 41,000,the sensitivity of
ELISA methodology was 0.5 μg/L, the linear range was 0–10 μg/L,
normal reference value of ≤1.5 μg/L, the average recovery rate was
100.2%, approved of CV 3.8%, 4.5%, and inter CV 7.6%, 6.8%. AD group
[2.250(0.43–8.62) μg/L] was higher than control group [0.82(0.47–
2.77) μg/L, P b 0.0001]. The positive rates of AD group and control group
were 89.3% and 15.3% respectively, the sensitivity was 89.3% and
specificity was 84.7%.
Conclusions: Using the self-designed synthetic peptide fragment and
immunizing animals, preparing AD7C-NTP antibodies successfully,
establish an ELISA detective method of urine AD7C-NTP on AD
diagnosis. This ELISA diagnostic kit is high precision and sensitive, and
can be used as an assistant examination in clinical diagnosis of AD.

doi:10.1016/j.jns.2013.07.1194
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Voltage-gated potassium channel antibody encephalopathy
mimicking Creutzfeldt–Jakob disease

T. Santosa, G. Oliveirab, A.S. Countinhoc, P. Barrosa, H. Felgueirasa,
T. Soares-Silvaa, P. Carneiroa. aNeurology, Centro Hospitalar Vila Nova
de Gaia/Espinho, Vila Nova de Gaia, Portugal; bNeuroradiology, Centro
Hospitalar Vila Nova de Gaia/Espinho, Vila Nova de Gaia, Portugal;
cPsychiatry, Centro Hospitalar Vila Nova de Gaia/Espinho, Vila Nova de
Gaia, Portugal

Introduction: Rapidly Progressive Dementias (RPDs), in which the
sporadic Creutzfedlt–Jakob disease (CJD) is the prototype, requires
an urgent and extensive workup. Voltage-gated potassium-channel
encephalopathy (VGKC-E) is an auto-immune disorder with variable
clinical presentations, including a RPD that mimics CJD.
Case report: A 75 year-old female presented with 6 months history of
progressive cognitive abnormalities dominated by behavior, orientation
and memory dysfunction with unsteady gait. She also presented
continuous diarrhea and later developed myoclonic and generalized
tonic–clonic seizures. Past medical history was irrelevant.
Neurologic examination revealed a complete dysfunction in multi-
ple cognitive domains (orientation, attention, immediate/recent
memory, calculus, writing, construction ability, insight/judgment
and abstract thinking — MMSE-Score 2/30), apathy, frontal release
signs, axial and appendicular rigidity, retropulsion falls and myo-
clonic jerks involving face and limbs. Laboratory screening showed
hyponatremia. Anti-neuronal antibody testing came positive for VGKC-
antibody LGI1 (Leucine-rich-glioma-inactivated-1). CSF analysis re-
vealed mild lymphocytic pleocytosis, mild proteinoraquia and negative
14-3-3 protein.
Brain-MRI showed mesencephalic and anterior temporal lobe atrophy.
EEG revealed left fronto-temporal slow and paroxystic activity.
The patient was treated with high-dose methylprednisolone and
intravenous immunoglobulin achieving a favorable recovery (MMSE-
Score 22/30, resolution of diarrhea and hyponatremia).
Discussion: RPD remains one of the most challenging neurologic
entities. Despite presenting criteria for CJD, the positivity for a
VGKC-antibody (LGI1) and immunotherapy-response confirmed an
immunologically-mediated dementia. Because VGKC-E is frequently
misdiagnosed as a neurodegenerative or prionic disease it remains
underrecognized. We present this case to emphasize the importance
of VGKC-antibodies testing in the studying of RPD, thus treating
what was apparently untreatable.

doi:10.1016/j.jns.2013.07.1195
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The effect of physiological aging on spatial navigation in a
computerized human analog of the Morris Water Maze

I. Gažováa,b, J. Laczóa,b, I. Mokrišováa,b, K. Sheardováb, J. Horta,b.
aMemory Disorders Clinic, Department of Neurology, 2nd Faculty of
Medicine, Charles University in Prague and Motol University Hospital,
Prague, Czech Republic; bInternational Clinical Research Center,
St. Anne's University Hospital Brno, Brno, Czech Republic

Objectives: Our recent findings derived from a real-space human
analog of the Morris Water Maze (hMWM) suggested that physio-
logical aging without pronounced hippocampal atrophy or vascular
changes is associated with mild spatial navigation decline, which
is less profound than in Alzheimer's disease (AD). The aim of this

study was to characterize spatial navigation performance and spatial
learning in two different periods of the old age with an inexpensive
and easy-to administer computerized hMWM.
Methods: Healthy participants without cognitive deficit on standard
neuropsychological testing: 24 young (18–26 years), 24 young–old
(60–70 years) and 20 old–old (71–84 years) without vascular changes
and pronounced hippocampal atrophy on brain MRI underwent
spatial navigation testing in the computerized hMWM, which has the
advantage to test separately hippocampus dependent (allocentric) and
parietal lobe dependent (egocentric) navigation.
Results: The old–old group was impaired in allocentric navigation
compared to the young (p≤ .001) and the young–old (p= .007)
groups. The young and young–old groups did not differ in allocentric
navigation (p= .077). There were no differences in egocentric naviga-
tion among the groups (p's≥ .189). The learning effectwas preserved in
all groups (p's≤ .001) with no between-group differences in learning
(p ≥ .180).
Conclusions: Our results in the computerized hMWM supported our
previous findings from the real-space setting that allocentric spatial
navigation decline is age dependent unlike the egocentric and is
manifested after the age of 70. Spatial learning seems to be preserved in
contrary to prodromal AD, which makes this test be a useful screening
tool for evaluation of individuals at risk of AD.

doi:10.1016/j.jns.2013.07.1196
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Healthcare professionals judgement of presence or absence of
delirium using the 4at and CAM tools — A survey

S. Dsouza, M.A. Homaida, D. Mizzell, S. Guptha. 309, Medicine
for Older People, Peterborough City Hospital, Peterborough, UK

Background: All adult patients with risk factors admitted to
hospitals in the UK should be screened for delirium with a focus on
preventing delirium (NICE). The diagnosis of delirium should be
made by a trained healthcare professional using a validated tool such
as confusion assessment method(CAM). The 4 As test (4AT) is a new
screening tool for delirium and cognitive impairment and can be
administered by any healthcare professional without the need for
training. We surveyed the healthcare professionals in our hospital
on their judgement of absence/presence of delirium using the short
CAM and 4AT tools and sought their preference for wider use in
hospital.
Methods:We devised 2 hypothetical patient histories with hypoactive
and hyperactive delirium including essential data for application of
the tools. We provided healthcare professionals from various sub-
specialties without any specific training on delirium these question-
naires along with the 4AT and CAM tools and asked them to judge for
the presence or absence of delirium.
Results: 39 healthcare professionals completed the survey, 34 of the
39 questionnaires were completed fully while the remaining 5 were
completed partially. Hypoactive delirium was correctly identified by
84% using the 4AT and by 97% using the short CAM. Hyperactive
delirium was correctly identified by 78% using the 4AT and by 50%
using the short CAM. There was higher preference for 4AT(57%) for
wider use as a tool for screening.
Conclusions: Our survey shows that there is need for training of
healthcare professionals in the application of tools for screening
delirium.

doi:10.1016/j.jns.2013.07.1197
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Dementia diagnoses in the young are based on inadequate
diagnostic evaluations — A nationwide register-based study

L.C. Salema, B.B. Andersena, J. Stokholma, T.R. Nielsena, M.B. Jørgensenb,
G. Waldemara. aMemory Disorders Research Group, Danish Dementia
Research Centre, Rigshospitalet, Denmark; bPsychiatric Centre Copenhagen,
Copenhagen University Hospital, Copenhagen, Denmark

Background: The aim of this nationwide register-based study was
to evaluate the quality of the diagnostic work-up in young patients
registered with a diagnosis of dementia in routine clinical practice.
Methods: Two hundred patients were randomly selected from 891
patients aged ≤65 years registered with a dementia diagnosis for the
first time in 2008. Through medical record review, 3 raters evaluated
the completeness of the work-up on which the dementia diagnosis
was based, using evidence-based dementia guidelines as reference
standards. Data were compared to results from a previous similar
study in the elderly Danish population.
Results: In total, 159 medical records were available for review. One
third of the patients had been diagnosedwith dementia during an acute
admission. In total, dementia diagnosis was confirmed by the raters in
48% while 60% of dementia subtypes were confirmed. Thirty percent of
the patients did notmeet diagnostic criteria for dementia. An acceptable
diagnosticwork-up of all itemswas performed in only 19 patients.Most
of the patients had been diagnosed with dementia by neurological or
psychiatric departments, but supplementary diagnostic tools were only
rarely used.
Conclusion: Our findings indicate that the diagnostic work-up of
dementia in young patients in the secondary health care sectormay not
meet the basic standards set by evidence-based clinical guidelines.
Consequently, patients may be either over-diagnosed with dementia
or denied the treatment and care they need for their specific
neurodegenerative disorder. Our findings call for increased competency
in diagnosing dementia in young patients in the future.

doi:10.1016/j.jns.2013.07.1198
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Safety and efficacy of ORM-12741 on cognitive and behavioral
symptoms in patients with Alzheimer's disease: A randomized,
double-blind, proof-of-concept study

J.O. Rinnea,b, K. Wesnesc, J. Hänninend, M. Murphye, H. Riordane,
J. Rourud, ALPO Study Groupa. aTurku PET Centre, Turku, Finland;
bTurku University Central Hospital, Turku, Finland; cBracket Global,
Goring-on-Thames, UK; dOrion Pharma, Turku, Finland; eWorld Wide
Clinical Trials, King of Prussia, PA, USA

Background: ORM-12741 is a highly potent and selective alpha-2C
adrenoceptor (AR) antagonist that has demonstrated efficacy in
rodent models suggesting beneficial effects on both cognitive and
behavioral symptoms in AD.
Objectives: To evaluate safety, tolerability and efficacy of ORM-
12741 as add-on therapy in patients with Alzheimer's disease (AD).
Methodology: This was a phase IIa, randomized, double-blind,
placebo-controlled, parallel-group, multicentre, proof-of-concept
study of 100 moderate AD patients (MMSE scores 12 to 21) with
behavioral symptoms (Neuropsychiatric Inventory (NPI) score of
≥15). Patients were randomized to two flexible dose levels of either
30 to 60 mg or 100 to 200 mg of ORM-12741 or matching placebo
twice daily for 12 weeks as add-on to their stable cholinesterase

inhibitor therapy (±memantine). Efficacy was assessed primarily by
computerized cognitive tests from the CDR System. The NPI was used
to assess behavioral and psychological symptoms.
Results: Statistically significant treatment effects were noted for
ORM-12741 on the composite CDR measures Quality of Episodic
Memory (p = 0.03) and Quality of Memory (p = 0.013) as well as
on NPI Caregiver Distress (p = 0.034) favoring ORM-12741 over the
12 week treatment period with no significant differences between
the two dose groups. However, a positive trend was noted for both
Quality of Working Memory and NPI total score favoring the low
dose group. ORM-12741 was generally well tolerated in the study.
Conclusion: Significant positive effects of ORM-12741 on several
composite measures of memory in moderate AD patients as add-on
therapy over 12 weeks were observed suggesting further study in
longer term trials.

doi:10.1016/j.jns.2013.07.1199
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High density lipoprotein cholesterol in patient conversion with
MCI in dementia

L. Prodana, C. Domanriub, C. Roman-Filipc. aCounty Emergency Hospital,
Lucian Blaga University, Sibiu, Romania; bDepartment of Public Health,
Lucian Blaga University, Sibiu, Romania; cDepartment of Neurology, Lucian
Blaga University, Sibiu, Romania

Objectives: The aim of this study was to investigate the impact of
HDL-cholesterol in conversion to dementia for MCI patients.
Material and methods: We recruited 365 patients in families with
medicine cabinets, patients with age of over 65 years, who met the
criteria for MCI and evaluated their global cognitive performances
at baseline and annual for the next three years. The diagnosis of
dementia was established using DSM IV TR criteria.
Results: There were 365 cases of MCI incident, 194 male patients and
171 female patients. The mean conversion rate during follow-up
period was 18.9% for Alzheimer's disease (AD), 11.8% for vascular
dementia (VD) and 13.2% for Alzheimer's disease with cerebrovas-
cular disease (AD with CVD). In our study, the relative risk of
conversion of the patients with low HDL-C was 1.67 in dementia,
2.56 in AD, 4.25 in VD and 2.67 in AD with CVD; for the patients with
normal HDL-C was 0.41 in dementia, 1.10 in AD, 0.12 in VD and 0.27
in AD with CVD; and for high HDL-C patients was 1.52 in dementia,
1.48 in AD, 2.21 in VD and 2.13 in AD with CVD.
Conclusion: Conversion in dementia was associated, in our study
with low HDL-C. The high values of HDL-C associate a low risk of
conversion in AD of patients with MCI comparative with conversion
in VD and AD with CVD; in patients with unconverted MCI the
normal HDL-C is dominant.

doi:10.1016/j.jns.2013.07.1200
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Memory aid — Computer based working memory training in
elderly with mild cognitive impairment (MCI).
A randomized, controlled trial

M. Flaka, S.S. Hernesa, J. Skranesb, G.C. Lohaugena Memory Aid-MCI
Study Group. aSorlandet Hospital, Arendal, Norway; bInstitute of Medicine,
University of Trondheim/NTNU, Trondheim, Norway
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Background: Mild cognitive impairment (MCI) is a condition charac-
terized by memory problems more severe than normal cognitive
changes due to old age, and less severe than dementia. Reduced
working memory (WM) is regarded as one of the core symptoms of an
MCI-condition. Recent studies have indicated thatWMcan be improved
through computer based training.
Objective: The objective of the study is to evaluate if working
memory training is effective in improving the working memory in
elderly MCI-patients. Further, to evaluate if cognitive training relates
to structural changes in the white and gray matter of the brain,
assessed by structural MRI.
Patients and methods: The proposed study is a blinded, randomized
and controlled trail that will include 90 elderly patients from aMemory
Clinic diagnosed with MCI. The groups will be randomized to either
training or a placebo version. The intervention is computerizedworking
memory training performed for 45 min over 25 sessions. Neuropsy-
chological assessment and structural MRI will be performed before,
after and at 6 months after training.
Results/conclusion: Currently there is no known treatment available for
MCI, and few studies on specific cognitive training in MCI-patients have
been performed. The proposed study has received funding and starts in
September 2013. If computer based training results in positive changes to
memory functions in MCI patients this may represent a new, cost-
effective treatment. Secondly, evaluation of training induced structural
changes to grey or white matter may improve our understanding of the
mechanisms behind effective cognitive interventions in MCI patients.

doi:10.1016/j.jns.2013.07.1201
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Clinical and genetic aspects of Moroccan patients
with Alzheimer's disease

N. El Kadmiria, B. El Moutawakilb, I. Slassib, S. Nadifia. aLaboratory of
Medical Genetic and Molecular Pathology, University HASSAN II, Faculty
of Medicine and Pharmacy, Casablanca, Morocco; bDepartment of
Neurology, CHU IBN ROCHD, University HASSAN II, Faculty of Medicine
and Pharmacy, Casablanca, Morocco

Background: Alzheimer's disease (AD) is the most common cause of
dementia in the elderly. In Morocco it affects almost 30000 persons
(WHO).
In this first study in Morocco we aimed:

• At evaluating the clinical aspects of Moroccan patients with AD.
• At evaluating the genetic contributions of APP exon 16 and exon 17
mutations in familial and sporadic cases.

Patients and methods: 6 families (8 cases) and 17 sporadic cases
presenting at neurology department of the CHU IBN ROCHD,
Casablanca, Morocco.

• Clinical methods: Cognitive function assessment, brain imaging and
laboratory tests.

• Genomic methods: Genomic DNA extracted from blood. PCR and
direct sequencing of the APP exons 16 and 17 were done.

Results:

• Clinical results: All patients had cortical atrophy; 48% of the patients
that are either sporadic or family forms have a MMSE score of less
than 10 and are affected by severe dementia, 28% by a moderately
severe dementia and 12% are slightly insane.

• Genetic results: In APP exon 16, 2 novel frameshift mutations were
detected in 4 family cases. No mutations in APP exon 16 have been

found in 17 sporadic cases. In APP exon 17, in all patients, 5 novel
frameshift mutations were identified. Only one novel splicing
mutation was detected.

Conclusion: High correlation between imaging and neuropsycho-
logical testing. The more the cortical atrophy is prominent, the
more the neuropsychological performances are reduced. Moroccan
patients with AD have novel frameshift mutations that induced a
complete alteration of the amino acid sequence of a protein, which
may lead to disease.

doi:10.1016/j.jns.2013.07.1202
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Suppression of spike frequency by α-synuclein oligomer in
neocortical pyramidal neurons

K. Yamamoto, K. Yamakawa, H. Sawada. Clinical Research Center and
Dept. of Neurology, Utano National Hospital, Kyoto, Japan

Background: Dementia with Lewy bodies (DLB) is pathologically
characterized by the formation of Lewy bodies and neuronal death
throughout the brain. α-Synuclein is a major component of Lewy
bodies, and is proposed to play a central role in the pathogenesis of DLB.
Recent evidence implicates soluble oligomers rather than insoluble
fibrils as the toxic species. These data suggest the hypothesis that
soluble α-synuclein oligomers could accumulate intracellularly and
alter neuronal activities; however it has not been elucidated.
Objective: To investigate the effect of α-synuclein on neuronal
excitabilities in neocortical pyramidal cells.
Material and methods: α-Synuclein protein was introduced into
pyramidal neurons through whole-cell patch pipettes in mouse frontal
cortex slices. The following four kinds of internal solution are applied;
α-synuclein (α-SN; 1 μM), dopamine (DA; 10 μM), α-synuclein co-
incubated with dopamine at 37 °C for 3 days (α-SN + DA), and vehicle
solution.
Results: The application of α-SN + DA reduced spike firing by
depolarizing current injection. Neither resting membrane potential,
spike width, nor spike afterhyperpolarization had differences between
these groups. Western blot analysis revealed that α-SN + DA included
higher order oligomers compared with α-SN.
Conclusion: α-Synuclein oligomers lower spike frequency, which
may cause the downregulation of neocortical activities in DLB.

doi:10.1016/j.jns.2013.07.1203
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Isolated frontotemporal dementia in valosin containing protein
gene mutations

A.G. Velona, A. Veigaa, A. Costaa, J. Pinto-Bastob, M.R. Silvaa. aServiço
de Neurologia, Centro Hospitalar de Trás-os-Montes e Alto Douro, Vila
Real, Portugal; bServiço de Genética, Instituto de Biologia Molecular e
Celular, Porto, Portugal

Background: Frontotemporal dementia with inclusion body myop-
athy and Paget's disease of bone is a rare, autosomal dominant
disorder caused by mutation in the gene valosin-containing protein
(VCP). It seems that only 3% have FTD as an isolated phenotype.
Case report: A 52-year-old woman dedicated housewife progressively
lost interest in her child and husband, making dinner and eating
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without waiting for them or speakingwith them. Family reported other
abnormal behaviors: she started going to funerals of people she didn't
know, trying to look at the dead's face; she entered every bathroom that
she saw to wash her hands. Her family noticed speech problems in
finding names and after 2 years her speech became incomprehensible.
She developed swallowingproblems andurinary incontinence. 10 years
later she was referred to our hospital. Past personal and family histories
were irrelevant. Examination revealed a profoundly apathetic and
indifferent woman with repetitive motor behavior (raising from the
chair), frontal release signs, retrocollis, asymmetric parkinsonism,
useless left arm, and general atrophy without fasciculations. MRI
showed important frontotemporal atrophy. EMG was normal but she
wasn't able to collaborate. Paget's disease was excluded. Genetic test
revealed a VCP mutation not described yet but probably pathogenic
(c.811 + 2 TNC, intron 7). We are waiting for familial consents to
perform genetic tests and muscular biopsy to exclude myopathy.
Discussion: This is the first Portuguese VCP mutation with a detailed
clinical examination.

doi:10.1016/j.jns.2013.07.1204
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Fluidity changes in the forebrain membranes isolated from mice
bearing experimental Alzheimer's disease

N. Gerasimov, A. Goloshchapov, E. Burlakova. Emanuel Institute of
Biochemical Physics, Russian Academy of Sciences, Moscow, Russia

Background: Membrane structure may play a mean role in the
development of dementia. Therefore, it was important to determine
membrane fluidity alterations for the development of AD-like pathology.
Objectives: In this work changes in fluidity of membranes isolated
from the microsomal and synaptosomal fractions obtained from
forebrain of mice bearing experimental Alzheimer's disease induced
with olfactory bulbectomy and developed by I. Nesterova et al. [1]
were studied.
Materials and methods: Membrane microviscosity was measured
by electron paramagnetic resonance (ESR) with 2,2,6,6-tetramethyl-
4-capryloyl-oxypiperidine-1-oxyl as lipidic and 5,6-benzo-2,2,6,6-
tetramethyl-1,2,3,4-tetrahydro-γ-carboline-3-oxyl as near-proteinic
probes. Rotational diffusion correlation time, characterizing mem-
brane components microviscosity, was calculated from the obtained
spectra of the ESR.
Results and conclusions:We found out staged changes of forebrain cell
membranes fluidity, accompanying AD. These alterations correlatewith
the stages of «clinical» indicator changes. The main disturbance of the
fluidity took place in membranes of near-protein regions. The obtained
results testify the lipid peroxidation regulation system failures. Thus,
the membrane structure plays an important role in the development
of AD, and, taking into account these structural changes, one can
better understand the course of dementia, and significantly improve the
disease therapy. It was revealed that the membrane structural state
was disturbed already at an early stage of experimental pathology
development, modeling of AD. Hence, lipid bilayer fluidity changes can
be used for early diagnostics of Alzheimer's disease.
We believe that our results confirm the validity of Alzheimer´s disease
model based on olfactory bulbectomy proposed by N.V.Bobkova.

References
[1] Nesterova I, Bobkova N, Medvinskaya N, et al. Neurosci Behav

Physiol 2008;38(4):349.

doi:10.1016/j.jns.2013.07.1205
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Microtubule-associated tau protein serum level in patients with
different neurodegenerative diseases

Y. Lekomtsevaa, T. Gorbachb, G. Gubina-Vakulikc, A. Vincentd.
aOutpatient Clinic and Laboratory of Neuroimmunology and Biochemistry,
State Institute of Neurology, Psychiatry and Narcology, NAMSU, Ukraine;
bDepartment of Biochemistry, Kharkiv National Medical University,
Kharkiv, Ukraine; cDepartment of Pathophysiology and Pathological
Anatomy, Kharkiv National Medical University, Kharkiv, Ukraine; dNuffield
Department of Clinical Neurosciences, John Radcliffe Hospital, Oxford
University, Oxford, UK

Microtubule-associated axonally-derived phosphoprotein tau is essen-
tially involved into neurotoxic degenerative mechanisms: aggregation
of its specific sets into filamentous inclusions is a common feature of
intraneuronal and glial fibrillar lesions in numerous neurodegenerative
disorders: Alzheimer's disease and Tauopathies. Tau-associated genes,
proteins and Tau-phosphorylationwere also abnormal in some forms of
multiple sclerosis (MS). The aim was to compare tau level in patients
with temporal lobe epilepsy (TLE), relapsing remitting MS (RRMS) and
amyotrophic lateral sclerosis (ALS).
Method: Patients with drug-resistant long-standing TLE (n= 49; 20–
41 years), RRMS (n= 38; 27–46), ALS (n= 5; 43–58) and controls
(n = 16; 25–35) were investigated. Tau was measured by immunoflu-
orescent method using monoclonal anti-mouse antitau-2 antibodies
also specific for phospho-Tau. Results were expressed as optical density
(OD= Log10F0 / F1) units of FITC-labelled binding sites.
Results: Serum tau concentration (mean± SD) under baseline condi-
tions compare to controls was in TLE = 0.38 ± 0.041 vs. controls =
0.04 ± 0.002; RRMS= 1.02 ± 0.085 (P N 0.01; t = 4.69); ALS = 0.58 ±
0.06 (P N 0.01; t = 3.8). TLE that showed average tau levels had
long-standing pharmaco-resistant course (mean duration ±SD:
18.5 ± 11.6) with psychiatric complications using old generation
antiepileptic drugs where tau might reproduce secondary neu-
rodegeneration process associated with epileptic lesion. RRMS and
ALS (mean duration ± SD: 7.5 ± 2.23 and 14.2 ± 8.31, respectively)
detected high tau-mediated toxicity associated in RRMS with relapses
severity, and in ALS associated with cognitive decline progression as
a part of tau-mediated neurodegeneration; eighteen RRMS patients
formerly had brain injury (10), meningo/encephalitis virus (7) and
chicken-pox (1).
Conclusion: Study revealed high level of hyperphosphorylated tau in
RRMS and ALS where it plays role in neurodegeneration associated
with diseases severity and progression.

doi:10.1016/j.jns.2013.07.1206
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Characteristics of Parkinson's disease dementia in
Southern Tunisia

S. Smaoui, A. Boukhris, M. Damak, E. Turki, I. Bouchhima, M.I. Miladi,
I. Feki, C. Mhiri. Neurology, Habib Bourguiba Hospital, Sfax, Tunisia

Objective: To determine the prevalence, characteristics and factors
correlatedwith the occurrence of dementia in patients with Parkinson's
disease (PD) in Southern Tunisia.
Patients and methods: We recruited and examined 102 unrelated
Tunisian patients with sporadic and familial PD. The mean age at onset
was 64.9 years (range= 40–86) and 57.8% were men. Neuropsycho-
logical evaluation was conducted and included the Unified Parkinson
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Disease Rate Scale I “UPDRS I”, Mini Mental State Evaluation “MMSE”
and Frontal Assessment Battery “FAB”.
Results: Cognitive impairments were reported by 39.2% patients or
their families as a symptom of the disease. The frequency of cognitive
impairment was variable depending on the scale used. Based on the
UPDRS I, cognitive impairments were present in 62.75%: mild to
moderate in 55.88% and severe in 6.86%. Global cognitive efficiencywas
impaired in 36.26% while dysexecutive syndrome was frequent
(56.86%) even in some patients showing normal intellect. There was
no correlation between cognitive impairments and some clinical and
epidemiological features, such as duration of the disease, age at onset,
and the nature and dose of the treatment used. The occurrence of
cognitive impairment was strongly correlated with the presence of
depression (p= 0.001) and an advanced stage of the disease (Hoehn
and Yahr N 2.5, p=0.002).
Conclusion: We conclude that cognitive impairments are often
underestimated. MMSE is less insensitive than FAB to detect cognitive
impairments due to PD. Depression and severe disability are the main
factors that precipitate cognitive decline in PD.

doi:10.1016/j.jns.2013.07.1207
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Mirror neurons in Alzheimer's disease

S. Kumar, A. Kumar. Neurology, Valley Institute of Neurology,
Mesa, AZ, USA

Mirror neurons are special neurons because they fire both when an
action is performed, and when an action is observed. They play a major
role in learning, are a key to empathy, and allow social interaction. Is the
Mirror Neuron System in Alzheimer's Patients Dysfunctional? Never
being published, the answer to this question could open a door to new
possibilities in treating Alzheimer's disease by changing the approaches
of treatment.
The approach was to use EEG testing. There were two groups, the
control group and Alzheimer patients. During an EEG test, each
participant was shown a video which consisted of a series of simple
movements, followed by faces that expressed various emotions. The
participants were first asked to just observe the video, and then when
the video was replayed, they were asked to perform the activities.
22 Alzheimer patients and 16 control age matched participants were
tested. Therewas no suppression of themu range brain wave activity in
the Alzheimer's group during observation and performance of the
activities. The control group exhibited constant suppression of the mu
range brain wave during observation and performance of the activities.
These results strongly suggest that both the sensory motors and
mirror neurons in Alzheimer's patients are dysfunctional.

doi:10.1016/j.jns.2013.07.1208
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Influence of vascular risk factors on the evolution of
Alzheimer's disease

T. Yamazaki. Neurology, Research Institute for Brain and Blood Vessels,
Akita, Japan

Background and objective: Although hypertension, diabetes, dys-
lipidemia, and congestive heart failure are now considered as vascular
risk factors (VRFs) of Alzheimer's disease (AD), it is still unclear that the

VRFs may influence on the effect of treatment with acetylcholine
esterase inhibitors (AChEI) in ADpatients.We investigated the influence
of VRFs on the course of cognitive decline in AD patients.
Subjects and methods: The present study was based on 174 patients
(59men and 115women)whowere diagnosed as having a probable AD
according to the NINCDS-ADRDA criteria. Their mean age was 75.8 ±
5.8 years. All patients were on donepezil hydrochloride, and underwent
laboratory testings, MRI and neuropsychological evaluation including
MMSE. The evolution of cognitive functionwas evaluated by comparing
the MMSE scores between the baseline and 2-year follow-up. The
influence of VRFs was analyzed statistically in relation to the evolution
in MMSE score.
Results: 122 patients (non-responders) showed deterioration inMMSE
score, whereas MMSE score was stable in 52 patients (responders).
The baseline MMSE score (p b 0.01), body mass index (p b 0.01), and
HDL-cholesterol negatively correlated with the clinical deterioration.
The baseline MMSE score positively correlated with education and
alcohol consumption (p b 0.05) and negatively correlated with female
gender and possession of ApoE4.
Conclusion: The present results indicate that good nutritional status
in addition to the efficient management of VRFs may contribute to
the stabilization of cognitive function in elderly AD patients who are
on treatment with AChEI.

doi:10.1016/j.jns.2013.07.1209
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Cyclophosphamide-responsive cerebral amyloid angiopathy-related
inflammation. A case report and review of the literature

Y. Hagiwara, T. Yanagisawa, C. Atsumi, F. Maki, T. Shimizu,
Y. Hasegawa. Neurology, St. Marianna University School of Medicine,
Kawasaki, Japan

Background: Cerebral amyloid angiopathy related inflammation
(CAA-I) is a rare disease, defined by the deposition of amyloid
proteins within the leptomeningeal and cortical arteries associated
with vasculitis or perivasculitis. The inflammation typically responds
well to steroid therapy.
We report a patient with CAA-I who improved with cyclophosphamide
but not with steroid therapy.
Objective: A 78-year-old female was presented with progressive
cognitive dysfunction and right hemiparesis. Magnetic resonance
imaging (MRI) of the brain revealed high intensity area in bilateral
frontal lobe on T2-weighted images (T2WI) and fluid-attenuated
inversion recovery (FLAIR) showing leukoaraiosis. Brain biopsy was
performed, revealed with no significant findings except edematous
change. By the initial steroid pulse therapy, the white matter lesion
and her symptoms improved moderately. 3 months later, conscious-
ness disturbance and right hemiparesis worsened again, and the
white matter lesion expanded on MRI. Steroid pulse therapy was
performed again, but her condition got worse gradually and became
akinetic mutism. T2* on MRI showed microbleeding, and analysis of
the APOE genotype showed ε4/ε4. She was diagnosed as CAA-I and
two periods of cyclophosphamide pulse therapy were performed.
After the first cyclophosphamide pulse therapy the white matter
lesion, consciousness disorder, and hemiparesis improved immedi-
ately. She was discharged from the hospital fully mobile.
Conclusion: In Japan, although steroid therapy for CAA-I is already
known and common, CAA-I which resists steroid therapy should be
treated by cyclophosphamide therapy on the early stage of the disease.

doi:10.1016/j.jns.2013.07.1210
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Common genetic variants are associated with severity of
cognitive decline in Korean Alzheimer's disease

E.H. Janga, M.-J. Kimb, J.H. Leea, S.Y. Kimc, S.J. Chunga. aDepartment of
Neurology, Asan Medical Center, University of Ulsan College of Medicine,
Seoul, Republic of Korea; bDepartment of Neurology, Bobath Memorial
Hospital, Seongnam-si, Republic of Korea; cDepartment of Psychiatry,
Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Republic of Korea

Background and objective: Recent genome-wide association studies
reported evidence that some single nucleotide polymorphisms confer
genetic risk for Alzheimer's disease. Whether these risk variants for
AD also associated with severity of cognitive functions has not been
studied.We aimed tofindout correlations between severity of cognitive
function and SNPs which were associated with risk of AD.
Methods: We prospectively recruited 211 patients diagnosed as AD
fromMarch 2010 to July 2011. They tested detailed neuropsychological
evaluation which examined attention, language and related functions,
visuospatial functions, verbal and visual memory, frontal and executive
functions, K-MMSE, GDS, B-ADL and CDR scale. Percentiles of each
neuropsychological test for age- and sex-matched controls in Korea
were obtained. 86 SNPs in CR1, BIN1, LRAT, CD2AP, EPHA1, CLU, MS4A,
PICALM, ABCA7, CD33 and APOE genes were previously reported to be
associated with AD in GWAS. Multiple regression analyses in additive
model were performed using SAS version 9.1.3.
Results: In multiple regression analysis adjusting for age at neuro-
psychological evaluation, sex, disease duration and education, 4 SNPs
were identified with P values of b5.0 × 10−4: rs11803956 (CR1) in
K-MMSE score, rs2075650 (APOE) in percentile of total score in
phonemic fluency and percentile of RCFT copy score, and rs3752232
(ABCA7) in RCFT copy score.
Conclusions: We found significant genetic influences on global
and specific cognitive domains. These results that risk variants for
AD associated with severity of cognitive decline could strengthen the
genetic effect for the pathogenesis of AD.

doi:10.1016/j.jns.2013.07.1211
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New aspects in the study of regional forecasting of post-stroke
dementia in Uzbek population of Aral Sea region of Uzbekistan

G. Izyumovaa, D. Izyumovb. aRepublican Scientific Centre of Emergency
Medical Aid, Khorezm Branch, Uzbekistan; bKhorezm Regional Multifield
Medical Centre, Urgench, Uzbekistan

There is a critical ecologically unfavorable situation in the Aral Sea
and worsening health outcomes require urgent modern complex of
preventive measures.
The purpose — to explore new aspects of regional forecasting of post-
stroke dementia.
Material and methods: As part of screening we used standardized
methods for detection of post-stroke dementia. All 113 participants
were representatives of the Uzbek nationality.
Results: 28 patients suffered an acute ischemic stroke, 17 —

hemorrhagic, 41 — transient ischemic attacks, and 27 — with the
consequences of stroke. During magnetic resonance tomography
(MRT) examination the presence of subcortical lesions of leucoareozis
at white substance of the frontal lobes, nucleus basalis (globus
pallidum) was revealed. There are 7 factors that determine the

relationship of psychoorganic disorders with comorbid syndromes:
F1—is associated with atherosclerosis and hypertension disease;
F2-TIA and diabetes; F3—encephalopathy with convulsive syndromes;
F4—with the type of cerebrovascular accident; F5—a risk Parkinsonism;
F6—ischemic stroke and coronary heart disease; and F7—angiopatic
impairments in obesity. Graduation and the numerical values of risk
factors were identified After that, according to a formula, the prognostic
factors D1 and D2 with biofeedback was determined. During the
identification of D2≥ D1, it revealed a high risk of subcortical dementia
in 78 participants.
Conclusions: The new approach will increase the accuracy in
prediction of post-stroke dementia and help to choose adequate
therapeutic tactics.

doi:10.1016/j.jns.2013.07.1212
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Aβ augments mCa2+ independent mros-mediated shift of lethal
transient mitochondrial permeability transition to its permanent
mode in narp cybrids

M.-J. Jou. Chang Gung University, Tao-Yuang, Taiwan R.O.C.

Mitochondrial dysfunction is a hallmark of amyloid β-peptide (Aβ)-
induced neurodegeneration of Alzheimer's disease (AD). This study
investigated whether mtDNA T8993G mutation-induced complex V
inhibition, clinically associated with neurological muscle weakness,
ataxia, and retinitis pigmentosa (NARP), is a potential risk factor for
AD and the pathological link for long-term exposure of Aβ-induced
mitochondrial toxicity and apoptosis in NARP cybrids. Using noninvasive
fluorescence probe-coupled laser scanning imaging microscopy and
NARP cybrids harboring 98% mutant genes along with its parental 143B
osteosarcoma cells, we demonstrated that Aβ-augmentedmitochondrial
Ca2+ (mCa2+)-independent mitochondrial reactive oxygen species
(mROS) formation for a cardiolipin (CL, amajormitochondrial protective
phospholipid)-dependent lethal modulation of the mitochondrial per-
meability transition (MPT). Aβ augmented not only the amount but also
the propagation rate of mROS induced mROS formation to significantly
depolarize mitochondrial membrane potential (ΔΨm) and reduce
mCa2+ stress. Aβ-augmented mROS oxidized and depleted CL, thereby
enhances mitochondrial fission and movement retardation, which
promoted the NARP-augmented lethal transient-MPT (t-MPT) to switch
to its irreversible mode of permanent-MPT (p-MPT).
Interestingly, melatonin, a multiple mitochondrial protector, markedly
reduced Aβ-augmented mROS formation and therefore significantly
reduced mROS mediated depolarization of ΔΨm, fission of mitochon-
dria and retardation of mitochondrial movement to stabilize CL and
hence the MPT. In the presence of melatonin, Aβ-promoted p-MPT was
reversed to a protective t-MPT, which preserved ΔΨm and lowered
elevated mCa2+ to sublethal levels for an enhanced mCa2+-dependent
O2 consumption. Thus, melatonin may potentially rescue AD patients
associated with NARP symptoms.

doi:10.1016/j.jns.2013.07.1213
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Dual phases of respiration chain defect-augmented
mros-mediated mCa2+ stress during oxidative insult in
normal and rho 0 rba1 astrocytes

M.-J. Jou. Chang Gung University, Tao-Yuang, Taiwan R.O.C.
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Mitochondrial respiratory chain (RC) deficits, resulting in augmented
mitochondrial ROS (mROS) generation, underlie pathogenesis of astro-
cytes. However, mtDNA-depleted cells (rho 0) lacking RC have been
reported to be either sensitive or resistant to apoptosis. In this study, we
sought to determine the effects of RC-enhanced mitochondrial stress
following oxidative insult. Using noninvasivefluorescence probe-coupled
laser scanning imaging microscopy, the ability to resist oxidative stress
and levels of mROS formation and mitochondrial calcium (mCa2+) was
compared between two different astrocyte cell lines, control and rho o
astrocytes, over time upon oxidative stress. Our results showed that the
cytoplasmic membrane becomes permeated with YO-PRO-1 dye at 150
and 130 min in RBA-1 and rho 0 astrocytes, respectively. In contrast
to RBA-1, 30 min after 20 mM H2O2 exposure, rho 0 astrocytes formed
marked plasma membrane blebs, lost the ability to retain Mito-R, and
showed condensation of nuclei. Importantly, H2O2-induced ROS and
accompanied mCa2+ elevation in control showed higher levels than rho
0 at early time point but vice versa at late time point. Our findings
underscore dual phase of RC-defective cells harboring less mitochondrial
stress due to low RC activity during short-term oxidative stress but
augmentedmROS-mediatedmCa2+ stress during severe oxidative insult.

doi:10.1016/j.jns.2013.07.1214
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The epha4-elicited signaling governs the stability of amyloid
precursor protein fragments through a Lyn-mediated pathway

W.-B. Lai, B.-J.Wang, Y.-F. Liao. Institute of Cellular andOrganismic Biology,
Academia Sinica, Taipei, Taiwan R.O.C.

Alzheimer's disease is the most common dementia afflicting the elderly
in themodern society. This disease is a result of the neurotoxicity elicited
by abnormal amyloid-β (Aβ) protein aggregates. Aβ is generated by the
γ-secretase-catalyzed proteolysis of amyloid precursor protein (APP) C-
terminal fragment (APP-βCTF) that is released by the β-secretase
cleavage of APP. Recent evidence suggests γ-secreatse's substrate βCTF
and its metabolite APP intracellular domain (AICD) could exert harmful
effects on cells, suggesting that the proteolytic products of APP, including
Aβ, βCTF, and AICD, could play a pivotal role in neuronal viability. Here,
we demonstrated that ligand-activated EphA4 signaling could govern
the proteostasis of βCTF, AICD, and Aβ independent of γ-secretase
activity. The inhibition of EphA4 by Dasatinib, a receptor tyrosine kinase
inhibitor, effectively suppressed the EphA4-induced accumulation of
βCTF and AICD. This EphA4-elicited accumulation of βCTF and AICDwas
mediated by a Lyn-dependent pathway whose activation could in turn
phosphorylate EphA4 to constitute a positive feedback in governing the
proteostasis of βCTF and AICD. Furthermore, EphA4 signaling could
regulate the ubiquitin-proteasome system to control the proteolysis of
βCTF and AICD. In conclusion, our data delineate an EphA4-Lyn pathway
that is essential for themetabolism of APP and its proteolytic derivatives,
providing novel pharmacological targets for the development of anti-Aβ
therapeutics for AD.

doi:10.1016/j.jns.2013.07.1215
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Neuroanatomical correlates of behavioural and psychological
symptoms in Alzheimer's disease: Voxel based morphometric study

Y.C. Youn. Neurology, Chung-Ang University Hospital, Seoul, Republic of
Korea

Background and purpose: In addition to cognitive decline, behavioral
and psychological symptoms of dementia (BPSD) are of equal
importance in the clinical profile of the disease in patient with
Alzheimer's disease (AD). Therefore, in this study, we investigated the
relationship between neuroanatomical structure and subtype of BPSD
in AD.
Methods: Voxel-based morphometry was used to correlate gray
matter (GM) derived from T1-weighted MRI images of 57 patients
with Alzheimer's disease and specific neuropsychiatric symptoms
and behaviours measured by the Korean version of Neuropsychiatric
Inventory.
Results: The BPSD of AD are associated with atrophies of specific brain
region. Delusion, hallucination, anxiety, euphoria, apathy, disinhibition,
irritability, aberrant motor behavior, night time behavior, and appetite
changewere associatedwith GMdensity loss in specific cerebral region,
significantly.
Conclusion: In this study, we confirm an atrophy of particular
cerebral regions correlated with the subtype of BPSD.

doi:10.1016/j.jns.2013.07.1216

Abstract — WCN 2013
No: 1927
Topic: 5 — Dementia
Impacting quality of life and cognition in dementia patients
through dance movements: Everyday waltzes

J. Nga, C. Gabrielb, S. Hameeda, A. Liongc, S. Tinga. aNeurology, National
Neuroscience Institute (SGH Campus), Singapore; bNeurology, Singapore
General Hospital, Singapore; cArts Fission Company, Singapore,
Singapore

Introduction: Literature has shown that physical health deteriora-
tion parallels cognitive decline in dementia patients. However,
programs for physical rehabilitation are few and mainly target
specific motor skills. Using a creative dance movement program
designed for the elderly demented, we hypothesize, firstly that, it
will lead to improved physical skills and enhanced perceptions of
quality of life, and secondly, it will lead to improvements in objective
measures of cognitive skills.
Method: 10 subjects participated in the 6-sessions workshop based
on inclusion criteria. They were diagnosed with dementia as per
DSM IV criteria, had verified objective cognitive impairments, were
mobile, and had no other health issues.
Outcome measures were the Alzheimer Disease Quality of Life
Inventory (ADQoL) and the Neuropsychiatric Inventory (NPI). These
inventories were administered before the start of the program and on
the day of the last session.
Results: In the ADQoL, we found significant difference between pre and
post total quality of life score as rated by participants [t(9) = 2.849,
p = .019]. There were no significant differences between pre and post
ADQoL perceptions by caregivers.
In the NPI, caregivers reported a general decrease in the frequency
and the severity of inappropriate behaviors following the workshop
but with only one significant finding in total frequency and severity
scores [t(9) = 3.077, p = .013].
Conclusion: Everyday waltzes program helped improve physical
skills which in turn led to perceptions of increased quality of life and
improved behaviors.

doi:10.1016/j.jns.2013.07.1217
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The medical food Souvenaid improves memory performance and
preserves functional connectivity in mild Alzheimer's disease (AD)

P. Scheltensa, C.J. Stamb, R. Shahc, D. Bennettc, R.L. Wieggersd,
T. Hartmanne,f,g, H. Soininenh, M.G.M. Olde Rikkerti,j, P.J. Kamphuisd,
J. Sijbend. aAlzheimer Centre Nijmegen, Radboud University Nijmegen
Medical Centre, Nijmegen, The Netherlands; bDepartment of Clinical
Neurophysiology, VU University Medical Center, Amsterdam,
The Netherlands; cRush Alzheimer's Disease Center, Rush University
Medical Center, Chicago, IL, USA; dNutricia Advanced Medical Nutrition,
Danone Research, Centre for Specialised Nutrition, Wageningen,
The Netherlands; eDeutsches Institut für Demenz Prävention (DIDP),
Saarland University, Germany; fNeurodegeneration and Neurobiology,
Saarland University, Homborg/Saar, Germany; gExperimental Neurology,
Saarland University, Homborg/Saar, Germany; hDepartment of Neurology,
University of Eastern Finland, Kuopio University Hospital, Kuopio, Finland;
iRadboud Alzheimer Centre, Radboud University Nijmegen Medical Centre,
The Netherlands; jDepartment of Geriatric Medicine, Radboud University
Nijmegen Medical Centre, Nijmegen, The Netherlands

Objective: Souvenaid®, containing the specific nutrient combination
Fortasyn®Connect1, is designed to improve synapse formation and
function in patients with Alzheimer's disease (AD). The efficacy of
Souvenaid is investigated in the clinical trial program.
Patients andmethods: The program includes: 1)12-week Souvenir I RCT
in drug-naive mild AD patients; 2) 24-week S-Connect RCT in mild-to-
moderate AD patients using ADmedication; 3) 24-week Souvenir II RCT2

in drug-naïve mild AD patients; 4) 24-week Souvenir II open-label-
extension (OLE) study; 5) 24-month LipiDiDiet RCT3 in prodromal AD;
and 6) Mode of action studies: a) electroencephalography (EEG) and
magnetoencephalography outcomes in Souvenir II; b) MRI and CSF mea-
sures in LipiDiDiet; c) magnetic resonance spectroscopy and d) FDG-PET.
Results: Souvenirs I and II showed that Souvenaid improved the primary
outcomememory performance. The Souvenir II OLE showed a significant
continued improvement of the memory outcome throughout 48 weeks.
S-Connect did not show an effect on cognition in more moderate
AD patients using AD medication. All studies showed that Souvenaid is
well-tolerated, with a high compliance (≥93%). Electroencephalography
(EEG) measures in Souvenir II assessed neuronal activity and thus
indirectly synaptic activity. Significant EEG differences suggest that
Souvenaid preserves functional connectivity and brain network organi-
zation, supporting the hypothesis of changed synaptic activity.
Conclusion: These results suggest that Souvenaid is most efficacious
in early AD and warrant long-term trials in the early AD process.

References
[1] Souvenaid and Fortasyn are registered trademarks of N.V. Nutricia.
[2] Partly funded by NL FND project N°10003.
[3] Funded by the EU FP7 project LipiDiDiet, Grant Agreement N°211696.
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Comparison of rural and urban dementia prevalences in two
countries of central Africa: The EPIDEMCA study

M. Guercheta, P. Mbelessoa,b, B. Bandzouzic, S. Pillerona, J.-P. Clémenta,d,
J.-F. Dartiguese, P.-M. Preuxa,f. aINSERM UMR 1094, Tropical
Neuroepidemiology, University of Limoges, Limoges, France; bDept. of
Neurology, Amitié Hospital, Bangui, Central African Rep; cDept. of Neurology,
Brazzaville University Hospital, Brazzaville, Congo; dHospital and University

Federation of Adult and Geriatric Psychiatry, Limoges, France; eINSERM U
897, Victor Segalen Bordeaux II University, Bordeaux, France; fDept. of
Medical Information & Evaluation, Clinical Research and Biostatistic Unit,
CHU, Limoges, France

The number of estimates of dementia prevalence in low-income
countries has increased during the last years, but few concerned Africa
compared to Asia or Latin America continents. The aim of this survey
was to compare urban and rural prevalence of dementia in two Sub-
Saharan African countries.
Amulticenter population-based studywas carried out in Central African
Republic (CAR) and Republic of Congo between 2011 and 2012
including both urban and rural sites in each country. Participants aged
≥65 years old were interviewed using the Community Screening
Interview for Dementia (CSI-D), the GMS-AGECAT and the CERAD's
10 word list. Elderly with low performance to the CSI-D (b24.5/30)
were then clinically assessed by neurologist and underwent further
psychometrical tests. DSM-IV and NINCDS-ADRDA criteria were re-
quired for dementia and Alzheimer's disease diagnoses.
Overall, 2004 elderly were interviewed in both countries, including 475
in Nola (rural CAR), 500 in Bangui (urban CAR), 529 in Gamboma (rural
Congo) and 500 in Brazzaville (urban Congo). Among them, respec-
tively 183, 162, 284 and 149 had to be examined by a neurologist at
the second stage, in order to establish DSM-IV dementia diagnosis.
Preliminary results showed a DSM-IV dementia prevalence at 8.8%
(CI95% [6.4–11.8]) in Nola and at 6.0% (CI95% [4.1–8.4]) in Bangui. Data
processing is still ongoing for Congo. DSM-IV dementia prevalence will
be presented for each study area.
This first comparison of rural/urban dementia prevalence in Africa
will add to the available figures from Sub-Saharan Africa and low-
income countries.

doi:10.1016/j.jns.2013.07.1219
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Developing early functional neuromarkers for abnormal
cognitive decline: Multimodal brain imaging approach in MCI

Y. Lernera, G. Yogev-Seligmannb, T. Hendlera,b, E. Asha, N. Gilagia,b.
aTel Aviv SouraskyMedical Center, Israel; bTel Aviv University, Tel Aviv, Israel

Introduction: The capacity to accumulate information over time is
crucial to our functioning in an ever-changing world. As individuals age,
the ability to store, process, andmanipulate information drops. Recently,
in young healthy subjects, we showed that brain uses a distributed and
hierarchical network of brain areas to process information over time.
Here we study information processing under deficient cognitive state —

amnestic mild cognitive impairment (a-MCI).
Objectives: One of the most common characteristics of cognitive
impairment is difficulty with comprehension. We intended to map,
in a-MCI patients, the topographical organization of temporal scales
using an ecologically relevant auditory stimulus — a real-life story. In
addition,we assumed that studying healthy elders, who are at high-risk
for cognitive dysfunctions, will enable to determine neuromarkers
of predisposition to disorder. Moreover, since this control group is not
symptomatic, results will allow us to discriminate between critical and
non-critical differences between patients and controls.
Methods: The fMRI data were analyzed using inter-subject correla-
tion approach. The time-courses within each brain area in patients
were estimated against matched controls.
Results: Among healthy elders, we observed widespread sensitivity to
the content of the story through pSTG, TPJ, supramarginal gyrus, parietal
lobule, precuneus, and prefrontal cortex. Among a-MCI patients,
remarkably similar response reliability was found at the earliest stages
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of processing (along STG up to Wernicke's area) only. In higher-order
areas, reliability of responses dramatically disrupted.
Conclusions: Findings pointed to a possibility that MCI may impact
higher-order cortical regions, while regions involved in early processing
remain unaffected.

doi:10.1016/j.jns.2013.07.1220
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Autologous anti-Aß antibodies in CAA-ri: New biomarker
for detection of amyloid-related imaging abnormalities
(ARIA) during Aß-disease modifying therapies for AD

F. Piazzaa, S.M. Greenbergb, M. Savoiardoc, M. Gardinettia, R. Nitrinid,
H. Sakaguchie, I. Raicherd, G. Giacconef, L. Chiapparinic, M. Brioschig,
G. Billoh, A. Colomboi, F. Lanzanii, G. Piscosquitoj, M. Carrieroj,
F. Tagliavinif, C. Ferraresea, J.C. DiFrancescoa, on behalf of the CAA-ri
International Network. aDepartment of Surgery and Translational
Medicine, University of Milano-Bicocca, Monza, Italy; bHemorrhagic
Stroke Research Program, Department of Neurology, Massachusetts
General Hospital, Harvard Medical School, Boston, MA, USA;
cDepartment of Neuroradiology, IRCCS Foundation Neurological Institute
‘Carlo Besta’, Milan, Italy; dDepartment of Neurology, University of São
Paulo School of Medicine, Sao Paulo, Brazil; eDepartment of Neurology,
Graduate School of Medical Sciences, Kumamoto University, Kumamoto,
Japan; fDepartment of Neurodegenerative Diseases, Division of
Neuropathology-Neurology, IRCCS Foundation Neurological Institute
‘Carlo Besta’, Italy; gDepartment of Neurosciences, Ospedale Niguarda
Ca' Granda, Milan, Italy; hDepartment of Neurology, St. Bortolo Hospital,
Vicenza, Italy; iDepartment of Neurology, Desio Hospital, Desio, Italy;
jDepartment of Cerebrovascular Diseases, IRCCS Foundation
Neurological Institute ‘Carlo Besta’, Milan, Italy

Background: Cerebral Amyloid Angiopathy-related inflammation
(CAA-ri) is a rare disease characterized by vasogenic edema and
multiple cortical/subcortical microbleeds, shearing several aspects with
the recently defined Amyloid-Related Imaging Abnormalities (ARIA)
during Alzheimer's disease (AD) passive immunization therapies.
Objective: We investigated the putative role of anti-Aβ autoanti-
bodies as the primary actor of the inflammatory reaction rising in
these two conditions.
Methods: By a multicenter case–control study in 80 subjects, using
a novel ultra-sensitive technique (patent application pending), we
evaluated the anti-Aβ autoantibodies concentration in the CSF of CAA-
ri, CAA, AD, MS and healthy-control subjects. Levels of circulating Aβ40,
cAβ42, tau, P-181 tau and APOE4 genotype were also investigated.
Results: We confirmed a direct involvement of anti-Aβ autoantibodies
during the course of CAA-ri, demonstrating that their concentration is
specifically increased during the acute phase and progressively reduced
with clinical and radiological remission. Moreover, a strong correlation
with the increased mobilization of cAβ40 and cAβ42 during the acute
phasewas shown, followed by their return to control levels and reduced
tau and P-181 tau after remission.
Conclusions: Our data strongly support the hypothesis that the
pathogenesis of CAA-ri is mediated by a selective autoimmune reaction
against cerebro-vascular Aβ, directly related to autoantibody concentra-
tion and cAβ overloading. Given the similarities between spontaneous
ARIA which develops in CAA-ri and that induced through immunization
strategies, anti-Aβ autoantibodies in the CSF may be proposed as a valid
alternative for the diagnosis of CAA-ri and as a novel biomarker to
monitor ARIA during the ongoing amyloid-modifying therapies for AD.

doi:10.1016/j.jns.2013.07.1221
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Clinical and neuroimaging profile of probable Creutzfeldt
Jakob disease; case series of four patients

R. Verma, M. Gupta, R.K. Garg. Neurology, King George Medical University,
Lucknow, India

Background: Creutzfeldt Jakob disease is a rare neurodegenerative
disorder, a spongiform transmissible encephalopathy characterized by
rapidly progressive dementia, myoclonus, ataxia, pyramidal, extrapy-
ramidal and visual abnormalities. It is universally fatal with almost
hundred percent mortality. Creutzfeldt–Jakob disease (CJD) is one of
the subtypes of prion diseases, classified as hereditary, infectious and
sporadic disorders.
Objective: In recent past, the role of diffusion weighted imaging has
been established in Sporadic Creutzfeldt Jakob disease due to presence
of characteristic findings of cortical ribboning and hyperintense basal
ganglia structures. Our objective is to highlight the clinical description
and magnetic resonance findings of 4 patients diagnosed as Sporadic
Creutzfeldt Jakob disease.
Patients and methods/material and methods: The clinical details
and neuroimaging features of four patients diagnosed as Sporadic
Creutzfeldt Jakob disease were described, admitted consecutively in
tertiary center of North India in span of one year.
Results: Our 3 patients were female and one was male. The age ranged
from 42–65 years (mean 55.5 years). Electroencephalography of all
patients showedperiodic spike andwave complexes. The neuroimaging
findings were cortical ribboning of grey mantle and hyperintense
signals of basal ganglia structures. All patients succumbed to illness
within a year from onset of illness.
Conclusion: Creutzfeldt Jakob disease is an underdiagnosed, fatal
neurodegenerative disorder. The awareness of CJD among physicians
is essential to differentiate from other causes of treatable dementias.
The magnetic resonance imaging should be used as an additive tool
for diagnosis of Creutzfeldt Jakob disease.

doi:10.1016/j.jns.2013.07.1222
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Cognitive changes in idiopathic normal pressure hydrocephalus

M. Kanaia, K. Ishiguroa, N. Sasaguchib. aNeurology, NHO Takasaki
General Hospital, Takasaki, Japan; bNeurosurgery, NHO Takasaki
General Hospital, Takasaki, Japan

Background: Idiopathic normal pressure hydrocephalus (iNPH) is a
syndrome that is characterized by cognitive decline, gait disturbance
and impairment in bladder control (Adam's triad), and is associated
with ventriculomegaly in the absence of elevated cerebrospinal fluid
(CSF) pressure.
Objective: Diagnosis can be challenging due to its varied presenta-
tion and overlap with other disorders common in the elderly. The
neuropsychological characteristics of iNPH have been much debated
during recent years. This study investigates the neuropsychological
features in patients with iNPH.
Methods: On the basis of Clinical Guidelines for idiopathic Normal
Pressure Hydrocephalus, 8 participants were diagnosed with definite
iNPH. We examined the scores of the Frontal Assessment Battery (FAB),
Behavioural Assessment of the Dysexecutive Syndrome (BADS) and
the Mini-Mental State Examination (MMSE). Patients with iNPH were
assessed before and sixmonths after shunt operation. The cerebral blood
flow (CBF) was measured by N-isopropyl-123-P-iodo-amphetamine
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single photon emission computed tomography, and the perfusion
patterns of the cerebral cortex were measured based on three-
dimensional stereotactic surface projection (3D-SSP) Z-score images.
Results: The score of FAB improved better than that of MMSE. Three
patients showed significant improvement in BADS test. These changes
were shown to be sensitive to damage to the frontal function. 3D-SSP
analyses of SPECT images revealed that regional CBF in prefrontal cortex
and Sylvian fissure decreased in patients.
Conclusions: Damages of periventricular structures, such as frontal
subcortical and cortical areas, are closely connected with impair-
ments of iNPH. We suggest that the frontal dysfunction should be
used in the evaluations of iNPH.

doi:10.1016/j.jns.2013.07.1223
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Are the cortical cerebral microbleeds (CMB) present in dementia
with Lewy bodies?

T. Makotrova, A. Arablinskiy, O. Levin. Russian Medical Academy for
Post-Graduate Education, Moscow, Russia

Objective: To identify the location and number of CMB in dementia
with Lewy bodies (DLB) and to estimate the influence CMB on cognitive
decline in DLB.
Patients and methods: We examined 33 patients with DLB ((mean age
73.5 years, 20 (67%) males) and 51 patients with Alzheimer's disease
(AD) with cognitive decline. MRI was performed by 1.5 T MR tomogra-
phy. CMB were estimated in T2*GRE. Patients with DLB (16 (49%)) had
hyperintensity in Т2 reflecting vascular leukoencephalopathy which was
estimated by the Fazekas scale. Neuropsychological testing was carried
out by Montreal Cognitive Assessment scale (MoCA), Addenbrooke's
Cognitive Examination (ACE-R), Clock Drawing Test, verbal fluency test,
and visual memory test (SCT).
Results: CMB in DLB were found in 13 (39%) patients. The total
number of CMBwere 70, 40 (57%)— subcortical. Patients with cortical
CMB had less memory score (3 ± 2) by ACE than patients with deep
CMB. Deep CMB were found in 10 cases with severe vascular
leukoencephalopathy. Most cortical CMB were observed in AD — 340
(96%). Patients with AD and CMB had significantly lower score of
ACE-R (less than 3.7) than in DLB (p b 0.01). Significant differences in
MoCA had been not detected.
Conclusion: We have not found cortical CMB in patients with DLB by
MRI 1.5 T. The absence of cortical CMB in patients with DLB might
be the additional criteria of diagnosis DLB. This observation allows
to propose the presence of cortical CMB in patients with clinically
diagnosed DLB to point out to the coexistence DLB with AD.

doi:10.1016/j.jns.2013.07.1224
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The diagnostic utility of 99mTc-HMPAO SPECT imaging in early
onset dementia: A retrospective audit from a regional cognitive
disorders clinic

Y.S. Nga, J.M. Yeob, A. Swanb, G. Hollowayc,d, Z. Khane, S. Pala,d,f.
aDepartment of Clinical Neurosciences, Western General Hospital, UK;
bCollege of Medicine and Veterinary Medicine, University of Edinburgh,
UK; cDepartment of Old Age Psychiatry, Royal Edinburgh Hospital, UK;
dAnne Rowling Regenerative Neurology Clinic, University of Edinburgh,
UK; eDepartment of Nuclear Medicine, Western General Hospital,

Edinburgh, UK; fDepartment of Neurology, Forth Valley Royal Hospital,
NHS Forth Valley, Larbert, UK

Background: Single photon emission computed tomography (SPECT)
using the radiopharmaceutical agent 99mTc-hexamethypropyleneamine
(99mTc-HMPAO) provides whole brain perfusion imaging which is of
potential diagnostic utility in the diagnosis of dementia.
Objective: A retrospective audit was conducted to determine the
utility of HMPAO SPECT in a cohort of patients presenting to a tertiary
centre early onset cognitive disorders clinic.
Patients and methods: 42 patients (23 males, mean age 59.6 y,
range 37–80 y) reviewed over 1 year were studied. All were assessed
clinically by a neurologist and a psychiatrist SPECT imaging was
interpreted visually by a nuclear medicine specialist. Clinical diagnoses,
Addenbrooke's Cognitive Assessment Revised (ACE-R) scores, SPECT,
MRI and EEG findings were evaluated.
Results: 41 patients fulfilled clinical criteria for a dementia syndrome
(mean ACE-R score 69/100). Clinical diagnoses included: Alzheimer's
disease n = 21, posterior cortical atrophy n = 4, primary progressive
aphasia n = 4, behavioural variant frontotemporal dementia n = 3,
epilepsy n = 1, HIV n = 1, mixed dementia n = 2, and unclear
aetiology n = 6. 78% of HMPAO SPECT scans (n = 32) that demon-
strated regional blood flow abnormalities indicative of a dementia.
51% (n = 21) further differentiated between anterior and posterior
dementia syndromes. In comparison, MR imaging detected abnor-
malities (vascular change, global/regional atrophy) in 48% (n = 20),
and EEG (generalised slowing) in 14%.
Conclusion: Evaluation of regional blood flow abnormalities identi-
fied by HMAPO SPECT imaging appears a useful adjunct in evaluating
patients with early onset cognitive impairment with favourable
diagnostic sensitivity compared with other investigations. Quantita-
tive methods of image analysis may enhance sensitivity, further
aiding accurate diagnosis in this very challenging cohort.

doi:10.1016/j.jns.2013.07.1225
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A.C.E.S.I.D.E. group: Taking care of those who take care

L.F. Malimpensa, E. Maina, L. Dosio, G. Mercadante, S. Cabodi,
A. Cotroneo. Geriatric, ASL TO 2, Turin, Italy

The A.C.E.S.I.D.E. group aims to provide psychological support to
caregivers of patients with dementia. The purposes of the A.C.E.S.I.D.E.
group are many: give caregivers a space in which they can think
to themselves and deal with issues related to anxiety and mood
disorders that may be a consequence of their caring tasks, and to find
coping strategies in comparison with professionals and with other
people in the same situation. We also want to inform the participants
of what it means to be suffering from dementia illustrating the main
symptoms and also inform them on key local services that constitute
a rich resource. Participants are caregivers of dementia patients.
Participation is voluntary, although it still requires continuity. The
group consists of a number of participants, from 8 to 12. The meetings
are 6 and their frequency is fortnightly. After the first meeting devoted
to the project description and presentation of conductors and parti-
cipants, subsequent meetings are devoted to the illustration of the
main concepts related to dementia and the management of anxiety
and stress, as well as of mood problems, which may occur in everyday
life of the caregiver. In the first part of each meeting, nurses inform
participants about local services and how to get more aid and
economic assistance. Participants say they are always very satisfied
and feel “privileged” to have the opportunity to attend a support
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group. Generally there is a decrease in anxiety and activation of better
strategies to combat stress.

doi:10.1016/j.jns.2013.07.1226
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Cardiovascular autonomic function in frontotemporal dementia,
behavioral variant (FTDbv)

W. Struhal, G. Ransmayr. Autonomic Unit, Department for Neurology,
General Hospital of the City of Linz (AKH Linz), Linz, Austria

Background: Patients with autonomic failure experience postural
dizziness, syncope, and falls. Identifying symptomatic dysautonomia
in dementia is of importance to ensure appropriate management and
reduce risk of falls.
Objective: The aim of this prospective study is to identify autonomic
dysfunction in patients suffering FTDbv.
Methods: Patients were recruited from the Department for Neurology,
General Hospital, City of Linz. Clinical autonomic function tests were
carried out according to Ewing's battery. Parasympathetic tests
included resting heart rate variability, deep breathing (E/I ratio), and
Valsalva ratio. Sympathetic function tests included blood pressure
regulation on Valsalva, cutaneous cold stimulation, arithmetic exercise
and 70° head-up tilt.
Results: History taking was often insufficient and could not replace
autonomic testing.
One of 23 recruited patients had to be excluded due to atrial fibrillation.
Mean age of 22 FTDbv patients was 66 ± 12 years, female/male: 13/9.
In 8 patients (36%) autonomic dysfunction was demonstrated: 8
patients with sympathetic dysfunction of those 6 patients (27%) had
manifested orthostatic hypotension (two related to medication).
4 had a parasympathetic dysfunction, in only one patient related to
medication (beta blocker).
One patient suffered vasovagal syncope during tilt.
Conclusion: This is to our knowledge the first prospective study
to elucidate autonomic dysfunction in FTDbv patients. Autonomic
dysfunction is not uncommon and is present in about 1/3 of this
cohort. Diligent history taking is of major importance in patients
suffering autonomic symptoms; however in FTDbv patients, history
taking is insufficient. Autonomic dysfunction might therefore be
concealed if patients are not tested employing autonomic function
tests.

doi:10.1016/j.jns.2013.07.1227
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Depression in dementia: Results from an ongoing dementia
registry in Pakistan

F. Rao, M. Siddiqui, A. Ahmed. Neurology, Division of Neurology, Shifa
International Hospital, Shifa Tameer-e-Millat University, Islamabad,
Pakistan

Background: With increasing life expectancy in Pakistan, dementia
is becoming a growing public health concern. Depression is the most
frequent psychiatric co-morbidity in dementia.
Objectives: To assess depression in dementia patients and identify
the correlation between the Mini Mental State Examination (MMSE)
scores and the Beck's Depression Inventory (BDI) scores in a tertiary
care hospital in Pakistan.

Methodology:Out of 230 patients enrolled in our dementia registry, 92
were excluded because of MMSE scores ≥26 and 4 due to incomplete
data, making the final sample of 134. A BDI score ≥17 was taken as
clinical depression. SPSS v.16 was used for final analysis.
Results:Male to female ratiowas equal.Mean agewas 70.1 ± 9.6 years.
21.7% were uneducated. 73.9% were married. The majority lived with
their spouse and children (46.4%) or in joint families (39.1%). Mean
MMSE score was 16.5 ± 6.3. 44.7% had moderate, 32.8% mild while
22.3% had severe impairment. Mean BDI score was 12.7 ± 9.2. 29.1%
had clinical depression. Out of these patients, 46.2% had moderate,
35.8% borderline and 17.9% severe depression; no case of extreme
depression was observed. MMSE and BDI scores were significantly
correlated showing that patients with higher MMSE scores had lower
BDI scores.
Conclusion: Minority of our dementia patients had depression. This
could be due to family support systems available for the majority
of these patients. But with deterioration in the MMSE scores, risk
of developing clinical depression increases hence dementia patients
should have periodic evaluation for depression.

doi:10.1016/j.jns.2013.07.1228
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Association between orthostatic hypotension and mild cognitive
impairment in the patients with benign prostate hypertrophy

H.-K. Parka, J.-H. Rhab, S.-B. Koc. aNeurology, Incheon, Republic of Korea;
bInha University Hospital, Incheon, Republic of Korea; cNeurology,
Seoul National University Hospital, Seoul, Republic of Korea

Background: Some reports suggested that orthostatic hypotension
(OH) might be associated with the mild cognitive impairment (MCI).
However, the prevalence of OH and MCI in the patient with benign
prostate hypertrophy (BPH) has not been clearly demonstrated. We
investigated the prevalence of OH and MCI in the patients with BPH
and also analyzed the association between OH and MCI.
Methods: From April 2011, we recruited BPH patients who were
≥65 years old, and had taken alpha-blockermore than one year. Patients
with previous history of OH, stroke, or dementia were excluded. All
patients took the head-up tilt table test and the neuropsychological test.
Result: Until July 2012, 43 patients (age 69.6 ± 7.5 yrs) were finally
enrolled to this study. Among them, 26 subjects (60.5%) had OH. The
prevalence of MCI was 41.9% on MMSE and 67.4% on MoCA. There
was no difference in the prevalence of MCI between OH group and
control (On MMSE, 42.3% vs. 41.2%, P = 0.94; On MOCA, 65.4% vs.
70.6%, P = 0.72). The patients with OH had lower body mass index
(BMI) than the control group (23.6 ± 2.6 vs. 27.2 ± 6.8, P = 0.04). In
the patients ≥70 years old, MMSE score was associated with BMI
(P = 0.041) and systolic blood pressure (P = 0.03).
Conclusions: Prevalence of MCI and OH was high in the patients
taking alpha blocker for BPH. OH did not seem to be associated with
MCI.

doi:10.1016/j.jns.2013.07.1229
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Japanese patients
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Japan; bPsychological Sciences, Health Sciences University of Hokkaido,
Japan; cDepartment of Neurology, Hokkaido Neurosurgical Memorial
Hospital, Sapporo, Japan; dDepartment of Neurology, Niigata Prefectural
Shibata Hospital, Shibata, Japan

Background: Logopenic progressive aphasia (LPA) is one of the
entities of primary progressive aphasia. It was recently established
and it is not yet sufficiently evidenced.
Objective: The objective of this study is to elucidate the implication
of the symptoms, lesions and prognosis in Japanese patients with
LPA.
Patients and methods: We investigated four Japanese patients
fulfilling the criteria for diagnosis of LPA (Gorno-Tmepini et al. 2011)
with detailed neuropsychological examinations, MR imagings, and
3D-SSP analysis of 123IMP SPECT imagings (SPECT) for 4 to 7 years
from the onset of aphasia.
Results: The patients were divided into two sub-groups: the parietal
type and the temporal type. The patient of parietal type manifests
prominent phonemic paraphasia, with relatively spared word finding
ability, and also showed left parietal focal signs such as acalculia,
constructional impairment and so on. The MRI and the SPECT
findings showed the main lesion in the left parietal lobe, especially
in the supramarginal gyrus. The patients of temporal type developed
word finding difficulty with some phonemic paraphasia, word
deafness due to the lesion in the posterior part of superior temporal
gyrus. They also showed impairment of verbal short-term memory
heralded by or concomitant with phonemic impairments. The MRI
and the SPECT findings suggested the main lesion in the posterior
part of the left temporal lobe.
Conclusion: LPA could be divided into two subtypes: the parietal
type and the temporal type, which might be informative to know the
prognosis and mechanism of the symptoms of the patients with LPA.

doi:10.1016/j.jns.2013.07.1230
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Wide spectrum of neurodegenerative pathologies in a prospective
longitudinal community-based study

G.G. Kovacsa, I. Milenkovica, A. Wöhrera, R. Höftbergera, E. Gelpia,
C. Haberlera, S. Hönigschnablb, A. Reiner-Concinb, H. Heinzlc,
S. Jungwirthd,W. Kramplae, P. Fischerf, H. Budkaa. aInstitute of Neurology,
Medical University of Vienna, Austria; bInstitute of Pathology, Danube
Hospital Vienna, Austria; cCenter for Medical Statistics, Informatics and
Intelligent Systems, Medical University of Vienna, Austria; dLudwig
Boltzmann Institute of Ageing Research, Austria; eDepartment of Radiology,
Medical Research Society Vienna, D.C., Danube Hospital Vienna, Vienna,
Austria; fPsychiatric Department, Medical Research Society Vienna, D.C.,
Danube Hospital Vienna, Vienna, Austria

Background: Neurodegenerative diseases are characterised by
neuronal loss and cerebral deposition of proteins. The major proteins
are amyloid-beta (Abeta), tau, a-synuclein, and TDP-43. There have
been only few observations on the full spectrum of proteinopathies
in the ageing human brain.
Objectives: Toperforma comprehensivemapping of neurodegeneration-
related proteins and vascular pathology in the brains of elderly
individuals.
Methods: Cases were evaluated in a prospective longitudinal
community-based study (VITA). Detailed neuropathological evalua-
tion was performed following diagnostic criteria and by performing
immunostaining for Abeta, tau, a-synuclein, and TDP-43 in several
anatomical regions.

Results: 233 individuals (age at death 77–87) were examined. All
brains (from individuals with and without dementia) showed some
degree of neurofibrillary degeneration. Abeta parenchymal deposits
were observed only in 160 (68.7%). Further pathologies included
a-synucleinopathies (24.9%), tauopathies (23.2%), TDP-43 proteinopathy
(13.3%), vascular lesions (48.9%), and others (15.1%; inflammation,
metabolic encephalopathy, and tumours). TDP-43 proteinopathy corre-
lated well with hippocampal sclerosis (p b 0.001) and AD-related
pathology (p= 0.001). Abeta parenchymal deposits, tauopathy, TDP-
43, and a-synucleinopathy showed significant association with demen-
tia. The number of observed pathologies correlated with Braak & Braak
stages and CERAD score.
Conclusions: Non-Alzheimer's Disease type neurodegenerative
pathologies, and their combinations are frequent in elderly brains
and should be considered both in diagnostic evaluation including
biomarkers, and therapeutic trials. Addition of further pathologies
may lower the threshold for symptomatic cognitive decline even
with minor Alzheimer's Disease-related changes.
Supported by: The EuropeanCommission's 7th Framework Programme
“DEVELAGE”.

doi:10.1016/j.jns.2013.07.1231
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Randomized, double-blind, placebo-controlled, multicentre
study to investigate memantine in the treatment of memory,
concentration, and attention problems (subjective
cognitive impairment)

J.B. Schulza, C. Ackerb, A. Seitzingerb, I. Pulteb. aDepartment of
Neurology, Hospital University, University Aachen, Aachen, Germany;
bMerz Pharmaceuticals GmbH, Frankfurt am Main, Germany

Background: Studies have shown that 25–50% of the population
over the age of 65 in Europe suffers from subjective cognitive
impairment (SCI). Different treatment options are used in this
condition with doubtful scientific background.
The primary objective of the study was to investigate the efficacy and
safety of 10 mg memantine once-daily in comparison to placebo in
the treatment of memory, concentration, or attention problems (SCI)
in the absence of dementia at week 12 with the Patient Global
Impression of Change (PGI-C) scale.
Secondary objectives were to investigate the efficacy of 10 mg
memantine as measured by the CogState computer-based neuropsy-
chological test battery, Everyday Cognition39, and Hospital Anxiety
and Depression Scale.
Patients and methods: This was an explorative analysis of data from
a multicentre, randomized, double-blind placebo-controlled trial.
295 patients were randomized to memantine 10 mg once-daily or to
placebo and treated for 12 weeks with a follow-up of 4 weeks.
Results: At week 12, the analysis of covariance of the PGI-C showed
that the least square mean difference from placebo was 0.15 (90%
CI: −0.02 to 0.32); this difference was not statistically significant
(p = 0.157). Similarly, no statistically significant differences between
the treatment groups could be shown for the secondary outcome
measures.
In conclusion, one reason for no statistically significant difference
between the groups could be that the subjects included might not
have had a sufficiently manifested cognitive impairment to show an
effect. Memantine was safe and well tolerated when administered to
subjects with SCI in a dose of 10 mg, without previous up-titration.

doi:10.1016/j.jns.2013.07.1232
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The outcome of ventriculo-atrial shunt for idiopathic normal
pressure hydrocephalus: Analysis of 393 cases

K. Takagia, D. Ogurib, Y. Katoc. aNeurosurgery, Chiba-Kashiwa Tanaka
Hospital, Kashiwa, Japan; bNeurosurgery, Heisei Memorial Hospital,
Fujieda, Japan; cNeurosurgery, Fujita Health University, Toyoake, Japan

Background and purpose: Idiopathic normal pressure hydrocepha-
lus (iNPH) has long been known as one of the causes of treatable
dementia. Cerebrospinal fluid (CSF) shunt surgery is the only
therapeutic modality for iNPH. As for the types of shunt surgery,
ventriculo-peritoneal shunt (VP shunt) is prevailing and ventriculo-
atrial shunt (VA shunt) is almost abandoned. However, VA shunt
has many advantages. We have performed 466 VA shuts for normal
pressure hydrocephalus since April, 2005. Among these patients,
there were 393 patients with iNPH. The purpose of this paper is to
show the outcome of VA shunt for iNPH.
Method: The 393 candidates for VA shunt were CSF tap test
responders over 50 years old. The outcomewas evaluated 3 months after
the surgery depending on five categories; Excellent (improvement of
modified Rankin Scale or improvement ofmini-mental state examination
over 3, or cease of urinary incontinence), Good (no improvement of
mRS but decreased caregiver's burden or increased patient's activity), Fair
(no or very slight improvement), Poor (worsen after VA shunt), or Dead
(death within 1 month after VA shunt).
Results: Mean age was 78.1 years old and mean operation time
was 36.6 min. There was no shunt infection. The outcome was as
follows; Excellent (58.3%), Good (21.6%), Fair (16.5%), Poor (1.8%),
Dead (0.5%), and Unknown (0.8%).
Conclusion: Despite the old age of the patients, the mortality rate
was quite low and the shunt infection was zero. Our results suggest
that VA shunt can be the first choice for iNPH.

doi:10.1016/j.jns.2013.07.1233

Abstract — WCN 2013
No: 2161
Topic: 5 — Dementia
Evolution of symptoms and signs over 6-months in subjects
with possible dementia with Lewy bodies following DaTSCAN™
SPECT imaging

Z.Walkera,b, A. Thomasc, N. Tabetd, T. Stevense, E. Morenof, G. Pizzolatog,
M.J. Moreno-Carreteroh, M.D. Martinez-Lozanoi, DaTSCAN DLB Study
Groupa. aMental Health Sciences Unit, University College London, London,
UK; bNorth Essex Partnership NHS Foundation Trust, Epping, Australia;
cInstitute for Ageing and Health, Newcastle University, Newcastle Upon
Tyne, UK; dBrighton and Sussex Medical School, University of Brighton,
Brighton, UK; eMental Health Unit, St. Margaret's Hospital, Epping,
UK; fMedical Affairs, GE Healthcare, Madrid, Spain; gDepartment of
Medical Sciences, University of Trieste, Trieste, Italy; hHospital do
Meixoeiro, Vigo, Spain; iUnidad de Demencia, Hospital de la Magdalena,
Castellón, Spain

Background: The diagnosis of patients with dementia with Lewy
bodies (DLB), can be clinically challenging, particularly with possible-
DLB. In clinical practice, generally the diagnosis becomes clearer over
time with the progression of symptoms and signs.
Objective: To compare baseline and 6-months follow-up clinical
data of a cohort of possible DLB patients collected for a dopamine
transporter SPECT imaging study.
Methods: One hundred and eighty seven patients with possible DLB
(dementia + one core or one or more suggestive features excluding

DaTSCAN™ [Ioflupane123I]) were randomized to have a DaTSCAN™ or
to follow-up clinical care without DaTSCAN™. Diagnosis, DLB features
and a comprehensive neuropsychiatric battery (Fluctuation scale,
ACE-R,MMSE, NPI, UPDRS-III)were compared at baseline and6 months.
Results: Overall prevalence of DLB features was similar between the
two study groups. At 6-months follow-up diagnostic category changed
to non-DLB (26%) or probable DLB (26%). However, changes weremore
frequent in the DaTSCAN™ than in the control group (71% vs 16%
p b 0.0001), particularly in those with abnormal images (87%).
Parkinsonism at baseline was more prevalent in probable DLB and
was the only feature that evolved at 6-months follow-up (42% to
61%). UPDRS-III changes were in the same direction. There were no
differences between the groups with regard to other clinical features
at baseline and/or at 6 months.
Conclusion: In subjects with possible DLB the clinical evolution over
6-months without DaTSCAN™ did not impact the diagnosis. The
DaTSCAN™ results in combination with other core and suggestive
features contributed significantly to the diagnosis.

doi:10.1016/j.jns.2013.07.1234
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In Alzheimer's disease sleep impairment is correlated with
cognitive decline, increased tau and decreased beta-amyloid
CSF levels

C. Liguoria, M. Albanesea, A. Romigia, S. Zanninoa, M.G. Marciania,b,
A. Nittia, G. Sancesarioa,b, A. Martoranaa, F. Izzia, D. Ferrazzolia,
N.B.Mercuria,b, F. Placidia. aNeuroscience, Policlinico of Rome ‘Tor Vergata’,
Italy; bNeuroscience, Santa Lucia Foundation, Rome, Italy

Background: AD is primarily characterized by cognitive decline, but
nocturnal sleep disturbances are also features of the disease and
seem to be related to dementia severity.
Objective: To correlate in preclinical AD patients the objective
macrostructural sleep parameters with MMSE and CSF biomarkers
(tau and phosphorylated-tau proteins, beta-amyloid1–42).
Patients and methods: Thirty-seven unselected patients affected
by preclinical AD underwent MMSE, a 24-hour ambulatory poly-
somnography to evaluate the sleep-wake rhythm, lumbar puncture
for the assay of CSF biomarker levels. Patients with sleep-disordered
breathing were excluded from the study. The sleep macrostructural
analysis was performed according to Rechtshaffen–Kales' criteria.
Results: In our AD patients, the increment of CSF tau levels
correlated:

i) positively with the NREM stage 1 sleep (p b 0.05) and the
wakefulness after sleep onset (WASO) (p b 0.01);

ii) negatively with sleep efficiency (SE) (p b 0.01) and REM sleep
(p b 0.05). Moreover, the decrement of the CSF beta-amyloid1–42
levels correlated with the decrement of REM sleep (p b 0.05) and
the increment of the WASO (p b 0.05).

Finally, MMSE appeared statistically related to: i) the decrease of
the SE (p = 0.001); ii) the decrement of the NREM stage 3 sleep
(p b 0.01); iii) the reduction of the REM sleep (p b 0.01); and iv) the
increment of the WASO (p b 0.001).
Conclusion: In AD patients higher tau and lower beta-amyloid1–42
CSF levels are correlated with the impairment of sleep quality and
continuity. Finally, our results suggest that in AD patients the
cognitive decline is strictly related to the sleep dysregulation.

doi:10.1016/j.jns.2013.07.1235
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Cognitive assessment of adults with Down syndrome

A. Silvestrea, R. Mendesa, R. Bispob, M.J. Gonçalvesc, M.J. Figueirac,
P. Breiaa. aHospital Garcia de Orta EPE, Almada, Portugal; bISPA— Instituto
Universitário, Lisbon, Portugal; cCercizimbra, Sesimbra, Portugal

Background: Cognitive deterioration, mood and behavioural changes
suggest early dementia and are frequently observed in adults with
Down syndrome (DS).
Objective: The aim of this study is to identify early signs of dementia
in a Portuguese sample of adults with DS.
Patients and methods: Sixteen patients with DS, 25 to 50 years old,
without treatable causes of dementia, were assessed at the beginning
of the study (T1) and 12 months later (T2) using the Plymouth
Dementia Screening Checklist (PDSC), Global Deterioration Scale (GDS),
Mini-Mental State Examination (MMSE) and Dementia Questionnaire
for People with Learning Disabilities (DLD). The data were statistically
analysed.
Results: Most participants had low MMSE values, with no significant
differences between T1 and T2. In T1, 2 individuals punctuated above
the cut-off point on PDSC, particularly in memory and behaviour
complaints. One individual was in stage 3 of GDS (mild cognitive
decline) and had a low performance in cognitive and social domains
of DLD. At follow-up, 7 participants had warning signs in PDSC, being
memory the most compromised skill. Six of them had cognitive
deterioration in GDS and altered long-term memory, behaviour,
mood, activity and interest as measured by DLD. MMSE values were
significantly related to these domains in T1 and T2.
Conclusion: Behaviour, mood and particularly memory should be
assessed in DS when dementia onset is considered. PDSC was a
useful instrument to predict dementia, further confirmed by GDS and
DLD. MMSE identified cognitive deterioration signs in this sample
and showed possible interference of mood and initiative.

doi:10.1016/j.jns.2013.07.1236
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Differential diagnosis of AD using PIB and FDG-PET
in a memory clinic

M. Yoshitaa, S. Tsujib, K. Yokoyamab. aHokuriku National Hospital,
Nanto, Japan; bPublic Central Hospital of Matto Ishikawa, Hakusan,
Japan

Background: PET imaging using 18F-fluorodeoxyglucose (FDG) and
11C-Pittsburgh compound B (PiB) has been proposed as biomarkers
of Alzheimer disease (AD).
Objective: To compare the diagnostic performance of PET with the
amyloid ligand PiB-PET to FDG-PET in discriminating AD from others
in a memory clinic setting.
Patients and methods: In 106 patients who underwent brain MRI,
PiB-PET and FDG-PET in our memory clinic, hypometabolism of the
parietotemporal lobe and posterior cingulate gyrus in FDG-PET and
cortical uptake in PIB-PET were evaluated as findings characteristic
of AD. PiB scans were classified as positive or negative by 2 visual
raters blinded to clinical diagnosis. FDG scans were visually rated as
consistent with AD, and quantitatively classified based on the region
of lowest metabolism relative to controls.
Results: The AD findings were observed in 86% of all AD patients
with FDG-PET, 90.1% with PiB-PET, and 72% with both PET scans.
Eight PiB negative cases had positive findings for AD in FDG-PET. 10

PiB positive cases had negative findings for AD in FDG-PET. PiB had
a higher sensitivity for AD (87.2%) than FDG (79.5%) with similar
specificity (PiB 81%, FDG 82%).
Conclusion: PiB and FDG showed similar accuracy in discriminating
AD from others in a memory clinical setting. To use both PET
improves the diagnostic accuracy than to use only one method.

doi:10.1016/j.jns.2013.07.1237
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Network analysis of intrinsic functional connectivity in the
semantic variant of primary progressive aphasia

M. Filippia,b, F. Agostaa, S. Galantuccia,b, S. Salaa,c, P. Valsasinaa,
A. Meania, E. Canua, F. Casoa, S.F. Cappad, G. Magnanib, M. Franceschie,
A. Falinif, G. Comib. aNeuroimaging Research Unit, Institute of Experimental
Neurology, Italy; bDepartment of Neurology, San Raffaele Scientific Institute,
Vita-Salute San Raffaele University, Italy; cDepartment of Statistics,
University of Milano-Bicocca, Italy; dDepartment of Clinical Neurosciences,
San Raffaele Scientific Institute, Vita-Salute San Raffaele University, Milan,
Italy; eDepartment of Neurology, IRCCS Multimedica, Castellanza, Italy;
fDepartment of Neuroradiology, San Raffaele Scientific Institute, Vita-Salute
San Raffaele University, Milan, Italy

Background: The semantic variant (SV) of primary progressive
aphasia is associated with focal, asymmetric, temporal lobe degen-
eration. However, language abilities must arise from the activity
of distributed neural networks. Graph theoretical analysis allows
examining the topology of complex network systems.
Objective: To examine the integrity of the functional brain connectome
in SV.
Methods: Graph theoretical analysis was applied to resting state
functional MRI data from 14 SV and 50 matched controls. Functional
connectivity between 90 cortical and subcortical brain regions was
estimated using bivariate correlation analysis and thresholded to
construct a set of undirected graphs.
Results: Functional brain networks in SV did not show loss of small
world properties, but were characterized by lower clustering
coefficient, global efficiency and nodal degree, longer characteristic
path length and higher assortativity compared with controls. SV did
not show brain hubs in right superior frontal, inferior orbitofrontal,
lingual gyri and cuneus, and in left anterior cingulate cortex and
inferior temporal gyrus. Left precentral gyrus, supplementary motor
area, bilateral middle frontal gyrus and thalamus were hubs only in
SV. SV showed decreased nodal degree in left frontotemporal regions
and right parahippocampal and middle occipital gyri.
Conclusions: SV functional networks are characterized by an imbal-
anced structure, with a loss of efficiency in information exchange
between both close and distant brain areas. Local functional network
organization is altered in SV. Focal degeneration of “classic” (temporal)
language regions in SV may ultimately manifest in widespread
connectivity disturbances elsewhere in the brain.
Funding: Italian Ministry of Health: Grant #GR-2010-2303035.

doi:10.1016/j.jns.2013.07.1238
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Background: Prion diseases are fatal neurodegenerative conditions
which have sporadic, acquired or inherited aetiologies. All inherited
cases have coding mutations in the prion protein gene (PRNP) —

either point mutations or octapeptide repeat insertion mutations
causing variable numbers of an octapeptide repeat element in the
N-terminal repeat region.
Case history: A 56 year-old man was admitted to hospital following
a fall. He had had symptoms for a minimum of six years which met
standard criteria for the behavioural variant of frontotemporal
dementia. There was a sub-acute decline in his condition during
the admission and he became bedbound, incontinent and mute with
marked myoclonus and limb rigidity. He died four months after
admission. There is a family history of dementia.
Results: MRI brain showed generalised cerebral atrophy but no focal
abnormality. Lumbar puncture constituents were normal. An initial
EEG showed encephalopathy but a repeat had persistent generalised
sharp waves at 2 Hz. Genetic testing revealed a five octapeptide
insertion in the PRNP gene. Postmortem examination confirmed prion
disease.
Conclusion: This case demonstrates that inherited prion disease
can present with a long history consistent with frontotemporal
dementia. The insertion mutation found in this case is identical to a
previously reported case from Northern Ireland who presented with
a very different phenotype and almost certainly these two cases are
related.

doi:10.1016/j.jns.2013.07.1239
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Combining SPECT and EEG analysis for assessment of disorders
with amnestic symptoms to enhance accuracy in early diagnostics

W. Staffena, Y. Höllera, N. Strobla, H. Zaunerb, T. Morodera, E. Trinkaa.
aUniv. Clinic for Neurology, Paracelsus Private Medical University,
Austria; bRehabilitation Center of the PV Großgmain, Salzburg, Austria

Objectives: Comparative evaluation of regional brain perfusion
measured by HMPAO-SPECT and quantitative Electroencephalogra-
phy (EEG) analysis of persons with subjective cognitive complaints
with (SCC+) and without (SCC−) minimal cognitive dysfunction,
with amnestic mild cognitive impairment (aMCI) and such with
Alzheimer's disease (AD).
Methods: A total of 662 patients were investigated because of
suspected cognitive dysfunction. After exclusion of patients with
other forms of dementia than DAT or relevant accompanying
disorders, SPECT and EEG data from 31 SCC−, 50 SCC+, 99 aMCI,
and 72 DAT (together 252) were analyzed. Relative cerebral blood
flow of 34 anatomical regions was assessed with automated analysis
software (BRASS). Besides SPECT, each patient has also undergone
EEG, which was neither statistically evaluated on a group level, nor
quantitatively assessed or correlated with the SPECT-results.
Results: The database is now completed and the comparative
evaluation is ongoing the next 3 months. Therefore results will be
demonstrated at the WCN 2013 congress.
Conclusion: The present project aims at assessing the diagnostic
validity of new biomarkers by quantifying and combining SPECT- and
EEG-data. The implementation of these methods in clinical practice

could improve accuracy of early diagnosis in disorders with amnestic
symptoms.

doi:10.1016/j.jns.2013.07.1240
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I716F APP mutation associated with Alzheimer's and diffuse
Lewy body disease

E. Sieczkowskia, I. Milenkovicb, R. Gierab, R. Höftbergerb, T. Ströbelb,
E. Auffa, G.G. Kovacsb. aDepartment of Neurology, Medical University
of Vienna, Vienna, Austria; bInstitute of Neurology, Medical University of
Vienna, Vienna, Austria

Background: Neurodegenerative diseases (NDDs) are characterised
by progressive loss of neurons and deposition of proteins in the
brain. Mutations causing familial Alzheimer's disease (FAD) have
been mainly described in three genes: amyloid precursor protein
(APP), presenilin 1 (PSEN1) and presenilin 2 (PSEN2).
Objectives: To present clinical, neuroradiological, neuropathological,
and genetic data on a patient with early-onset dementia.
Methods: Clinical follow-up, cranial MRI, neuropathology, including
immunohistochemistry for phospho-tau, alpha-synuclein, prion pro-
tein, amyloid-beta, and phospho-TDP-43. Genetic analysis of the APP,
PSEN 1 and 2, and PRNP genes.
Results: A 45-year-old man presented with psychiatric symptoms and
later motor symptoms with myoclonus and tetraspasticity, followed by
progressive dementia and terminally an apallic syndromewith epileptic
seizures. The clinical course was 10 years. Similar symptoms were
reported in the patient's brother. Neuropathological evaluation re-
vealed neuronal loss predominating in the frontal and temporal
cortices, basal ganglia, thalamus, and hippocampus. Tau-pathology
comprised neurofibrillary degeneration corresponding to stage VI
according to Braak and Braak. Alpha-synuclein-pathology consisting of
Lewy-bodies and Lewy-neurites corresponded to Braak stage VI and
met the criteria for the neocortical stage of dementia with Lewy bodies.
Severe amyloid-b angiopathy and numerous amyloid-b plaques were
seen throughout the cerebrum and cerebellum. Genetic analysis
revealed an I716F mutation in the APP gene.
Conclusions: Similarly to sporadic NDDs, early onset dementias with a
genetic background may be associated with multiple proteinopathies
and complex clinical presentations.
This study was performed in the frame of the MUW-early-onset-
dementia Consortiumandwas supported by the European Commission's
7th Framework Programme “DEVELAGE”.

doi:10.1016/j.jns.2013.07.1241
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The role of neuroprotein in schizophrenia pathogenesis

R. Zakharyan, S. Atshemyan, A. Boyajyan. Institute of Molecular Biology,
Yerevan, Armenia

Background: Schizophrenia (SCZ) is a psychiatric disorder with both
altered neurodevelopmental and genetic components. Despite sev-
eral studies performed, the SCZ etiology is still unclear. Altered blood
and mRNA expression levels of brain-derived neurotrophic factor
(BDNF), promoting synaptic transmission and neural plasticity, in
the brain of SCZ patients and genetic analysis suggest contribution of
BDNF to disease pathogenesis.
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Objective: To clarify the role of the BDNF in SCZ, protein levels and
polymorphism in SCZ-affected and healthy subjects were evaluated.
Patients and methods: In this study, the BDNF blood levels in
chronic patients with paranoid SCZ treated with antipsychotics,
antipsychotic-naïve patients, and controls were evaluated by ELISA.
Results: Comparative analysis showed 1.45-fold decreased BDNF
levels in SCZ when compared to controls (p= 2.27E−23). Also, there
was a significant difference in levels of BDNF between antipsychotic-
naïve patients and controls (p= 8.2E−07), whereas treated patients
were not differed from antipsychotic-naïve (p N 0.05). With regard
to gender, reduced BDNF levels in females compared to males both
in patients (p= 0.0018) and controls (p= 0.019) were found. We
compared the BDNF levels with regard to the Val66Met genotypes in
SCZ patients and controls based upon our previous data. Relevant
intragroup analysis showed increased BDNF levels in 66Met allele
carriers when compared to Val/Val both in SCZ (p= 0.0003) and
controls (p= 4.22E−05).
Conclusion: To summarize, the results obtained suggest that
decreased BDNF levels associate with 66Met allele carriers and
might be involved in the pathogenesis of SCZ in Armenian population.
All authors declare that they read and are aware of the content of
abstract.

doi:10.1016/j.jns.2013.07.1242
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Predictors of response to the 13.3 and 9.5 mg/24 h rivastigmine
patch: The optimizing transdermal exelon in mild-to-moderate
Alzheimer's disease (optima) study

J.L. Molinuevoa, G. Grossbergb, L. Frölichc, J. Galvind, T. Krahnkee,
C. Strohmaiere. aAlzheimer's Disease and other Cognitive Disorders Unit,
Neurology Service, ICN Hospital Clinic i Universitari, Barcelona, Spain;
bDepartment of Neurology and Psychiatry, St. Louis University School of
Medicine, St. Louis, MO, USA; cDepartment of Geriatric Psychiatry, Central
Institute of Mental Health, Medical Faculty Mannheim, University of
Heidelberg, Heidelberg, Germany; dCenter of Excellence on Brain Aging,
New York University Langone Medical Center, New York, NY, USA;
eNovartis Pharma AG, Basel, Switzerland

Background: The OPTIMA study (NCT00506415) demonstrated re-
duced deterioration with 13.3 versus 9.5 mg/24 h rivastigmine patch
in patients with Alzheimer's disease (AD). Treatment response can
vary according to patients' individual characteristics. We conducted a
responder analysis to identify the proportion of patients demonstrating
a treatment response to each dose, and patient characteristics pre-
dictive of achieving a response.
Methods: Details of OPTIMA are published (Cummings et al., 2012).
Patients meeting pre-specified decline criteria during treatment with
9.5 mg/24 h patch, entered a 48-week, double-blind (DB) phase, and
were randomized to 13.3 or 9.5 mg/24 h. ADAS-cog and ADCS-IADL
were co-primary endpoints. In this post-hoc analysis, the following
criteria for achieving a treatment response at weeks 24 and 48 were
applied: ≥4 points' improvement on ADAS-cog, and ≥4 points'
improvement on ADAS-cog combined with no decline on ADCS-IADL.
Results: Demographics and baseline scores were comparable between
patient groups (13.3 mg/24 h, N= 265; 9.5 mg/24 h, N = 271). At
week 24, 25 versus 14% (p= 0.001) of patients receiving 13.3 and
9.5 mg/24 h patch, respectively, demonstrated ≥4 points' improve-
ment on ADAS-cog, and 17 versus 7% (p b 0.001) demonstrated ≥4
points' improvement on ADAS-cog and no decline on ADCS-IADL.
Of patients receiving 13.3 and 9.5 mg/24 h patch, respectively, at Week
48, 16% and 10% (p= 0.020) displayed ≥4 points' improvement on

ADAS-cog, and 8% versus 4% (p= 0.023) demonstrated ≥4 points'
improvement on ADAS-cog and no decline on ADCS-IADL.
Conclusion: Titration of patients with mild-to-moderate AD to the
high-dose (13.3 mg/24 h) rivastigmine patch (15 cm2) increases the
likelihood of achieving a clinically-meaningful treatment response.

doi:10.1016/j.jns.2013.07.1243
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Efficacy and safety of high-dose 13.3 mg/24 h rivastigmine patch
in severe Alzheimer's disease with and without concomitant
memantine use

G. Grossberga, M. Farlowb, X. Mengc, M. Somogyic. aDepartment
of Neurology and Psychiatry, St Louis University School of Medicine,
St Louis, MO, USA; bDepartment of Neurology, Indiana University School of
Medicine, Indianapolis, IN, USA; cNovartis Pharmaceuticals Corporation,
East Hanover, NJ, USA

Background: The ACTivities of daily living and cognitION (ACTION) study
demonstrated significant efficacy of 13.3 versus 4.6 mg/24 h rivastigmine
patch on SIB and ADCS-ADL-SIV in severe Alzheimer's disease (AD). 61%
of the study population was on concomitant memantine (regardless of
dose or duration). Here the effect of concomitant memantine use on
efficacy and safety of 13.3 mg/24 h patch was investigated.
Methods: ACTION was a 24-week, randomized, double-blind study
in patients with severe AD (MMSE score 3–12).Patients randomized
to 13.3 or 4.6 mg/24 h patch were subdivided according to whether
they received ≥1 dose of concomitant memantine. Change from
baseline at week 24 on SIB and ADCS-ADL-SIV was assessed. Safety
evaluations included incidence of adverse events (AEs).
Results: Overall, memantine-treated patients, had a lower MMSE
at screening (8.6 +/− 2.91 versus 9.2 +/− 2.88). At week 24, the
13.3 demonstrated significantly greater efficacy than 4.6 mg/24 h
patch on SIB and ADCS-ADL-SIV in patients receiving concomitant
memantine than in those not receiving memantine (p b 0.05 for
all). The incidence of AEs was 71.4% with 13.3 mg/24 h patch and
memantine, 79.7% with 13.3 mg/24 h patch without memantine,
74.7% with 4.6 mg/24 h patch with memantine, and 71.1% with
4.6 mg/24 h patch without memantine.
Conclusions: These data suggest benefit of 13.3 mg/24 h patch,
regardless of concomitant memantine use, and demonstrate similar
safety and tolerability of 13.3 mg/24 h patch in memantine-treated
patients and those not receiving memantine.

doi:10.1016/j.jns.2013.07.1244
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Anxiety levels increase chronic musculoskeletal pain
in Alzheimer's disease patients

V. Papaliagkasa, M. Tsatalib, D. Damigosb, V. Mavreasc, M. Gouvad,
M. Tsolakia. aThird Department of Neurology, Aristotle University of
Thessaloniki, Thessaloniki, Greece; bMedical Psychology, Greece;
cUniversity of Ioannina-School of Medicine, Greece; dNursing, Higher
Technological Educational Institute of Epirus, Ioánnina, Greece

Background: Mood disorders in Alzheimer's Disease (AD) patients
result in great difficulties in clinical practice in the assessment of
pain and further treatment, therefore they should be early diagnosed
and managed.
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Material and methods: Twenty five AD patients, with anxiety and
chronic musculoskeletal pain (experimental group) and thirty one
age-matched patients with Alzheimer's disease and chronic muscu-
loskeletal pain without comorbid mood disorders (control group)
were examined. All participants were diagnosed with chronic
musculoskeletal pain, according to their medical history and their
medications (all of them took non-steroid anti-inflammatory drugs).
The neuropsychometric evaluationswere performedwith the following
tools: Geriatric Pain Measure, Patient Health Questionnaire, Pain
Assessment in Advanced Dementia, Mini Mental State Examination
and Pain Anxiety Symptom Scale.
Results: AD patients with comorbid anxiety disorders tend to report
increased pain intensity more frequently compared to controls.
Scores in fearful thinking and physiological responses scales of PASS
were higher in female than male (p = .014), whereas scores in the
cognitive anxiety scale of PASS have shown a highly significant
positive correlation with the years of education (p b .001).
Discussion: According to the results of the present study, anxiety is
a significant component and an important part of pain experience
among patients with AD, even if they are not able to verbalize it;
thus needs to be taken into consideration by the health professionals
for the patient's management.

doi:10.1016/j.jns.2013.07.1245
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Catechin supressed LPS-induced neuroinflammation in BV-2,
C6 and NG108-15 cells by modulating CCL21 through PI3K-Akt

M.N.A. Kamarudin, H. Abdul Kadir, N.A. Mohd Raflee. Institute of
Biological Sciences, Faculty of Science, University of Malaya,
Kuala Lumpur, Malaysia

Background and objectives: Excessive microglial and astroglial
activation that leads to chronic neuroinflammation plays a vital role
in the progression of Alzheimer's, Parkinson's and Huntington's
diseases. Catechin or flavan-3-ol is mainly found in tea is reported
to be neuroprotective. We investigated the regulation of neu-
roinflammation of LPS-induced neuroinflammation in BV-2, C6 and
SHSY-5Y cells.
Material and methods: The expression of NO, ROS, PGE2, TNF-α, IL-
1β, IL-2, IL-6, IFN-γ, iNOS, COX-2, CCL21 and the molecular pathways
involved were determined by Flow cytometry chip beads array
(CBA), Western blot and ICC. The protective effects of catechin on
BV-2 and SH-SY5Y co-cultured model induced with LPS were further
evaluated.
Results: Catechin downregulated iNOS expression leading to concom-
itant decreased of NO and ROS released. This was followed by reduction
of PGE2 production leading to downregulation of TNF-α, IL-1β, IL-2,
IL-6, IFN-γ and COX-2 expression. Catechin downregulated CCL21 and
prevented Iκβα degradation and thus, prevented p65 NF-κβ transloca-
tion in BV-2 and SH-SY5Y cells. Withal, Catechin upregulated PI3K-Akt
expression, suggesting activation of pAkt might be responsible in
mitigation of neuroinflammation.
Conclusion: Suppresion of CCL21 in BV-2 and C6 activation through
PI3K-Akt by catechin conferred protection on SH-SY5Y cells against
LPS-induced neuroinflammation. This finding further heightens the
specific therapeutic potential of cathechin for the treatment of
neurodegenerative diseases.

doi:10.1016/j.jns.2013.07.1246
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The impact of neurological condition on driver distraction in a
driving simulator experiment: Preliminary findings

A. Economoua, I. Beratisb, M.H. Kosmidisc, A. Liosidoub, N. Andronasb,
J. Papatriantafylloud, G. Yiannise, S.G. Papageorgioub. aDepartment of
Psychology, University of Athens, Greece; bDepartment of Neurology,
'Attikon' University General Hospital, University of Athens, Athens,
Greece; cDepartment of Psychology, Aristotle University of Thessaloniki,
Thessaloníki, Greece; dIASIS Community Medical Center for the Elderly,
Greece; eDepartment of Transportation Planning and Engineering,
National Technical University of Athens, Athens, Greece

Background: Age-related neurological disorders may affect driver
distraction, and medication may also impair driving. In the early
stages, neurological disorders have little impact on daily life yet may
significantly impact one's driving ability. Mild cognitive impairment
(MCI), the predementia stage of various dementing disorders, is
associated with impaired driving to a small extent (Frittelli et al.,
2009) and self-reported road accident involvement is correlated with
future diagnosis of dementia (Lafont et al., 2008). It is unknown
whether distraction affects the driving ability of neurology patients
to the same extent as healthy persons. Because of the ageing
population, the need to investigate this question becomes critical.
Objective: To present preliminary findings from a recently funded
research programme, National Strategic Reference Framework (NSRF
2007-13, O.P. Thales), on the causes and impact of driver distraction
in a driving simulator experiment.
Patients and methods: At least 90 patients with neurological
disorders (MCI, mild Alzheimer's disease, Parkinson's disease) will
be recruited, and will be compared with at least 60 middle aged
and older participants. A neuropsychological battery that measures
attention, memory, visual and executive functions, a neurological
exam, and a detailed history of medication and sleep difficulties are
included.
Results: Preliminary findings are presented on the impact of
presence/severity of neurological disorder, use of medications, and
sleep disorders on driving performance with and without distraction,
under different driving conditions.
Conclusion: The neurological parameters that predict driving
performance under different conditions are summarized and dis-
cussed. Preliminary recommendations are presented on criteria for
safe driving.

doi:10.1016/j.jns.2013.07.1247
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Potential effect of amyloid imaging on diagnosis and intended
management of patients with cognitive decline: Impact of
appropriate use criterion

M.J. Pontecorvoa, A. Siderowfa, G. Dell'Agnellob, M. Lua, C. Hunterc,
A.K. Aroraa, M.A. Mintuna. aAvid Radiopharmaceuticals, Philadelphia,
PA, USA; bEli Lilly and Company, Florence, Italy; cEli Lilly and Company,
Indianapolis, IN, USA

Background: Published appropriate use criteria (AUC) by Johnson
et al. (2013), provide guidelines for selecting patients for whom
amyloid PET could be useful.
Objectives: To evaluate the impact of amyloid PET on diagnosis and
intended management in a set of patients likely to meet AUC.
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Methods: We examined 229 cases from a completed study of
Florbetapir amyloid PET in patients undergoing or having recently
completed an evaluation for cognitive decline in which AD was
suspected. All cases had a provisional diagnosis, and an intended
treatment/management plan prior to PET scan, and a final diagnosis
and management plan post PET scan. Based on the retrospective
review of prescan diagnosis and demographics, cases were classified
as likely meeting AUC (AUC-like) or not.
Results: 140/229 (61%) subjects were AUC-like. The nonAUC cases
included typical AD, MCI due to AD and cognitive decline without
objective evidence of impairment (CD). 67/140 (48%) AUC-like cases
were amyloid positive (Aβ+). Within the nonAUC group, the
proportion Aβ+ ranged from 6/22 (27%) in CD patients, to 23/34
(68%) in typical AD. Diagnosis changed after PET scan for 62% of
AUC cases vs 43% of nonAUC cases. The proportion of patients with
change in management plan was high (N85%) regardless of AUC
category or diagnosis.
Conclusions: The AUC criteria exclude patients with a relatively high
(typical AD) or low (CD) probability of an Aβ+ scan. PET amyloid
imaging altered diagnosis and management in patients selected
according to AUC.

doi:10.1016/j.jns.2013.07.1248
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α-Lipoic acid protects against LPS-induced BV-2 activation and
MPTP-induced toxicity in SH-SY5Y neuronal cells

H. Abdul Kadir, M.N.A. Kamarudin, N.A. Mohd Raflee, T. Shabab.
Institute of Biological Sciences, Faculty of Science, University of Malaya,
Kuala Lumpur, Malaysia

Background and objectives: α-Lipoic acid (LA), a natural dithiol
compound is a powerful antioxidant that has been used to treat
various neural disorders. Microglial activation has been implicated in
chronic neuroinflammation leading to neurodegenerative diseases
such as Alzheimer's and Parkinson's diseases. For the first time, the
anti-inflammatory effects of LA and its possible mechanisms in LPS-
stimulated inflammation in microglial BV2 cells and MPTP-induced
toxicity in SH-SY5Y were investigated.
Material and methods: Cell viability was measured by using MTT
assay. Flow cytometry chip beads array (CBA), Western blot and ICC
were used to analyse NO, ROS, PGE2, TNF-α, IL-1β, IL-6, IFN-γ, iNOS,
COX-2, CCL21 expression and the involvement of signalling path-
ways such as MAPK cascades, pMTOR-PI3K-Akt and NF-κβ. The
protective effects of LA on BV-2 and SH-SY5Y co-cultured model
induced with LPS and MPTP were further evaluated.
Results: LA significantly attenuated LPS-induced iNOS, NO, ROS,
PGE2, TNF-α, IL-1β, IL-6, IFN-γ and COX-2 expression as shown in
CBA and Western blot. LA also suppressed the expression of CCL21, a
pro-inflammatory chemokine in both LPS-treated BV-2 and MPTP-
treated SH-SY5Y. Moreover, LA inhibited Iκβα degradation and thus,
prevented p65 NF-κβ translocation in BV-2 and SH-SY5Y cells. LA
increased cell viability and rescued co-cultured SH-SY5Y cells from
MPTP-induced toxicity and apoptosis.
Conclusion: The anti-inflammatory properties of LA prevented
excessive microglia (BV-2) activation and thus, protected SH-SY5Y
cells from LPS and MPTP induced toxicity by downregulating pro-
inflammatory proteins through PI3K-Akt pathway. This suggests a
therapeutic potential of LA for the treatment of neurodegenerative
diseases.

doi:10.1016/j.jns.2013.07.1249

Abstract — WCN 2013
No: 1156
Topic: 5 — Dementia
Patient and caregiver adherence and persistence to the
rivastigmine patch in a non-interventional clinical study

M. Riepea, J. Weinmanb, R. Bradyc, C. Strohmaierd, B. Muellere.
aUniversity of Ulm, Ulm, Germany; bInstitute of Psychiatry, King's
College London, UK; cRoyal Free London Foundation Hospital Trust,
London, UK; dNovartis Pharma AG, Basel, Switzerland; eNovartis Pharma
GmbH, Nuernberg, Germany

Background: Rivastigmine transdermal patch provides smooth drug
delivery and therefore increased tolerance at similar efficacy compared to
the oral formulation. An earlier registration study for the patch (IDEAL)
with 1059 caregivers demonstrated that more than 70% caregivers prefer
rivastigmine transdermal patch to capsules.1

Objective: To identify patient and caregiver-related factors associated
with adherence, persistence and caregiver satisfactionwith rivastigmine
patch.
Methods: In this non-interventional trial, adherence and persistence
were assessed after three and six months of patch treatment.
Relevant factors from literature for persistence and adherence to
medication were validated prior to study enrolment.
Results: 127 caregivers answered the questionnaires, 3 months (visit
1) and 110 caregivers after 6 months (visit 2) after first prescription
of rivastigmine patch. Mean MMSE score of the patients was 20.8
after 3 months of treatment. Physician ratings for CGI-I scores for
efficacy suggested patients as ‘improved’ (66.2%). Caregivers were
adherent to patch use at both visit 1 and visit 2 respectively, (‘never’
omitted 74.8%; 78.2% or ‘never’ paused for a while, 73.2%; 74.5%) and
agreed with ease of its application. Efficacy was rated from caregivers
for visit 1 and visit 2 respectively, as ‘satisfied’ for memory (62.2%;
56.4%), activities (69.3%; 66.4%) and behavior and emotions (65.4%;
64.5%). Valuations of tolerability were deemed as ‘good’ (90.5% and
90%) at visit 1 and visit 2 respectively.
Conclusion: Caregivers achieved reasonably high adherence rates to
rivastigmine patch. This may be linked to its good efficacy outcomes
and favourable tolerability profile.

Reference
[1] Winblad B, et al. Int J Geriatr Psychiatry 2007;22:485–91.

doi:10.1016/j.jns.2013.07.1250

Abstract — WCN 2013
No: 1169
Topic: 5 — Dementia
Ease of use of rivastigmine patch can help manage medication for
caregivers and patients with Alzheimer's disease

M. Riepea, J. Weinmanb, R. Bradyc, C. Strohmaierd, B. Muellere.
aUniversity of Ulm, Ulm, Germany; bInstitute of Psychiatry, King's
College London, UK; cRoyal Free London Foundation Hospital Trust,
London, UK; dNovartis Pharma AG, Basel, Switzerland; eNovartis Pharma
GmbH, Nuernberg, Germany

Background: Rivastigmine transdermal patch provides smooth drug
delivery and better satisfaction to caregivers and patients compared to
oral formulation. An earlier study demonstrated that more than 70%
caregivers prefer the rivastigmine transdermal patch to the capsule.
Objective: To identify patient and caregiver-related factors associated
with adherence, persistence and caregiver satisfaction to rivastigmine
patch.
Methods: In this non-interventional, clinical and psychosocial study,
caregiver or patient-related factors impacting on rivastigmine patch
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adherence and persistence were assessed after three and six months
of treatment. Relevant factors from literature for persistence and
adherence on medication were validated prior to study enrollment.
Results: 127 caregivers answered the questionnaires at visit 1 (after
three months of treatment). Most caregivers were female (70.9%).
50.4% female and 45.7 male patients had caregiver assistance. The
mean age of caregivers and patients was 66 and 78 years respec-
tively. A large proportion of patients (72.1%) were living at home
and caregiver assistance provided within the family (spouse, 57.4%;
daughter, 21.7%). Most of the patients and caregivers had concom-
itant diseases [heart disease, 33.1%; diabetes, 28.3%], [mobility, 26%;
vision, 16.5%]. Patients either ‘preferred’ or ‘highly preferred’ the
patch (37%; 26%) compared to liquids (17.3%; 6.3%), or pills (17.3%;
2.4%). Caregivers found patch application convenient and easy (‘easy’
and ‘very easy’ package opening, 89%, ‘easy’ and ‘very easy’ use by
patients, 89%).
Conclusion: Ease of use of rivastigmine patch improves satisfaction
of both caregivers and patients and may help enhance the quality of
AD patients' assistance and management by the caregivers.

doi:10.1016/j.jns.2013.07.1251
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Long-term safety and efficacy of 13.3 mg/24 h rivastigmine patch
in severe Alzheimer's disease: ACTivities of daily living and
cognitION (ACTION) study

M. Farlowa, G. Grossbergb, C. Sadowskyc, X. Mengd, M. Somgyid.
aDepartment of Neurology, Indiana University School of Medicine,
Indianapolis, IN, USA; bDepartment of Neurology and Psychiatry, St Louis
University School of Medicine, St. Louis, MO, USA; cDivision of Neurology,
Nova Southeastern University, Fort Lauderdale, FL, USA; dNovartis
Pharmaceuticals Corporation, East Hanover, NJ, USA

Background: The 24-week, randomized, double-blind ACTION
study demonstrated efficacy of higher-dose 13.3 versus 4.6 mg/24 h
rivastigmine patch on cognition and ADL, with comparable safety
in severe Alzheimer's disease (AD). A 24-week, open-label extension
assessed long-term safety and efficacy of 13.3 mg/24 h patch.
Methods: Completers of the double-blind study (13.3 or 4.6 mg/24 h
patch) could continue into the open-label extension (13.3 mg/24 h
patch). Incidences of adverse events (AEs), severe AEs (SAEs) and
discontinuation due to AEs were reported. Change from baseline on
ADCS-ADL-SIV and SIB, and ADCS-CGIC were assessed at week 48.
Results: 397 patients entered the open-label extension (197 contin-
ued on 13.3 and 199 up-titrated from 4.6 to 13.3 mg/24 h patch).
Baseline characteristics were comparable. Similar rates of AEs (58%
and 60%), SAEs (16 and 16%) and discontinuation due to AEs (11
and 12%) were reported in 13.3 and 4.6 mg/24 h, resp. Larger
mean [SD] changes from double-blind baseline were observed in
patients switched from 4.6 to 13.3 mg/24 h patch on ADCS-ADL-SIV
(−4.6 [8.73]) and SIB (−7.0 [16.56]), than those who continued
on13.3 mg/24 h (−3.9 [8.00] and−4.7 [16.84], resp.). ADCS-CGIC scores
were comparable.
Conclusions: There were no clinically relevant differences in safety
between patients switched from 4.6 to 13.3 mg/24 h and those who
continued on high-dose patch in the extension study. Greater decline
was observed in patients switched from 4.6 to 13.3 mg/24 h patch at
week 24, compared to those who received 13.3 mg/24 h patch for
48 weeks.

doi:10.1016/j.jns.2013.07.1252
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Cerebrospinal fluid protein and white cell count as potential
markers for clinical progression in Alzheimer's disease

M. Schjønninga, P.B. Danborgb, A.H. Simonsenc, B.B. Andersenb,
S.G. Hasselbalchd, P. Høgha. aRegional Dementia Research Centre,
Copenhagen University Hospital, Roskilde, Denmark; bDanish Dementia
Research Centre, Denmark; cMemory Disorder Research Group, Denmark;
dNeurobiology Research Unit, Copenhagen University Hospital
Rigshospitalet, Copenhagen, Denmark

Background: Neuroinflammation may have an important role in the
pathophysiology and the clinical progression of Alzheimer's Disease
(AD). CSF protein concentration (due to defects in the blood-brain
barrier) and white cell count are potential markers of such processes.
Objective: To investigate whether an elevated CSF protein concen-
tration or an elevated CSF white cell count at baseline can predict
clinical progression from MCI to AD.
Patients and methods: Routine CSF parameters (white cell count,
protein concentrations, albumin CSF/serum concentrations) as well
as CSF-AB42, CSF-Total Tau were retrospectively analyzed in a
consecutive cohort referred for cognitive evaluation and diagnosed
with MCI.
Clinical progression was assessed by clinical history and cognitive
tests (MMSE) administered at baseline and during follow-up.
Results: Thirteen MCI subjects (4 females, 9 men) were included
(mean age 69.6, range 56 to 80 years), mean MMSE 28, range 26
to 30). Patients had a mean follow-up of 26 months (range 14 to
46 months).
Eleven patients had stable MCI during follow-up, and 2 patients
progressed from MCI to AD. In 4 subjects an elevated CSF-protein
(above 0.45 g/L) concentration was found, and in two of these the
CSF/plasma albumin-coefficient was also increased (above 0.012).
One subject had elevated white cell count (above 3).
None of the 2 patients with clinical progression had increased CSF
protein concentrations nor elevated white cell count.
Conclusion: From these very preliminary data we found no association
between CSF protein concentration or white cell count and clinical
progression of MCI. Analyses on a larger cohort are on-going.

doi:10.1016/j.jns.2013.07.1253
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Various types of visual agnosia are present in Alzheimer's disease
and mild cognitive impairment

J. Laczóa,b, R. Andelb,c, I. Gažováa,b, I. Mokrišováa,b, K. Vlčekb,d,
M. Vyhnáleka,b, E. Hynčicováa, O. Lercha, J. Cermana, L. Pecháčkováa,
K. Sheardováb, J. Horta,b. aMemory Disorders Clinic, Department of
Neurology, 2nd Faculty of Medicine, Charles University in Prague and
Motol University Hospital, Prague, Czech Republic; bSt. Anne’s University
Hospital Brno, International Clinical Research Center, Brno, Czech
Republic; cSchool of Aging Studies, University of South Florida, Tampa,
FL, USA; dDepartment of Neurophysiology of Memory, Institute of
Physiology Academy of Sciences of the Czech Republic v.v.i., Prague,
Czech Republic

Background: Higher visual perception, which includes identification
and recognition of faces, facial emotions and famous landmarks, is
dependent on the medial temporal lobe structures that are affected
early in the course of Alzheimer's disease (AD). However, examina-
tion of higher visual perception in patients with dementia due to AD
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and patients with mild cognitive impairment (MCI) is still neglected
in routine clinical practice.
Objectives: To determine whether famous faces identification (FFI),
facial emotion recognition (FER), and famous landmarks identifica-
tion (FLI) are impaired in patients with amnestic (aMCI) and non-
amnestic (naMCI) MCI and mild AD.
Patients and methods: A total of 40 patients with aMCI, 27 patients
with naMCI, 20 with mild AD and 38 controls were recruited. All
subjects underwent standard neurological and neuropsychological
evaluations as well as tests of FFI, FER and FLI.
Results: The subjects were similar in age and gender, but AD patients
were less educated than other groups (p's≤ .016). A one-way analysis
of covariance adjusted for education was used. Compared to the control
group, AD subjects performed worse on FFI (p= .041), FER (p b .001)
and FLI (p b .001),whereas the aMCI and naMCI groups had significantly
worse scores only on FLI (p= .049 and p = .022, respectively).
Conclusion: Patients with amnestic and non-amnestic MCI may
have impairment of higher visual perception restricted to FLI,
while patients with dementia due to AD may have more extensive
impairment of higher visual perception. The results suggest that
FLI testing may be a useful tool for identification of patients with
prodromal AD.

doi:10.1016/j.jns.2013.07.1254
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Role of 5-HTTLPR polymorphism in vascular dementia

E. Krikovaa, S. Burdb, I. Zverevab, I. Serdyukb, M. Aksenovac,
V. Golimbeta. aClinical Genetics Laboratory, Mental Health Research
Centre of Russian Academy of Medical Sciences, Russia; bDepartment
of Neurology and Neurosurgery, Russian National Research Medical
University, Russia; cMolecular Genetics Diagnostic Laboratory, A.N.
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Background: Early detection and accurate diagnosis of vascular
dementia (VD) are important, as vascular dementia is at least
partially preventable. Therefore there is a need to optimize and
increase panel of diagnostic criteria for this disease. The 5-HTTLPR
genetic variant of the serotonin transporter gene might also serve as
a marker of vascular dementia.
Methods: The 5-HTTLPR polymorphism was genotyped in 272
subjects (110 males and 162 females) who fulfilled the diagnostic
criteria for vascular dementia. Severity of disease was assessed by
MMSE, HADS, clock drawing test and Orgogozo scale.
Results: Positive association was shown for males with SS genotype
and early onset of vascular dementia: average age of onset for
patients with SS genotype was 57 years, while for LL genotype
— 63 years (Test M–W, р= 0.031). SS genotype was also associated
with deterioration of cognitive functions: impaired attention
(р= 0.043) and high results of clock drawing test (р = 0.039). No
statistical difference was found for heterozygotes.
For females role of 5-HTTLPR polymorphism was less important.
Some differences in severity of speech and language impairment
were identified.
Conclusion: Based on this study the 5-HTTLPR polymorphism was
shown as prognostic marker of vascular dementia for males. SS
haplotype indicates an increased risk of early onset of VD and more
severe progression.

doi:10.1016/j.jns.2013.07.1255
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Higher plasma concentrations of total carotenoids are associated
with slower cognitive decline: Results from the Austrian Stroke
Prevention Study

A. Sena, K. Petrovicb, P. Freudenbergera, A.M. Töglhofera, R. Schmidtb,
H. Schmidta,b Austrian Stroke Prevention Study
aInstitute of Molecular Biology and Biochemistry, Centre for Molecular
Medicine, Austria; bDepartment of Neurology, Medical University Graz,
Graz, Austria

Background: Antioxidant properties of micronutrients including
vitamins and carotenoids may help to prevent cognitive decline.
Objective: To investigate the cross-sectional relationship between
antioxidative micronutrients and cognitive function particularly in the
domains of memory, attention–speed, conceptualization, visuopractical
skills and global cognitive function (g-factor) in the normal elderly.
Additionally we investigate mediation by MRI correlates of brain
atrophy and white matter lesions (WML) volume.
Patients and methods: The cohort consisted of 614 healthy
participants (mean age = 66 years, 58% females) of the Austrian
Stroke Prevention Study. Cognitive function measurements include
composite scores of specific domains including memory, conceptu-
alization, visual practical skills and attention–speed and g-factor. All
subjects underwent brain MRI with assessment of brain parenchymal
fraction (BPF, %) and measurement of WML volume (cm3). Principal
component analysis constructed four nutrient plasma antioxidant
patterns (NPAPs) from original set of ten antioxidants. Association
between NPAPs scores and different cognitive functions was
analyzed using multiple linear regressions by adjusting for age,
sex, education (Model1) and by additionally adjusting for vascular
risk factors such as hypertension, cardiovascular disease, diabetes,
smoking, BMI, Apo 4 and HDL (Model2).
Results: We observed only NPAP-1 including β-cryptoxanthin,
canthaxanthin, lycopene, α-carotene, β-carotene positively and
significantly associated with conceptualization (Model1: β= .043,
p= .05) and g-factor (Model1: β= .068, p = .03) when adjusted for
age, sex, and education. The association remained significant when
additionally adjusted for vascular risk factors (Model2: conceptu-
alization (β= .054, p = .02), g-factor(β= .068, p = .05)). The effect
of NPAP-1 on conceptualization and g-factor is not mediated by
WML and brain atrophy.
Conclusion: Our result suggests the protective role of total carotenoids
on cognitive function, which may ameliorate age-related cognitive
decline.

doi:10.1016/j.jns.2013.07.1256
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PGRN and MAPT gene mutations cause of frontotemporal lobar
dementia in Polish population

M. Berdynskia, A. Barczaka, A. Filipek-Gliszczynskaa, T. Gabryelewicza,
M.Mandeckaa, E. Narozanskab, A. Pfefer-Baczuka, T. Sobowc, K. Zielked,
M. Barcikowskaa, C. Zekanowskia, M. Kosioreka. aMossakowski Medical
Research Centre Polish Academy of Sciences, Warsaw, Poland; bMedical
University of Gdansk, Gdansk, Poland; cMedical University of Lodz, Lodz,
Poland; d105Military Hospital with Outpatient Clinic in Zary SPZOZ, Zary,
Poland

Background: Frontotemporal lobar degeneration, the second most
common form of presenile dementia, is clinically, pathologically and
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genetically heterogeneous disorder. Up to 40% of FTD patients report
family members with FTD supporting the important contribution of
genetic factors to these diseases.
Objective: The aim of the study was to establish genetic backgrounds
and frequencies of mutation causing FTD in the Polish population.
Patients and methods: The studied group consisted of 120 FTD
patients (mean age of onset 63.6 ± 7.8 years), including 44 familial
cases. All PGRN and MAPT exons with flanking intronic regions were
sequenced. Analysis of hexanucleotide repeat expansion in C9ORF72
is in progress.
Results: We identified six different non-synonymous variants (PGRN:
R418X, P439_R440fsX6, R433Q; MAPT: G55R, P301L, S305N). Among
them two variants were new ones, three were previously reported as
pathogenic mutations, and one variant was already known as non-
pathogenic polymorphism. All coding non-synonymous variants were
observed in familial FTD cases.
Conclusion: Causative mutations in MAPT and PGRN occur approx-
imately in 4% of all FTD cases and in 11% of familial FTD cases in the
Polish population. It could be concluded that PGRN and MAPT
mutations are infrequent cause of FTD in Polish population. The
symptoms of FTD are very variable and similar symptoms can result
from mutations in different genes. Moreover the same mutation can
present different symptoms in the same family.

doi:10.1016/j.jns.2013.07.1257
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Cognitive decline in older age and metabolic profile in middle
age: Is there an association?

R. Tortellia, V.M.B. Guerrab, R. Capozzoa, A. Leoa, F. Veneziania,
M.R. Barullic, M. Tursia, A. Grassoa, R. Chiloirod, V. Solfrizzid,
G. Misciagnab, G. Logroscinoe. aBasic Medical Sciences, Neurosciences
and Sense Organs, University of Bari, Bari, Italy; bLaboratory of
Epidemiology and Biostatistics, IRCCS ‘S. de Bellis’, Castellana Grotte,
Italy; cClinical Neurology and Research, Neurodegenerative Disease Unit,
Ente Ospedaliero ‘Pia Fondazione Card G. Panico’, Tricase, Italy;
dGeriatrics, Center for Aging Brain, Memory Unit, University of Bari,
Bari, Italy; eClinical Neurology and Research, Neurodegenerative
Disease Unit, University of Bari, Tricase, Italy

Background: Cognitive impairment and dementia, either from
vascular and degenerative origin, have been associated with
metabolic disorders. However, there are no population-based studies
comparing cognitive decline (CD) in older age and metabolic profile
decades earlier.
Objective: To evaluate the association between CD in older age and
serum metabolites (glycaemia, total cholesterol, HDL cholesterol,
triglycerides, ALT) measured twenty years before.
Patients and methods: The MICOL cohort included a random sample
of 2472 subjects recruited and examined in 1985–1986 and
followed-up over 20 years until 2005–2006. In 2005–2006, 855
subjects of the cohort had ≥65 years and their cognitive status was
explored using MMSE. Metabolic profile at baseline was compared in
subjects with and without CD twenty years later.
Results: 797 subjects out of 855 answered MMSE, median score 29
(range 1–30). Six hundred eleven subjects (77%) had aMMSE score N24
(normal), 127 (16%) between 21 and 24 (mild cognitive decline =
MCD), and 59 (7%) b20 (moderate/severe CD=MSCD). ANOVA
analysis with Bonferroni correction showed that mean fasting
glycaemia at baseline in MSCD group (115.8 ± 73.7 mg/dl) was
significantly higher than fasting glycaemia in both normal (101.4 ±
20.8) (p= 0.0005) and MCD (99.7 ± 18.2) (p= 0.0009) groups. Total

cholesterol, HDL-cholesterol, triglycerides and ALT were not different
between groups. Multinomial logistic regression adjusting for age,
gender and educational level showed that high fasting glycaemia
is associated with an increased risk of MSCD.
Conclusions: Cognitive decline in older age is associated with high
fasting glycaemia, measured up to twenty years before, also con-
trolling for main confounders.

doi:10.1016/j.jns.2013.07.1258
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DPPX-related rapidly progressive dementia

G.B. Stokin. University Psychiatric Hospital, Ljubljana, Slovenia

In the past, rapidly progressive dementias were thought to be easily
distinguished from more common “classical” slowly progressive
dementias. More recently, diseases distinguished most commonly as
causing “classical” slowly progressive dementias, including Alzheimer´s
disease and dementia with Lewy bodies, have been shown to produce
also rapidly progressive dementias, while diseases distinguished as
causing rapidly progressive dementias have been shown to lead to
slowly progressive dementias. This is also the case of paraneoplastic
disorders. While in the past these disorders were considered as
exclusively related to neoplasias, recent evidence suggests that many,
if not the majority of them, represent in fact an autoimmune disorder
rather than a paraneoplastic one. Accumulating evidence suggests that
many autoimmune rapidly progressive dementias result from aberrant
action of autoantibodies erroneously targeting synaptic proteins. Best
described are autoimmune rapidly progressive dementias due to
aberrant action of autoantibodies against voltage gated potassium
channels and against N-methyl-D-aspartate receptor. Last year, rapidly
progressive dementia due to aberrant action of autoantibodies against
dipeptidyl-peptidase-like protein-6 was first described. This form
of rapidly progressive dementia targets a subunit of Kv4.2 potassium
channels, which play a role predominantly in regulating post-synaptic
somatodendritic signaling. Here we present the first thorough descrip-
tion of clinical characteristics, results of cerebrospinal fluid and imaging
analyses as well as neuropathological findings.

doi:10.1016/j.jns.2013.07.1259
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The effect of the neuroprotector NT-1505 on the structural
parameters of mice membranes in vivo

N. Gerasimov, A. Goloshchapov, O. Nevrova, E. Burlakova. Emanuel
Institute of Biochemical Physics, Russian Academy of Sciences, Moscow,
Russia

Background: NT-1505 influence on lipid composition and fluidity of
the mice membranes was studied.
Objective: Lipid component of membranes plays an important role in
the transmission, processing and storage of information in the cell.
Activation of lipid peroxidation processes in AD leads to a change in
the membranes' structural organization. Disruptions in the regula-
tion system work of membranes' cell metabolism allow considering
AD as membrane pathology. Cognition enhancer NT-1505 is the most
promising substance for AD treatment, which modifies glutamate
receptors functioning [1]. It was an apparent interest to study the
influence of NT-1505 on the membrane structural state for the
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estimation of the possibly favorable or unfavorable side effects
during therapy. In this work the effect of neuroprotector NT-1505 on
the lipid composition and fluidity of the mice membranes in vivo was
studied.
Material and methods: The experiment was carried out on scrub
mice. NT-1505 was kindly furnished to us by Bachurin S.O. Membrane
microviscosity was measured by electron paramagnetic resonance
(ESR) with 2,2,6,6-tetramethyl-4-capryloyl-oxypiperidine-1-oxyl and
5,6-benzo-2,2,6,6-tetramethyl-1,2,3,4-tetrahydro-γ-carboline-3-oxyl
probes. Rotational diffusion correlation time calculated from the
obtained spectra of the ESR as microviscosity. Lipid composition was
determined by mass-spectrometry and TLC methods.
Results and conclusions: Obtained data shows, that NT-1505 reduces
microviscosity of the synaptosomal membranes and modifies fluidity
of the microsomal membranes. NT-1505 significantly influences
lipid composition of the membranes. It was found out that changes
in membrane structural state are preferred to be considered during
therapy scheme development.

References
[1] Bachurin S, et al. Annals of the New York Academy of Sciences

2001;939:219–36.

doi:10.1016/j.jns.2013.07.1260
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Molecular genetics investigation of 5HTR2A gene in
frontotemporal lobar dementia

D. Luísa,b, I. Santanaa,c, M.J. Santosb, D. Duroc, J. Pratasb, P. Cerveirac,
F. Silvad, M. Grazinaa,b. aFaculty of Medicine, University of Coimbra,
Portugal; bCNC — Center for Neuroscience and Cell Biology, University of
Coimbra, Portugal; cCHUC EPE — Neurology Service, Portugal; dCentre of
Ophthalmology and Vision Sciences, IBILI — Faculty of Medicine,
Coimbra, Portugal

Frontotemporal lobar dementia (FTLD), characterized by neuronal loss
in the frontal and/or temporal cortices, includes behavioural variant of
frontotemporal dementia (bvFTD), semantic dementia and progressive
non-fluent aphasia subtypes. Mutations in the associated genes do not
explain the majority of cases and the mechanism underlying the
aetiology of FTLD remains unknown. The genes encoding for seroto-
ninergic (5-HT) components are good candidates for susceptibility
factors, due to their role in human behavior modulation.
Our aim was to analyze the involvement of 5HTR2A gene in FTLD
pathogenesis.
We have studied patients with probable diagnosis of FTLD, followed
in dementia consultation, and healthy controls.
Analysis of 5HTR2A gene was performed by automated sequencing
and statistical analysis using c2 and Fisher's exact tests (significance
if p b 0.05).
We have found 17 sequence variations (13 known and 4 novel
unreported) that possibly do not account for primary risk for FTLD,
but may contribute for susceptibility.
The case–control association study suggests that the increase of
G allele (rs3125; 3′UTR region) may be a risk factor for bvFTD in
females (p = 0.037; OR = 2.5, CI 95%). Determination of mRNA
levels has been initiated to further clarify its role in the disease.
Supported by “Fundação para a Ciência e a Tecnologia” (SFRH/BD/
45387/2008, PTDC/SAU-EPI/121811/2010 and PEst-C/SAU/LA0001/
2011).

doi:10.1016/j.jns.2013.07.1261
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Apolipoprotein E plasma level and genotype — Risk of dementia
in 76,000 individuals from the general population

K.L. Rasmussena, A. Tybjærg-Hansena,b,c, B.G. Nordestgaardb,c,d,
R. Frikke-Schmidta,c. aDepartment of Clinical Biochemistry,
Rigshospitalet, University of Copenhagen, Copenhagen, Denmark;
bCopenhagen City Heart Study, Frederiksberg Hospital, Frederiksberg,
Denmark; cCopenhagen General Population Study, Herlev Hospital,
Denmark; dDepartment of Clinical Biochemistry, Herlev Hospital,
University of Copenhagen, Herlev, Denmark

Background: Alzheimer disease and other forms of dementia are
devastating neurodegenerative diseases affecting more than 35 million
people worldwide, with no currently available curative treatment. The
apolipoprotein E (APOE) ε4 allele is a major genetic risk factor for
dementia. In contrast, it remains unclear whether plasma levels of apoE
confer additional risk.
Objective: We tested whether both plasma levels of apoE and APOE
genotype associate with dementia.
Material and methods: We included 76,365 participants from the
Copenhagen General Population Study and the Copenhagen City
Heart Study; 1216 developed dementia. We measured plasma apoE
levels and genotyped for rs429358 and rs7412, which combines into
six common APOE genotypes (ε22, ε32, ε42, ε33, ε43, ε44).
Results: Multifactorially adjusted hazard ratios (HRs) increased from
highest to lowest tertile of apoE levels and from ε22 to ε44 for
Alzheimer disease (p for trend = 9.3 × 10−13 and 2.7 × 10−37,
respectively), and for all dementia (p for trend = 8.0 × 10−11 and
5.9 × 10−37, respectively). After further adjustment for APOE geno-
type, apoE levels remained significantly associated with Alzheimer
disease (p = 0.005), and after stratification for APOE ε43 genotype,
apoE levels remained significantly associated with Alzheimer disease
(p = 0.04), and with all dementia (p = 0.02). These associations
were independent of cardiovascular risk factors.
Conclusion: Both plasma apoE levels and APOE genotype were
associated with risk of dementia, and the association between plasma
levels of apoE and dementia was independent of APOE genotype.

doi:10.1016/j.jns.2013.07.1262
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Thymoquinone improves cognitive function and increases
α-7nAChRs expression in a rat model of neuroinflammation

O.A. Heikal, N.S. El-Sayed, S. El Menawi, N. Hamdi. Pharmacology &
Toxicology, German University in Cairo, New Cairo City, Egypt

Background: Alzheimer's disease (AD) is a neurodegenerative disorder
characterized by extracellular deposition of aggregated β amyloid
protein (Aβ). Recently, correlation between nicotinic receptors
(nAChRs) dysfunction, neurodegeneration and cognitive deficits was
shown in AD. nAChRs have protective role against Aβ toxicity while
chronic inflammation damages cholinergic neurons and contributes
to neurodegeneration. Thymoquinone (TQ) has anti-oxidant and
anti-inflammatory effects besides its acetylcholine modulatory effects
in vitro. However, effect of TQ on nAChRs in vivo needs to be clarified.
Aim: To investigate in vivo effects of TQ on cognitive functions and
α-7nAChRs expression in a LPS model of neuroinflammation.
Methods: Rats injected with LPS (0.8 mg/kg) were divided into three
groups for a five-day-treatment: TQ (5 mg/kg), TQ (10 mg/kg) and
control group (0.08% Tween 80). Learning, memory and locomotor
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activity were tested using Y-maze, object recognition and open field
tests. Brain α-7nAChR protein level was measured by western blot.
Results: LPS significantly reduced alternation % in Y-maze, pattern
separation in object recognition test and locomotor activity in openfield
test. TQ significantly improved these LPS-induced cognitive functions
and locomotor activity impairment. 10 mg/kg TQ significantly increased
α-7nAChRs protein level compared to the other groups.
Conclusion: This study demonstrates beneficial in vivo effects of TQ
by improving learning, memory and locomotor activity in a model
of chronic neuroinflammation. These effects were accompanied by
significant increase in α-7nAChRs protein expression level. These
results confirm the impact of neuroinflammation on the cholinergic
signaling and suggest TQ as a potential promising treatment for AD.

doi:10.1016/j.jns.2013.07.1263

Abstract — WCN 2013
No: 2523
Topic: 5 — Dementia
Cerebral amyloid angiopathy presenting as a diffuse
leukoencephalopathy

I. Moreiraa, S. Fontesa, R. Taipab, C. Crutoa, M. Melo-Piresb, C. Correiaa.
aNeurology Department, Portugal; bNeuropathology Unit, Hospital Santo
António, Centro Hospitalar do Porto, Porto, Portugal

Introduction: Amyloidosis is a heterogeneous group of disorders, with
extracellular deposits of misfolded proteins, in a fibrillar configuration.
Amyloid deposits in brain can take many forms: senile plaques (in
Alzheimer's disease), amyloidomas (mimicking brain tumours) or
cerebral amyloid angiopathy (CAA) byβ-amyloid deposits inmeningeal
and cortical vessels. Spontaneous cerebral hemorrhage is the usual
presentation of CCA. CAA presenting with subacute encephalopathy
associated to diffuse white matter disease is extremely rare.
Clinical case: A 75 year-old man without relevant medical or toxic
exposure history began with progressive attention and memory
difficulty. One year later presented with moderate headaches,
confabulation and urinary retention. Objectively had symmetrical
head and limbs resting tremor, without pyramidal, sensory or
cerebellar signs. Brain MRI showed bilateral fronto-temporal-insular
symmetrical white matter lesions, with mass effect, extending to
external capsules and sparing basal nuclei. Electroencephalogram
suggested diffuse brain dysfunction. CSF had 0.71 g/L of proteins
without cells. Metabolic, microbiological, immunological and occult
malignancies investigation were negative. Brain MRI one month later
showed lesion expansion. He didn't improve with methylpredniso-
lone 1 g during 5 days. Brain biopsy diagnosed Aβ cerebral amyloid
angiopathy. Patient died by an urosepsis 1.5 month after diagnosis.
Discussion: CAA manifested as diffuse white matter disease is a rare
and challenging condition. An inflammatory process is thought to
be related to the vascular deposits of Aβ in this presentation. We
didn't identify an inflammatory process in the biopsy. In our case the
patient didn't respond to steroids, the proposed standard treatment,
and there was a fast worsening of the condition.

doi:10.1016/j.jns.2013.07.1264
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Synergistic effects of rTMS and cognitive training in
Alzheimer's Disease

A.-K. Brema, L. Schilberga,b, C. Freitasa, N. Atkinsona, E. Seligsona,
A. Pascual-Leonea,c. aBeth Israel DeaconessMedical Center, HarvardMedical

School, Boston, MA, USA; bUniversity of Maastricht, Maastricht,
The Netherlands; cInstitut Universitari de Neurorehabilitacion Guttman,
Universidad Autonoma de Barcelona, Barcelona, Spain

Background: Current treatment options for Alzheimer's Disease
(AD) show limited benefits. Transcranial Magnetic Stimulation
(TMS) can be used to explore brain alterations and has a modulatory
impact on brain plasticity and may therefore enhance the effects
of therapy. We are evaluating a novel device, which combines
rTMS with computerized cognitive therapy (NeuroAD™, Neuronix
Ltd., Israel).
Objectives: Evaluate rTMS for enhancement of cognitive training
effects.
Compare TMS-measures in mild AD and healthy controls (HC).
Patients and methods: Measures: Alzheimer's Disease Assessment
Scale (ADAS–Cog), Clinical Global Impression of Change (CGIC),
Activities of Daily Living (ADAS–ADL), motor threshold (MT), brain
reactivity and plasticity, brain–scalp distances (BSD).
Patients received 6 weeks of daily active or sham treatment. During
active treatment computerized cognitive training was combined
with rTMS in an interweaved fashion. The six stimulated regions
were related each with the treated brain sites.
Results: MTs in AD and HC were comparable, while baseline reactivity
as well as maximum MEP change was significantly different. BSD was
significantly reduced in M1 and was correlated with brain reactivity.
While SICI and ICF were comparable, LICI was reduced in AD.
The real treatment group improved significantly in ADAS–Cog as
compared to sham after treatment (real: −6.74 ± 3.25; sham: 0.66 ±
2.91). Non-significant improvement was observed in CGIC, while
groups improved similarly in ADAS–ADL. Treatment groups did not
change significantly regarding M1 reactivity and plasticity after
training.
Conclusions: NeuroAD is a promising tool to enhance therapy
effects.
Alterations in TMS–EMG measures are associated with brain atrophy.

doi:10.1016/j.jns.2013.07.1265
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Cholesterol and ultrasensitive C-reactive protein serum levels
among patients suffering memory recall deficit

M. Sierra-Beltrána, J.L. Romero-Floresb, C.M. Hernàndez-Càrdenasc,
S. Feria-Piñad. aIntegral Diagnosis and Treatment Center, Mexico;
bGastroenterology Department, Medica Sur Hospital, Mexico; cCritical Care
Medicine, INCMNSZ, Mexico; dInternal Medicine, Medica Sur Hospital,
Mexico City, Mexico

Background: Metabolic syndrome patients have been shown to
suffer arteriolar intracranial arteriosclerosis. This in turn leads to
subcortical dysfunction expressed as memory recall deficit. So far,
until now, memory deficit hasn't been studied among those patients
with subtle cholesterol disturbances.
Objective: To present a series of cases of patients with serum
cholesterol fraction levels and memory recall deficit.
Material andmethods: 16 patientswith complaints of subtlememory
recall deficit undertook a routine medical checkup at Medica Sur
Hospital Integral and Diagnosis Center, which included clinical
laboratories tests and image studies assessments.
Results: It has been observed that memory recall deficit was more
frequently reported in patients with low HDL cholesterol serum
levels, rather LDL cholesterol serum levels. Ultrasensitive C-reactive
protein serum levels were higher than 1.7 Mg/L. Only two patients
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did not suffer sleep disturbances. All of them noticed difficulties in
memory recall 5 years prior to the checkup.
Discussion: The current findings demonstrated that a mild memory
deficit is not a late clinical expression in metabolic syndrome. The fact
that low HDL cholesterol serum levels were more frequently found
is a rare finding and it does not correlate to a specific lipoprotein
phenotype.

doi:10.1016/j.jns.2013.07.1266
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Association between asymptomatic carotid stenosis and cognitive
function: A systematic review

X. Chang. Department of Neurology, West China Hospital, Sichuan
University, Chengdu, China

Background: Asymptomatic carotid stenosis (CS), defined as the
condition in which patients have carotid stenosis without a past
history and current clinical evidence of any prior cerebrovascular
event, and have traditionally been considered clinically silent. It is
less clear whether asymptomatic CS itself is an independent risk
factor for cognitive impairment.
Methods: We conducted a systematic review of literature using the
Cochrane Library, MEDLINE, EMBASE and the China National Knowledge
Infrastructure databases. We also searched the reference lists of relevant
studies and review articles. Two reviewers used a standardised form to
collect data and assess eligibility. The quality of studywas assessed by the
Newcastle–Ottawa Scale.
Results: A total of ten studies comprising of 763 participants in the
CS group and 6308 in the non-CS group were included. All studies but
one support the association between asymptomatic CS and cognition
impairment.When examining the concomitant factors of asymptomatic
CS and cognition in seven eligible studies, age (two studies) and
reduced cerebrovascular reactivity (two studies) showed positive
results associated with cognitive impairment.
Conclusions: These results suggest that rather than being clinically
silent, asymptomatic carotid stenosis may be associated with cognitive
function impairment, which needs to be further investigatedwith high-
quality studies.

doi:10.1016/j.jns.2013.07.1267
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Age of onset of dementia is delayed by multilingualism and
advanced by stroke and rural dwelling independently

S. Mekalaa, S. Alladia, T.H. Bakb, V. Duggiralac, B. Surampudid,
A.K. Shuklaa, J.R. Chaudhurie, S. Kaula. aDepartment of Neurology,
Nizam's Institute of Medical Sciences, Hyderabad, India; bDepartment of
Psychology, Centre for Cognitive Aging and Cognitive Epidemiology
(CCACE) and Centre for Clinical Brain Sciences (CCBS), University of
Edinburgh, Edinburgh, UK; cDepartment of Linguistics, Osmania University,
India; dCentre for Neural and Cognitive Sciences, University of Hyderabad,
India; eDepartment of Neurology, Yashoda Hospitals, Hyderabad, India

Background: Several lifetime experiences such as education, occu-
pation,and intellectually stimulating activities delay the age of onset
of dementia by improving the “cognitive reserve”. Midlife vascular
risk factors and stroke, on the other hand are important factors that
advance the age of dementia onset.

Objective: The study was undertaken to investigate the association
between various lifetime experiences, demographic and midlife
vascular risk factors on the age of dementia onset in India, a
developing country characterized by a unique profile of demographic
and lifestyle factors.
Patients and methods: Six hundred eight dementia patients
diagnosed in a specialist cognitive clinic in Hyderabad, India were
included. The association of the age of onset of dementiawith potentially
impacting variables was examined using ANOVA and logistic regression
analysis.
Results: Themen/women ratio was 424:224. Themean age of the onset
of dementia was 63.8 years. 550 (84.9%) patients were literates,149
(25.9%) patients were from rural areas. 161 had stroke. The age of
dementia onset was found to be associated with gender, education,
occupation, multilingualism, vascular risk factors, occupation and area
of dwelling. Logistic regression analysis revealed that among all these
factors, stroke (β= .176,p = .001) and rural dwelling (β=0.244,
p b 0.001) emerged to be independently associated with earlier age of
dementia onset while multilingualism(β=0.12,p = 0.016)was asso-
ciated with later age of onset.
Conclusion: The age of dementia onset in India is impacted by the
combined effect of three major factors unique to its setting, with stroke
and rural dwelling associated with an earlier age of onset and multi-
lingualism with a delayed age of onset of dementia in its population.

doi:10.1016/j.jns.2013.07.1268
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Is AD a medical notion of dementia worth keeping
in neurosciences?

F.C.C. Peng. Neurological Institute, and Neurosurgery, Taipei Veterans
General Hospital, Taipei, Taiwan, ROC

Background: The eponym of AD has been around since 1910. Its
diagnosis varies from senile dementia to senium praecox to MCI
leading to AD as the most feared form of dementia.
Objective: Most neuroscientists have refused to admit such uncer-
tainties. They prefer to:

(1) perpetuate AD to keep it alive for contrast with other forms of
dementia;

(2) debate on the effect to seek a one-to-one cause–effect relationship,
Amyloid-Beta Hypothesis;

(3) advocate the intervention or prevention of AD in confusion with
dementia, by using animal models to mimic AD;

(4) take the liberty to assign lesion sites, unaware of Auguste's
brain that had widespread atrophy, as she had four vascular
disorders.

Methods: Dementia can be tested as the effect of brain atrophy; it is
a cluster of behavioral alterations.
Results: Dementia is therefore neither a disease nor equivalent to
AD. It is an illness. Plaques and tangles should be called Fischer's
disease which results in simple dementia leading eventually to
presbyophrenia, a dichotomy suggested by Fischer. MCI is a cheap
reinvention of Fischer's dichotomy.
Conclusions:

(1) AD is not worth keeping;
(2) dementia can start from atrophy in any brain location, then

spreads, because of wear and tear;
(3) the cause is vascular or non-vascular in origin; the effect can vary,

resulting in various behavioral alterations; and
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(4) there is no one-to-one cause–effect relation, as the brain atrophy
spreads from cortical to cortical, cortical to subcortical, and/or
subcortical to cortical regions.

doi:10.1016/j.jns.2013.07.1269
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The neuroprotective effects of lithium chloride (LiCl) on anxiety
behavior in animal models of Alzheimer's disease

M. Moghadas, M.A. Edalatmanesh, A. Zarei. Department of Physiology,
Science & Research Branch, Islamic Azad University, Fars, Iran

Introduction: One of the neurological disorders associated with
Alzheimer disease (AD) includes anxiety. Trimethyltin (TMT), as a
tool to model AD in animals, is a potent neuro-toxicant which causes
damage particularly in the hippocampus, having the potentiality of
decreasing BDNF, while it increases TNF-α. Likewise, lithium has
neuroprotective characteristics which decrease neuro-atrophy prog-
ress and prevent neuro-cell death, inducing expression of BDNF and
decreasing that of TNF-α.
Method: In this study, the neuroprotective effects of LiCl on the
treatment of Alzheimer-related anxiety were investigated. To begin
with, the rats were subjected to AD using intra-peritoneal injection
of 8 mg/kg of trimethyltin. The subjects were randomly divided into the
following groups: non operated rats (control), TMT injection + saline
administered rats (vehicle treated rats) and TMT injection + LiCl
administered rats (Test group). The last step involved taking behavioral
tests of open-field and elevated-plus-maze, trying to measure the
anxiety of the rats. Then, hippocampal and serum levels of TNFα and
BDNF were calculated.
Results: The results indicated that the rats with TMT injection
showed more anxiety and that treatment with LiCl would produce a
significant improvement in elevated plus maze and open field tests.
With the presence of LiCl, the BDNF would be increased and the TNF
would be decreased to a significant level.
Conclusion: Injection of LiCl had neuroprotective effects and could
be used as a treatment for Alzheimer-related anxiety in an animal
model.

doi:10.1016/j.jns.2013.07.1270
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Neuroprotective effect of lithium chloride on
trimethyltin-induced learning and memory deficits in rats

A. Zarei, M.A. Edalatmanesh, M. Moghadas. Department of Physiology,
Science & Research Branch, Islamic Azad University, Fars, Iran

Objective: In order to determine the neuroprotective effect of
lithium chloride (LiCl), the present study examined the effects of
LiCl on learning and memory in a Morris water maze task and BDNF
level of rats with trimethyltin (TMT)-induced neuronal and cognitive
impairments.
Methods: The rats were randomly divided into the following groups:
non operated rats (control), TMT injection + saline administered
rats (vehicle treated rats) and TMT injection + LiCl administered rats
(test group). Rats were administered saline or LiCl (20, 40 and
80 mg/kg, i.p.) daily for 2 weeks, followed by their training to the
tasks. In the water maze test, the animals were trained to find a
hidden platform in a fixed position during 5 days and then received a

60 s probe trial on the 6th day following removal of the platform
from the pool.
Results: Rats with TMT injection showed impaired learning and
memory of the tasks and treatment with LiCl (specially, in lower dose
of LiCl) produced a significant improvement in escape latency to find
the platform in theMorris watermaze. Consistentwith behavioral data,
treatment with LiCl also slightly enhanced serum and hippocampal
levels of BDNF compared to the vehicle treated group.
Conclusion: These results demonstrated that LiCl has a protective
effect against TMT-induced neuronal and cognitive impairments. The
present study suggests that LiCl might be useful in the treatment of
TMT-induced learning and memory deficit.

doi:10.1016/j.jns.2013.07.1271
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Core cell cycle protein Mad2 is differently expressed in AD brains
compared to age matched controls

V.P. Bajica, B. Spremo-Potparevicb, L. Zivkovicc. aDepartment of
Pharmacology, Institute for Pharmaceutical R and D, Serbia; bDepartment
of Pharmacology, Serbia; cDepartment of Biology, University of Belgrade,
Belgrade, Serbia

Background and objectives: Anaphase promoting complex (APC),
BubR1 and Mad2 are proteins of the late phase of the cell cycle which
have shown to express different functions than cell cycle control
processes in post mitotic neurons versus mitotic cells. BubR1 and
Mad2 proteins are inhibitors of the anaphase promoting complex
(APC) thus regulating the anaphase cell cycle checkpoint control
ensuring proper chromosome segregation and separation. Here we
wish to elucidate the possible role of Mad2 protein in an Alzheimer's
Disease (AD) brains versus age matched controls.
Methods: Immunohistochemical and Western blot analysis were
used to evaluate the levels and expression patterns of Mad2 protein
in the hippocampal region of AD brains compared to age matched
controls.
Results:Our results show that Mad2 protein is differentially expressed,
i.e. we found a decreased expression of Mad2 protein in AD brains
compared to age matched controls.
Conclusion: The activity of APC is maintained by CDH1 in terminally
differentiated cells. It is conceivable that Mad2 protein plays a role in
the control of the APC activity in post-mitotic neurons. Our results
show changes in expression in the AD brain which may lead us to the
possible role of MAD2 in neuronal cell cycle re-entry, thus presenting
a novel pathway to AD neurodegeneration.

doi:10.1016/j.jns.2013.07.1272
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From prevalent MCI to incident dementia as predicted by baseline
neuropsychiatric symptoms: The Mayo Clinic Study of Aging

A. Pinka, J.I. Acostaa, Y.E. Gedaa, R.O. Robertsb, T.J. Christiansonb,
V.S. Pankratzb, O. Sochorc, R.C. Petersenb. aMayo Clinic, Scottsdale, AZ,
USA; bMayo Clinic, Rochester, MN, USA; cInternational Clinical Research
Center and St. Anne's University Hospital Brno, Brno, Czech Republic

Objective: To determine the incidence of dementia as predicted by
baseline neuropsychiatric symptoms in subjects with prevalent mild
cognitive impairment (MCI).
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Design: Prospective cohort study.
Setting: The Mayo Clinic study of aging.
Participants: Baseline Neuropsychiatric Inventory Questionnaire
datawere available on 332 peoplewith prevalentMCIwho underwent
at least 1 follow-up visit.
Method: The diagnosis of dementia wasmade by an expert consensus
panel after reviewing neurological, cognitive, and other pertinent
data. We calculated hazard ratios (HRs) and 95% confidence intervals
(95% CI) by using a Cox proportional hazardsmodel, with age as a time
scale.
Main outcome measure: Dementia as measured by DSM-IV criteria.
Results: We prospectively followed the cohort to incident dementia
for a median (inter-quartile range [IQR]) of 3.0 (2.5, 5.3) years. HR
(95% CI) was calculated after adjusting for age, sex, education, and
medical comorbidity. Baseline agitation (HR = 1.97; 95% CI, 1.13–
3.42), nighttime behaviors (HR = 1.68; 95% CI, 1.02–2.78), depres-
sion (HR = 1.63; 95% CI, 1.10–2.41) and apathy (HR = 1.62; 95% CI,
1.03–2.54) significantly predicted incident dementia. Conversely,
anxiety (HR = 0.93; 95% CI, 0.54–1.61) and irritability (HR = 1.00;
95% CI, 0.61–1.67) do not appear to be related to increased dementia
incidence. Psychotic symptoms were rare and none of them reached
statistical significance.
Conclusion: Among persons with prevalent MCI, the presence of
baseline agitation, nighttime behaviors, depression and apathy pre-
dicted incident dementia. Anxiety and irritability were not significant
predictors.

doi:10.1016/j.jns.2013.07.1273
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Profile and predictors of vascular cognitive impairment in African
stroke survivors: The CogFAST — Nigeria study

R.O. Akinyemia,b, L. Allanb, M.O. Owolabic, J.O. Akinyemid, A. Ajania,
A. Ogunniyic, R.N. Kalariab. aDepartment of Medicine, Division of
Neurology, Federal Medical Centre, Abeokuta, Nigeria; bInstitute for
Ageing and Health, Newcastle University, Newcastle Upon Tyne, UK;
cMedicine, Nigeria; dEpidemiology and Medical Statistics, University of
Ibadan, Ibadan, Nigeria

Background and purpose: Sub-Saharan Africa faces a growing
prevalence of non-communicable diseases including stroke and
dementia but little is known about the burden of stroke-related
cognitive dysfunction. We assessed baseline profiles and predictors of
vascular cognitive impairment (VCI) in NigerianAfrican stroke survivors
participating in the Cognitive Function After STroke (CogFAST) Nigeria
Study.
Methods:We recruited 217 subjects (≥45 years old) comprising of 143
stroke survivors and 74 demographically matched stroke-free healthy
controls. We obtained demographic, clinical and lifestyle information
and assessed the cognitive status of the subjects at baseline threemonths
after stroke. Standard neuropsychological tests included the Vascular
Neuropsychological Battery which assessed executive function/mental
speed, memory, language, and visuospatial/visuoconstructive function-
ing. Cognitive impairment and dementia were defined based on the
AHA/ASA VCI guidelines and the DSM-IV criteria.
Results: Among the stroke survivors, 57 (39.9%) had cognitive
impairment no dementia (CIND) while 12 (8.4%) were demented
at baseline. Multivariate analysis revealed that older age (p = 0.005,
OR = 1.05 (1.00–1.09), and low education (p b 0.001, OR = 5.09
(2.17–11.95) independently predicted cognitive dysfunction where-
as pre-stroke daily intake of fish (p = 0.022, OR = 0.39 (0.15–0.89)
was inversely associated.

Conclusion: These results suggest high frequency of early VCI in
older Nigerian stroke survivors. Apart from older age, educational
level and pre-stroke diet were identified as modifiable factors.
This emphasizes the vital role of education and healthy nutrition in
ameliorating delayed brain injury after stroke.

doi:10.1016/j.jns.2013.07.1274
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Hospitalist care perceptions for inpatients with dementia

N. Sinha, M. Dunkle, L. Appel. Hospital Medicine, Pinnacle Health,
Harrisburg, PA, USA

In the United States, there are currently over 28,000 hospitalists
actively practicing inpatient medicine. Hospitalists care for an ever
increasing percentage of inpatients with Dementia in the US. This
study is designed to understand how hospitalists are perceived
in providing this care. A double blinded questionnaire scaled 1–10
surveying 42 nurses, 12 internists, and 4 neurologists regarding
several aspects of inpatient dementia care was distributed. The
surveys were collected in sealed envelopes and results independent-
ly verified. Patients of hospitalists received fewer medications for
agitation, according to nurses (87%) and internists (63.2%), however
were felt to receive more medications by neurologists (68%).
Hospitalists were perceived to provide clear communication to
families by nurses (83%) average communication by neurologists
(74%) and average by internists (89%). Patients' overall status was
felt to be unchanged by care provider, hospitalist vs non hospitalist
compared by nurses (92%), improved by neurologists (78%) and
worsened by internists (84%).
Based on these results, hospitalists are perceived to prescribe less
medications for agitation by all other care providers, provide clear
communication by nursing but average communication by internists
and neurologists and the patients overall status is perceived as
unchanged by nurses, improved by neurologists and worsened by
referring internists.
Further studies to validate these perceptions are needed. Once validated,
hospitalists can work to strengthen their perceived abilities in providing
inpatient dementia care.

doi:10.1016/j.jns.2013.07.1275
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The Rowland Universal Dementia Assessment Scale (RUDAS) in an
Arabic speaking population with limited schooling

R. Nielsena, K.T.T. Phunga, M. Chaayab, K. El Asmarb, S. Atwehc,
G. Waldemara. aDanish Dementia Research Center, Department of
Neurology, Copenhagen University Hospital Rigshospitalet, Copenhagen,
Denmark; bDepartment of Epidemiology and Population Health, Faculty
of Health Sciences, American University of Beirut, Lebanon; cDepartment
of Neurology, American University of Beirut Medical Center, Beirut,
Lebanon

Background: We recently validated RUDAS in 242 Lebanese
participants older than 65 years, 142 cognitively intact controls and
100 dementia cases. 50.4% are illiterate. With a cutoff of 22, the
Arabic RUDAS demonstrated good sensitivity (84.0%) and specificity
(84.5%), but a high false positive rate (15.5%, FPR). 99% of the
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illiterate controls failed the RUDAS drawing test (a cube, 3 points on
30 points total).
We aimed to modify the RUDAS drawing test to improve the FPR
among illiterate older people.
Method: The same participants were asked to draw two intersecting
circles with the scoring rules: 1 point for 2 vaguely circular figures, 1
point for 2 clear circles, and 1 point for intersecting circles. Sensitivity,
specificity, and FPR of the modified RUDAS were calculated.
Result: 32.3 % of illiterate controls failed to draw the circles. Overall, the
modified RUDAS with a 22 cut-off had 77.0 % sensitivity (95% CI; 67.9,
84.2), 88.7 % specificity (95% CI; 82.5, 92.9), and 11.3 % FPR (95% CI; 7.1,
17.5). Among those who are illiterate (N= 123, 61 cases, 62 controls),
the original RUDAS had 90.2% sensitivity (95% CI; 80.1, 95.4), 79.0%
specificity (95% CI; 67.4, 87.3), 21.0% FPR (95% CI; 12.7, 32.6); Modified
RUDAS had 83.6% sensitivity (95% CI; 72.4, 90.8), 83.9% specificity (95%
CI; 72.8, 91.0), 16.1% FPR (95% CI; 9.0, 27.2).
Conclusion: The modified RUDAS is not as sensitive as the original
RUDAS in screening for dementia among illiterate older people, but
is more useful when higher specificity and lower FPR are preferred.

doi:10.1016/j.jns.2013.07.1276
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Report on cluster of three autopsy confirmed cases of sporadic
Creutzfeldt–Jakob disease from Luxembourg including videos,
imaging, genetics and neuropathology

D. McIntyrea, M. Geschwindb, I. Zerrc, R. Metza, D. Drostea,
N. Diedericha, S. Beyenburga. aNeurology, Centre Hospitalier de Luxembourg,
Luxembourg, Luxembourg; bNeurology, UCSF School of Medicine,
San Francisco, CA, USA; cNeurology, CJD Research Group at the University
of Göttingen, Göttingen, Germany

Background: Creutzfeldt Jakob disease (CJD) is a currently incurable,
invariably fatal neurodegenerative disorder of misfolded proteins
coined prions. The incidence of prion disease in humans is one in
one million people per year with 85% of cases represented by
sporadic CJD (sCJD), 15% by genetic prion diseases and less than 1%
by acquired forms of CJD, including variant. Sporadic CJD can be
further subdivided into six molecular classifications depending on
the polymorphism at codon 129 (homozygous or heterozygous for
methionine and/or valine on of the prion protein gene).
Objective: To report on a cluster of sCJD during a ten month interval
in Luxembourg, population 517,000.
Patients and methods: We report on clinical, neuropsychological,
laboratory, electroencephalogram, imaging, and neuropathological
findings on three patients with rapidly progressive dementia (RPD)
in a teaching hospital. Genetic analysis through blood testing was
conducted at the German National Reference Center for Surveillance
of Transmissible Spongiform Encephalopathies. Serial imaging was
retrospectively reviewed by a blinded CJD expert.
Results: These cases represent a six-fold adjusted population based
incidence of sCJD. Genetic analysis did not reveal any PRNP mutations,
suggesting that all cases were sporadic, as none had any other risk
exposures. Pathology ruled out variant CJD and confirmed likely sCJD.
All patients had Type 1 prions. Two patients initially presented with
motor symptoms were homozygous for methionine and one who
presented with a neuro-cognitive disorder was heterozygous at codon
129 of PRNP.
Conclusion: This case series illustrates the workup of a cluster of
RPD including international collaboration.

doi:10.1016/j.jns.2013.07.1277
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Late-onset familial neuronal intranuclear inclusion disease
presenting with dementia and unique MRI findings

R. Ohtomo, T. Mano, Y. Shirota, H. Ishiura, J. Shimizu, S. Tsuji,
A. Iwata. Department of Neurology, The University of Tokyo Graduate
School of Medicine, Tokyo, Japan

Background: Neuronal intranuclear inclusion disease (NIID) is a rare
neurodegenerative disease associated with eosinophilic hyaline intra-
nuclear inclusions in neuronal as well as visceral organ cells. As for
its variable onset ages and symptoms, diagnosis cannot be made by
clinical presentation alone and is solely dependent on pathological
examination.
Objective: To describe a new NIID pedigree with characteristic
radiological findings.
Methods: A 76 year-old woman had a 2-year history of progressive
dementia, postural tremor in the upper extremities and retinitis
pigmentosa (RP). MRI showed leukoencephalopathy with high
intensity area along the arcuate fiber in diffusion-weighted image
(DWI). Skin biopsy was performed for definitive diagnosis. Family
members were screened for analogous clinical symptoms by Mini-
Mental State Examination, neurological examinations, and color
vision test. Seemingly affected individuals received MRI scan,
nerve conduction study, and funduscopic examination for further
investigation.
Results: Five affected members with at least 2 of the clinical features
resembling those of the proband were identified from 3 consecutive
generations. Proband's mother had dementia and tremor from her
70s. One sister had tremor, hyporeflexia and RP, while her 2 brothers
had leukoencephalopathy, dementia, and tremor all starting from
their 60s. One nephew had tremor, hyporeflexia, reduction in
sensory nerve action potential and nyctalopia from late 50s.
Conclusion: In comparison with prior studies, late disease onset and
DWI findings were the unique features of this pedigree. DWI could
be a diagnostic tool for NIID patients with dementia, but needs
accumulation of similar cases to prove its utility.

doi:10.1016/j.jns.2013.07.1278
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Associations of MRI white matter hyperintensities with cognitive
functions, depression and quality of life

A. Amintaevaa, M. Kravchenkoa, O. Andreevaa, Y. Varakina,
E. Gnedovskayaa, G. Gornostaevaa, M. Prokopovicha, M. Krotenkovaa,
R. Konovalova, E. Oshepkovab, N. Lazarevab. aResearch Center of
Neurology, Moscow, Russia; bRussian Cardiology Complex, Moscow,
Russia

Objective: White matter hyperintensities (WMH) are common
findings on MRI and are associated with the risk of cerebrovascular
diseases and cognitive decline. Associations of WMH with the most
common cerebral complains (headaches, dizziness, tinnitus, memory
decline) and such disorders as depression, lowering of quality of life
and mild cognitive decline are not clear.
Methods: 284 subjects at age 40–59 were examined in cross-section
population based study. Two groups were formed depending on
finding or not WMH on MRI. Following surveys were performed —

Luria's memory words test (LMWT), Munsterberg's correction test
(MCT), SF-36, Hospital Anxiety and Depression Scale (HADS), and
questionnaire for complains.
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Results:

Group (1) — 124 women and 69 men mean age 48 ± 5 without WMH.
Group (2) — 55 women and 36 men mean age 53± 5 with WMH.

Group 2 was older (p b 0.01), sex distribution was similar. Memory
decline by LMWT was more frequent in WMH group (52% vs 35%,
p = 0.01). Operational integrity by MCT was lowered: 53% group 2
vs 46% group 1, p N 0.05. Cases with SF-36 results b17 were in 78% of
WMH group and 72% of the group without WMH, p N 0.05. HADS N7
was in 31% vs 28% for anxiety and 22% vs 17% for depression,
p N 0.05. Prevalence of dizziness and tinnitus was 52% vs 32%,
p = 0.002; headaches — 76% vs 85%, p N 0.05.
Conclusion: WMH are associated with age, memory decline and
dizziness/tinnitus complains. Headaches are less frequent in WMH
patients, but this finding was statistically not significant.

doi:10.1016/j.jns.2013.07.1279
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High-dose 13.3 mg/24 h rivastigmine patch efficacy and safety
in mild-to-moderate Alzheimer's disease with and without
concomitant memantine use

J.L. Molinuevoa, J. Cummingsb, L. Frölichc, J. Galvind, T. Krahnkee,
C. Strohmaiere. aAlzheimer's Disease and Other Cognitive Disorders
Unit, Neurology Service, ICN Hospital Clinic i Universitari, Barcelona,
Spain; bCleveland Clinic Lou Ruvo Center for Brain Health, Las Vegas, NV,
USA; cDepartment of Geriatric Psychiatry, Central Institute of Mental
Health, Medical Faculty Mannheim, University of Heidelberg, Heidelberg,
Germany; dCenter of Excellence on Brain Aging, New York University
Langone Medical Center, New York, NY, USA; eNovartis Pharma AG, Basel,
Switzerland

Background: The OPTIMA study (OPtimising Transdermal Exelon In
Mild-to-moderate Alzheimer's disease; NCT00506415) demonstrated
benefit of 13.3 mg/24 h rivastigmine patch on ADCS-IADL and ADAS-
Cog in mild-to-moderate Alzheimer's disease. Here we investigated
the effect of concomitant memantine use on efficacy and safety of
13.3 mg/24 h patch.
Methods: Details of OPTIMA are published (Cummings et al., 2012).
In this retrospective analysis, patients randomized to 13.3 mg/24 h
patch were subdivided to whether they received ≥1 dose of
concomitant memantine during the double-blind phase. We com-
pared change from baseline on ADCS-IADL and ADS-Cog at weeks
24 and 48 using analysis of covariance with treatment, memantine
usage, and treatment-by-memantine as factors. Safety evaluations
included incidence of adverse events (AEs) and serious AEs (SAEs).
Results: 130 patients were included in this analysis (65 patients per
group). The background characteristics including gender, race, age,
BMI and MMSE were comparable between the 2 groups. Overall, 70%
patients were female and 87% were ≥65 years.
Comparisons in the change from baseline on IADL and ADAS-Cog at
weeks 24 and 48 showed no significant differences in memantine-
treated patients and those not receiving memantine.
Incidence rates of AEs, AEs leading to discontinuation and SAEs in
patients treated with the patch alone versus those receiving with patch
and memantine were 66 vs 59%, 2 vs 6% and 9 vs 11%, respectively.
Conclusions: These data suggest that efficacy of high-dose rivastigmine
patch remained unchanged regardless of concomitant memantine use,
and demonstrate comparable safety profile of this patch inmemantine-
treated patients and those not receiving memantine.

doi:10.1016/j.jns.2013.07.1280
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Testamentary capacity and intention in patients with dementia

P. Voskoua, A. Douzenisb, A. Economouc, S. Papageorgioua. aNeurology,
Athens, Greece; bForensic Psychiatry, Athens, Greece; cPsychology,
University of Athens, Athens, Greece

Background: There are many cases of contested wills due to a “lack
of testamentary capacity”. As the incidence of cognitive impairment
of the elderly is increasing, the need of scientifically documented
evaluations of their testamentary capacity is increasing too.
Objective: To explore the intention of patients with (mild or
moderate) dementia in relation with their capacity to execute a will
and how this intention can be measured/evaluated.
Material andmethods: The literature relevant to the existing methods
assessing the testamentary capacity of patients with dementia was
reviewed. The scientific database searched was Medline and the
keywords used were testamentary capacity, dementia, instruments,
and intention.
Results: The testator should have the following features unaffected:
memory, realistic perception of the value of his property, compe-
tence of the reality and intention of how and to whom he will
dispose his properties.
Various models have been proposed for the assessment of the ability
of patients with dementia to make their will. There are four common
elements between the existing models:
a) Expression of the patient's choices,
b) Understanding of the information which is relevant to their
choice,
c) Evaluation of the significance of their choice, and
d) Ability of rationalizing their decision.
Conclusion: Elderly people belong to a high-risk population in the
area of competence evaluation. The challenge for the scientists is to
develop a clinically applicable instrument for the quick and reliable
assessment of the ability of people to make decisions about their
own will, so as to preserve their autonomy.

doi:10.1016/j.jns.2013.07.1281

Abstract — WCN 2013
No: 2713
Topic: 5 — Dementia
Subjective memory complaints, depressive symptoms and
cognition in patients attending a memory outpatient clinic

J. Lehrnera, D. Mosera, S. Kluga, A. Gleissb, E. Auffa, P. Dal-Biancoa,
G. Pusswalda. aDepartment of Neurology, Vienna, Austria; bCenter for
Medical Statistics, Informatics and Intelligent Systems, Medical University
of Vienna, Vienna, Austria

The goals of this study were to establish prevalence of subjective
memory complaints (SMC) and depressive symptoms (DS) and their
relation to cognitive functioning and cognitive status in an outpatient
memory clinic cohort.
248 cognitively healthy controls and 581 consecutive patients with
cognitive complaints who fulfilled the inclusion criteria were included
in the study.
A statistically significant difference (p b 0.001) between control group
and patient group regarding mean SMC was detected. 7.7% of controls
reported considerable degree of SMC whereas 35.8% of patients
reported considerable SMC. Additionally, a statistically significant
difference (p b 0.001) between controls and patient group regarding
Beck depression score was detected. 16.6% of controls showed clinical
relevant degree of DSwhereas 48.5% of patients showedDS. An analysis

Abstracts / Journal of the Neurological Sciences 333 (2013) e292–e357e348



of variance revealed a statistically significant difference across all
four groups (control group, SCI group, naMCI group, aMCI group)
(p b 0.001). Whereas 8% of controls reported considerable degree of
SMC, 34% of the SCI group, 31% of the naMCI group and 54% of the aMCI
group reported considerable SMC. A two factor analysis of variance
with the factors cognitive status (controls, SCI group, naMCI group,
aMCI group) and depressive status (depressed vs. not depressed) and
SMC as a dependent variable revealed that both factors were significant
(p b 0.001) whereas the interaction was not (p= 0.820).
A large proportion of patients seeking help in a memory outpatient
clinic report considerable SMC, with increasing degree from cognitively
healthy elderly to aMCI. Depressive status increases SMC consistently
across groups with different cognitive status.

doi:10.1016/j.jns.2013.07.1282
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А critical role for molecular chaperones in Alzheimer's disease

Z. Milicevica, B. Spremo-Potparevicb, L. Zivkovicb, V. Bajicc.
aDepartment of Endocrinology and Molecular Biology, Vinca Institute
for Nuclear Sciences, Belgrade, Serbia; bDepartment of Biology, School
of Pharmacy, University of Belgrade, Belgrade, Serbia; cDepartment of
Biomedicines, Institute for Pharmacology Research and Development,
Belgrade, Serbia

Background and objectives: Chaperones are one of the best
examples of multifunctional proteins and their production against
neurodegeneration may result from one or more of their activities in
cells, perhaps in addition to their ability to inhibit fibril formation
directly. Our objective was to explore if an excess of chaperone
capacity in the cell can shift the equilibrium between amorphous and
fibrillar aggregates and if the cells' proteolytic machinery can more
efficiently turn over the toxic proteins. The area investigated may
help explain chaperone suppression of neurotoxicity.
Material and methods: Expression pattern analysis of Hsp90/70 was
determined by using Western Blot and immunohistochemistry on
postmortem cortical tissues from Alzheimer's disease cases and aged
matched controls.
Results: The results showed that AD samples contained significantly
higher levels of theHsp90/70 and this elevationwas associatedwith the
disease pathology. No cross reaction was observed between antibody
used forHsp90/70 (H9010/N27, respectively) andmonoclonal antibody
TG3. TG3 stains neuritic plaques andneurofibrillary tangles but does not
react with tau from normal human biopsy tissue; therefore exhibiting
its high degree of specificity for AD pathology.
Conclusion: Protein misfolding is believed to be the primary cause of
Alzheimer's disease. Clearly, the effects of chaperones in multiple
cellular pathways will have to be deciphered in order to understand
which of these effects are primary and which are secondary in
protection against neurodegeneration.

doi:10.1016/j.jns.2013.07.1283
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Mesuagenin C mitigated LPS-induced neuroinflammation in
BV-2 and NG108-15 cells through pMTOR-PI3K-Akt and
ccl21 downregulation

M.N.A. Kamarudina,b, H. Abdul Kadira, G. Chanb, K. Awangb. aInstitute
of Biological Sciences, Faculty of Science, Kuala Lumpur, Malaysia;

bDepartment of Chemistry, Faculty of Science, University of Malaya,
Kuala Lumpur, Malaysia

Background and objectives: Excessive microglial activation by
inflammation leads to the progression of neurodegenerative diseases
which results in neuronal cell death such as Alzheimer's disease.
Mesuagenin C (MC) was reported to be neuroprotective against
H2O2-induced apoptosis in NG108-15 cells. Therefore, the anti-
inflammatory effects of MC in LPS-stimulated inflammation in
microglial BV2 and H2O2-treated NG108-15 cells were investigated.
Material and methods: The expression of NO, ROS, PGE2, TNF-α,
IL-1β, IL-2, IL-6, IFN-γ, iNOS, COX-2, CCL21 and the molecular
pathways involved were determined by flow cytometry chip beads
array (CBA), Western blot and ICC. NG108-15 and BV-2 were co-
cultured, stimulated with LPS and further evaluated. Signaling
pathways were validated with inhibitors and siRNA CCL21 was used
to assess CCL21 involvement in neuroinflammation.
Results: MC mitigated LPS-induced iNOS, NO, ROS and PGE2
production leading to downregulation of TNF-α, IL-1β, IL-2, IL-6,
IFN-γ and COX-2 expression. MC upregulated the pMTOR-Rictor
complex leading to the upregulation of PI3K-pAkt expression.
Furthermore, MC prevented Iκβα degradation and thus, prevented
p65 NF-κβ translocation in BV-2 and NG108-15 cells. Moreover, MC
inhibited the CCL21 expression in both LPS-treated BV-2 and H2O2-
treated NG108-15 cells resulting in the reduction of CCL21 chemotactic
activity and mitigation of BV-2 activation. CCL21 siRNA transfection
mitigated LPS-induced neuroinflammation, further proved that modu-
lation of CCL21 by MC was indeed important.
Conclusion: MC protects NG108-15 by suppressing BV-2 activation
through pMTOR-PI3K-Akt pathway and prevention of p65 NF-κβ
translocation leading to downregulation of proinflammatory proteins
and CCL21. This finding advocates therapeutic potential of MC for the
treatment of neurodegenerative diseases.

doi:10.1016/j.jns.2013.07.1284
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Increased menin expression associated with neural apoptosis
in the frontal cortex of SIV infected macaques

H. Xinga,b, H. Zhenga, J. Wanga, J. Qiua, Z. Qiaoa, Z. Penga, Y. Shaoc,
H. Xua, G. Bua. aInstitute of Neuroscience, Medical College of Xiamen
University, Xiamen, China; bCenter for Chronic Viral Diseases, Kagoshima
University, Kagoshima, Japan; cChaoyang Center for Disease Control and
Prevention, Beijing, China

Various types of neuronal damage have been reported in AIDS
dementia complex (ADC). Human immunodeficiency virus (HIV)
infected microglial/macrophage, not neuron directly in the brain.
However, the damage of the neuron existed after the infection, in
which the regulatory protein Tat of HIV-1 could be the critical factor.
It has been recently reported that HIV-1 Tat transactivation requires
menin, which hints that menin may be involved in the pathogenesis
of ADC. However, the mechanism has not been elucidated com-
pletely. In this study, we report the up-regulated menin expression
in the frontal cortex of SIV-infected macaques, especially in the
neuronal nucleus by the double-labeling immunofluorescence, qRT-
PCR and Western blot assay. The co-localization of menin and
caspase3 is also observed in the frontal cortex of SIV-infectedmacaques.
TGF-β, a cytokine associated with menin expression, is also detected
increased in the frontal cortex of SIV-infected macaques. Furthermore,
co-localization of SIV Tat and TGF-β appeared in increased TGF-β
expressed vertebral neuron. In conclusion, these results indicate that
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menin may be involved in the pathogenesis of ADC and the mechanism
may be related to the pro-apoptosis of menin and the increased
expression of TGF-β induced by SIV Tat. However, the precise
mechanism needs to be further explored.

doi:10.1016/j.jns.2013.07.1285
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Early detection of abnormal prion protein in genetic human prion
diseases now possible using real-time QUIC (RT-QUIC) assay

K. Satoha, S. Shirabeb. aDepartment of Molecular Microbiology and
Immunology, Nagasaki University Graduate School of Biomedical
Sciences, Nagasaki, Japan; bCenter for Health and Community Medicine,
Nagasaki University Hospital, Nagasaki, Japan

Background: The definitive diagnosis of genetic prion diseases
(gPrD) requires pathological confirmation. To date, diagnosis has
relied upon the finding of the biomarkers in CSF, but many
researchers have reported that these markers are not sufficiently
elevated in gPrD, especially in Gerstmann–Sträussler–Scheinker
syndrome (GSS). We recently developed a new in vitro amplifica-
tion technology, designated “real-time quaking-induced conversion
(RT-QUIC)”, to detect the abnormal form of prion protein in CSF
from sporadic CJD patients.
Objective: In the present study, we aimed to investigate the
presence of biomarkers and evaluate RT-QUIC assay in patients with
gPrD, as the utility of RT-QUIC as a diagnostic tool in gPrD has yet to
be determined.
Patients/method: 56 CSF samples were obtained from gPrD patients,
including 20 cases of GSS with P102L mutation, 12 cases of fatal
familial insomnia (FFI; D178N), and 24 cases of genetic CJD (gCJD),
comprising 22 cases with E200K mutation and 2 with V203I
mutation. We subjected all CSF samples to RT-QUIC assay, analyzed
14-3-3 protein and measured t-tau protein.
Results: The detection sensitivities of RT-QUIC were as follows: GSS
(78%), FFI (100%), gCJD E200K (87%), and gCJD V203I (100%). On the
other hand the detection sensitivities of biomarkers were consider-
ably lower: GSS (11%), FFI (0%), gCJD E200K (73%), and gCJD V203I
(67%). Thus, RT-QUIC had a much higher detection sensitivity
compared with testing for biomarkers, especially in patients with
GSS and FFI.
Conclusion/significance: RT-QUIC assay is more sensitive than
testing for biomarkers in gPrD patients.

doi:10.1016/j.jns.2013.07.1286
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Blood-based biomarkers of Alzheimer's disease pathology and
cognitive decline in non-demented elderly

S. Westwooda, S. Lovestonea, M. Thambisettyb, M. Wardc. aKing’s
College London, Institute of Psychiatry, London, UK; bUnit of Clinical and
Translational Neuroscience, Laboratory of Behavioral Neuroscience,
National Institute on Aging, Baltimore, MD, USA; cProteome Sciences
PLC, Institute of Psychiatry, London, UK

Background: There is an urgent need for Alzheimer´s disease (AD)
biomarkers that can detect the disease at the early pre-symptomatic
stages. Case versus control study designs often ignore clinical
heterogeneity in patients and neuropathology in controls resulting

in markers with doubtful clinical utility. Using well-established
imaging phenotypes of AD pathology to derive biologically relevant
biomarkers is an alternative approach. Neuropathological hallmarks
of AD (B-amyloid plaques and neurofibrillary tangles) are commonly
reported in brains of non-demented elderly individuals, suggesting
these cases might represent preclinical AD and may be a good
population in which to detect early AD biomarkers.
Objectives: To identify plasma biomarkers associated with AD endo-
phenotypes in non-demented older individuals using two complimen-
tary longitudinal discovery-phase proteomic analyses.
Materials andmethods: Two-dimensional gel electrophoresis coupled
with mass spectrometry was performed on longitudinal plasma
samples from non-demented older individuals exhibiting a range of
C-PiB PETmeasures of amyloid load (n= 68). The relationship between
protein concentrations and measures of brain atrophy, cognitive
decline, and amyloid load were examined. A label-free LC-MS/MS
approach targeted at lowmolecular weight proteins (b30kDa)was also
performed on a subset of these subjects (n= 38) to further investigate
this relationship.
Results: We have identified proteins associated with brain amyloid
load, atrophy and cognitive scores, some of which are also capable of
predicting future decline. Using longitudinal samples also allowed
longitudinal changes in these proteins to be explored.
Conclusions: Our findings support previous reports that plasma
biomarkers have the potential to be used as a screening tool for AD.

doi:10.1016/j.jns.2013.07.1287
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The effect of memantine in specific behavioural symptoms
in ad outpatients. results of a Greek observational, open-label,
6-month study

E. Kerezoudia, A.P. Galanopoulosb, L. Saltosc, I.A. Parashosb.
a‘Pammakaristos’ General Hospital, Greece; bLundbeck Hellas SA,
Greece; c401 Army General Hospital, Athens, Greece

Objective: To assess the effectiveness ofmemantine treatment on specific
behavioural symptoms of a Greek Alzheimer's Disease (AD) population.
Patients and methods: In this observational, open-label study,
behavioural symptoms were evaluated by NPI Scale at baseline, 3
and 6 months.
Results: 1487 patients were included in the study. The NPI-items
rated with the higher scores were “anxiety”, “depression/dysphoria”
and “irritability/lability”, with scores (mean ± SEM) of 3.0 (±0.1),
2.8 (±0.1) and 2.6 (±0.1) points. In the “behaviourally disturbed
population” (BDP), defined as patients having NPI Score N 0 in any of
the symptoms: delusions, hallucinations and agitation/aggression,
the symptoms with the higher scores were “anxiety” (3.4 ± 0.1
points), “agitation/aggression” (3.3 ± 0.1) and “irritability/lability”
(3.2 ± 0.1). All 12 NPI-items were significantly improved at 6 months
(Friedman test, p b 0.001). The bigger absolute improvement was
detected in “anxiety” and “depression/dysphoria”, by 1.6 points mean
decrease in each item, while the higher percentage improvement was
achieved in “agitation/aggression” and “irritability/lability” with 58%
and 56% mean decrease over 6 months of treatment. In BDP, the higher
improvements were observed, both in absolute and percentage values,
in “agitation/aggression” and “irritability/lability” subscores (−2 and
−1.9 points, 60.6% and 59.4%, respectively). 5.5% of patients prema-
turely discontinued treatment and only 0.3% of total population stopped
due to adverse event (AE).
Conclusion:Memantine improved all 12 NPI behavioural items assessed
in this observational study conducted in Greece in AD outpatients.
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Relatively higher improvement was detected in “agitation/aggression”
and “irritability/lability”. Memantine treatment was very well tolerated
as only 0.3% of patients discontinued due to AE.

doi:10.1016/j.jns.2013.07.1288
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Discovery of peripheral biomarkers of alzheimer's
disease pathology

A. Bairda,b, N. Ashtona,b, M. Warda,c, C. Bazeneta,b, P. Scheltensd,
C. Teunissene, S. Lovestonea,b. aDepartment of Old Age Psychiatry,
Institute of Psychiatry, UK; bNIHR Biomedical Research Centre for
Mental Health, Kings College London, UK; cProteome Sciences PLC,
London, UK; dAlzheimer Centre and Department of Neurology,
The Netherlands; eDepartment of Clinical Chemistry, VU Medical Centre,
Amsterdam, The Netherlands

Background: Alzheimer's disease (AD) is the most common form
of dementia in later life, affecting one in eight people by the age of
65 years. The development of minimally invasive peripheral markers
that can better describe and predict the neuropathology of the disease,
could greatly aid in overcoming the complexity of AD diagnosis.
Objectives: The aim of this study is to discover novel peripheral
markers, that can predict Alzheimer's disease pathology.
Materials and methods: Peripheral biomarker discovery was
undertaken in a cohort of extreme endophenotypes of pathological
status, which were determined by the measurement of CSF Abeta/
Tau. Subjects were selected with very high CSF Abeta/low Tau
values (n = 25) or very low CSF Abeta/high Tau values (n = 25).
Isobaric tandem mass tagging (TMT) in combination with SDS-PAGE
fractionation and LC-MS/mass spectrometry Orbitrap Velos Pro
instrumentation were used to detect and quantify potential plasma
biomarkers.
Results: A selection of 10 plasma proteins shows group-wise
differences in their levels, according to CSF-measured pathology
(Mann Whitney U Test, P b 0.05), and correlations of further 6
proteins with the degree of CSF-measured pathology are observed
(Spearman´s Rank Correlation P b 0.05). These include proteins
identified in earlier studies as being associated with AD, as well
as novel proteins not previously identified as being related to the
disease and its pathology.
Conclusion: We have identified a number of plasma proteins as
potential candidate markers of AD pathology in relation to CSF Abeta/
Tau. Thesemarkers include proteins related to the complement cascade
and amyloidogenic processes.

doi:10.1016/j.jns.2013.07.1289
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The use of memantine in a Greek outpatient ad population. The
effect of behavioural disturbances and other comorbidity

L. Saltosa, E. Kerezoudib, A.P. Galanopoulosc, I.A. Parashosc. a401 Army
General Hospital, Greece; b'Pammakaristos' General Hospital, Greece;
cLundbeck Hellas SA, Athens, Greece

Objective: To investigate the effectiveness of memantine treatment
on Alzheimer's Disease (AD) patients' behaviour and cognition, in
relation with common clinical parameters such as the presence of
behavioural disturbances and concomitant diseases at baseline.

Patients and methods: This observational, open-label study was
conducted in Greece, at an AD outpatient setting. Neuropsychiatric
Inventory (NPI) and Mini-Mental State Examination (MMSE) were
used for assessing behaviour and cognition. Patients were evaluated at
baseline, 3 and 6 months and considered as “behaviourally disturbed
population” (BDP) if at least one of the symptoms: delusions, hallu-
cinations and agitation/aggression was present.
Results: 1487 patients were included in the study. Mean NPI score
(±SEM) significantly improved from 24.5 (±0.6) at baseline to 15.0
(±0.4) at 3 months and 11.9 (±0.4) at 6 months (Hotelling's test,
p b 0.001). MMSE score accordingly improved from 17.1 (±0.1)
to 18.3 (±0.1) and 18.7 (±0.1) (Hotelling's test, p b 0.001). BDP
patients (n = 987) improved significantly more than non-BDP
population (n = 404) in NPI and MMSE (t-test, p b 0.001 for both
scales). Patients were significantly more improved in both scales if
they were behaviourally disturbed at baseline (t-test, p b 0.001) and
if they were suffering from concomitant diseases (t-test, p b 0.01).
Patients with concomitant diseases reported the significantly more
adverse events (AEs, p = 0.033).
Conclusion: Memantine improved behaviour and cognition in Greek
AD outpatients over a 6-month treatment. BDP and also patients
with concomitant diseases showed greater improvement than non-
BDP and patients without concomitant diseases respectively. AEs
were few but relatively more in patients with concomitant diseases.

doi:10.1016/j.jns.2013.07.1290
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The effectiveness of memantine in a “behaviourally disturbed”
AD population. Results from a Greek observational, open-label,
6-month study

A.P. Galanopoulosa, L. Saltosb, E. Kerezoudic, I. Parashosa. aLundbeck
Hellas SA, Greece; b401 Army General Hospital, Greece; c‘Pammakaristos’
General Hospital, Athens, Greece

Objective: To evaluate the effectiveness of memantine treatment on
behaviour and cognition of an Alzheimer's Disease (AD) “behaviourally
disturbed” population.
Patients and methods: This observational, open-label study took
place in Greece, in AD outpatients. Neuropsychiatric Inventory (NPI)
and Mini-Mental State Examination (MMSE) were used for assessing
behaviour and cognition. The “behaviourally disturbed population”
(BDP), included participants having NPI score N 0 in any of the
symptoms: delusions, hallucinations and agitation/aggression. Patients
were evaluated at baseline, 3 and 6 months.
Results: 981 out of 1487 patients were classified as BDP. In this
population, mean NPI score (±SEM) significantly improved from
31.1 (±0.7) at baseline to 18.5 (±0.5) at 3 months and 14.5 (±0.5)
at 6 months (Hotelling's test, p b 0.001). MMSE score also improved
from 16.5 (±0.2) to 17.9 (±0.2) and 18.4 (±0.2) (Hotelling's test,
p b 0.001). Agitation/psychosis subscore (cluster of the 3 aforemen-
tioned NPI-items scores) significantly improved from 7.9 (±0.2) to 4.6
(±0.2) to 3.7 (±0.2) at 3 and 6 months (Hotelling's test, p b 0.001).
5.3% of patients early discontinued treatment (only 0.2% due to adverse
event—AE) and 4.6% of patients reported at least one AE.
Conclusion: Memantine improved agitation/psychosis NPI subscore
and also total NPI and MMSE scores in Greek behaviourally disturbed
outpatients over a 6-month treatment. Memantine was well tolerated
as discontinuations and AEs reported were few.

doi:10.1016/j.jns.2013.07.1291
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Rapidly progressive dementia in the “Attikon” University General
Hospital of Athens. A one-year experience

C. Liantinioti, C. Giavasi, G. Papadimitropoulos, I. Myta, C. Arvaniti,
A. Bonakis, G. Tsivgoulis, C. Voumvourakis, L. Stefanis, S.G. Papageorgiou.
Neurology, National Capodestrian University of Athens, o, Greece

Introduction: Rapidly progressive dementia (RPD) is a rare neurological
conditionwhich progresses subacutely fromdays tomonths. A variety of
possible causes of RPD have been reported, such as neurodegenerative,
autoimmune, vascular, metabolic/toxic disorders, infections, malignan-
cies, normal pressure hydrocephalus and psychiatric disorders.
Objectives: To describe the causes and the clinical presentation of RPD
in the University General Hospital of Athens “Attikon” within a year.
Methods: From a total of 728 patients hospitalized in our department
from January 2012 to February 2013, 21 patients presented with RPD.
A detailed clinical and laboratory investigation was performed in all
cases.
Results: The most common cause of RPD reported in our department
was probable sporadic CJD (6 cases). Two patients were diagnosed
with normal pressure hydrocephalus (NPH) and four patients
developed RPD due to vascular etiology (2 patients with probable
CADASIL, 1 patient with probable cerebral amyloid angiopathy and 1
patient with vascular dementia). The rest of the cases had various
neurodegenerative disorders: probable AD (1 patient), DLB (1 patient),
PSP (2 patients) and frontotemporal dementia (1 patient). One patient
developed hydrocephalus and cognitive decline on the basis of
Mycobacterium tuberculosis infection and 1 patient developed dementia
probably due to chronic abuse of benzodiazepines.
Conclusion: RPD cases are not rare in a university general hospital.
Besides CJD, neurodegenerative and secondary causes of RPD are
frequent requiring a thorough investigation.

doi:10.1016/j.jns.2013.07.1292

Abstract — WCN 2013
No: 3010
Topic: 5 — Dementia
EEG microstates in Alzheimer's disease computed by continuous
wavelet coherence

J. Kopala, O. Vyšataa,b, A. Procházkaa, M. Schätza. aInstitute of Chemical
Technology, Prague, Czech Republic; bDepartment of Neurology, Charles
University Prague, Faculty Hospital, Hradec Králove, Czech Republic

Background: Electrophysiological studies have demonstrated that the
brain is active even in the absence of explicit input or output.Microstates
represent subsequent coherent activation within the global functional
brain networks. Continuous wavelet coherence is a measure of time-
frequency changes in linear dependencies between EEG channels.
Objective: Areas of EEG microstates were evaluated in patients with
Alzheimer's disease (AD). Differences in areas pertinent to each pair
of electrodes and for frequency bands between patients with AD and
healthy controls were calculated.
Patients and methods: EEG data were obtained for 110 patients with
moderate dementia (MMSE score 10–19) and a control set of 110 age-
matched, healthy subjects who had no memory or other cognitive
impairment. Continuous wavelet coherence maps were computed
for EEG records using the Matlab computational environment. The
values higher than the threshold were considered as microstates
corresponding to the coherent activation within the global functional
brain networks. Areas of time-frequency plots for the delta, theta, alpha,
beta and gamma bands were compared for both groups.

Results: Statistically significant differences were observed, particu-
larly in the alpha, beta and gamma frequency bands of the frontal
and temporal regions. The accuracy of distinction between healthy
individuals and AD patients for the Fp2-T5, F8-T5, F7-O2, Fp2-O2
pairs of electrodes in the alpha band was more than 0.8.
Conclusion: These results can be interpreted as a decrease in the
value of the parameter reflecting the ability of the system self-
organization and thus suboptimal information processing clinically
manifested as cognitive deficit.

doi:10.1016/j.jns.2013.07.1293
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Reproducibility of [18f]flutemetamol pet amyloid
image interpretation

Z. Walkera, F. Inglisb, C. Sadowskyc, B. Safirsteind, G. Farrare, C. Buckleye,
L. Thurfjellf, P. Sherwing, K. Cardinale, S. De Santig, R. Vandenbergheh.
aUniversity College London, London; bGlasgowMemory Clinic Ltd, Glasgow,
UK; cNova Southeastern University, Fort Lauderdale; dBeth Safirstein,
Hallendale, FL, USA; eGE Healthcare, Amersham, UK; fGE Healthcare,
Uppsala, Sweden; gGE Healthcare, Princeton, NJ, USA; hCatholic University,
Leuven, Belgium

Objective: The reproducibility of [18F]flutemetamol PET amyloid
image interpretation measured by inter-reader agreement (IRA)
and intra-reader reproducibility (IRR), and quantitative test–retest
variability was assessed, using GE's clinical trials data.
Methods: Blinded visual interpretations of color PET images from one
Phase II study (Study 1) and two Phase III studies (Studies 2 and 3) were
analyzed. In each study, five readers were trained to read [18F]
flutemetamol scans via in-person training (Studies 1 and 2) or an
electronic training program (Study 3). Readers then interpreted scans
from healthy volunteers (HV), patients with Alzheimer's disease (AD),
and amnestic mild cognitive impairment (aMCI) subjects as normal or
abnormal for [18F]flutemetamol uptake. Included in each image set (to
assess IRR)were randomly selected and inserted duplicates of ~10%of the
images. In Study 1 only, intra-subject test-retest variabilitywas calculated
for five AD subjects who underwent two [18F]flutemetamol scans as the
percentage difference between regional SUVR for a set of cortical regions.
Results:

Study 1: Across all groups, Fleiss' kappa for IRA (n = 67: 22 AD, 20
aMCI, and 25 HV) was 0.96 and IRR was 97.5%. Test–retest
variability of regional SUVRs was 1% to 4%.

Study 2: Fleiss' kappa for IRA (232 aMCI patients) was 0.76 and IRR
ranged from 86% to 100%.

Study 3: Fleiss' Kappa for IRA (80 aMCI patients) was 0.89, and IRR
was 100%.

Conclusions: Across the three studies, blinded visual interpretations
of [18F]flutemetamol PET amyloid images had high IRA and IRR.
Regional SUVR determinations had low test-retest variability.

doi:10.1016/j.jns.2013.07.1294
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Rationale, design and preliminary baseline data of the ADEX
study: The effect of physical exercise in Alzheimer's disease

K. Hoffmanna, K.S. Frederiksena, N.A. Sobolb, N. Beyerb, A. Vogela,
A.H. Simonsena, P. Johannsena, A. Lolkc, O. Terkelsend, C.W. Cotmane,
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S.G. Hasselbalcha, G. Waldemara. aMemory Disorders Research Group,
Danish Dementia Research Center, Department of Neurology, Copenhagen
University Hospital Rigshospitalet, Denmark; bMusuloskeletal Rehabilitation
Research Unit and Institute of Sports Medicine, Copenhagen University
Hospital Bispebjerg, Copenhagen, Denmark; cDementia Clinic, Odense
University Hospital, Odense, Denmark; dDepartment of Clinical Quality,
Capital Region of Denmark, Copenhagen, Denmark; eInstitute for Memory
Impairments and Neurological Disorders, University of California-Irvine,
Irvine, CA, USA

Background: Exercise is hypothesized to improve cognition, physical
performance, functional ability and quality of life, but evidence is
scarce. Previous studies were of short duration, often underpowered
and involving home based light exercise programs in patients with
undefined dementia.
Objective: The aim of the ADEX trial is to establish whether aerobic
exercise is effective in improving cognition as well as in reducing the
prevalence of psychiatric symptoms among patients with Alzheimer's
disease (AD). We present design and rationale of the study and
preliminary baseline data from the participants included so far.
Patients and methods: The ADEX study is a multicentre, single-blind,
randomized trial with two arms: an intervention group attending
16 weeks of continuously supervisedmoderate to high intensity aerobic
exercise and a control group receiving usual care. Based on power
calculations 192 patients with mild to moderate AD are to be recruited.
Results: A total of 121 participants (54 women and 67 men) have
been randomized at the present time. Baseline characteristics are age
69.9 ± 7,4 years (50–90) and MMSE at baseline: 24.0 ± 3,7 (15–30).
Drop-out rate is 20% and number of serious adverse events are 5, but
only one was judged possible related to the study.
Conclusions: To our knowledge this is the first large scale controlled
study to investigate the effects of supervised moderate-high intensity
aerobic exercise. Complex interventions of this kind present unique
challenges to study design and drop-out rates are known to be around
20–25%. Results are expected available in 2014.

doi:10.1016/j.jns.2013.07.1295
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The diagnostic value of Alzheimer's disease-related individual
structural volume measurements using IBASPM

S.-H. Han, Y.C. Youn. Chung-Ang University College of Medicine, Seoul,
Republic of Korea

Background: Despite the importance of hippocampal volume as a
biomarker for AD and the availability of automatic measurement, the
optimal cut-off of hippocampal volume using automatic segmentation
is still unknown.
Objective: We validated the use of medial temporal volume measure-
ments using the Individual Brain Atlases using Statistical Parametric
Mapping (IBASPM), an automated volumetric method, for screening for
Alzheimer's disease (AD).We also determined the age-specific, optimal
cut-off values for hippocampal volumes.
Patients and methods: The study included T1-weighted magnetic
resonance images (MRI) of 94 patients with AD and 51 normal
controls. To determine age-specific cut-off values, we grouped
subjects according to age. The hippocampal volumes of each group
were measured using individual atlas-based volumetry with
IBASPM.
Results: The normalized value of left hippocampal volume in
patients with AD was significantly lower than that of the normal
controls in all age groups. The areas under the curve (AUC) values of

the left hippocampus were also the largest in all age groups, indi-
cating that AUC is the most useful factor of AD screening.
Conclusion: In conclusion, in clinical practice, measurement of
left hippocampal volume using automatic measurement (IBASPM)
assists in screening for AD, if used with the age specific cut-off value
calculated in the present study. Left hippocampal atrophy is the best
indicator in all age groups. Automated methods are faster and more
feasible in clinical settings than manual segmentation, and provide a
useful biomarker for AD.

doi:10.1016/j.jns.2013.07.1296
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Morphological alterations of purkinje cells of the flocculus of the
cerebellum in early cases of Alzheimer's disease

S.J. Baloyannisa,b, I. Mavroudisa, I.S. Baloyannisc, V.G. Costaa.
aNeurology, Aristotelian University, Thessaloniki, Greece; bInstitute for
Researche on Alzheimer's Disease, Iraklion, Greece; cNeurosurgery,
Aristotelian University, Thessaloniki, Greece

Introduction: Neuritic plaques, synaptic alterations and neurofibril-
lary tangles are the morphological hallmarks of Alzheimer's disease
(AD), seen mostly in the hippocampus, the cortex of the cerebral
hemispheres and the cerebellum at the advanced stages of the
disease.
Material and methods: We studied the flocculus of the cerebellum
of twenty cases at the early stages of Alzheimer's disease, applying
rapid Golgi silver impregnation technique and electron microscopy.
Control normal brains were similarly studied, in an attempt for
correlative analysis of the findings.
Results: The morphological analysis of the flocculus of the cerebel-
lum in AD, revealed no neuritic plaques and tau pathology. However
a marked morphological alteration of Purkinje cells was seen,
concerning mostly their dendritic arborization characterized mostly
by a considerable shortage of dendritic branches, marked loss of
dendritic spines, abnormal spines and decrease of spine density. In
addition, numerous synaptic alterations between the parallel fibres,
the climbing fibres and the Purkinje cell dendritic were revealed in
electron microscopy. The number of the granule and Golgi cells was
not substantially decreased, in comparison with normal controls.
Synaptic pathology concerning mitochondria, synaptic vesicles and
thickness of the postsynaptic membrane was frequently seen in the
molecular layer of the flocculus in Alzheimer brains.
Conclusion: Extensive synaptic pathology occurs in the flocculus
of the cerebellum at the early stages of AD, suggesting that the
vestibule-floccular system is substantially early involved in the contin-
uous process of dendritic and synaptic degeneration in Alzheimer's
disease.

doi:10.1016/j.jns.2013.07.1297
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Default mode network in normal pressure hydrocephalus

M. Ishihara, K. Onoda, S. Mitaki, Y. Nabika, T. Nakagawa, H. Takayoshi,
A. Aoyama, S. Abe, T. Yamaguchi, H. Oguro, S. Yamaguchi. Neurology,
Faculty of Medicine, Shimane University, Izumo, Japan

Background: Resting-state functional MRI (rs-fMRI) is a recent-
developed neuroimaging method to examine the functional
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connectivity of brain network. The default mode network (DMN)
is one of prominent networks, which include the hippocampus,
posterior cingulate (PCC), medial prefrontal, lateral temporal, and
parietal cortices. Many studies found decreased DMN connectivity
in Alzheimer's disease (AD) and suggested distinct involvement
of DMN in different types of dementia.
Objective: We aimed to differentiate normal pressure hydrocephalus
(NPH) from AD on the basis of neural connectivity with rs-fMRI,
because these two diseases are sometimes difficult to discriminate only
on the morphological examination.
Patients and method: Subjects diagnosed as having probable NPH
(n = 9; mean age 77.4 ± 4.1 years, range 69–80 years), AD (n = 27;
mean age 76.5 ± 5.0 years, range 66–86 years), and 57 healthy
controls (HC, n = 57; mean age 67.3 ± 5.2 years, range 61–79 years,
MMSE ≧ 27) underwent rs-fMRI. We used PCC as a seed region to
determine the functional connectivity to other brain regions in DMN.
Results: The functional connectivity between PCC and other brain
regions in DMNwas decreased in both NPH and AD groups compared to
HC group (p b 0.001), and there was no difference in the connectivity
between NPH and AD groups.
Conclusion: Our findings indicate that the functional connectivity
in DMN decreased in NPH as well as AD. However, it is difficult to
differentiate NPH from AD on the basis of functional connectivity
with rs-fMRI using seed-based analysis.

doi:10.1016/j.jns.2013.07.1298
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corpus callosum in patients with mild to moderate ad

K.S. Frederiksena,b, N. Resilevb, S.G. Hasselbalcha,c, I. Lawd,
K. Madsenc, T.B. Dyrbyb, E. Gardeb, H. Siebnerb, G. Waldemara.
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Magnetic Resonance, Copenhagen University Hospital, Hvidovre,
Denmark; cNeurobiology Research Unit, Denmark; dDepartment of
Physiology, Nuclear Medicine and PET, Copenhagen University Hospital,
Rigshospitalet, Copenhagen, Denmark

Background: Several studies have reported microstructural changes
of the corpus callosum (CC) in AD. The pathological basis of these
changes remains uncertain.
Objective: We investigated whether fractional anisotropy (FA) as
a marker of microstructural properties of the CC is associated with
cortical beta-amyloid measured by amyloid imaging.
Methods: Patients with mild to moderate Alzheimer's dementia
(according to NINCDS-ADRDA criteria and ICD-10 criteria), were
recruited.
Patients underwent 11C-PiB-PET for assessment of cortical beta-
amyloid and MRI (Siemens Magnetom Trio 3T) including DWI for
quantification of white matter microstructure. DWI data were fitted to
the tensor model, and FA maps were created. Masks were manually
delineated on the midsagittal slice of the FA maps, encompassing the
anterior 1/6th of the CC (projecting to prefrontal cortex) and the
posterior 1/4th (projecting to parietal, temporal, occipital cortices). For
quantification of beta-amyloid standard uptake value ratios (SUVR)
from prefrontal cortex, and parietal, occipital and temporal cortices
were used in the analysis.
Results: Thirty-two patients (age, years: 69.2 (±7.3); Gender (f/m):
14/18; MMSE: 24.8 (3.5)) were included in the study. Mean FA
across subjects for anterior CC was 0.74 (±0.038) and for posterior
CC 0.71 (±0.068). No significant associations between FA in anterior

CC and prefrontal 11C-PiB uptake or between FA in posterior CC and
parietal–temporal–occipital cortex 11C-PiB uptake was found.
Conclusion: Cortical deposition of beta-amyloid does not seem to
be the underlying mechanism of microstructural changes in the CC
in AD patients. However, whether beta-amyloid may affect the CC
through cortical atrophy remains undecided.

doi:10.1016/j.jns.2013.07.1299
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Being physically active is associated with improved executive
function and processing speed but not memory: The LADIS study

K. Frederiksena, A. Verdelhob, S. Madureirab, H. Bäznerc, J.T. O'Briend,
F. Fazekase, P. Scheltensf, R. Schmidte, A. Walling, L.-O. Wahlundg,
T. Erkinjunttih, A. Poggesii, L. Pantonii, D. Inzitarii, G. Waldemara,
on behalf of the LADIS study
aDanish Dementia Research Centre, Copenhagen University Hospital,
Rigshospitalet, Copenhagen, Denmark; bDept. of Neurosciences, University
of Lisbon, Lisbon, Portugal; cDept. of Neurology, University of Heidelberg,
Mannheim, Germany; dInstitute for Ageing and Health, Newcastle
University, Newcastle-Upon-Tyne, UK; eDepartment of Neurology and MRI
Institute, Karl Franzens University Graz, Graz, Austria; fDept. of Neurology,
VU University Medical Center, Amsterdam, The Netherlands; gInstitute of
Clinical Neurosciences, NEUROTEC, Karolinska Institutet, Huddinge
University Hospital, Stockholm, Sweden; hMemory Research Unit,
Department of Clinical Neurosciences, Helsinki University, Helsinki,
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Background: Physical activity (PA) reduces the risk of cognitive
decline, but may affect cognitive domains differently.
Objective: We examined whether PA may differentially modify
processing speed, executive function and memory in a population
of dementia-free elderly subjects with age-related white matter
changes (ARWMC).
Patients and methods: Data from the Leukoaraiosis And DISability
(LADIS) study, a multicenter, European prospective cohort study
aimed at examining the role of ARWMC in transition to disability,
was used. Subjects in the LADIS study were clinically assessed yearly
for 3 years including MRI at baseline and 3-year follow-up. PA was
assessed at baseline. Cognitive composite scores at baseline and
3-year assessment were used.
Results: Two-hundred-eighty-two subjects (age, y (mean (SD)):
73.1 (±5.1); gender (f/m): 164/118); MMSE (mean (SD)): 28.3
(±1.7) who had not progressed to dementia or MCI, were included.
A multiple variable linear regression analysis with baseline MMSE,
education, gender, age, stroke, diabetes and ARWMC rating as
covariates revealed that PA was associated with better scores
at baseline and 3-year follow-up for executive function (baseline:
β:0.39, 95% CI: 0.13–0.90, p = 0.008; follow-up: β:0.24, 95% CI:
0.10–0.38, p = 0.001) and processing speed (baseline: β:0.48, 95%
CI: 0.14–0.89, p = 0.005; follow-up: β: 0.15, 95% CI: 0.02–0.29,
p = 0.02) but not memory. When including baseline cognitive score
as a covariate in the analysis for 3-year follow-up scores, executive
function remained significant (p = 0.04).
Conclusion: PA is associated with preserved executive function and
processing speed but not memory in elderly dementia-free subjects
with ARWMC.

doi:10.1016/j.jns.2013.07.1300

Abstracts / Journal of the Neurological Sciences 333 (2013) e292–e357e354



Abstract — WCN 2013
No: 3073
Topic: 5 — Dementia
Complete sequencing of the 7 mtDNA genes encoding for complex
I subunits in frontotemporal lobar degeneration

R. Gaspara, I. Santanab,c, M.J. Santosa, A.S. Fernandesa,b, D. Duroc,
D. Luísa,b, M. Grazinaa,b. aCNC — Center for Neuroscience and Cell Biology,
University of Coimbra, Portugal; bFaculty of Medicine, University of
Coimbra, Portugal; cCHUC EPE — Neurology Service, Coimbra, Portugal

Background: Mitochondria dysfunction and oxidative damage were
reported in aging-related neurodegenerative diseases. A possible
mechanism involves mitochondrial DNA (mtDNA) alterations impairing
mitochondrial respiratory chain function. Contrary to other neurological
disorders, frontotemporal lobar degeneration (FTLD) pathophysiology is
still poorly understood, and etiology is often unknown. Recently, two
mtDNA alterations were reported in a FTLD patient and an association
with mtDNA haplogroup was proposed.
Objective: Sequencing the 7 MT-ND genes in FTLD patients.
Patients and methods: Total DNA was extracted from peripheral
blood of 32 patients with probable FLTD recruited at Neurology Unit
(CHUC). Analysis of 7 MT-ND genes sequences was performed by
automatic sequencing and variants were submitted to in silico study.
Statistical analysis was performed using Graph-Pad Prism 5.0.
Results: We found 80 different alterations in 30 patients (93.8%),
including 68 polymorphisms (85.0%), 11 sequence variations previ-
ously associated to other diseases (13.7%) and 1 unpublished variant
(1.3%). An analysis was conducted by dividing these patients in
two groups: 1–5 sequence variants (15) and 6–13 alterations (15)
per patient. There were no statistically significant differences when
comparing both groups, according to age, gender, age of onset, disease
duration, and CDR or MMSE results.
Conclusion: To our knowledge, this is the first report of complete
sequence of the 7 MT-ND genes in FTLD patients. The high number of
mtDNA alterations identified suggests a possible role of these variants
in FTLD. However, further studies are needed to determine whether
these variants are part of the etiology or an epiphenomenon.

doi:10.1016/j.jns.2013.07.1301
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L. Pazderaf. aDepartment of Neurology, Faculty Hospital, Charles University,
Hradec Králové, Czech Republic; bDepartment of Computing and Control
Engineering, Institute of Chemical Technology, Praque, Czech Republic;
cDepartment of Neurology, International Clinical Research Centre, St. Anne's
University Hospital, Brno, Czech Republic; dDepartment of Neurology, 2nd
Faculty of Medicine, Charles University, Praque, Czech Republic; eMotol
University Hospital, Praque, Czech Republic; fNeurocentre Caregroup Ltd.,
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Background: Alzheimer's disease (AD) is associated with cognitive
deficits due to neuronal loss, reduced brain neuronal connectivity and
modifications to the functional organisation of the brain. Reduced
connectivity might manifest as changes in the linear and non-linear
synchronisation of collaborating parts of the brain.
Objective: Non-linear and linear measures of synchronicity in
Alzheimer's disease (AD) were compared with those of healthy age-
matched control subjects.
Patients and methods: Wavelet coherence (WC) was used to
estimate linear synchronisation between electroencephalographic

(EEG) channels. Mutual information (MI) was applied to absolute
values of complex wavelet coefficients in wavelet scales to estimate
non-linear synchronisation. Synchronisation rates for a group of
110 patients with moderate Alzheimer's disease (MMSE 10–19) and
110 healthy control subjects were compared. Both parameters were
estimated using the MATLAB computational environment.
Results: The most significant differences for an increase in mutual
information were identified on the second and the third scale in the
parietoccipital area, while for wavelet coherence the most significant
difference was found between the frontal and parietal electrodes.
Conclusion: This newly proposed method utilises mutual informa-
tion of complex wavelet coefficient absolute values in wavelet scales
and demonstrates larger discriminatory values in Alzheimer's disease
compared to wavelet coherence.

doi:10.1016/j.jns.2013.07.1302
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parameters in EEG for AD diagnosis

M. Schätz, O. Vyšata, J. Kopal, A. Procházka. Department of Computing
and Control Engineering, Institute of Chemical Technology, Prague,
Czech Republic

Background: A non-linear analysis of EEG time series offers an
alternative approach to understanding changes in Alzheimer's disease.
Parameters used in this study are essentially a measure of the
unpredictability, complexity or ‘randomness’ of the neural signal.
Objective: Complexity of EEG signal using fractal dimension, entropy
and complex noise characteristics was evaluated in healthy popula-
tion during aging and for a set of patients with Alzheimer's disease
(AD). The threshold value of EEG complexity biomarker was
estimated to distinguish patients with AD from healthy individuals.
Patients and methods: EEG data were obtained for 110 patients
with moderate dementia (MMSE scores 10–19) and for a control set
of 110 age-matched, healthy subjects who had no memory or other
cognitive impairment. With the support of the MATLAB computa-
tional environment, EEG complexity was computed for 19 electrodes
using Katz's and Sevcik's fractal dimension algorithms, permutation
entropy and complex noise characteristics.
Results: AD patients and healthy individuals differed in EEG signal
complexity. Using the threshold for separation of patients, we
estimated the accuracy of 82% (Sevcik's FD), 72% (Katz's FD), 85%
(color noise) and 70% (entropy).
Conclusion: These results suggest that characteristics based on
the complex noise and Sevcik's fractal dimension provide the best
discriminatory value for the non-linear measures of EEG complexity.

doi:10.1016/j.jns.2013.07.1303
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Background: The hypothesis that the electrical activity of neural
networks in the brain oscillate around critical points is very important,
as many simulations show that the optimal efficiency of information
processing is achieved at the critical point.
Objective: Complex noise with the power spectra dependence of the
PSD = 1 / fα frequency was evaluated in an aging healthy population
and in patients with Alzheimer's disease (AD). Correlation between
the alpha value and age and significance of difference between
patients with AD and healthy controls were estimated.
Patients and methods: EEG data on 3845 truck drivers, 108 patients
with moderate dementia (MMSE scores 10–19) and a control set
consisting of 108 age-matched, healthy subjects who had nomemory or
other cognitive impairments were obtained. Power spectral densities
(PSDs) of the EEG frequency components were estimated using the
Welchmethod on theMATLAB computational environment. The slopeα
of thefirst degree polynomial thatfitted the PSD (μV2) data to frequency
(Hz) in the log–log scale was estimated in the least squares sense.
Results: Aging correlates with a decrease of alpha towards values
characteristic for the white noise in the most electrodes. The slope of
the near linear decrease of the power spectra in the log–log scale
shows statistically significant differences in the frontal areas of AD
patients.
Conclusion: These results can be interpreted as a decrease in the
value of the parameter reflecting the ability of the system's self-
organization and thus suboptimal information processing clinically
manifested as a cognitive deficit.

doi:10.1016/j.jns.2013.07.1304
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Progression of cognitive impairment in parkinsonian patients

L. Sambati, G. Calandra-Buonaura, F. Oppi, R. Poda,M. StanzaniMaserati,
R. Gallassi, P. Cortelli. IRCCS, Istituto delle Scienze Neurologiche di Bologna,
Bologna, Italy; DIBINEM, Alma Mater Studiorum, Bologna, Italy

Parkinsonisms at onset can be associated to cognitive impairment.
To describe the progression of cognitive deficits in patients with
parkinsonism at onset.
We consecutively selected patients with parkinsonism and disease
duration up to three years to take part in the Bologna-motor and non-
motor prospective study on parkinsonisms at onset (Bo-ProPark).
All patients underwent, at baseline (T0) and after sixteen months (T1),
neuropsychological assessment (Brief Mental Deterioration Battery,
Stroop Test, Semantic Fluency Task, Beck Depression Inventory).
Progression of cognitive impairment (CI) was defined as a drop of
1.5 SD in the corrected score for age sex and education. For all tests,
except Barrage and Stroop, a positive score indicates CI progression.
35 patients were recruited. 27 patients were diagnosed as Parkinson
Disease (PD), 2 as Progressive Supranuclear Palsy (PSP), 1 as Multiple
System Atrophy (MSA), 1 as Cortico Basal Degeneration (CBD) and 4 as
Parkinsonian Syndromes not otherwise specified (PS). At T0 13 patients
(8 PD, 1 MSA, 1 CBD, 2 PSP and 1 PS) presented CI. The degree of CI was
stable at T1. Global CIwas detected in 2 PSP and 1 PDpatients; executive
function impairment was found in 5 PD, 1 DCB, 1 MSA and 1 PS, and
memory impairment in 2 PD patients. Progression of cognitive deficits
at T1 was observed in 5 PD patients with only executive functions.
CI can be observed in patients with parkinsonism at disease onset,
independent from the clinical diagnosis. Progression of CI should be
further evaluated as predictors of the diagnosis and prognosis.

doi:10.1016/j.jns.2013.07.1305
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Introduction: Delayed hypoxic–ischemic leukoencephalopathy
described in 1976 by Ginsberg is a brain white matter demyelinization
phenomenon that occurred days or weeks after a hypoxic–ischemic
injury followed by a complete recovery of the episode. Recovery is
frequently observed in 75% of cases. We present the case of a patient
exposed to carbon monoxide acutely, without impairment of con-
sciousness that develops a subacute dementia syndrome.
Patients: A male patient of 52 years presented with a history of
alcohol consumption, and an exposure to carbon monoxide for about
14 h. The patient was evaluated in the emergency room, with 24 h of
observation and was discharged asymptomatic. One month later,
the patient has alterations in daily living, he can't make paperwork,
he can't work, and he gets lost on public roads. The patient was
evaluated by neurology and highlights executive dysfunction with-
out focal signs and without meningeal signs. The Addenbrooke's
Cognitive Examination (ACE) was 60/100.
Material and methods: General exams are normal, HIV was negative,
immunological testswere normal, cerebrospinal fluid thyroid tests were
normal, and there was no asymmetry electroencephalogram without
paroxysmal activity. Brain MRI shows typical leukoencephalopathy.
Results: The patient at 3 months shows a slight recovery of cognitive
ability, still requires assistance to perform daily living and he cannot
work. The ACE was 70/100.
Conclusion: A rare cause of dementia is subacute carbon monoxide
poisoning, especially in this case, where exposure to carbon
monoxide is brief and without impairment of consciousness of the
patient.

doi:10.1016/j.jns.2013.07.1306
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Golgi and electron microscope study
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Alzheimer's disease is a heterogeneous neurodegenerative disorder
of presenium and senium, characterized by a progressive decline of
mental faculties, loss of professional skills, impairment of behavior,
social performance and communication and various neurological
manifestations. Since basal ganglia play an important role in cognitive
functions, motor control and behavior, we attempted to study the
pathological alterations of the claustrumwhose enigmatic functionmay
be related to cognition. We attempted to figure out the synaptic
alterations in early cases of Alzheimer's disease. The morphological
analysis is based on examination of twenty brains. Samples from the
three parts of the claustrum, based on dorsoventral and anteroposterior
axons, were processes for the Golgi technique and electronmicroscopy.
The morphological and morphometric analysis revealed substantial
neuronal loss and marked synaptic alterations mostly in the anterior
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part of the claustrum. The dendritic arborization was decreased.
Dendritic spines of the elongated and fusiform neurons were dramat-
ically decreased. Mitochondrial alterations and fragmentation of Golgi
apparatus were seen in a considerable number of neurons. Synaptic
alterations were seen in all the parts of the claustrum, although the
synapses were better preserved in the ventroposterior part than in the
anterior dorsal one. Neurofibrillary tangles were frequently seen.
Reactive astrocytosis was more prominent in the anterior part than in
the middle and the posterior ones. The neuronal loss and the synaptic
alterations in the claustrum may underline a broad cholinergic deficit
in Alzheimer's disease and a substantial decline of cortico-subcortical
cooperative activity in the early stages of Alzheimer's disease.

doi:10.1016/j.jns.2013.07.1307
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Telomere length distribution of circulating leukocytes in patients
with Alzheimer's disease

T. Maeda. Kyushu University Beppu Hospital, Beppu, Japan

Background: A telomere is a structure containing repetitive DNA
sequence located at the termini of human chromosomes. Telomere
attrition has been observed in peripheral blood nuclear cells with aging.
Older people have shorter telomeres in their somatic cells than young
people. We have analyzed telomere length distribution of normal
population and have shown that older people have less long telomeres
and more short telomeres than young people. Telomere shortening is
also accelerated by disease conditions such as Alzheimer's disease (AD).
Objective: We analyzed telomere length distribution of AD patients
to know if telomere attrition with aging is similar to that with AD in
terms of telomere length distribution.
Patients and methods/material and methods: Female patients
with AD visiting the outpatient clinic of Kyushu University Beppu
Hospital, from May 2008 through March 2011 were enrolled.
Results: Thirty female AD patients were found to have normal mean
telomere lengths (control; 6.5 ± 1.0 kb, AD; 6.1 ± 0.8 kb, p = 0.13), a
decreased proportional amount of the longest telomeres (N9.4 kb)
(control; 30 ± 8%, AD; 24 ± 8%, p = 0.01), increased middle-sized
telomeres (control; 52 ± 3%, AD 56 ± 6%, p = 0.02), and an unchanged
amount of the shortest telomeres (b4.4 kb) (control; 18 ± 8, AD;
20 ± 9%, p = 0.37) in their peripheral leukocytes.
Conclusion: Though mean TRF of AD patients was not significantly
different from that of controls, the longest telomeres (N9.4 kb) were
decreased and the shortest telomeres (b4.4 kb) did not increase,
which was different from the aging-associated change of telomere
length distribution. AD-associated telomere attrition was dominantly
observed in long telomeres.

doi:10.1016/j.jns.2013.07.1308
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Background: Neuropsychiatric symptoms affect more than a third
of dementia patients, and are associated with institualization and
caregiver stress or care burden in patients with Alzheimer's disease
(AD). They are also common in mild cognitive impairment (MCI).

The early identification of neuropsychiatric symptoms in MCI could
improve further the prediction of the complex clinical course of the
dementia illness, possibly helping improve treatment approaches,
and ultimately the prognosis.
Methods: We included 101 outpatients of a memory clinic in
Maryknoll Hospital (48 AD; 53 amnestic-MCI-multidomain) and
25 controls. Categorical disorders of depression and apathy were
diagnosed with structured interviews. Symptoms were evaluated
with the neuropsychiatric inventory (NPI). The odds ratios (OR) of
patients having neuropsychiatric symptoms compared to controls were
calculated with logistic regression, adjusted for sociodemographic and
clinical variables.
Results: A large proportion of AD (62.5%), amnestic-MCI-multidomain
(39.6%) patients had a depressed disorder. Apathy disorder was
common in AD (68.7%) but less frequent in amnestic MCI-multidomain
(9.4%). AD patients were five times more likely to have depression
disorders (OR= 5.1 , CI = 1.1–23.1) compared to amnestic-MCI-
multidomain. After apathy and depression, the most prevalent
neuropsychiatric symptoms in AD and MCI were anxiety, agitation,
irritability, night-time behaviors, and appetite disturbances.
Conclusions: Clinicians should consider the relevance of neuropsy-
chiatric symptoms in patients with cognitive disturbances, and
incorporate a thorough psychiatric examination in the evaluation of
patients.

doi:10.1016/j.jns.2013.07.1309
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Background: Semantic verbal fluency is widely used as part of the
cognitive examination. By far the “animals” category is more often
used, and the performance for the other categories in the original list
of this test is not clear, and some of them could be more useful in
specific situations.
Objective: To investigate the performance of healthy Brazilian young
adults in all 56 categories of the original list of semantic fluency.
Patients and methods: 600 subjects (300 males and 300 females)
were included (300 for São Paulo metropolitan area and 300 were
evenly distributed in the other 5 areas).
Material and methods: All subjects are university students, both
genders, aged 18 to 35 years, free of neurological and psychiatric
diseases were submitted to all 56 semantic categories of the original
verbal fluency test. They were divided by age in two groups (18–25
and 26–35) and four groups according to geographic area (São Paulo
metropolitan area/north–northeast/central–central–south/south Brazil).
Results: There was no difference in performance between age
groups, genders and among geographical areas. The perception of
semantic category difficulty correlated with performance (low,
intermediary and high difficulty). Statistical analysis was done using
Mann–Whitney for comparison of age ranges for both genders and
for genders for each age range. The procedures were approved
by UNIFESP Institutional Review Board and all subjects signed an
informed consent.
Conclusions: Semantic categories have varying levels of difficulty
even for high educated young people. According to necessity categories
could be selected for specific purposes.

doi:10.1016/j.jns.2013.07.1310
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Increased PPAR-gamma levels in the CSF of patients with
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P. Klivenyia. aDepartment of Neurology, University of Szeged, Faculty of
Medicine, Szeged, Hungary; bDepartment of Mathematics and Computer
Science, Eindhoven University of Technology, Eindhoven, The Netherlands;
cDepartment of Neurology, University of Medicine and Pharmacy Victor
Babes, Timisoara, Romania; dHungarian Academy of Sciences,
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Peroxisome proliferator-activated receptor (PPAR)-gamma, a ligand-
activated transcriptional factor involved in the regulation of glucose
and lipid metabolism, has gained interest as a possible therapeutic
target in multiple sclerosis (MS) owing to its potent immunoregu-
latory effects and the therapeutic efficacy of its ligands in experi-
mental autoimmune encephalitis (EAE). Elevated expression of
PPAR-gamma has been detected in the spinal cord of EAE mice and
in an in vitro model of demyelination; however, no reports have yet
been available on the PPAR-gamma status in the central nervous
system (CNS) of MS patients. Aiming to identify a possible alteration,
the present study assessed the concentration of PPAR-gamma
protein in the cerebrospinal fluid (CSF) of MS patients via ELISA
method. We report a robust increase in the CSF levels of PPAR-
gamma in MS patients (n = 35) compared to non-inflammatory
controls (n = 22). This increase was independent of blood–CSF
barrier dysfunction, but correlated with CSF cell count and IgG index,
associating the observed increase with CNS inflammation. Control-
ling for potential confounders, CSF concentration of PPAR-gamma
further showed a moderate but statistically significant association
with clinical severity (EDSS). Corroborating with previous experi-
mental findings, these results may contribute to our understanding
about the role of PPAR-gamma in MS, and may implicate this protein
as a potential CSF biomarker of clinical severity in MS.

doi:10.1016/j.jns.2013.07.1312
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Objective: To investigate life-style factors associated with increased
mortality in a cohort of multiple sclerosis patients.
Method: Clinical and demographic characteristics of 968 individuals
were obtained from a large population-based cohort of MS patients.
Recordswere linked to theNHS death data to obtain data about death in
Dec 2012 (index date). Patients were followed from the onset age to the
death age or index date whichever occurred first. The impacts of sex,
disease clinical course at the time of onset, 1 or more year exposure
to treatment, onset age and smoking status (ever vs. never) were
investigated using Cox hazard regression model.
Results: Of 923 patients with clinically definite MS and full data for
analysis, 80 (47 male and 33 female) were deceased at the index
date. The mean survival age was 77.3 years (95% CI: 75 to 79.5).
Compared with ever-smokers, never-smokers lived almost 7 years
less (81 vs. 74). Smokers were at higher risk for death, with a hazard
ratio of 2.24 (95% CI: 1.30 to 3.85; P = 0.004) relative to never-
smokers. Compared to the UK general population, the standardised
mortality rates were 1.71 (95% CI: 1.37 to 2.13) for all patients, 2.64
(95% CI: 1.97 to 3.53) for ever-smoked patients and 1.14 (95% CI:
0.74 to 1.75) for never-smokers.
Conclusion: The higher mortality rates reported previously in MS
population could partially have been described by patients' smoking
habits. This survival analysis has determined that smoking is a
significant yet preventable risk factor for death in patients with MS.

doi:10.1016/j.jns.2013.07.1313
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Endocrine disorders of patients with multiple sclerosis

E.M. Ivanova, М.А. Barabanova, Г.Г. Muzlaev. Nervous and
Neurosurgery, Kuban State Medical University, Krasnodar, Russia

Introduction: While multiple sclerosis (MS) affects the nervous
system, extra-neural pathology is also observed.
Objective detection of endocrine disorders and determination of its
dependence on the degree of the disease severity.
Methods and materials: 85 patients were examined with relapsing–
remitting type of MS clinical course. Severity of patient's state was
rated on a scale: EDSS, FS Kurtzke. Mild severity — 2.33 ± 0.09 points
(EDSS), moderate severity — 4.1 ± 1.08, heavy severity — 6.3 ± 1.2.
Results: Endocrine disorders were diagnosed of 25 (23.8%) patients. 17
(68%) patients developedmildMS and 8 patients (32%)—moderateMS
severity. Cortisol level was 1.4 times more than normal of 10 (40%)
patients. The correlation between stem disorders and cortisol levels
(r =−0.29) was defined. 8 (32%) patients developed autoimmune
thyroiditis in hypertrophic form. Thyrotropin hormone concentration
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was 8 times higher than normal, the level of free thyroxine was 2 times
less than normal. The correlation between hormone levels and severity of
movement impairment (r =−0.21), cerebellar symptoms (r = 0.55),
sensory disturbances (r =−0.25), pelvic disorders (r = 0.74) was
established. 7 (28%) patients showed prolactin levels for 38.2% higher
than normal. The correlation is established between hormone levels and
the severity of movement impairment (r =−0.61), cerebellar symp-
toms (r = 0.44), stem disorders (r =−0.35), sensory disturbances
(r =−0.35).
Conclusion: Endocrine disorders prevailed in mild severity of
disease, were characterized by the presence hypercortisolemia,
hyperprolactinemia, hypothyroxinemia, and an increased content of
thyroid stimulating hormone. The correlation between level of thyroid
stimulating hormone and EDSS score (r = 0.43) is established.

doi:10.1016/j.jns.2013.07.1314
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TLR 3 ligand poly I:C does not induce encephalitogenic T cells
nor essentially alter cytokine production in SJL EAE

H.H.Hofstetter, C. Zimmermann, A. Weber, B.C. Kieseier, H.P. Hartung.
Neurology, Heinrich Heine University, Düsseldorf, Germany

Background: Toll-like receptor (TLR) ligands have the ability to alter an
autoantigen-specific immune response both when they are present
during the priming phase as well as when they are present when the
primed T cell reencounters its antigen, e.g. in the inflamed CNS.
Objective: Poly I:C, a viral mimic and ligand for TLR 3 is widely used
as a paradigm for a viral infection. Since viral infections are both
linked with the initiation of multiple sclerosis (MS) as well as with
relapses, we here investigated the effect of poly I:C both as an
adjuvant as well as a co-stimulant during PLP-specific recall.
Material and methods: PLPp 139–151 injected in CFA subcutane-
ously and systemic administration of Pertussis toxin were generated
to induce EAE in female wild-type SJL mice. Alternatively, mice were
injected with PLPp 139–151 and poly I:C as an adjuvant. PLPp-
specific T cell responses were assessed by cytokine ELISPOT for pro-
and anti-inflammatory cytokine production both in the spleen and in
the inflamed CNS.
Results: We find that poly I:C as an adjuvant does not prime an
encephalitogenic T cell population, nor does it essentially affect the
PLPp-specific T cell cytokine signature during recall in the immune
periphery or in the inflamed target organ.
Conclusion: We conclude that different TLR ligands can have
fundamentally different effects on an ongoing CNS-autoantigen
specific autoimmune process.

doi:10.1016/j.jns.2013.07.1315
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Neuromyelitis optica and optic spinal multiple sclerosis are
different diseases?

M.P. Alvarengaa, M.P. Alvarengab, C.C. Ferreira Vasconcelosc,
U.C. Linharesc, C. Bentoc, G. Santosc, R.M. Papais-Alvarengac.
aNeurology, UNIRIO, Rio de Janeiro, Brazil; bRede Sarah de Reabilitação,
Rio de Janeiro, Brazil; cUNIRIO, Rio de Janeiro, Brazil

Objective: To compare neuromyelitis optica (NMO) and optic spinal
multiple sclerosis (OS-MS).

Method: Consecutive patients with NMO phenotype attended in Rio
de Janeiro from 2009 to 2011 were classified in two groups: defined
NMO according to Wingerchuk et al. (2006) (recurrent or monoph-
asic) and optic spinal multiple sclerosis (OS-MS).
Results: We analyzed 99 patients: 66 were NMO-R, 8 NMO-M and 25
MS-OS. In NMO-R group, 91% were women, 65.2% African–Brazilian,
mean age at onset is 13.03 years, median EDSS of 6.0 (2.0 to 10) in
the last evaluation after median disease time of 8 years (2–35); the
positivity of anti-AQP4 was 56.1%. In group NMO-M, 62.5% were
women, 65.5% African–Brazilian, mean age at onset is 19.77 years,
median EDSS of 3.0 (2.0 to 6, 0) in the last evaluation after 7 years of
median disease time (3–14); the positivity of anti-AQP4 was 0.0%. In
MS-OS group 84% were women, 16% African–Brazilian, mean age at
onset is 8.12 years, median EDSS of 3.0 (1.0 to 6.5) in the last
evaluation after a median disease duration of 8 years (3.0 to 27.0);
the positivity of anti-AQP4 was 0%. There was a statistically
significant difference between NMO and OS-MS groups concerning
to race, long term disability, extension of the MRI vertebral lesion,
positivity of anti-AQP4 and frequency of HLA DR2.
Conclusion: NMO and OSMS in Brazilian population are different
demyelinating inflammatory diseases although they share the same
clinical phenotype presentation.

doi:10.1016/j.jns.2013.07.1316
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Demyelinating inflammatory idiopathic diseases in Latin America—
A study of prevalent cases

R.M. Papais-Alvarengaa, C.C. Ferreira Vasconcelosa, I. Sotob, A. Carrác,
V. Floresd, P. Marinhoe, S.N. Machadof, A.B.C. Gamag, M.S.G. Rochah,
A.P.G. Netoi, D.S. Dinizj, Y.D. Fragosok, M.P. Alvarengal, L. Campanellam,
H.H. Siqueiran, A.K. Grzesiuko, M.L.V. Pimentelp, M.K.F. Parolinq,
S. Florentinr, L.C. Thulerm. aNeurology, UNIRIO, Rio de Janeiro, Brazil;
bMaracaibo University Hospital, Maracaibo, Venezuela; cHospital Británico
de Buenos Aires, Buenos Aires, Argentina; dCentral Hospital of the Institute
of Social Security, Assuncion, Paraguay; eRede Sarah de Reabilitação,
Brasilia, Brazil; fNeurologia, Hospital de Florianópolis, Florianópolis, Brazil;
gPós Graduação, UNIRIO, Vassouras, Brazil; hHospital Santa Marcelina,
São Paulo, Brazil; iSanta Casa de Belo Horizonte, Belo Horizonte, Brazil;
jUniversidade de Goiás, Goiania, Brazil; kUniversidade de Santos, Santos,
Brazil; lHospital da Lagoa, Brazil; mUNIRIO, Rio de Janeiro, Brazil;
nUniversidade deMato Grosso, Brazil; oMato Grosso, Cuiabá, Brazil; pSanta
Casa do Rio de Janeiro, Rio de Janeiro, Brazil; qHospital dos Bombeiros,
Paraná, Brazil; rInstituto de Prévision Social, Assuncion, Paraguay

Background: Epidemiologic studies on multiple sclerosis (MS) and
neuromyelitis optic (NMO) have shown that both diseases have
particular world of geographic distribution according to population,
Caucasians in MS and African ascendants and Asian in NMO.
Considering the colonization of Latin America we can distinguish
three main ancestries: Caucasians, Mestizos and Afro-descendant
populations.
Objective: The aim of this study was to describe the frequencies of
MS and NMO in different regions of Latin America with diversified
ancestry.
Methods: It was asked of the physicians of MS treatment centers
(one in Argentina, one in Paraguay, one in Venezuela and nine in
Brazil) to inform all registered cases of idiopathic inflammatory
demyelinating disease (IIDD) the frequencies of MS and NMO in
following-up, as well as the ancestry of patients.
Results: In Argentina, among the 123 patients (99.2% Caucasians and
0.8% Asians) the frequency of MS and NMO were 93% and 1.6%
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respectively; in Brazil, of the 1235 patients (69% Caucasians and 29%
African descendants) the frequency of MS was 62.5% and NMO 13%;
in Paraguay, of the 164 patients (70% Caucasians and 30% Mestizos)
the frequencies were 79% MS and 7% NMO; and in Venezuela, of the
89 patients (64% Mestizos, 18% Caucasians and 9% African descen-
dants), 47% MS and 33% NMO.
Conclusion: In the countries with the lowest number of Caucasians
and greater population mixing, Mestizos and Afro descendents, as
Venezuela and Brazil the NMO frequency is higher, reinforcing the
observation recognized of the ethnic distribution of neuromyelitis
optic among non Caucasian populations from tropical regions.

doi:10.1016/j.jns.2013.07.1317
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Understanding mechanisms of axonal loss in non-optic neuritis
eyes of MS patients

A. Klistornera,b, P. Sriramb, N. Vootakuruc, C. Wangc, M. Barnettc,
R. Garrickd, J. Parratte, N. Levinf, A. Bickf, L. Mastersc, S.L. Grahamb,
C. Yiannikasc. aSave Sight Institute, Australia; bMacquarie University,
Australia; cSydney University, Australia; dSt Vincent's Hospital, Australia;
eNorth Shore Hospital, Sydney, NSW, Australia; fHebrew University,
Jerusalem, Israel

Background: Axonal injury is a major cause of disability in MS.
Numerous studies demonstrated loss of retinal ganglion cell axons in
MS patients with no history of ON. However, the pathological basis of
this loss at present is not clear.
Objective: To investigate links between loss of RGC axons and MS-
related injury of anterior (outer retina) and posterior (optic tract and
optic radiation) parts of the visual pathway.
Patients and methods: Thickness of temporal RNFL was analysed in 55
RRMS with no history of ON at least in one eye. Integrity of the outer-
retinawas assessed using electroretinogram (ERG) andmeasurements of
outer retinal layers. Latency of the mfVEP indicated previous inflamma-
tory demyelination along the posterior visual pathway. FLAIR T2 optic
radiation lesions were identified using tractography.
Results: There was significant delay of photopic ERG b-wave, which
correlated with loss of tRNFL. Significant reduction of tRNFL was also
observed in patients who displayed functional (mfVEP delay or
abnormal DTI) or structural (lesions) evidence of previous OR
damage. No indication of OT lesions was found. Linear regression
analysis explained 50% of the tRNFL variability. However, while
contribution of ERG delay was significant, estimated predictive
power of OR lesions was by far the largest.
Conclusion: Study result suggests dual nature of RGC axonal loss in
NON eyes of MS patients. While strong tract-specific relationship
between loss of tRNFL and OR damage advocates retrograde trans-
neuronal process as a major factor, significant association of tRNFL
thickness with ERG delay also implicates primary retinal pathology.

doi:10.1016/j.jns.2013.07.1318
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Clinical consequences of persistently high-titer neutralizing
antibodies in patients with multiple sclerosis — Results from the
German reference lab

T. Menge, G. Hartung-Neumann, A. Hess, H.-P. Hartung, B.C. Kieseier.
Neurology, Heinrich-Heine-University, Düsseldorf, Germany

Background: In patients with multiple sclerosis (MS) treated with
interferon beta (IFNb), neutralizing antibodies (NAbs) may develop.
If high-titer (ht) and persistent, these may limit the bioavailability of
IFNb and its clinical benefits.
Objective: To report NAb prevalences from the German reference lab
identifying patients with persistent htNAbs against IFNb and to
inquire about subsequent clinical decision making.
Methods: Serum samples sent in nationwide between January 2008
and June 2010 for NABs testing were subjected to ELISA screening for
binding antibodies and to a luciferase reporter gene assay for
quantitative detection of NAbs. Treating physicians of patients with
htNABs (N100 TRU/mL) detected in two independent samples were
contacted by mail to provide follow-up information by means of a
standardized questionnaire.
Results: 1990 serum samples were screened for the presence of
NAbs. NAbs and htNAbs were detectable in 22% and 4.8% of samples,
respectively. Follow-up samples were provided in 11% and demon-
strated consistent serostatus in 58%. NAbs were lowest with IFNb-1a
i.m. compared to IFNb-1b s.c. and IFNb-1a s.c. (8.6% vs. 28.1% vs.
40.5%; p b 0.0001, chi-square). 25 patients with persistent htNAbs
were identified, of which 20 questionnaires were returned; therapy
was amended in 16 patients: 75% were switched to glatiramer
acetate (GA), 18.7% were escalated to more potent therapies.
Conclusions: The overall prevalence of persistent htNAbs is low.
When detected, the majority of treating neurologists opted to switch
to GA rather than to continue IFNb or to escalate therapy.

doi:10.1016/j.jns.2013.07.1319

Abstract — WCN 2013
No: 2763
Topic: 6 — MS & Demyelinating Diseases
MicroRNA, a critical regulator of an autoimmune demyelination

M.P. Mycko, M. Cichalewska, M. Mariasiewicz, B. Sliwinska,
H. Cwiklinska, K.W. Selmaj. Department of Neurology, Laboratory of
Neuroimmunology, Medical University of Lodz, Lodz, Poland

Background: MicroRNAs (miRNA) are short, non-coding RNAs
regulating expression of classical genes and emerge as a mechanism
controlling immune reactions. However, a detailed role of miRNA in
regulation of autoimmunity remains unclear.
Objective: To analyze microRNA involvement during the develop-
ment of autoimmune demyelination.
Material and methods: We utilized an animal model of multiple
sclerosis — experimental autoimmune encephalomyelitis (EAE).
Sorted T helper (Th) cell from lymph nodes of C57Bl/6 mice
immunized with MOG peptide 35–55 as well as from MOG-TCR
transgenic mice were used for the analyses. We have performed a
global miRNA profiling as well as individual miRNA assays during
the development of the Th cell autoimmune recognition of myelin
antigen.
Results: We have found a specific expression of miRNA in Th cell
highlighting three miRNA to be upregulated: mmu-miR155, mmu-
miR21 and mmu-miR301a. Mmu-miR155, mmu-miR21 and mmu-
miR301a were also upregulated in brain infiltrating cells isolated
from EAE. The changes in the above miRNA correlated with both in
vitro and in vivo Th17 differentiation. Use of specific miRNA
antagonists revealed that miR-301a contributed to the development
of the Th17 subset via targeting of the interleukin 6/23–STAT3
pathway. The analysis of MS patients (n = 48) and controls (n = 36)
revealed that stimulation of peripheral blood T cells lead to
significantly higher overproduction of miR-301a in MS patients v.
controls (2.9 v. 0.7 fold induction, p b 0.015).
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Conclusion: We have identified a previously unknown critical role of
miR-301a in regulation of autoimmune demyelination and develop-
ment of autoreactive subset of Th cells.

doi:10.1016/j.jns.2013.07.1320
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Fingolimod (FTY720) oral for the treatment of chronic inflammatory
demyelinating polyradiculoneuropathy (CIDP): Study design of the
phase 3 FORCIDP trial

R. Hughesa, M. Dalakasb, N. Latovc, J.-M. Légerd, I. Merkiese,f,
E. Nobile-Oraziog, C. Agoropoulouh, D.A. Häringh, L. Zhang-Aubersonh,
P. von Rosenstielh, H.-P. Hartungi. aNational Hospital for Neurology
and Neurosurgery, London, UK; bDepartment of Neurology, University of
Athens Medical School, Athens, Greece; cWeill Cornell Medical College,
New York, NY, USA; dBoulevard de l'Hopital, Paris, France; eSpaarne
Ziekenhuis, Hoofddrop, The Netherlands; fMaastricht University Medical
Center, Maastricht The Netherlands; gInstituto Clinico Humanitas,
Rozzano Italy; hNovartis Pharma AG, Basel Switzerland; iDepartment of
Neurology, Heinrich-Heine-University, Düsseldorf, Germany

Background: CIDP is a chronic sensorimotor neuropathy causing
significant disability. Fingolimod, a sphingosine-1-phosphate recep-
tor modulator, completely prevented paraparesis, significantly
decreased T-/B-cell, macrophage infiltration and demyelination of
sciatic nerves in experimental autoimmune neuritis.
Objective: Evaluate efficacy in delaying disability progression (≥1
point increase from baseline on the adjusted Inflammatory Neuropathy
Cause and Treatment (INCAT) disability scale), safety and tolerability of
oral fingolimod 0.5 mg daily compared with placebo in CIDP patients.
Patients and methods: FORCIDP study is a double-blind, randomised,
multi-centre, placebo-controlled, parallel-group study in adult patients
with CIDP and history of disease activity upon discontinuation of CIDP
therapy. Patients are randomised (1:1) to either fingolimod 0.5 mg or
placebo. The primary outcome is the time-to-first disability progression.
The study has N90% power at a one-sided 2.5% significance level to detect
a hazard ratio of 0.51; 111 events are anticipated in approximately 156–
200 randomised participants for the final analysis. Participants fulfilling
the disability event criterion will discontinue the study medication
immediately and complete the study with a standard CIDP treatment. A
group-sequential design with one planned interim analysis after 50
events for futility stopping (one-sided stratified log-rank test; futility
boundary at p-value≥ 0.2282) will be used to prevent patients from
prolonged exposure to potentially inefficacious study drug. The study
otherwise will continue until the required number of events are
observed, or up to a maximum of three years from the trial initiation.
Results and conclusion: This study will provide evidence whether
fingolimod can delay disability progression in patients with CIDP.

doi:10.1016/j.jns.2013.07.1321
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Discontinuation of natalizumab — Reasons and implications

S. Salhofer-Polanyi, A. Baumgartner, F. Leutmezer. Department of
Neurology, Medical University of Vienna, Vienna, Austria

Background: Long-term treatment of multiple sclerosis with
natalizumab is limited due to the risk of progressive multifocal
leucencephalopathy.

Objective: To evaluate reasons of treatment discontinuation and its effect
on disease activity within 12 months after cessation of natalizumab.
Methods: We retrospectively analyzed data of 131 MS patients who
discontinued natalizumab between 2007 and 2012. Patient data was
taken from the Austrian natalizumab registry and completed by a
questionnaire sent to 19 MS centers. Patients with data available
both from the registry and the questionnaire were included.
Results: Duration of therapy exceeded 3 years in only 15.3%, while
mean duration was 24.3 months (range 4 months–56months). Most
frequent reasons for discontinuation were: disease activity (14%),
seropositivity for JC-virus (14.7%), and long-term treatment in JCV-
seropositive patients (14.7%). Only 103 patients again started MS
specific-therapies, 15 of them natalizumab. Annualized relapse rate
(ARR) increased from 0.53 ± 0.97 on natalizumab to 1.2 (±1.44) post-
natalizumab (p b 0.001). Compared to pre-treatment levels (mean ARR
2.1), ARR after cessation was significantly lower (p b 0.001). Disease
activity after 12 months exceeded pre-treatment levels in 14%, andwas
the same in 16.5% and lower in 69.4% of patients. At the beginning and
end of natalizumab median EDSS was 3.5 and 3.0, respectively, and
12months after cessation it increased to 3.5 (p= 0.028).
Conclusion: We could not find a rebound phenomenon within
12 months after cessation of natalizumab. While EDSS remained the
same, ARR was significantly lower 12 months after discontinuation
as compared to the pre-treatment year.

doi:10.1016/j.jns.2013.07.1322
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The role of T-cells in the pathogenesis of neuromyelitis optica

M. Pohla, N. Kawakamib, J. Bauera, M. Kitica, S. Maderc, J.W. Ellwartd,
R.Martinsa, T.Misue, K. Fujiharae, H.Wekerleb,M. Reindlc, H. Lassmanna,
M. Bradla. aMedical University Vienna, Center for Brain Research, Vienna,
Austria; bMax-Planck-Insitute for Neurobiology, Munich Germany;
cInnsbruck Medical University, Department of Neurology, Innsbruck,
Austria; dInstitute for Molecular Immunology, GSF-National Research
Center for Environment and Health, Munich Germany; eDepartments of
Multiple Sclerosis Therapeutics and Neurology, Tohoku University
Graduate School of Medicine, Sendai, Japan

Neuromyeltis optica (NMO) is a severely disabling, demyelinating
inflammatory disease of the central nervous system (CNS). The
diagnostic hallmark of NMO is the presence of antibodies in the serum,
which are specifically directed against Aquaporin 4 (AQP4), a water
channel enriched on astrocytic endfeet at the glia limitans. These
antibodies have been shown to be pathogenic. Once inside the CNS,
they find their target on the surface of astrocytes, fix complement and
initiate the complement mediated destruction of these cells.
We have previously shown in our animal-NMO-models that acute
lesions with AQP4 loss can form when CNS antigen specific T cells
initiate CNS inflammation, whereas no lesions can be induced with
AQP4 antibodies only. Furthermore we could see that the antigen
specificity had an impact on the speed of lesion formation, peripheral
organ affection and recruitment of other inflammatory cells. We
found that T cells which produce the largest lesions in AQP4 antibody
positive rats were best reactivated within the CNS and produced the
most IFN-γ. We then analyzed the effects of IFN-γ on the gene
expression by microglia using microarray analysis. IFN-γ treated
microglia produced complement factors, downregulated comple-
ment inhibitors and upregulated Fcγr, and hence significantly
contribute to the complement mediated destruction of astrocytes.

doi:10.1016/j.jns.2013.07.1323
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The experience of the management of pregnant women
with multiple sclerosis

T. Yakushina, V. Lizhdvoy. Neurology, MRRICI, Moscow, Russia

Due to the fact of the high percentage of women of the childbearing age
among patients with MS, the problems of the management of
pregnancy are given a special attention. The object of study is learning
the characteristics of the management of pregnancy and partus of
pregnant womenwithMS. Forty pregnant womenwithMS entered the
study. 24women received immunomodulatory treatment: Copaxone—
14, interferons — 6, Cladribine (in anamnesis) — 2, Mitoxantrone —

2. 24womenhadnormal pregnancy. 16 had abnormal pregnancy. There
were no exacerbations of MS during the pregnancy. 26 women had
partus in time. 7 women had premature labor. 10women had caesarian
section. The pregnancy of 6 women has been continuing. First woman,
who was receiving Cladribine earlier, partuiated the boy with low
weight, plural congenital abnormalities. Second woman, who was
receiving Cladribine earlier, partuiated the normal child. 2 women,who
were receiving Mitoxantrone earlier, had normal pregnancy and
premature labor, partuiated the children with low weight. The women,
who was receiving Copaxone, interferons and no immunomodulatory
treatment earlier, had normal pregnancy and partus.
The management of pregnancy and partus isn't different from the
general population. After immunomodulatory treatment the risk
of development of complication and congenital abnormalities isn't
different from the general population. After the immunosuppressant
treatment the risk of congenital abnormalities increases.

doi:10.1016/j.jns.2013.07.1324
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Next-generation sequencing for detection of mutations
associated with rare disorders in patients meeting diagnostic
criteria for primary progressive multiple sclerosis

J.D. Weisfeld-Adamsa, A. Ludtkea, S.A. Scotta, I. Katzsandb, H. Naika,
M.D. Lindermana, C. Paizan-Ruizb, M.P. Wassersteina, L. Shia, T. Brandta,
C.A. McGrawb,c, R. Kornreicha, C. Farrellb, E.E. Schadta, F.D. Lublinb,
J.S. Oksenbergd. aDepartment of Genetics and Genomic Sciences, Mount
Sinai School of Medicine, New York, USA; bDepartment of Neurology,
Mount Sinai School ofMedicine, NewYork, USA; cDepartment of Neurology,
Albert Einstein College of Medicine, Bronx, NY, USA; dDepartment of
Neurology, University of California, San Francisco, CA, USA

Background: Rare Mendelian disorders have diverse phenotypes and
many show variable expressivity. Given that some spastic paraparesis
(SP) disorders show phenotypic overlap with primary progressive
multiple sclerosis (PPMS), we hypothesized that sequence variants in
these known disease genes confer susceptibility for progressive ‘MS-
like’ phenotypes that meet McDonald criteria for PPMS.
Objective: To evaluate PPMS patients for sequence variants in genes
associated with Mendelian causes of SP.
Patients and methods: DNA from 250 phenotyped PPMS patients are
being interrogated using a custom next-generation sequencing panel
(Nimblegen SeqCapEZ) of 72 genes associated with rare, progressive SP
phenotypes. All identified variants were assessed by expert consensus
and classified based on pathogenicity. Pathogenic and likely pathogenic
mutations were confirmed by Sanger sequencing.
Results: 3/35 (8.6%) PPMS patients analyzed to date harbor previously
reported heterozygous disease-causing mutations in genes associated

with dominant phenotypes that explain or significantly contribute to
presenting phenotypes. Five patients (14.3%) had novel mutations
predicted to be disease-causing in genes associated with dominant
phenotypes, and six (17.1%) were heterozygous for known disease-
causing mutations in genes associated with recessive disorders.
Conclusion: The results to date demonstrate that this novel
sequencing strategy is effective at detecting variants in known SP
genes among PPMS patients. We report identified mutations and the
algorithms used to indicate pathogenicity. Data from this ongoing
study may lead to further characterization of the clinical spectrum
and prevalence of several rare Mendelian neurologic disorders, and
provide guidelines for genetic evaluation of patients meeting PPMS
criteria.

doi:10.1016/j.jns.2013.07.1325
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Movement disorders in demyelinating diseases

B. Dönmez Colakoglu, E. Idiman, S. Ozakbas. Dokuz Eylul University
Medical Faculty, Department of Neurology, Izmir, Turkey

Background: In multiple sclerosis (MS), movement disorders other
than cerebellar tremors are rare.
Objective: The study aims to determine movement disorders in
patients diagnosed with demyelinating diseases and to investigate
clinical manifestations.
Patients andmethods: 2783 patients are followed in our demyelinating
disease outpatient clinic. Of these 2783 patients, those who presented to
the demyelinating disease outpatient clinic in the past one year and had
different types of movement disorders were evaluated.
Results: Last year, ten cases were diagnosed with movement disorders.
Of them, seven had dystonia (three upper extremity dystonia, three
paroxysmal dystonia and one writer's cramp), one Parkinsonism, one
choreoathetosis and one postural tremor. Of these cases, seven were
diagnosedwith definiteMS according toMcDonald criteria and twowith
clinically isolated syndrome (CIS) and one with neuromyelitis optica. In
two patients,MS symptoms began before the age of 18.Whilemovement
disorders were the initial symptom in one patient, in the other patients,
movement disorders developed during the course of the disease.
Conclusion: Although tremor is the most common symptom in MS
patients, movement disorders other than tremors can also occur, even
as the first symptom. Movement disorders can occur not only inMS but
also in other demyelinating diseases such as neuromyelitis optica.
We consider that the careful evaluation and follow-up of these
patients would be of great importance in order to reveal the
relationship between multiple sclerosis and movement disorders.

doi:10.1016/j.jns.2013.07.1326
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EAE disease prevention by a potent oral RORγt inverse agonist
INV-17: A promising safe & efficacious ms treatment

A. Gawecoa,b, S. Palmera, R. Shamilova, M. Fishera, J. Tilleya.
aInnovimmune Biotherapeutics, Inc., Brooklyn, NY, USA; bSUNY Downstate
Medical Center, Brooklyn, NY, USA

Background: T helper 17 [TH17] cells and its production of TH17
cytokines play a critical role in the pathogenesis of MS and EAE.
Retinoic acid receptor-related orphan receptor gamma t [RORγt] is a
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nuclear hormone receptor that specifically regulates TH17 cells by
acting as a control switch for TH17 differentiation and function. We
have discovered proprietary novel lead chemical scaffolds of the INV-
17 portfolio of small molecule RORγt inverse agonists.
Objective: To establish the in vivo proof of concept of the lead clinical
compound candidate INV-17 in the chronic mouse EAE model.
Method: INV-17 was administered p.o. for 28 days as a prophylactic
treatment in MOG35–55-induced C57BL/6 mice to assess the therapeutic
benefit of preventing disease in a chronic-progressive EAE model.
Result:Diseasewas successfully prevented in INV-17-treatedmicewith
cumulative EAE scores (Scale: 0–5) of 3.3 ± 3.3 (p= 0.008) which is in
striking contrast to 27.9 ± 6.2 of vehicle-treated animals with 100%
disease incidence. Worse clinical score AUC of 26.50 ± 6.28 for the
vehicle groupwas significantly different from3.00 ± 3.00 (p= 0.0097)
for the INV-17 group. INV-17 was well tolerated and INV-17-treated
mice were unremarkable with optimal body conditions.
Conclusion: The superior safety and efficacy data following chronic oral
INV-17 dosing provide compelling evidence of the effectiveness of
RORγt inverse agonism and support advancing INV-17 into Preclinical/
IND-enabling development stage. These findings highlight the potential
promise of INV-17 as a safe & efficacious novel MS treatment.

doi:10.1016/j.jns.2013.07.1327
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The prevalence of autoantibodies in ms patients in Riga East
Clinical University Hospital, Latvia

G. Karelisa,b, L. Vainsteineb, I. Mihailovaa,c. aRiga Stradins University,
Riga, Latvia; bRiga East Clinical University Hospital, Riga, Latvia;
cPaul Stradins Clinical University Hospital, Riga, Latvia

Introduction: Multiple sclerosis (MS), lupus erythematosus (LE),
antiphospholipid syndrome (AFS) are chronic, immune-mediated,
relapsing–remitting disorders. Neurological symptoms and MRI can
have the same picture, but pathogenesis and treatment are different.
Objectives: To analyse antinuclear antibodies (ANA), antiphospholipid
antibodies (APA) and lupus anticoagulant (LA) in MS patients with
specific symptoms and MRI findings and determination of specificity,
sensitivity in MS differential diagnosis.
Methods: 31 MS patients from Riga East Clinical University Hospital
were included in the study. The patients were in remission and did
not get any disease modifying therapy before. The diagnosis was
established in a classic way — with MRI by McDonald's criteria.
Clinical symptoms, MRI, AFA IgG, IgM, LA, and ANA were analysed.
Results: Of 31 patients 17 (55%) were female with mean age of
34.4 ± 9.8 and male 14 (45%), were mean age of 36.1 ± 8.8. All patients
had changes inMRI according toMcDonald's criteria. Spinal cord changes
were detected in 90% of patients and optic neuritis in 59%. Spinal cord and
optic nerve injury was notedmore in females 55%. Positive autoantibody
was detected in 1 female, who didn't have any clinical differences from
other patients.
Conclusions:

1. ANA, AFA positivity is not frequent in MS patients with classic MS
symptoms and MRI findings.

2. Autoantibody tests in MS patients are to be considered when the
symptoms of the disease are atypical.

3. MS patients with positive autoantibody tests, should be further
reevaluated by repeating the autoantibody tests and observing the
clinical symptoms, in order to review of the diagnosis on time.

doi:10.1016/j.jns.2013.07.1328
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The spectrum of neuromyelitis optica

R. Kanesalingama, Y.K. Chiaa, G.B. Eowa, P.E.S. Easawb, M.H. Rafiac.
aPenang Hospital, Georgetown, Kuala Lumpur, Malaysia;
bPenang Medical College, Georgetown, Kuala Lumpur, Malaysia;
cKuala Lumpur General Hospital, Kuala Lumpur, Malaysia

Background: Neuromyelits optica (NMO) is an idiopathic inflam-
matory demyelinating disease of the central nervous system with a
predilection for the optic nerves and spinal cord with positive anti-
aquaporin 4 antibody.
Objective: To review the clinical features of our patients who tested
positive for anti-aquaporin 4 antibody.
Methods: Patients referred to our clinic with positive anti-aquaporin
4 antibody were reviewed.
Results: We reviewed 4 patients who had a history of transverse
myelitis. 2 had a history of optic neuritis and both had recurrent
myelitis and optic neuritis and were treated as mixed connective
tissue disease and multiple sclerosis respectively. The remainder 2
had first onset transverse myelitis as their sole clinical finding. None
were diagnosed as neuromyelits optica initially. All patients had
longitudinally extensive transverse myelitis (LETM) on MRI. All 4
tested positive for anti-aquaporin 4 antibody. All patients had their
diagnoses revised. 2 had definite NMO while the rest were classified
as NMO Spectrum Disorder (NMOSD) as they did not meet the
criteria for definitive NMO.
Conclusions: All patients with longitudinally extensive transverse
myelitis should be tested for anti-aquaporin 4 antibody.

doi:10.1016/j.jns.2013.07.1329
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The effects of multiple sclerosis on women's sexuality:
A controlled study

H. Gumusa, Z. Akpınarb, H. Yılmazc. aKonya Education and Research
Hospital, Konya, Turkey; bNecmettin Erbakan University, Konya, Turkey;
cPhysical Medicine and Rehabilitation, Konya Education and Research
Hospital, Konya, Turkey

MS is considered to have negative effects on women's sexual function.
Sexual function of MS women seems to be associated with functional
status and depression levels. Therefore, women with MS should also be
evaluated with the suspicion of sexual dysfunction during the diagnostic
and follow-up procedure. Mean age rates were 34.18 ± 8.23 in the study
group and 35.32 ± 8.12 in controls (p N 0.05). While mean duration of
complaints, and EDDS, BDI and total FSFI scores were 7.66 ± 5.47 years,
1.52 ± 1.43, 18.20 ± 10.56 and 20.31 ± 8.91 in patients respectively, the
scores of BDI and total FSFI were 7.61 ± 5.43 and 30.55 ± 4.29 in
controls, respectively. Compared to controls, BDI was higher, and total
and subscores of FSFI were lower in women with MS (p b 0.001). In MS
patients, a negative correlation was present between EDDS, and BDI
(p b 0.001, r: −748), total FSFI (p b 0.001, r: −822), and among FSFI
subscores, desire (p b 0.001, r: −779), orgasm (p b 0.001, r: −781),
satisfaction (p b 0.001, r: −762), pain (p b 0.001, r: −711), lubrication
(p b 0.001, r: −819) and arousal (p b 0.001, r: −812). Fifty-one
premenopausal women with MS were included into the study group,
and 57 healthy premenopausal women constituted controls. Functional
status ofMSpatientswas evaluatedwith ExpandedDisability Status Scale
(EDSS); depression levels with Beck Depression Inventory (BDI); and,
sexual functions with Female Sexual Function Inventory (FSFI). While
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evaluating the data, mean, standard deviation, student's t test and
Spearman's correlation analysis were used. To determine the sexual
disability and related factors in women with multiple sclerosis (MS).

doi:10.1016/j.jns.2013.07.1330
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Disability improvement in the first case treated by Natalizumab
in Libya

E.I. Darmun, M. Estuti. Neurology, Ali Omar Ascar Hospital, Tripoli, Libya

A 31 year old Libyan lady presented with left lower limb cramps &
sole numbness 6 years ago which spontaneously cured within
1 week. 4 months later she had the same symptoms & received IV
steroids, then she was put on injectable Interferon-beta. She was
stable & relapse free till Jan 2010 when she had left lower limb
weakness & received IV steroids. 10 months later she had left side
body numbness & left lower limb weakness & received IV steroids.
3 months later she had diplopia & right eye blurred vision with right
3rd nerve palsy followed by left lower limb weakness & received
steroids, but neurological deficit & EDSS worse than before. 7 months
later she had bilateral lower limb weakness & numbness up to the
waist &received IV steroids. 4 months later she had left lower limb
weakness, unsteadiness, right side body numbness with right side
facial numbness & urinary incontinence & received steroids. At that
time she started the 1st dose Natalizumab in Mar 2012 then once
every 4 weeks till this month when she received the 13th dose.
Clinically she had treatment ataxic paraparesis with right side
hypoesthesia and urinary incontinence & we noticed that the patient
started to improve clinically at the 3rd dose & the EDSS is getting
better since then. Nowadays she has no neurological disability just
mild past pointing in the left side & high DTR all over the body
(Lt N Rt). MRI brain & cervicodorsal spine were done several times in
each relapse and follow up MRI after Natalizumab treatment started
which showed incredible improvement so far.

doi:10.1016/j.jns.2013.07.1331
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Retrograde diagnosis of tumifactive multiple sclerosis

E. Darmuna, N. Habibb. aNeurology, Tripoli Medical University,
Ali Omar Askar Hospital, Tripoli, Libya; bNeurology,
Ali Omar Ascar Hospiotal, Tripoli, Libya

A 40 year old Libyan lady presented with acute severe headache &
bilateral blurred vision with nausea & vomiting which happened
8 years ago. Clinically she had left temporal hemianopia & brisk
reflexes all over the body with bilateral Babinsky sign. MRI brain
showed large high signal intensity peripherally enhancing lesion in
the right occipito-parietal region surrounded by edema and marked
compression on the occipital horn of the lateral ventricle. They
thought it was a tumour & surgical resection was done followed by
an IV steroid therapy. Clinically post-operative she had permanent
left temporal hemianopia only otherwise she was fully ambulatory
without disability in spite of the huge brain tissue defect. 4 months
later she had acute severe headache & MRI brain revealed recurrence
of right occipital enhancing legion with new involvement of the
splenium of the corpus callosum. A 2nd operation was done with

resection of the new lesion & no clinical disability except left
temporal hemianopia. A histopathology study showed nonconclusive
inflammatory changes. 2 months later she had severe headache&
bilateral blurred vision with tunnel vision. Clinically she had
papilledema. MRI brain showed new hyperintence legion noted in
the left occipital region with marked enhancement in addition to the
previous right occipital one & the splenium. IV steroids were given
with dramatic improvement. 3 months later follow up MRI brain
showed a decrease in size of the enhancing areas of both occipital
regions after steroid therapy. 1 month later a stereotactic biopsy was
done abroad & revealed a confirmed diagnosis of Multiple Sclerosis.
IV Metoxantrone was started & she is stable till now.

doi:10.1016/j.jns.2013.07.1332
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G. Avagyan, A. Sahakyan, A. Avetisyan, H. Manvelyan. Neurology,
Yerevan State Medical University, Yerevan, Armenia

Background: Multiple sclerosis (MS) is a degenerative, inflammato-
ry, immune-mediated disease affecting, 2.5 million individuals
worldwide presenting the most common disabling disease of the
CNS in young adults. The wide range of symptoms affects all aspects
of physical and mental health. Unfortunately, no officially published
up-to-date data exists on MS prevalence in Armenia.
Objective: The primary aim of the study is to establish association
between the EDSS score and overall quality of life among MS patients.
This study will also reevaluate the prevalence and incidence of MS in
Armenian population, and assess the disability status and quality of life.
Methods: Cross-sectional study design was used to assess all
patients with definite MS admitted to our clinic. The quality of life
was measured by a Multiple Sclerosis Quality of Life (MSQOL)-54
questionnaire, which was translated and adapted for use with
Armenian speakers. The Expanded Disability Status Scale (EDSS)
evaluated disability. The data was analyzed using descriptive
statistics, correlation and regression analysis.
Results: 45 MS patients were interviewed and underwent neurological
examination. Mean age and duration of disease were 34 and 5.5 years
respectively. Mean physical health and mental health composite scores
were 105.5 and 54.4. Statistically significant correlationwas established
between (MSQOL)-54 physical composite score, mental health com-
posite score and EDSS (p b 0.01) score implying that poorer QoL was
associated with higher EDSS scores and more severe disability.
Conclusion: The findings being consistent with previous studies
indicate that measures should be taken to improve the quality of life
and disability status of these patients.

doi:10.1016/j.jns.2013.07.1333
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Duration of multiple sclerosis on quality of life:
Preliminary results of Armenian study

A. Sahakyan, G. Avagyan, A. Avetisyan, H. Manvelyan. Neurology,
Yerevan State Medical University, Yerevan, Armenia

Background: Multiple sclerosis (MS) is an inflammatory, immune-
mediated disease of the central nervous system, affecting and disabling
young adultswith complexity ofmanifestations varying frombenign up
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to devastating disease. It is obvious that the disease affects all aspects of
the patient'smental and physical health negatively impacting on overall
quality of life of a person.
Objective: The aim of the study was to study correlation between the
quality of life and disease duration.
Methods: In this cross-sectional study all patients with definite MS
included in 3 year long research were evaluated for quality of life
measured by a Multiple Sclerosis Quality of Life (MSQOL)-54 question-
naire previously validated and adjusted for usewith Armenian speakers
and disabilitymeasured by the Expanded Disability Status Scale (EDSS).
Descriptive statistics, correlation and regression analyseswere included
in statistical analysis.
Results: In total, 45 MS patients were interviewed and assessed. The
mean age of the participants was 34 with male predominance (24/21).
The average disease duration was 5.5 years. Mean physical health and
mental health composite scorewere 105.5 and54.4 respectively. Totals of
each of the domains of (MSQOL)-54 were also calculated and analyzed.
Statistically significant correlation was found between disease duration
and (MSQOL)-54 physical composite score (p= 001) andmental health
composite (p= 0.003) indicating that poorer QoL was associated with
longer disease duration.
Conclusion: The findings suggest that the duration of the disease can
be a significant clinical parameter for the quality of life in MS
patients, and must be considered in patient evaluation.

doi:10.1016/j.jns.2013.07.1334
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The probiotic therapy in patients with multiple sclerosis:
Microbiological, immunological and clinical aspects

N.N. Spirin, D.V. Kiselev. Yaroslavl State Medical Academy, Yaroslavl, Russia

Background: In recent years, the results of some pilot studies
demonstrated the possible role of the intestinal microflora in the
development of the demyelinating process in the CNS. Based on this,
views were expressed that the correction of the intestinal dysbiosis
possibly can be used for prevention and treatment of multiple
sclerosis (MS).
Objective: To evaluate the effect of probiotics on intestinal
microflora and some immunological parameters in patients with MS.
Materials and methods: We examined 40 treatment-naive patients
with relapsing–remitting MS, conducting clinical, bacteriological and
immunological studies in the dynamics. Patients with intestinal
dysbiosis received therapy with probiotic "Bifidumbakterin forte".
Results: Intestinal dysbiosiswas identified in 87.5% of patients withMS.
The incidence and severity of dysbiosiswere associatedwith the clinical
severity of MS. In 71.4% of cases dysbiosis had clinical manifestations
(dyspepsia). Dysbiosis was characterized by changes in both the
indigenous and pathogenic flora: decreased levels of bifidobacteria
and lactobacilli, changes in the content of E. coli, elevated levels of
Candida, Staphylococcus, Klebsiella, and Clostridium. There were corre-
lations between the greater severity of intestinal dysbiosis, and lower
levels of T-lymphocytes, phagocytosis, oxygen-dependent metabolism
of neutrophils, and increased levels of IgM and IgG. After a course of
probiotic complete or partial regression of dysbiosis observed in 80% of
patients; also there was a reduction of circulating immune complexes,
CD-HLA-DR, initially increased helper–suppressor ratio, as well as
reducing the severity of dyspepsia.
Conclusion: Probiotic therapy may be considered as a promising
pathogenetic (immunomodulatory) and symptomatic therapy of MS!

doi:10.1016/j.jns.2013.07.1335
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The influence of thyroid autoimmune reactivity in the course
of multiple sclerosis

N.N. Spirin, E.V. Kiseleva. Neurology, Yaroslavl State Medical Academy,
Yaroslavl, Russia

Background: Many authors have noted a higher frequency of
autoimmune thyroid disease occurrence in patients with multiple
sclerosis (MS). The influence of the autoimmune response to thyroid
antigens on the course of MS is very interesting.
Objective: The objective of this study was to determine the
characteristics of MS in patients with thyroid autoimmune reactivity.
Patients and methods: 84 patients (16 males, 68 females) with
clinical definite relapsing–remitting MS were examined. All patients
had clinical remission. The average age was 37.1 ± 10.03 years (18–
56 years). Severity of neurological deficit was assessed according to
the EDSS. All patients underwent ultrasonography of the thyroid
gland, serum for thyroid hormones (TG), and anti-thyroid peroxidase
and thyroglobulin. All statistical analyses have been made using a
standard statistical package.
Results: 17% of patients had elevated titers of antibodies to thyroid
antigens. 26% of patients without thyroid pathology were the
comparison group. These groups were comparable in age and gender
composition.
The continuance of first remission in patients with thyroid autoimmu-
nity was significantly shorter (1.4 ± 1.11 and 2.7 ± 3.81 years, p =
0,048). In patients with thyroid antibodies progression rate was 0.9 ±
0.75 score/year, in the comparison group it was 0.5 ± 0.34 score/year,
p = 0,03. There was a statistically significant correlation between the
levels of antibodies to thyroglobulin with the total number relapse,
r = 0.59, p = 0.01.
Conclusion: The presence of the patient autoimmune reactivity to
antigens of the thyroid can be a predictor of severe MS.

doi:10.1016/j.jns.2013.07.1336
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Multiple sclerosis in Armenia: Quality of life and depression

A. Avetisyan, G. Avagyan, A. Sahakyan, H. Manvelyan. Neurology,
Yerevan State Medical University after M. Heratsi, Yerevan, Armenia

Background:Multiple sclerosis (MS) is an inflammatory demyelinating
disease affecting the Central Nervous System, and is a leading cause of
disability in young adults. Quality of life (QoL) usually decreases in MS
patients. Many of them develop depression. Currently there are no
accepted publications showing different aspects of MS in Armenia.
Objective: We aimed to evaluate QoL, its correlation with disease
duration and type, depression and their intercoupling in MS patients.
Patients and methods/material and methods: 45 patients with
different types of MS had been investigated. For all patients diagnosis
was based on clinical symptoms andMcDonaldMRI criteria. Average age
and disease duration were 34 and 6.2 years, respectively. Quality of life
was assessed by Multiple Sclerosis Quality of Life (MSQOL)-54 question-
naire which includes both physical and mental health assessment
scales. Beck's Depression Inventory (BDI) was used in order to diagnose
depression.
Results: Average physical and mental health composite scores for MS
patients were 82.06 and 54.4, respectively. Statistically significant
correlation was established between (MSQOL)-54 physical composite
and BDI scores, mental health composite and BDI scores, intimating that
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decreased QoLwas associated with higher BDI scores (p b 0.001). Long-
term disease duration was associated with lower QoL. Decrease of QoL
was directly proportional to the high degree of neurological deficit and
frequency of new attacks.
Conclusion: Decreased QoL is primarily connected with long-term
disease duration, degree of neurological deficit, frequency of new
attacks and depth of depression. QoL must be considered in effective
management of MS patients.

doi:10.1016/j.jns.2013.07.1337
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Carbonyl proteins as marker of oxidative stress derived protein
damage in neuroinflammatory and neurodegenerative diseases

P. Rommera, J. Greilbergerb, R. Herwigc, E. Auffa, F. Leutmezera.
aNeurology, Medical University of Vienna, Vienna, Austria; bPhysiology,
Medical University Graz, Graz, Austria; cUrology, Medical University of
Vienna, Vienna, Austria

Background: The importance of oxidative stress in the genesis of
neuro-immunological diseases has been discussed extensively. Carbon-
yl groups may be the end link of a series of metabolic processes leading
to apoptosis and neuron damage.
Multiple sclerosis (MS) is themost common chronic neuro-inflammatory
disease and amajor cause for disability in young adults. Oxidative stress is
driven by inflammation and leads to degeneration. By now, established
markers of oxidative stress in CSF are rare.
The aim of the study is to detect carbonyl proteins in CSF in patients
with MS, neurodegenerative diseases and healthy controls.
Materials and methods: CSF from diagnostic lumbar punctures was
tested. To determine levels of oxidative stress in cerebrospinal fluid
(CSF) Carbonyl Protein was measured by the Carbonyl Protein ELISA
Kit (Immundiagnostik AG, Germany).
Results: Patients were divided in three subgroups (neuro-immunological
disease, neurodegenerative disease, healthy controls).
Level of CP differed significantly between subgroups (p = 0.025)
(Kruskal–Wallis-Test), mean values: neuro-immunological disease
630.8, neurodegenerative disease 756.1, and healthy controls 356.5.
Conclusion: In this pilot trial we tried to detect carbonyl groups
(proteins?) as markers of oxidative stress. The results of this trial
showed a significant difference in the mean levels of proteins in
CDMS and neurodegenerative diseases in comparison to healthy
controls. In conclusion, the trial showed that carbonyl proteins are
able to serve as marker for oxidative stress. Larger trials have to
show whether carbonyl proteins may be able to serve as biomarker
for more severe course of disease or for developing CDMS in patients
with CIS.

doi:10.1016/j.jns.2013.07.1338

Abstract — WCN 2013
No: 2771
Topic: 6 — MS & Demyelinating Diseases
NK cell expansion predicts treatment response to rituximab

P.S. Rommer, E. Auff, F. Leutmezer. Neurology, Medical University of
Vienna, Vienna, Austria

Background: Rituximab is used in a plenty of neuro-immunological
diseases although it has not been approved for any neurological disease.
Positive results have been published for relapsing–remitting Multiple
Sclerosis (RRMS), Neuromyelitis optica (NMO) aswell as case reports on

secondary progressiveMS (SPMS), andmyasthenia gravis (MG). Results
in RRMS and NMO are impressive, whereas results are inconsistently in
progressive MS and MG. Because of possible side effects of rituximab,
biomarkers to predict clinical response to rituximab would be of
particular interest. In rheumatoid arthritis, a favourable response to
CD20 therapeuticswas associatedwith an increase inNK. The aim of this
study was to detect predictors of efficacy in patients with neuro-
inflammatory diseases treated with rituximab.
Methods: We determined the levels of CD3+, CD3+CD8+,
CD3+HLADR+, CD3−CD16&56+ and CD3+CD16&56+ cells in
patients with neuro-immunological diseases.
Results: Overall fourteen patients were included in this study. Patients
were grouped in responders and non-responders according to clinical
disease progression during rituximab therapy. Responders showed a
higher ß and R2 for NK-cells in contrast to non-responders. The
difference between these groups differed significantly (p b 0.001).
Conclusion: We found a statistically significant difference between
responders and non-responders to Rituximab therapy in patients
with neuro-immunological diseases. Responders showed a higher
increase in the NK-cell population following initiation of Rituximab
treatment as compared to non-responders.
Our results are in line with those in rheumatoid arthritis. Therefore
we suggest that NK-cells might serve as a predictor of clinically
favourable treatment response to Rituximab in patients with neuro-
inflammatory diseases.

doi:10.1016/j.jns.2013.07.1339
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Microrna regulation of B cells in multiple sclerosis:
MIR-320 and its specific targets

L.L. Aung, S. Dhib-Jalbut, K.E. Balashov. Neurology, Rutgers-Robert
Wood Johnson Medical School, New Brunswick, NJ, USA

Background and objective: B cells are strongly implicated in the
pathogenesis of multiple sclerosis (MS). The role of microRNA
(miRNA) in MS is not well understood. We studied if miRNAs
regulate pro-inflammatory capabilities of B cells in MS.
Patients and methods: B cells and monocytes were separated from
untreated patients with MS and age- and gender-matched control
healthy subjects (CHS). Expression of 904 miRNAs was tested by
microarrays followed by validation with real-time qPCR. Expression
of molecules targeted by miRNAs was analyzed by Western blot,
ELISA and Flow cytometry. Transfection experiments with miRNA
inhibitors were conducted to prove the inhibitory effect of endog-
enous miRNAs on expression of its targets.
Results: Expression of miR-320 was significantly decreased in B cells
of MS patients compared to CHS, p = 0.014, but not in monocytes.
Expression of molecules specifically targeted by miR-320, Matrix
metallopeptidase 9 (MMP-9), the protein implicated in disruption of
blood-brain barrier, and Transferrin receptor protein 1 (TFRC), was
significantly increased in B cells of patients. To test whether
endogenous miRNA-320 inhibits MMP-9 secretion and TFRC expres-
sion, B cells from CHS were transfected with specific miR-320
inhibitor which led to increased TFRC expression and MMP-9
secretion to levels seen in patients with MS.
Conclusion: miR-320 expression is selectively decreased in B cells of
patients with MS. This is associated with increased expression of
miR-320-specific targets, TFRC and MMP-9, which promote cell
proliferation and blood–brain barrier disruption, respectively.

doi:10.1016/j.jns.2013.07.1340
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Assessment of natural course and prognosis of CIS: A prospective
study on Iranian patients

M. Moghaddasia, N. Mohebia, H. Karimib. aNeurology, Rasool Akram
Hospital, University of Medical Sciences, Tehran, Iran; bUniversity of
Medical Sciences, Tehran, Iran

Objective: To assess natural course of clinically isolated syndrome
(CIS) and the role of some probable risk factors for the development
of CDMS, in an Iranian population.
Materials and methods: In this prospective study, we studied 50
consecutive patients with CIS, presented in the neurology clinic of
Rasul-e-Akram hospital in Tehran, from April 2007 to March 2011. We
followed up each patient in 3-month intervals. The endpoint of the
study was either diagnosis of CDMS or the end of considered period for
follow up.
Results: We studied 50 patients with CIS (40 women, 10 men), age
29.0 ± 8.4 years. 76% of patients were between 20 and 40 years old.
The most common presenting syndrome was optic neuritis (46%).
Clinical conversion rate was 44%, during the follow up time 29.4 ±
11.4 months. It took 9.1 ± 9.6 months for CIS to convert to CDMS.
The primary EDSS scores 1.3 ± 1.0. Initial brain MRIs were space
positive in 58% of cases, and initial cervical MRIs were normal in
45.8% of patients. In this study, we did not observe any statistical
association between age at onset of disease, sex, CIS type, primary
MRI findings, primary EDSS scores and progression of CIS to CDMS.
Conclusion: Since early diagnosis and treatment of MS are very
helpful in proper management of the disease, it would be of great
benefit to assess the likelihood of developing CDMS in every patient
presenting with a first episode suggestive of MS.

doi:10.1016/j.jns.2013.07.1341
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Correlation between retinal nerve fiber layer thickness and expanded
disability status scale in Iranian patients with relapsing–remitting
multiple sclerosis

N. Mohebia, M. Moghaddasia, H. Karimib. aNeurology, Rasool Akram
Hospital, University of Medical Sciences, Tehran, Iran; bUniversity of
Medical Sciences, Tehran, Iran

Objective: To evaluate the peripapillary retinal nerve fiber layer
(RNFL) thickness in relapsing–remitting multiple sclerosis (RRMS)
and its association with disability scales.
Patients and methods: In this cross-sectional study, 69 patients with
RRMS, with or without history of optic neuritis (ON), were coinciden-
tally included. The patients' expanded disability status scale (EDSS)
scores were evaluated by a neurologist. Peripapillary RNFL thickness
was assessed by an ophthalmologist, using a Heidelberg Retinal
Tomography (HRT) II device.
Results: 56 females and 13 males, with mean ± SD age of 29.4 ± 4.1
(range = 17–59) years old, disease duration from 2 months to 20 years
were studied. EDSS score measurements 2.83 ± 0.56, mean of 2.69 and
2.86 for men and women respectively. Mean ± SD of RNFL thickness of
both eyes 0.223 ± 0.051 in all patients, 0.215 ±0.053 in patients with
history of ON, and 0.231 ± 0.051 in those without history of ON. Mean
RNFL thickness were not statistically different in patients with and
without history of taking interferon. We did not find any statistical
relation between disease duration and mean RNFL thickness of both
eyes, in all patients and patients with or without ON. There was no

significant correlation between EDSS and mean RNFL thickness of both
eyes, in all patients and patients with or without history of ON.
Conclusion: Although not statistically approved, measurement of
RNFL thickness appears to be a good strategy in evaluating the
natural course of RRMS and the level of disability.

doi:10.1016/j.jns.2013.07.1342
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A global survey on risk and occurrence of both domestic and
work accidents in patients with multiple sclerosis

C.C. Incerti, O. Argento, G. Magistral, C. Caltagirone, U. Nocentini,
V. Pisani. Neurology and Neurorehabilitation Unit, I.R.C.C.S. Santa Lucia
Foundation, Roma, Italy

Background: Multiple Sclerosis (MS) can cause a reduction of
functional independence in daily living, employment and community
participation. Previous studies suggested that MS patients are more
prone to incur in accidents, such as falls, during their lifetime. However,
few data are currently available about domestic and work accidents.
Objectives: Our goals were reporting frequencies of main types of
domestic (DA) and work accidents (WA) in MS, and assessing possible
influence of cognitive and physical symptoms on their occurrence.
Patients and methods: We enrolled two cohorts of MS patients and
matched control groups (CTRL). Thirty-one MS workers were inter-
viewed about accidents and related risks on working places, while fifty
MS subjects were chosen to respond about domestic traumas. Scales of
neurological disability, cognitive impairment,mood and fatiguewere also
performed.
Results:While no statistical difference was found in the amount of WA
and DA types between MS and CTRL, bumps emerged as the most
recurrent type inMS. Significant correlationwas found between bumps
and Raven Matrices within MS DA group, while only risk of accident
positively correlated with both cognitive fatigue and self-perceived
depression in WA. Notably, EDSS and MSFC scores did not seem to
influence WA and DA.
Conclusion: Our report showed the prevalence of bump, both in DA
and WA MS cohorts. Interestingly, disability does not seem to play a
major role in determining the event. Cognition, fatigue and self-
perceived depression might be crucial in predicting the risk of WA.

doi:10.1016/j.jns.2013.07.1343
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Safety and tolerability of BG-12 (dimethyl fumarate) in
relapsing–remitting multiple sclerosis: Interim results
from the endorse extension study

K. Selmaja, J.T. Phillipsb, R.J. Foxc, K. Raghupathid, H. Yuand,
M. Novasd, M.T. Sweetserd, N.C. Kurukulasuriyad, V. Vigliettad,
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Immunology Research, Dallas, TX; cMellen Center for Multiple Sclerosis
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Background: BG-12 (dimethyl fumarate) demonstrated a positive
benefit-risk profile in the Phase 3 DEFINE and CONFIRM studies.
Objective: To report interim safety results (as of March 30, 2012) from
ENDORSE, an ongoing, 5-year extension of DEFINE and CONFIRM.
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Patients and methods: Patients previously randomized to BG-12
240 mg twice (BID) or three times daily (TID) continued on the same
dose in ENDORSE. Patients previously randomized to placebo (both
studies) or glatiramer acetate (CONFIRM) were re-randomized 1:1 to
BG-12 240 mg BID or TID. Analyses were performed according to
treatment groups defined by whether patients were continuing BG-
12 treatment or new to BG-12 treatment in ENDORSE.
Results: This analysis included 1,960 patient-years of follow-up. In
the continuing groups, the incidence of adverse events (AEs), serious
AEs, and discontinuations due to AEs was 80–82%, 10–12%, and 2–4%,
respectively. In groups new to BG-12, these incidences were 75–85%,
8–16%, and 10–22%, respectively. The most common AEs (≥10% in
any group) were MS relapse and nasopharyngitis for the continuing
groups, and flushing, MS relapse, nasopharyngitis, diarrhea, and
upper abdominal pain for the newly treated groups. Serious infection
incidence was ≤2% in each group. There were 14 malignancies (13
patients), diverse in type/location: six malignancies in patients
continuing BG-12 and eight malignancies in patients newly treated.
There were three deaths, none considered related to BG-12.
Conclusion: No new or worsening safety signals were identified for
patients continuing BG-12. The safety profile for patients newly treated
in ENDORSE was consistent with that in DEFINE and CONFIRM.

doi:10.1016/j.jns.2013.07.1344
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Background: Oral BG-12 (dimethyl fumarate) demonstrated positive
clinical and neuroradiological efficacy and an acceptable safety
profile in the Phase 3 DEFINE and CONFIRM trials.
Objective: To present the results of a pre-specified, integrated
analysis of DEFINE and CONFIRM, conducted to obtain a more
precise estimate of the therapeutic effect of BG-12 on MRI endpoints.
Patients and methods: Eligible patients were aged 18–55 years and
had a diagnosis of RRMS (McDonald criteria) and an Expanded
Disability Status Scale score of 0–5.0. In DEFINE, patients were
randomized 1:1:1 to receive BG-12 240 mg twice (BID) or three
times daily (TID) or placebo. In CONFIRM, patients were randomized
1:1:1:1 to receive BG-12 240 mg BID or TID, placebo, or glatiramer
acetate (reference comparator). MRI was performed in a subset of
patients at sites with validated MRI capability.
Results: A total of 1,046 patients (MRI cohort) were randomized and
received placebo (n = 347), BG-12 BID (n = 345), or BG-12 TID
(n = 354). At 2 years, BG-12 BID and TID reduced the number of
new/newly enlarging T2-hyperintense lesions by 78% and 73%,
respectively; new non-enhancing T1-hypointense lesions by 65%
and 64%, respectively; and the odds of having more gadolinium-
enhancing lesions by 83% and 70%, respectively, as compared to
placebo (all comparisons p b 0.0001).
Conclusion: The results of the integrated analysis demonstrate
consistent benefits of both dosing regimens of BG-12 on MRI activity.
Alongside strong clinical efficacy and an acceptable safety profile,

these results suggest that BG-12 has the potential to become a
valuable oral treatment option for RRMS patients.

doi:10.1016/j.jns.2013.07.1345
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Background: Oral BG-12 (dimethyl fumarate) demonstrated clinical
and neuroradiological efficacy and an acceptable safety profile in the
Phase 3 DEFINE and CONFIRM studies.
Objective: To report the results of a pre-specified, integrated analysis
of health-related quality of life (HRQoL) endpoints in DEFINE and
CONFIRM.
Patients and methods: HRQoL endpoints assessed in both studies
were the Short Form-36 (SF-36) Physical and Mental Component
Summary (PCS/MCS) scales, global assessment of well-being visual
analog scale (VAS), and the EuroQOL-5D (EQ-5D) VAS. Higher scores
indicated better HRQoL.
Results: A total of 2,301 patients were randomized to receive
placebo (n = 771) or BG-12 240 mg twice (BID; n = 769) or three
times daily (TID; n = 761). Physical and mental health and
functioning were significantly improved with BG-12 versus placebo.
At 2 years, mean SF-36 PCS scores increased from baseline by 0.47
(BID) and 0.43 (TID) versus a reduction of −1.05 (placebo; both
p b 0.0001). SF-36 MCS scores increased by 0.31 (BID) and 0.63 (TID)
versus a reduction of −0.60 (placebo; p = 0.0246 and p = 0.0107,
respectively). BG-12-treated patients reported a significantly better
sense of well-being and perception of health status than placebo-
treated patients. Mean changes from baseline to 2 years with BID and
TID versus placebo were −0.3 and +0.1 versus −4.0 for global well-
being VAS (both p b 0.0001) and −0.90 and −0.31 versus −3.37 for
EQ-5D VAS (p = 0.0011 and p = 0.0002, respectively).
Conclusion: BG-12 treatment resulted in significant improvements
in physical and mental aspects of health and functioning, general
well-being, and overall health status compared with placebo in
RRMS patients.

doi:10.1016/j.jns.2013.07.1346
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Background: Oral BG-12 (dimethyl fumarate) demonstrated an
acceptable safety profile in the Phase 3 DEFINE and CONFIRM studies.
Common adverse events (AEs) included flushing and gastrointestinal
(GI) events.
Objective: To further characterize GI AEs in patients treatedwith BG-12
240 mg twice daily (BID) in DEFINE and CONFIRM.
Patients and methods: A post-hoc, integrated analysis of the
incidence, nature, severity, and management of GI AEs in DEFINE
and CONFIRM was conducted, focusing on the initial treatment
period (through Month 3). Management of GI AEs was evaluated by
manual review of concomitant medications temporally associated
with and indicated for each GI event.
Results: A total of 1,540 patients in DEFINE and CONFIRM were
randomized to receive placebo (n = 771) or BG-12 BID (n = 769).
The most common (≥5% patients) GI AEs during the initial treatment
period were abdominal/upper abdominal pain, nausea/vomiting, and
diarrhea; of these events, 91%, 95%, and 96%, respectively, were mild
or moderate in severity, and 38%, 33%, and 26% were treated with
symptomatic therapies. Symptomatic therapies included omeprazole,
paracetamol, ranitidine, metoclopramide, domperidone, and loperamide
(efficacy not assessed). Few patients (b1% placebo, 3% BG-12) discon-
tinued treatment due to GI events.
Conclusion: GI AEs associated with BG-12 during the initial
treatment period generally are mild or moderate in severity and
infrequently lead to treatment discontinuation. Further studies are
needed to evaluate the efficacy of individual management strategies.

doi:10.1016/j.jns.2013.07.1347
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Background: There is an intrinsic relationship between systemic
autoimmune diseases and myelitis. Most of them are reported with
acute transverse myelitis, some of them with longitudinally extensive
myelitis (LTEM) and by now in the Neuromyelitis optica spectrum
disorders (NOSD) Researching in major scientific directories there are no
cases reporting the association between acute myelitis and Scleroderma.
Objective: Describe an unreported association with Scleroderma and
LTEM.
Patients and methods: A 53 year old man was admitted with
progressive weakness in the last 24 h. Symptoms began with sudden
pain and leg paresthesia and evolved to a complete medullary
syndrome with paraplegia, bladder dysfunction and a sensory
impairment by the level of T8. He was previously diagnosed with
Scleroderma four years ago. He presented by Raynoud fenomena,
sclerodactyly and telangiectasia in the face, chest, and upper and
lower limbs. He presented a positive nucleolar pattern ANA. Lab tests
have shown elevated proteins in CSF and elevated CRP and ESR. A full
spinal MRI has shown a contiguous T2 increased signal beginning

from the bottom of the medulla oblongata to the level of T8
confirmed in the transactional view.
Results: The patient was submitted to a five-day course of Methylpred-
nisolone followed by a course of Intravenous Human Hyperimmune
Gammaglobulin. The patientwas dischargedwith prednisone, colchicin
and chloroquine. He returned 27 days later fully walking, without
bladder or sensory dysfunctions. Antiaquaporin-4 IgG autoantibody
was negative.
Conclusion: This case reported the association between Scleroderma
and LTEM in the NOSD.

doi:10.1016/j.jns.2013.07.1348
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Background: The case presented here emphasizes the role of an
accurate diagnosis for proper targeting of therapy.
Objective: Demyelinating disease should be considered even in older
patients with focal and fluctuating neurological symptoms.
Patients and methods: In March 2013, a 50-year-old woman was
admitted with acute left hemiplegia and severe dysarthria, which
occurred three days ago. Ten days earlier the patient had intense
vertigo, nausea, vomiting, diplopiae, speech difficulty and unstable
gait. Neurological status on admission showed severe dysarthria,
bilateral rhythmic nystagmus, left hemiplegia, vivid generalized
muscle tendon reflexes with asymmetry in the right and positive
Babinski sign on the right. In the following days MRI of the brain and
lumbal puncture were performed. MRI of the brain showed
hypersignal changes in T2 and FLAIR images. CSF electrophoresis
showed mild immune activity in the central nervous system.VEP
showed a prolonged latency in P100 on the right eye.
Results: Therefore, disseminated demyelinating process was diag-
nosed and intravenous methylprednisolone treatment was initiated
(1 g/day for 5 days) with a subsequent progressive improvement of
the neurological symptoms.
Discussion: Our case has shown that sudden, rapid and unusual
neurological deficits can be observed in multiple sclerosis (MS). In
such cases, there is a wide range of diseases in the differential
diagnosis, including ischemic cerebrovascular events. The presented
case demonstrates rare Multiple Sclerosis cases with late onset of the
disease by the age of 50.The correct diagnosis of these two entities is
essential for proper treatment.

doi:10.1016/j.jns.2013.07.1349
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Background: Multiple sclerosis (MS) is a chronic disease affecting
young adults, manifesting beside motor and visual deficits also by
cognitive impairment, including memory. Recent studies indicated
that cognitive impairment can be present already in patients with
clinically isolated syndrome (CIS), who are at higher risk of
developing CDMS (clinically definite MS) but specific studies focused
on memory in CIS patients are lacking.
Objective: To assess whether verbal and non-verbal memory recall
and recognition are impaired in patients with CIS.
Patients and methods: 14 patients on interferon-β fulfilling criteria
for CIS and 14 healthy matched controls underwent brain MRI
(magnetic resonance imaging) and detailed neuropsychological
testing including tests of verbal (Rey Auditory Verbal Learning Test —
RAVLT) and non-verbal (Brief Visual Memory Test Revised — BVMT-R)
memory.
Results: Patients with CIS and controls did not differ in basic
demographic characteristics. Patients with CIS were impaired on
RAVLT-trials 1–6 (p= .03) and delayed recall after 30 min (p= .024),
but not in recognition (p= .789). Patients with CIS were impaired on
BVMT-R-trials 1 to 3 (p= .001), and borderline on recall (p = .057),
but not in recognition (p= .327).
Conclusion: Our results suggest that impairment of both verbal and
nonverbal memory recall may be present already in patients with
CIS. The memory recognition is spared. There is ongoing a follow-up
study to determine whether patients with CIS and more pronounced
memory impairment are more likely to develop CDMS and to find
structural correlates of memory impairment in patients with CIS on
brain MRI.

doi:10.1016/j.jns.2013.07.1350
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Background: Botulinum neurotoxin (BoNT) treatment affects multiple
levels of the sensorimotor system and can relieve spasticity of lower
limbs caused by multiple sclerosis. The aim of our functional magnetic
resonance study was to evaluate cortical activation changes following
botulinum-toxin treatment of leg spasticity in multiple sclerosis.
Methodology: Four patients (1 man, 3 women, mean age 46.5, SD
9.3 years) with multiple sclerosis affected with leg spasticity were
studied. Patients performed repeated knee extension–flexion move-
ments during brain functionalMRI whichwas acquired in three sessions:
before and 4 and 12 weeks after BoNT treatment into the spasticmuscles.
The change of leg spasticity was assessed using the Snow scale.
Results: BoNT treatment decreased leg spasticity across the group.
fMRI pre-BoNT treatment showed extensive bilateral task-related
activation of frontoparietal sensorimotor cortical areas, whereas
post-BoNT treatment caused retraction to midline and contralateral
sensorimotor cortex. Third examination after 12 weeks of BoNT
treatment showed re-expansion to a similar extent as seen in the
pre-BoNT session.
Conclusions and relevance: This pilot study suggests that relief of
leg spasticity may be associated with temporary partial normaliza-
tion of activation in primary and association sensorimotor cortical
areas. Spasticity may be contributing to the documented compensa-
tory overactivation of the sensorimotor system in multiple sclerosis.

doi:10.1016/j.jns.2013.07.1351
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Systemic lupus erythematosus (SLE) is a chronic, inflammatory and
autoimmune disease affecting various organs and neurological
systems. Although peripheral polyneuropathies can be seen in 10–
15% of SLE patients, Guillain–Barre Syndrome (GBS) has been rarely
reported in SLE and usually has very poor prognosis. In this case
report, a 32-year-old man who followed up with SLE and diagnosed
GBS will be discussed.
The patient had numbness and weakness in his distal lower limbs
around two weeks after his nausea, vomiting and cough symptoms.
His neurological examination showed cranial and peripheral poly-
neuropathy findings. In his cerebrospinal fluid examination, there
was no cell and the amount of protein was high (173 mg/dl). EMG
examination showed mixed-type polyneuropathy findings that were
affecting motor fibers. Antibody of GQ1b was (−). Intravenous
immunoglobulin (IVIG) treatment was begun with 0.4 g/kg/day
dosage. After 3 days of treatment, the patient got worse and was
taken to the intensive care unit and intubated due to bulbar and
respiratory problems. Treatment continued with pulse steroids for
5 days (1 g/day), 3 sessions of plasmapheresis and 2 sessions of
cascade filtration and oral methylprednisolone therapy was started.
Gaze palsy improved and tetraparesis began to decline after
3 months in the intensive care unit and the patient was extubated.
Our case will be discussed because of association of SLE and GBS. This
association rarely occurs and usually results in mortality.

doi:10.1016/j.jns.2013.07.1352
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Background: Magnetization transfer is a quantitative imaging
technique which can assess tissue integrity. A clinically isolated
syndrome (CIS) is the initial presentation form in multiple sclerosis
(MS) patients.
Objective: To evaluate the use of magnetization transfer (MT) MRI in
clinically isolated syndromes (CIS) in order to know the prognosis of
the disease course.
To compare the prognostic value of MT parameters with conven-
tional MRI markers like black holes and infratentorial lesions.
Methods: Patients with clinically isolated syndrome (CIS) were
followed for 3 years.
Complete neurological explorations were performed every six months.
3 T MRI was performed at the diagnosis and after three years.
MTR histograms of whole brain, normal appearing white matter
(WM) and grey matter (GM) were produced and calculated using
JIM (Xinapse).
Results: 17 patients were examined (9 females). The baseline mean
EDSS was 1.68 and 1.15 after three years. Only 8 patients had black
holes during the study.
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A significant correlation was found between baseline peak WM MTR
at baseline and EDSS at the end of the study (r: −0.82, p:0.001). The
correlation between average MTR values at baseline and EDSS at the
end was moderate (r: −0.68, p: 0.01). The EDSS at three years was
also associated with the number of infratentorial lesions at baseline
(r: 0.75, p: 0.002)and the black holes volume (r: 0.82, p b 0.001).
Conclusion: Our data suggest that MTR parameters at baseline are
associated with disability progression. Black holes and infratentorial
lesions are good markers for disease progression but they are not
always present at the beginning.

doi:10.1016/j.jns.2013.07.1353
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Introduction: Biological agents have revolutionized the treatment of
several inflammatory diseases with a growing number of reports of the
paradoxical induction of autoimmune reactions, including CNS demy-
elination. On the other hand, monoclonal antibodies have been linked
to the development of progressive multifocal leukoencephalopathy
(PML).
Case report: A 46-year-old man presented with right arm paresis and
hypoesthesia progressing over 1 month. He had a medical history of
seronegative spondylarthropathy, treated with TNFα antagonists
(sequentially Etanercept, Adalimumab and Golimumab). The brain
MRI showed a lesion involving the left perirolandic white-matter, with
T2-hyperintensity, no mass effect, mild gadolinium enhancement and
heterogeneous restriction on diffusion, and a smaller lesion on the right
hemisphere. A PML was considered and Golimumab treatment was
interrupted but there was clinical aggravation during the next
2 months. CSF cytochemistry was normal but oligoclonal bands were
detected. JC virusDNAwasnot foundon PCRanalysis of CSF and urine. A
brain biopsy of the main lesion was subsequently performed and
showed white matter demyelination with macrophage infiltration,
thickened vessels surrounded by T-lymphocyte infiltration and astro-
cyte hyperplasia, without viral inclusions. PCR analysis for JCV in brain
tissue was negative. The diagnosis of CNS demyelination associated
with TNFα antagonistswas considered and the patientwas treatedwith
high dose corticosteroids followed by slow oral tapering with clinical
and radiological amelioration and subsequent stabilization.
Conclusion: CNS demyelination associated with TNFα antagonists
has a heterogeneous clinical and radiological presentation. Our case
discloses a clinical picture that may simulate a PML.

doi:10.1016/j.jns.2013.07.1354

Abstract — WCN 2013
No: 2391
Topic: 6 — MS & Demyelinating Diseases
Clinical and epidemiological profile of Guillain–Barre
syndrome in Tunisia
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Background: Guillain–Barre syndrome (GBS) is the most frequent
cause of acute flaccid paralysis. The idiopathic form results from an
immunological disorder usually following a recent infectious episode.
Electrophysiological examination is useful to confirm the diagnosis and
to determine the neuropathy type.
Objective: The aim of this study was to determine the clinical and
epidemiological characteristics of GBS in Tunisia.
Patients and methods: We conducted a retrospective study using
population-based information from medical records of 200 patients
with GBS, hospitalized in the neurology department at the National
Institute of Neurology in Tunis over a 10 year period.
Results: 194 patients showed typical GBS, 6 patients presented a
Miller Fisher variant.
Mean age was 41 years. There were 28 children and 172 adults with
a male predominance (130 men). The prevalence was highest in
March and lowest in June.
The demyelinating form was diagnosed in 119 patients, axonal form
in 30 patients and mixed form in 16 patients. CSF studies showed
raised protein levels with no cells in 170 patients.
Intravenous immunoglobulin cure or plasma exchange was admin-
istered to 109 patients. All patients had vitamin therapy and motor
rehabilitation.
A stay in the intensive care unit was necessary for 41 patients. 136
patients had improvement, 46 patients maintained a steady state. 11
patients worsened and 7 patients died.
Conclusions: The demyelinating pattern was the major electrophys-
iological subtype in our study. The clinical setting and determination
of GBS pattern through electrophysiological examination are re-
quired to optimize therapeutic management.

doi:10.1016/j.jns.2013.07.1355
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Reversible neurological deficits in multiple sclerosis (MS) have been
attributed to demyelination. Increasing evidence now implicates
inflammation as a key player, but mechanisms remain unknown.
Objective: To assess the potential role of mitochondria in causing
temporary loss of function in a model of MS.
Methods: Experimental autoimmune encephalomyelitis (EAE) was
induced in adult female mice transgenic for expression of cyan
fluorescent protein in axonal mitochondria. The spinal cord of
symptomatic and asymptomatic animals was imaged at the onset
of neurological deficit, or 6 weeks post-immunization. Fluorescent
potentiometric dye (TMRM) was applied to the exposed spinal cord
to reveal mitochondrial function.
Results: At the onset of neurological deficits, symptomatic animals were
distinguished from time-matched asymptomatic and naive controls by
fragmentation and loss of function of axonal mitochondria. The number
of small mitochondria (1.5–3 μm) increased by ~54% (p= b0.01), and
longermitochondria (6–9 μm)decreased by ~49% (p= b001) compared
with controls. 40% of the total mitochondrial mass was non-functional in
symptomatic animals, vs. ~28%ofmass in asymptomatics (p= b0.01), vs
0% in naives. Mitochondrial defects were mainly observed in areas
infiltrated with T-cells andmacrophages that were producing NO in vivo.
Additionally, in inflamed areas activated astrocytes showed increased
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glycolysis (phosphofructokinase-2.3+). In chronic animals with severe
deficits ~51%of themitochondrialmasswas non-functional, although the
inflammation had subsided.
Conclusions: Mitochondrial bioenergetic failure is implicated as a
cause of neurological deficits at the onset of EAE, in association with
increased glycolysis in astrocytes consistent with a mitochondrial
energy insufficiency.

doi:10.1016/j.jns.2013.07.1356
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Background: Chronic inflammatory demyelinating polyneuropathy
(CIDP) is a condition affecting the peripheral nervous system;
however, it has been associated with central nervous system (CNS)
involvement in rare conditions.
Methods: We report on two patients with a demyelinating disease
affecting the central nervous system (CNS) and peripheral nervous
system (PNS).
Results: The first case was 50-year-old man who presented a
relapsing-remitting course in which CNS involvement preceded
PNS involvement. He begun in 1985 to experience paresthesia in
the four limbs followed 6 months later by left optic neuritis. The
clinical examination then found pyramidal signs. He improved after
steroid treatment. Since 1993, signs of peripheral nerve impairment
appeared with repeated episodes of paresthesia, and asymmetric
sensory motor signs predominating in distal segments. Clinical
examination found areflexia predominating in the lower limbs.
Nerve conduction study showed demyelinating motor and sensory
neuropathy with persistent conduction blocks. CSF analysis showed
albuminocytologic dissociation.
The second case was a 56-year-old man presenting since 2003 a CIDP
with conduction block asymmetry predominant in the lower limbs.
But the clinical examination found brisk reflexes. MRI examination
documented few T2 high signals in brain white matter. No systemic
inflammatory disease and no metabolic or inflammatory factor for
peripheral neuropathy were found. An improvement in clinical
status and neurophysiological parameters was observed after
treatment with steroids and azathioprine (Imurel).
Conclusion: CIDP with conduction blocks may rarely be associated
with central demyelination lesions. Our 2 cases are compared to rare
similar ones in the literature and the favourable effect of steroid
treatment is emphasized.

doi:10.1016/j.jns.2013.07.1357
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Location and volume of multiple sclerosis lesions predict
enhanced or decreased female sexual function

K. Windera, T. Engelhornb, I. Wagnera, C. Crodela, M. Schramma,
J. Koehna, R. Linkera, D.-H. Leea, M.J. Hilza,c,d. aNeurology, University of
Erlangen-Nuremberg, Erlangen, Germany; bNeuroradiology,
University of Erlangen-Nuremberg, Erlangen, Germany;
cDept. of Neurology, New York University, New York, NY, USA; dDept. of
Medicine and Psychiatry, New York University, New York, NY, USA

Background: In Multiple Sclerosis, female sexual function (FSF)
might change with affliction of brain areas involved in sexual
function.
Objective: To evaluate correlations between FSF and site and size of
MS-related magnetic resonance imaging (MRI) changes.
Methods: In 50 women with MS (37.0 ± 9.9 years), we determined
cerebral and spinal MS-lesion-load and -location in T2-weighed 1.5 T
MRIs, assessed the 19-item FSF-Index (FSFI) scores evaluating desire,
arousal, lubrication, orgasm, satisfaction, pain (Rosen et al. J SexMarital
Ther. 2000;26:191-208), and calculated Spearman-rank correlations
between FSFI-scores and MS-lesion-load in frontal, parietal, temporal,
occipital, opercular, cingulate, thalamic, midbrain, cerebellar, pontine,
medulla oblongata, and spinal cord areas (significance: p b 0.05).
Results: Direct correlations were found for FSFI-pain-scores with
right prefrontal/orbitofrontal, primary-motor, parietal-cortical and
bilateral temporal lesion-volumes, for FSFI-desire-scores with left
frontal-premotor and thalamic lesion-volumes, and for FSFI-arousal-
scores with right frontal primary-motor cortex and midbrain lesion-
volumes. FSFI-lubrication-scores correlated inversely with right
occipital middle/inferior gyral lesion-volumes, but directly with right
prefrontal/orbitofrontal cortex, temporal, midbrain and left pontine
lesion-volumes. FSFI-orgasm-scores correlated inversely with left
temporal, and right occipital lesion-volumes, but directly with right
frontal primary motor cortex, bilateral temporal, and midbrain
lesion-volumes. FSFI-satisfaction-scores correlated inversely with
occipital and directly with right frontal primary-motor lesion-
volumes.
Conclusions: Surprisingly, intercourse-related pain decreased while
desire and arousal increased in women with higher MS-lesion-load. In
contrast, location and size of lesions determined whether there was
improvement or deterioration of lubrication, orgasm, and satisfaction.
Acknowledgement: The study was supported by Bayer-HealthCare,
Germany. Dr. Hilz received funding support from the IBRF, Flanders,
NJ, USA.
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IL-6, AQP4 and CX43 modulations by estrogen in a model of
astrocyte–microglia: Insight to the NMO and pregnancy outcome

Z. Moinfara,b, H. Dambachb, R. Golda,c, D. Hinkeroheb,d, P.M. Faustmanna,b.
aInternational Graduate School of Neuroscience, Ruhr University Bochum,
Bochum, Germany; bNeuroanatomy and Molecular Brain Research,
Ruhr University Bochum, Bochum, Germany; cDepartment of Neurology,
St. Josef Hospital, Faculty of Medicine, Ruhr University Bochum, Bochum,
Germany; dDepartment of Neurology, Knappschafts Hospital,
Ruhr University Bochum, Bochum, Germany

Background: Neuromyelitis optica (NMO) is more frequent in
women than men (9:1). Astrocytes, the main target in NMO, express
Aquaporin-4 (AQP4) (with major role in NMO pathology) and
Connexin43 (Cx43) (with unknown but probable impact on brain
diseases). Recently, monoclonal antibody blocking IL-6 receptor was
successfully applied to treat severe cases of NMO.
Objective: To investigate the role of 17-beta Estradiol (Es) on Cx43,
AQP4 and IL-6 on a cultured model of astrocytes–microglia.
Material and methods: Primary astrocytes and microglia were
prepared from postnatal Wistar rats (P0-P2). Cultures with about
5% (M5) or 30% (M30) of microglia were subjected to non-
inflammatory and inflammatory condition and they were treated
with 100 nM Es for 24 h. Cultures were evaluated for the expression
of AQP4 and Cx43 expression by Western blotting (WB) and IL-6
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ELISA. All experiments were performed at least four times from
different primary cultures. Data were analyzed with GraphPad Prism
using t-test (mean ± SEM) and were considered significant with
Pvalue of b0.05.
Results: Cx43 (73.49% ± 5.258, Pvalue = 0.009) and AQP4 (83.42% ±
3.27, Pvalue = 0.001) were decreased in M5 conditions, while they
were increased in M30: Cx43 (122%± 4.97, Pvalue = 0.0005), AQP4
(166%± 27.15, Pvalue = 0.02). IL-6 was decreased in M30 cultures
(Pvalue = 0.02) but not in M5 cultures.
Discussion: We showed that, Es overexpressed AQP4 and Cx43 and
decreased IL-6 in M30 cultures. Our in vitro study is in line with
recent study in humans and supports the idea that pregnancy can
worsen NMO. However, there is a need to understand the anti/pro
inflammatory role of IL-6 in NMO with further in vivo experiments.

doi:10.1016/j.jns.2013.07.1359
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Predictive factors of early visual recovery in patients with
optic neuritis

M.H. Choi, I.S. Joo. Neurology, Ajou University, Suwon, Republic of Korea

Background: Optic neuritis is an acute inflammatory disease of the
optic nerve. Abrupt visual loss followed by spontaneous improve-
ment over several weeks is a typical course of the disease. The Optic
Neuritis Treatment Trial demonstrated the effect of intravenous
corticosteroid. However, 10 to 15% of patients experience poor or
slow recovery of vision.
Objectives: To elucidate predictive factors of early visual recovery in
patients with optic neuritis treated by intravenous corticosteroid.
Patients and methods: Thirty-four consecutive patients with acute
optic neuritis received intravenous corticosteroid were enrolled.
According to the improvement of visual acuity during first 7 days,
patients were divided into 2 groups — good response group (n= 21);
Snellen visual acuities had more than 2 line increases at day 15, and
poor response group (n= 13). Demographic, clinical, laboratory and
radiological features were compared between the groups.
Results: The duration of symptom was numerically shorter in the
good response group (12.5 ± 12.9 vs. 23.7 ± 48.7 days, p = 0.433)
but not statistically significant. Demographic, clinical, and laboratory
features did not show a significant difference between the groups.
The optic nerve enhancement on orbit MRI was more frequent in the
good response group (12 (57.1%) vs. 1 (7.7%), p = 0.005).
Conclusion: The effect of corticosteroid is the result of anti-
inflammatory action. Gadolinium-enhancement of the optic nerve
represents the degree of inflammation. The optic nerve enhancement
on orbit MRI could be used as a predictive factor on early visual
recovery in optic neuritis treated with intravenous corticosteroid.

doi:10.1016/j.jns.2013.07.1360
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FAMVIR significantly improves the curative effect of the Normoxic
compression in chamber in progressive multiple sclerosis

N.V. Kazantseva. Neurology, State Medical Academy of Tver, Tver, Russia

Progressive MS is always accompanied by marked axonal injury with
significantly reduced tissue respiration in the brain. A new protocol

for the therapeutic use of pressure, the so-called Normoxic Curative
Compression (NCC), allows the recovery of the tissue respiration in
the brain in stroke, trauma and neurodegeneration.
The aim of the study is to analyze the efficacy of Famvir in
combination with NCC in progressive MS.
Materials and methods: In a main group comprising 81 patients
with progressive MS, the patients received a course of NCC (1.1 ATA
in air chamber for 20 min) in combination with Famvir. In control
groups patients with progressive MS received either only Famvir or
only NCC. The complex assessment of the patients included a
dynamic of immune status, EEG, and acid–base blood condition.
Results: Maximum clinical effect was observed in the main group of
patients who received combined therapy including anti-viral therapy,
NCC and a short course of Dexason. A therapeutic effectwas observed in
reduced degree of disability, regression of neurological symptoms and
changes in the course of MS. Only the main group of patients had a
statistically significant decrease in the amount of B lymphocytes and
apoptosis. The control group treatedwith Farmavir did not demonstrate
a noticeable effect.
Discussion: The study confirms the viral nature of MS and
demonstrates the necessity of complex therapy for MS to recover
the tissue respiration in the brain and microcirculation. The use of
the developed complex allows conversion of progressive MS into the
remitting form of MS.

doi:10.1016/j.jns.2013.07.1361

Abstract — WCN 2013
No: 2551
Topic: 6 — MS & Demyelinating Diseases
Compensatory increase in mitochondrial trafficking induced by
focal mitochondrial damage results in selective block of
transport in small diameter axons

M. Sajic, K.K. Ida, N.A. Gregson, K.J. Smith. Neuroinflammation,
UCL Institute of Neurology, London, UK

Background: The role of impaired mitochondrial trafficking is
increasingly recognised in the pathogenesis of peripheral neuropa-
thies, but their behaviour in vivo is very poorly understood.
Objective: To study the effect of inflammation on mitochondrial
function and transport, in vivo.
Material and methods: Mitochondria were observed by time lapse
confocal imaging in the exposed saphenous nerves of anaesthetised
mice with experimental autoimmune neuritis (EAN).
Results: The number of mobile mitochondria was significantly lower in
animals with EAN compared with adjuvant controls or asymptomatic
animals. At the onset of EAN, but not in control animals, we observed a
number of small to medium diameter fibres (3.34 ± 0.61 μm) contain-
ing focal accumulations of stationary mitochondria. Time-matched,
asymptomatic animals with EAN showed few, if any such accumula-
tions, but we were able faithfully to reproduce the focal accumulations
by laser damaging (photo-bleaching) the mitochondria in these
animals. The damaged mitochondria became depolarised, fragmented
and stationary, presumably depleting the energy supply of the affected
portion of the axons. Interestingly, the more proximal mitochondria
in all photo-bleached axons started to move towards the damaged
region in significantly increased numbers than before photo-bleaching
(p= 0.007). In the larger axons alone the mitochondria passed
unobstructed into the damaged field, repopulating it with healthy
mitochondria. However, in smaller axons (2.7 ± 0.45 μm), the arriving
mitochondria stopped moving, seemingly obstructed by the damaged
mitochondria.
Conclusion: Dysfunctional mitochondria obstruct axonal transport
machinery resulting in failure of mitochondria to re-populate small
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axons and thus rendering them more vulnerable to degeneration in
some peripheral neuropathies.

doi:10.1016/j.jns.2013.07.1362
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Endothelial dysfunction in patients with multiple sclerosis

N. Spirinaa, N. Spirina, A. Boykob. aYaroslavl State Medical Academy,
Yaroslavl, Russia; bRussian National Research Medical University,
Moscow, Russia

Background: The vascular component plays an important role in the
pathogenesis of multiple sclerosis (MS). Few studies confirm the
presence of endothelial dysfunction (ED) in MS and its role in the
pathogenesis of the disease.
Objective: Identification of ED in patients with MS, an assessment of
its relation with the course and disease modifying therapy (DMT) of
MS.
Patients: 32 patients (22 female, 10 male), age 34.7 (±2.03), with
definite diagnosis of MS (McDonald criteria, 2005), disease duration
— 8.1 (±1.5) years (84% — relapsing–remitting MS (RRMS), 16% —

secondary-progressive MS (SPMS)). 43.75% was naïve for DMT,
56.25% use DMT for 3.25 (±0.6) years.
Methods: Blood level of von Willebrand factor (vWf) ELISA,
statistical analysis – nonparametric statistic – φ* Fisher.
Results: vWf values ranged from 0.6 to 2 U/mL (normal 0.5–1.5 U/mL),
and was an average of 1.42 ± 0.08 U/ml. 46.8% has above normal level
of vWf — 25% without DMT, 15.5% with short term of DMT, 6.3% with
long term of DMT and SPMS. In 15.6% the value of vWf was at the upper
limit of normal (patients without DMT and patients with SPMS). Level
of vWf in patients with RMS without DMT or with short term of DMT
was significantly higher than in patients receiving DMT for more than
1 year (φ* = 2.48, p ≤ 0.01).
Conclusion: A significant proportion of patients with MS have ED.
vWf depends on received DMT, and can be one of the predictors of
the effectiveness of the therapy.

doi:10.1016/j.jns.2013.07.1363

Abstract — WCN 2013
No: 2539
Topic: 6 — MS & Demyelinating Diseases
Longitudinal assessment of the multiple sclerosis impact scale
(MSIS-29) amongst A treated relapsing remitting multiple
sclerosis cohort

K. O'Connell, M. Duggan, L. Buckley, M. Hutchinson, N. Tubridy,
C. McGuigan. St. Vincent's University Hospital, Dublin, Ireland

Background: The Multiple Sclerosis Impact Scale (MSIS-29) is a
commonly used outcome measure of the physical and psychological
impact of multiple sclerosis (MS) however long-term reliability has
yet to be established.
Objective: To determine reliability of the MSIS-29 longitudinally in a
treated cohort of relapsing remitting MS patients.
Patients andmethods:A cohort of patients diagnosedwith highly active
RRMS on natalizumab were assessed every 6 months for 3 years. All
patients completed MSIS-29 and Beck Depression Inventory (BDI).
Physical assessment was measured using the Expanded Disability Status
Scale (EDSS). Correlation between variables was investigated using the
Spearman rho correlation coefficient and p b 0.05 was considered
statistically significant. Only complete paired data sets were analysed.

Results: Comparison between the BDI and MSIS-29 psychological
and EDSS and MSIS-29 physical showed strong correlation at 0
(n= 96), 12 (n= 78), 24 (n= 54), 36 (n= 30) months. The MSIS-29
physical score showed appropriate responsiveness when EDSS im-
proved, remained stable or disimproved from time 0 to 36 months.
Good correlation (r = 0.564, p b 0.02) was seen in change between the
BDI and MSIS-29 psychological between 0 and 36 months.
Conclusion: The results demonstrate correlation between BDI and
MSIS-29 psychological over time. EDSS and MSIS-29 physical scores
correlate strongly at set time points and show a trend to longitudinal
responsiveness. These finding support the longitudinal reliability of
MSIS-29 as an outcome measure for MS patients.

doi:10.1016/j.jns.2013.07.1364
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Adverse event profile of alemtuzumab over time in
treatment-naïve patients with early, active relapsing–remitting
multiple sclerosis (RRMS; CARE-MS I study)

J. Lyckea, D.L. Arnoldb,c,d, J.A. Cohene, A.J. Colesf, C. Confavreuxg,
E.J. Foxh, H.-P. Hartungi, E. Havrdovaj, K.W. Selmajk, H.L. Weinerl,
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UK; oClinical Centre Kragujevac, Kragujevac, Serbia; pGenzyme Corporation,
a Sanofi Company, Cambridge, MA, USA; qUniversity of Cambridge,
Cambridge, UK

Background: In CARE-MS I, alemtuzumab reduced relapse rate by
55% vs. subcutaneous interferon-1a (SC IFNB-1a) (p b 0.0001) over
2 years in treatment-naïve patients with early, active RRMS.
Objective: Describe adverse events (AE) of alemtuzumab over time
in CARE-MS I.
Patients and methods: Patients were randomized 2:1 to two annual
courses of alemtuzumab 12 mg/day IV (Month 0: 5-day course;
Month 12: 3-day course) or SC IFNB-1a 44 μg 3×/week. Safety
measures included monthly AE monitoring, clinical/laboratory
measures, and patient/investigator education about autoimmunity.
Results: Of 563 patients, N90% per group experienced AEs, most of
mild/moderate severity; few AE-related study discontinuations
occurred (alemtuzumab, 0%; SC IFNB-1a, 2.7%). AEs were most
frequent with alemtuzumab during Months 0 and 12, coinciding
with treatment administration, largely attributable to infusion-
associated reactions (IARs: Month 1, 85.9%; Month 13, 65.7%; non-
IAR, Month 1, 44.7% vs. 60.4% SC IFNB-1a; Month 13, 29.3% vs. 30.9%
SC IFNB-1a). Secondary autoimmunity increased over time after
alemtuzumab and primarily comprised thyroid disorders (Year 1,
6.9%; Year 2, 13.8%); immune thrombocytopenia was uncommon
(Year 1, 0.3%; Year 2, 0.8%). Infections decreased from Year 1 (56.6%)
to Year 2 (47.3%); serious infections were uncommon (Year 1, 1.6%;
Year 2, 0.3%). Two occult malignancies (thyroid cancer) were
identified in alemtuzumab patients 11 months after Course 1 and
10 months after Course 2.
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Conclusion: AE incidence was similar between groups, except in
proximity to alemtuzumab administration, when excess AEs for
alemtuzumab were mostly attributable to IARs. Increased incidence of
secondary autoimmunity in Year 2 is consistent with previous studies.

doi:10.1016/j.jns.2013.07.1365
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Alemtuzumab improves visual outcomes in treatment-naïve
patients with relapsing–remitting multiple sclerosis (RRMS):
Analysis from the phase 3 CARE-MS I study

L.J. Balcera, D.L. Arnoldb,c,d, J.A. Cohene, A.J. Colesf, C. Confavreuxg,
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Croatia; nBarts and The London Centre for Neurosciences, London, UK;
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a Sanofi Company, Cambridge, MA, USA; qUniversity of Cambridge,
Cambridge, UK

Background: Alemtuzumab demonstrated clinical efficacy in the
treatment of RRMS. Sloan low-contrast letter acuity can identify MS-
related visual dysfunction.
Objective: Compare alemtuzumab and subcutaneous interferon
beta-1a (SC IFNB-1a) effects on visual outcomes in CARE-MS I.
Patients and methods: Patients (N = 581) were randomized to
alemtuzumab 12 mg/day IV on 5 consecutive days initially and 3
consecutive days 12 months later or SC IFNB-1a 44 μg 3×/week. MS
Functional Composite (MSFC; disability composite) and binocular
Sloan (letter acuity) assessments were performed twice yearly, with
combined scores creating a normalized 4-dimensional composite
(MSFC + Sloan) that incorporates visual impairments in the overall
disability assessment. Worsened or improved visual function was
defined as ≥7-point decreases or increases, respectively, from
baseline in Sloan scores, and ≥0.5-point changes in MSFC + Sloan
scores.
Results: Mean changes in low-contrast (2.5%) Sloan scores from
baseline were smaller with alemtuzumab vs. SC IFNB-1a (signifi-
cantly at 12 months, p = 0.0019; non-significantly at 24 months,
p = 0.1205). When Sloan 2.5% was added to MSFC, treatment
differences significantly favored alemtuzumab at 12 (p = 0.0001)
and 24 months (p = 0.009). Proportions of patients with worsened
or improved Sloan 2.5% scores significantly favored alemtuzumab vs.
SC IFNB-1a (worsened: 15.3% vs. 23.6%; improved: 18.5% vs. 13.4% at
12 months; p = 0.029). At 24 months, results again numerically
favored alemtuzumab in terms of the proportion who worsened or
remained stable, although not significantly (p = 0.2832).
Conclusion: Low-contrast letter acuity by Sloan charts favored
alemtuzumab. Use of a visual component measure is likely to
augment ability to detect treatment effects across a variety of clinical
dimensions in MS trials.

doi:10.1016/j.jns.2013.07.1366
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Employment in multiple sclerosis

M. Ben Halima, A. Hassine, S. Ben Amor, S. Naîja, I. Chatti,
M.S. Harzallah, S. Ben Ammou. Department of Neurology,
Hospital Sahloul of Sousse, Sousse, Tunisia

Introduction: Multiple sclerosis (MS) is a chronic neurological
condition affecting young adults during critical years of work life.
Mobility-related symptoms, arm and hand difficulties could adverse-
ly affect independence, employment and quality of life. This study
determined variables associated with unemployment and risk factors
for the development of unemployment in people with MS.
Materials and methods: A case–control study was performed on
patients followed by the Department of Neurology, Hospital Sahloul
of Sousse. Demographic, medical and professional data were
gathered using a questionnaire.
Results: A total of 45 patients were included in the study:15 were
working (group T1),16 lost employment (group T2) and 14 had never
worked (group T3). Hence, the employment rate was 33%, with an
average time since disease onset of seven years. Lower educational
level, disease progression, the presence of motor symptoms, and a
worse EDSS were found to be negative factors. For group T2, the loss of
the job is related to MS in 87.5% of patients. For group T3, disability
represents 30.7% and the lack of suitable employment is 46.1%.
Discussion: In a recently published meta-analysis the mean
unemployment rate in MS was 59%.Similar to many studies, lower
educational attainment and the presence of motor symptoms predict
the loss of employment. The progressive form predisposes also to
employment loss. Other studies proved the role of a high EDSS scale
as a predictive factor for unemployment which is consistent with our
obtained results. Other reasons reported by people with MS for their
loss of employment were workplace-related factors including
insufficient flexibility of employment conditions.
Conclusion: These data suggest that low educational level, progres-
sive form, high EDSS and presence of motor symptoms predict
employment loss.

doi:10.1016/j.jns.2013.07.1367
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Background: Alemtuzumab is a humanized monoclonal antibody
shown to reduce relapse rate and disability in patients with relapsing–
remitting multiple sclerosis (RRMS) by selectively targeting CD52, a
protein highly expressed on B and T lymphocytes. The male reproduc-
tive tract andmature spermatozoa express an isoform of CD52 andmay
be a target of alemtuzumab.
Objective: To evaluate the potential effects of alemtuzumab
treatment on human sperm concentration, motility and morphology.
Patients and methods: CARE-MS phase 3 study patients received
intravenous alemtuzumab 12 mg or 24 mg on 5 consecutive days at
entry and on 3 consecutive days 12 months later. Semen substudy
enrolment was optional. Samples were collected at baseline prior to
treatment and at post-treatment Months 1, 3, and 6. Patients
entering the substudy after initiating therapy provided samples
prior to treatment at Month 12 (second course) and at Months 13,
15, and 18. Sperm count, motility, morphology, and anti-sperm
antibodies were assessed in 2 ejaculate samples, separated by at least
48 h, at each time point.
Results: Of 13 alemtuzumab-treated patients in this substudy
(12 mg, n = 10; 24 mg, n = 3), all had sperm concentration, percent
motile sperm, and percent normal sperm within or above the range
of baseline or normal values in ≥1 sample at each post-treatment
time point. A sperm-binding antibody, likely alemtuzumab, was
detected in 1 patient at Month 1 only, without adverse impact on
subsequent sperm parameters.
Conclusions: These limited data suggest that alemtuzumab treat-
ment has no adverse impact on sperm quality, quantity, or motility.

doi:10.1016/j.jns.2013.07.1368
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Neurological manifestations revealing Gougerot Sjogren
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I. Bedoui, M. Malek, A. Riahi, O. Ben Waddy, J. Zaouali, R. Mrissa.
Department of Neurology, Military Hospital, Tunis, Tunisia

Introduction: Neurological manifestations in Gougerot Sjogren
syndrome (GSS) are valued differently and are sometimes in front
of the dry syndrome.
Purpose: To analyze the epidemiologic and clinical aspects of 18
patients having SGS revealed by neurological manifestations.
Patients and methods: We report 18 cases of neurological
manifestations revealing SGS collected over a period of 8 years.
Results: There were 18 patients with a sex ratio 15 W/3 M whose
average age was 44.14 years old. Peripheral nervous system mani-
festation occurred in 44.44% (axonal polyneuropathy in 37.5%,
trigeminal and other cranial nerves neuropathies in 37.5%, multiple
mononeuritis in 12.5% and anterior horn involvement in 12.5%).
Central nervous system involvement was observed in 88.88%
(chronic myelopathy, multiple sclerosis like manifestations, psychi-
atric manifestations).
All the patients received oral corticosteroids, cyclophosphamide was
used in 5 cases. Evolution was good in 9 cases.
Discussion and conclusions: Neurological affection in the SGS is
noticed in 8 to 70% of the cases according to studies. It is marked by
clinical diversity dominated by peripheral neuropathies. The central
affection is usually polymorphic. In our series, results were different.
Isolated central affection was noted in 11 cases versus isolated
peripheral affection in one case and was mixed in 7 cases.

doi:10.1016/j.jns.2013.07.1369
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Effect of teriflunomide on lymphocyte and neutrophil counts
in patients with relapsing multiple sclerosis: Results from the
Tower Study

G. Comia, M.S. Freedmanb,c, L. Kapposd, A. Millere, T.P. Olssonf,
J.S. Wolinskyg, J.-L. Delhayh, J. Lii, P. Truffineth, P.W. O’Connorj.
aUniversity Vita-Salute San Raffaele, Milan, Italy; bUniversity of Ottawa
and the Ottawa Hospital Research Institute, Ottawa, ON, Canada; cOttawa
Hospital Research Institute, Ottawa, ON, Canada; dUniversity of Basel,
Basel, Switzerland; eIcahn School ofMedicine atMount Sinai, NewYork, NY,
USA; fKarolinska Institute, Stockholm, Sweden; gUniversity of Texas Health
Science Center at Houston, Houston, TX, USA; hGenzyme, a Sanofi company,
Chilly Mazarin, France; iTechData Service Company, King of Prussia, PA,
USA; jUniversity of Toronto, Toronto, ON, Canada

Background: Teriflunomide, a once-daily oral immunomodulatory
therapy approved in the USA, Australia and Argentina for RMS
treatment, selectively and reversibly inhibits dihydroorotate dehy-
drogenase, a key mitochondrial enzyme in de novo pyrimidine
synthesis required by rapidly dividing B and T cells. Teriflunomide
has the potential to limit over-activation of immune responses
contributing to MS disease activity.
Objective: To assess lymphocyte and neutrophil counts in TOWER
(NCT00751881).
Patients/Methods: Patients with RMS received once-daily placebo
(n = 388), teriflunomide 7 mg (n = 407) or 14 mg (n = 370). Blood
samples were collected at randomization, every 2 weeks for
24 weeks, then every 4 weeks, and at treatment end.
Results: Mean baseline lymphocyte and neutrophil counts were
similar across groups. At Week 48, mean decreases were observed
with a small dose response (mean change from baseline [CfB; SD]
lymphocyte count: placebo, 0.02 [0.48] × 109/L; 7 mg, −0.19
[0.45] × 109/L; 14 mg, −0.30 [0.45] × 109/L; mean CfB [SD] neutro-
phil count: placebo, −0.03 [1.76] × 109/L; 7 mg, −0.43 [1.58] × 109/L;
14 mg, −0.50 [1.81] × 109/L). Magnitude of change was ≤15% during
the first 6 weeks and stabilized over time on treatment. The protocol
specified that patients with neutrophils b1 × 109/L were to perma-
nently discontinue treatment. Discontinuations due to neutrophil count
decrease and neutropenia AEs were reported in 1 (placebo), 5 (7 mg)
and 9 (14 mg) patients. No cases of febrile neutropenia were reported
and there was no evidence of link between neutrophil and lymphocyte
count decreases and infection.
Conclusions: These data provide evidence that, despite small effects
on lymphocytes and neutrophils, teriflunomide is an immunomod-
ulator preserving protective immunity and maintaining immune
surveillance.
Acknowledgements: Study supported by Genzyme, a Sanofi company.

doi:10.1016/j.jns.2013.07.1370
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The impact of spasticity severity on healthcare utilization among
MS patients: A large-scale six-year follow-up study

T. Tyrya, A. Salterb, J. Largentc, R. Ann Married. aBarrow Neurological
Institute, Phoenix, AZ, USA; bUniversity of Alabama at Birmingham,
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dUniversity of Manitoba, Winnipeg, MB, Canada

Background: Over 80% of multiple sclerosis (MS) patients ultimately
experience spasticity. Spasticity is associated with fatigue, pain,
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impaired mobility and lower quality of life. The impact of spasticity
on healthcare utilization (HCU) is poorly understood.
Objective: Assess association of spasticity and HCU among North
American Research Committee on Multiple Sclerosis (NARCOMS)
registry participants.
Patients and methods: NARCOMS maintains a self-report database
of MS patients who volunteer health-related information through
online or paper questionnaires at enrollment and semi-annually
thereafter. Among 5172 individuals who completed surveys in 2005
and 2011, we evaluated the association of HCU with spasticity
reported using the 5-point Performance Scales spasticity subscale
(PSss).
Results: Responders were predominantly female (76.2%) and white
(96.2%). In 2005 mean (SD) age was 52 (9.8) years, disease duration
13.7 (9.1) years, and 50.8% could walk unassisted. 18.8% reported no
spasticity, 36.2% minimal, 17.5% mild, 15.7% moderate, 9.9% severe
and 1.9% total. In the prior 6 months, 653 (13.2%) reported an ER
visit while 358 (7.1%) reported hospitalization. Frequencies for both
increased with spasticity severity (p b 0.001 for linear trend). Over
6 years, PSss improved or remained stable in 74.9% and worsened in
25.9%. Versus participants whose PSss score worsened, those with
improved spasticity were less likely to report an ER visit (OR 0.83;
95%CI: 0.67-1.03) or hospitalization (OR 0.76; 95%CI: 0.59–0.99)
even after accounting for disability and sociodemographic factors.
Conclusion: More severe spasticity is associated with greater HCU,
emphasizing the adverse impact of spasticity and suggesting that
effective treatment of spasticity might reduce HCU.

doi:10.1016/j.jns.2013.07.1371
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Absence of delayed facilitation and post-exercise facilitation
at early stage of multiple sclerosis: Evidence of altered
cortical plasticity?

S. Simeoni, I. Pittaro-Cadore, V. Russo, A. Fontana, G.L. Gigli, A. Scalise.
University of Udine Medical School, Neurology, Udine, Italy

Background: By means of transcranial magnetic stimulation (TMS)
multiple sclerosis (MS) has been studied. Disabilities correlate with
alterations of TMS parameters such as prolonged central motor
conduction time, prolonged motor evoked potential (MEP) latencies
and increased motor threshold (MT). TMS has also been used to
explore movement-related cortical plasticity.
Objective: To compare cortical excitability in patients at early stage
of MS versus healthy controls.
Material and methods: In each subject TMS of non-dominant
hemisphere was used to define MEP amplitude and motor threshold
(MT). Then subjects performed 3 blocks (30-s, 60-s, and 90-s duration)
of a bimanual motor task (exercise condition). Amplitudes of MEPs
elicited immediately after each block, and then after a 15-minute rest
period were compared with baseline to evaluate the presence of post-
exercise facilitation and delayed facilitation.
Patients were not receiving any therapy and their Expanded
Disability Status Scale score was between 1 and 2.5.
Results: MT resulted significantly higher in patients compared to
controls. Compared with baseline, controls had larger MEP ampli-
tudes after 30 and 60 s of exercise (post-exercise facilitation) and
also after the rest period (delayed facilitation). In contrast, MEP
amplitudes in patients were not significantly different from baseline
after any of the exercise conditions or following the rest period.
Conclusion: Patients do not show the normal fluctuations of cortical
excitability usually found after a bimanual finger motor task. These

results suggest an alteration in the cortical plasticity. We speculate
that in SM patients capability to recover from functional impair-
ments caused by demyelination is compromised.

doi:10.1016/j.jns.2013.07.1372
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Transorbital sonography in the hyperacute stage of optic neuritis:
A bicentric case–control longitudinal, blind study

P. Lochnera,b, R. Cantellob, L. Coppob, R. Nardonea, F. Tezzona,
O. Raymkulovab, M. Leoneb, F. Brigoa,c. aDepartment of Neurology,
General Hospital of Merano, Merano, Italy; bDepartment of Neurology,
University A. Avogadro, Novara, Italy; cDepartment of Neurological,
Neuropsychological, Morphological and Movement Sciences,
Section of Clinical Neurology, University of Verona, Verona, Italy

Background: Acute unilateral optic neuritis (ON) is known to be
associated with an increased optic nerve sheath diameter (ONSD) as
revealed by ultrasonographic investigations.
However, there is no consensus in the literature on the diagnostic
cut-off of ONSD.
Objective: The goals of this study were to evaluate the accuracy/
sensibility of US in the diagnosis of acute ON, and to assess the
association between ONSD threshold and ON.
Patients and methods: A prospective blinded observational (case–
control) bicentric studywas performed. Seventeen consecutive patients
with an acute non-compressive unilateral ON and onset of visual loss
during the prior 10 days were included. We enrolled 20 healthy
controls, matched by gender and age (±5 years). Two experienced
vascular sonographers, blinded to the status of case or control and to the
affected eye, performed the study using B mode US. ONSD was defined
as a sign of nerve thickening, if the difference in nerve diameter of
0.3 mm or more, compared with the contralateral side or controls.
Results: A significant ONSD increase on the affected compared to
the health side, was found in all patients by both investigators
(6.6 mm± DS 0.85 versus 5.5 mms ± DS 0.66 p b .001). ONSD was
normal in all controls (5.2 ± DS 0.62) mm and in all the non-affected
eyes.
Conclusions: Our findings suggest that transorbital sonography has a
very high sensitivity in recognizing ON, similar to that of the visual
evoked potentials.

doi:10.1016/j.jns.2013.07.1373
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F.O. Gomesb, D.S. Diniza. aHospital das Clínicas, Universidade Federal de
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Background: Multiple sclerosis (MS) can result in a complex net of
neuropsychiatric symptoms. Klüver–Bucy Syndrome (KBS) is a rare
complex behavioral syndrome. It's composed of psychic blindness,
hyperorality, hypermetamorphosis, hypersexuality, disturbed dietary
habits and placidity. It's widely related to temporal lobe lesions.
Objective: Report the rare association between Multiple Sclerosis
and Klüver–Bucy Syndrome.
Material and methods: Case report.
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Results: A 32 year old woman diagnosed with MS by the age of 20
started a multiple incipient behavioral change. She was already in
Secondary-Progressive phase of the disease. She presents with
placidity, hyperorality, hypermetamorphosis and a complex dis-
turbed dietary habit. She used to avoid non-sweet and usually add
sugar or sweetener in all kinds of food. The MRI showed diffuse
cerebral atrophy especially in the temporal lobes with poor
inflammatory lesion in both of them. Topiramate and valproic acid
were introduced and controlled well the sweet compulsion. Anti-
psychotics were tried in other behavioral symptoms.
Conclusion:MS is a complex disease composed of both inflammatory
and degenerative lesions. Neuropsychiatric symptoms can be related
to both of them. There is a complex role of cognitive and special
behavioral symptoms that compose MS spectrum, as KBS is shown in
this abstract.

doi:10.1016/j.jns.2013.07.1374
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Disability due to multiple sclerosis in Ukraine (10 year experience)

V.A. Golyka, A.V. Ipatova, N.O. Gondulenkoa, A.P. Pivnykb,
V.O. Pogorelovaa, N.E. Madyukovaa. aNeurology and Border States,
Ukrainian State Institute of Medical and Social Problems of Disability,
Dnepropetrovsk, Ukraine; bNeurorehabilitation, Ukrainian State Institute of
Medical and Social Problems of Disability, Dnepropetrovsk, Ukraine

Multiple sclerosis (MS) is one of the leading causes of permanent
disability due to neurological conditions in young adults.
Methods: 10 year (2003–2012) dynamics of MS prevalence and
disability incidence rates for adult population (all per 100,000) was
investigated. Disability grade (“invalidity” status) in Ukraine is set
according to the Ministry of Health Order (no. 561, August 05, 2011)
based on ICF (2001) principles. We compared MS prevalence
(Ukraine Ministry of Health Statistics Dept.) and primary disability
data structure due to MS and encephalomyelitis (IDC X codes G35,
G36–37) in Ukrainian regions.
Results: Global panukrainan MS prevalence was gradually increased
(48.0–47.8–48.4–49.1–50.0–50.1–50.9–51.6–52.9–54.6) as well as
MS disability incidence (2.4–2.4–2.6–2.7–2.6–2.5–2.6–2.9–3.0–3.1).
We also discovered (the data are not collected in clinical statistics)
the relatively high rates of disability incidence due to demyelinating
encephalomyelitis (total rates 1.3–1.2–1.3–1.1–1.2–1.2–1.0–1.0–1.1–
0.9 for years 2003–2012 accordingly).
Conclusions: Further disability data investigation should be per-
formed for understanding the correctness of demyelinating enceph-
alomyelitis diagnostics and protection from MS false negative
diagnostics followed by improper expert-rehabilitation tactic.

doi:10.1016/j.jns.2013.07.1375
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Magnitude and concurrence of anxiety and depression among
attendees at tertiary care neurology unit in Oman with
multiple sclerosis (MS)
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A. Gujjarb, S. Al-Adawib. aSultan Qaboos University Hospital,
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Background: Anxiety and depression are commonly reported by
persons with multiple sclerosis (PwMS) but no data, to our knowledge,
have emerged from Arab Islamic population.
Objective: The study aims to investigate the prevalence of anxiety
and depression among PwMS attending tertiary care hospital in
Oman, Neurology Clinic, Sultan Qaboos University Hospital (SQUH).
The characteristics such as socio-demographic and clinical variables
were also explored.
Methods: Consecutive and consenting PwMS were subjected to the
following measures.
The Hospital Anxiety and Depression Scale (HADS) was used to
measure anxiety (cut-point N 7) and depression (N7).
Results: 54 patients with MS participated in our study and
approximately 87% were on Interferon. The age range from 17 to
50 and the average age was 31.4 ± 8.84. In terms of gender, majority
were female (males = 30% vs. 70% females). Approximately 50% of
the attendees have acquired university or higher graduate education
while 39% had completed secondary education. The rest acquired on
the lower strata of education with one illiterate. The majority (69%)
of attendees were married while 31% were single. Approximately
83% were employed, students or job-seekers. The majority of the
patients had b4 in the EDSS. Prevalence of anxiety was 53%,
depression 39% on HADS.
Conclusions: Anxiety and depression are common in PwMS among
the attendees of tertiary care in Oman. Such psychosocial variables
have been largely unreported from non-western population. As these
variables are strong indicators of burden of MS, concerted efforts are
needed to address such psychosocial dysfunctions in the algorithms
of care for PwMS.

doi:10.1016/j.jns.2013.07.1376
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Acute disseminated encephalomyelitis (ADEM) – probably
triggered by Borrelia burgdorferi infection – with fatal end

I. Vargaa,b, D.I. Mineaa,b, R.M. Lupua, M. Mihaia, A. Dinua. aNeurology,
Neuro-Psychiatry Hospital, Faculty of Medicine, Brasov, Romania;
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Background: Acute disseminated encephalomyelitis (ADEM) is a
nonvasculitic inflammatory demyelinating condition that usually
occurs following a viral, bacterial or parasitic infection, or even
spontaneously.
Case presentation:Wepresent a case of a patient of 48, who presented
the onset of the actual disease with low-grade fever, fatigability,
impaired gait and balance, symptoms debuted 2 months before he was
admitted in our hospital. Neurological examination revealed bilateral
cerebellar and pyramidal syndrome, thermo-algic hypoesthesia below
T4 level and urinary incontinence. CerebralMRI showed bilateral supra-
and infra-tentorial demyelinating lesions, some of it with gadolinium
enhancement and cervico-thoracal MRI revealed extended thoracal
myelitis; lumbar puncture showed CSF with pleocytosis and highlights
the presence of IgG anti-Borrelia antibodies. We considered the
infection with Borrelia burgdorferi as a possible “trigger” factor in
apparition of ADEM. The evolution was initially with improvement of
symptoms on treatment with cephalosporin and high doses of
metilprednisolone. After 2 months, the patient presented suddenmotor
deficit in the inferior limbs with impairment of the gait and slurred
speech. Cerebral and spinal MRI showed more demyelinating lesions
with larger diameters, some of them presenting gadolinium enhance-
ment; most of lesions from the posterior fossa were confluated. Despite
the treatment with antibiotics, methylprednisolone associatedwith IgG
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IV immunoglobulin, the patient presented rapid deterioration of the
neurological and general status, finallywith death by cardio-respiratory
arrest, after 4 days.
Conclusion: We presented this case because of the rare frequency of
this disease, the peculiar evolution in two phases and the fatal end,
unusual for ADEM.

doi:10.1016/j.jns.2013.07.1377
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I. Kleitere, C.Wettmershausenc. aUniversity Hospital Hamburg Eppendorf,
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Background: For decision making on NAT use, neurologists (NLs)
and patients (pts) should be adequately informed on NAT efficacy
and PML risk stratification.
Methods: PERCEPT investigates NAT benefit/risk perception and
information levels of NLs and pts in routine practice. We present an
interim analysis of BL data.
Results:Most NLs (n= 77) rated theirMS expertise “excellent” (52.8%)
or “very high” (41.9%). BL characteristics of 599 pts [means]: treatment
in practices 76.3%; MS duration 10.3 years; NAT duration: 26.6 months;
IS pretreatment: 9.0%; anti-JCV tested: 93.7% (45.5% positive).
On visual analogue scales (1–25), NLs and pts rated MS as “serious
threat” (NLs 18.3, pts 18.6), and PML as “moderate risk”: (NLs 8.11;
pts 10.8).
98.5% of NLs rated NAT “very effective”; 48.4% tolerated a PML risk of
1/100, 18.8% up to 1/10. 80.5% of NLs rated the anti-JCV assay “clearly
helpful”.
NL information level: correct answers regarding pivotal trial data on
freedom from progression on NAT and placebo: 58.4% and 35.1%.
Correct answers on PML risk during 1st/2nd + year of NAT: 97.3%/
40.2%; on the risk factors IS pretreatment and JCV serostatus: 79.5%
and 84.6%; on risk stratification 76.6%.
Conclusions: NLs and pts perceived MS as serious threat and PML as
moderate risk. NLs had limited awareness of data on freedom from
progression. Knowledge on risk stratification was generally good.
The anti-JCV assay was regarded very useful. The PML risk tolerated
by 50% of NLs was in the range for pts with 3 risk factors.

doi:10.1016/j.jns.2013.07.1378
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multicenter study Tysabri® 24 plus
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Mergentheim, Bad Mergentheim, Germany; bUniversity of Muenster,
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Background: Natalizumab showed high efficacy in the pivotal trial
AFFIRM and post-marketing studies; 37% of natalizumab patients
remained free from disease activity for 2 years in AFFIRM. Patients
infected with JCV have an increased PML risk on natalizumab.
Additional risk factors include previous immunosuppressive therapy
and natalizumab treatment N2 years.
Methods: In MS patients with ≥2 years of ongoing natalizumab
therapy, Tysabri® 24 plus (T24plus) documented clinical outcomes,
MRI, patient monitoring and anti-JCV serostatus in five 3-monthly
visits.
Results: Patient characteristics at baseline (n = 939; 66.7% female)
[means (±SD)]: age 40.5 yrs (±9.5); MS duration 10.7 yrs (±5.8);
natalizumab (NAT) infusions until baseline 35.4 (±8.6); previous
therapy with ≥1 immunomodulator: 92.4%, with ≥1 immunosup-
pressant: 19.2%.
During observation (321 days (±97)), clinical parameters evolved as
follows: annualized relapse rate before NAT: 2.2 (±1.5); at baseline
(after ≥2 yrs of NAT): 0.4 (±0.7); during T24plus: 0.18 (±0.6).
Relapse-free pts in T24plus: 80.1%. EDSS before NAT 3.5 (±1.6); at
baseline 3.4 (±1.8); during T24plus: 3.5 (±1.8). Cognition
(DemTect) at baseline 14.8 (±3.5); during T24plus: 15.7 (±2.7).
71.7% of pts had ≥1 MRT. JCV serostatus was tested in 41.1% of pts
(50.9% positive). 25 pts had serious adverse events, including 2 PML
and 1 presumptive PML.
Conclusions: In patients with ≥2 years of natalizumab therapy
T24plus revealed sustained high efficacy of natalizumab with
effective reduction of the relapse rate and sustainably stable level
of disability. Natalizumab safety profile was consistent with previous
data.

doi:10.1016/j.jns.2013.07.1379
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County, Norway, 1970–2010

E. Benjaminsena, J. Olavsenb, M. Karlberga, K. Alstadhauga,c.
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Background: The risk of multiple sclerosis (MS) increases with
increased latitude. Previous studies have reported an unevenly
distribution of the disease in Norway, with a relatively low
prevalence in the most northern parts of the country. The need for
more accurate knowledge of the distribution of the disease in
Norway motivated for a survey in Nordland County.
Objective: To describe trends in the occurrence of MS over a period
of four decades.
Material and methods: All patients with MS living in Nordland
County in the period 1970–2010 were identified by reviewing
hospital charts. Point prevalence at the beginning of the decades
was calculated. The average annual incidence was calculated for 5-
year periods. The diagnostic criteria of Poser and McDonald (2001)
were applied.
Results: The total crude prevalence rate on January 1st 2010 was
182.4 per 100,000. The annual incidence continuously increased
from 0.7 per 100,000 in 1970 to -74 to 10.1 per 100,000 in 2005 to
-09. The time delay from the first symptom to diagnosis has been
stable from 1975 to 2010.
Conclusion: We report an increasing incidence and prevalence of MS
in Nordland County. The county is a high-risk area for MS. The
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increase could be due to altering in the diagnostic sensitivity, but
could also reflect a genuine increase of the occurrence of the disease.

doi:10.1016/j.jns.2013.07.1380
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Measurement and estimation of relaxation times in magnetic
resonance imaging of brain tissue in patients with multiple
sclerosis (MS)

S.S. Anvaria, M.A. Oghabianb, N. Riyahi-Alamb, H. Ghanaatib.
aICSS (Institute for Cognitive Science Studies), Tehran, Iran;
bTehran University of Medical Sciences, Tehran, Iran

Contrast of conventional MRI Images is influenced by different
parameters such as T1, T2 and proton density. Effect of these
parameters together; sometimes cause invisibility of some lesion
especially small ones in patient with multiple sclerosis. However, each
brain tissue has specific values of T1 & T2 that usually change in
different pathologic lesions, and can be diagnosed by first creating
specific MR Images with contrast based on one of the relaxation times
T1 or T2 only without the involvement of each other and the
measurement of these relaxation times T1 & T2. Present study has been
performed on 1.5 T MRI system. in the study, with optimization of
interpulse time intervals (TE, TI & TR) to minimize errors, first T1 & T2
maps were computed from two images using spin Echo (SE) and
inversion Recovery (IR) pulse sequences in some healthy volunteers as
controls and patients with definite Multiple sclerosis. Then T1 & T2
values in 26 different regions of brain tissuesweremeasured in controls
and patients and finally compared together. Findings of this study
indicate that not only T1 & T2 values in MS plaques increase
considerably but also these values in normal appearing white matter
(NAWM) increasemeaningfully, whereas T2 value in normal appearing
gray matter (NAGM) decreases meaningfully. As a result, increasing of
T1 & T2 values in NAWM and decreasing of T2 values in NAGM can be
considered as a diagnostic parameter of MS disease.

doi:10.1016/j.jns.2013.07.1381
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applying in experimental autoimmune encephalomyelitis
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Introduction: The application of mesenchymal stem cells (MSCs)
labelled by magnetic nanoparticles in medicine attracts a great
scientific interest.
Objective: To realize the control of MSC labelled by magnetic
nanoparticle allocation in experimental autoimmune encephalomy-
elitis (EAE).
Methods: The laboratory animals (rats) with clinical signs of EAE
were assigned into four groups: the control group with one fold
saline solution injected, the second group injected with MSC, the
third one with magnetic nanoparticles injected, and the fourth —

MSC labelled by magnetic nanoparticles. As magnetic nanoparticles
were used iron oxide 5.9 nm nanoparticles stabilized by oleic acid
and triethanolamine. The clinical signs of EAE were estimated
according to the International Criteria of Assessment of clinical signs

of EAE in laboratory animals. All animals underwent MRI control on
the 1st, 10th, 20th, and 22nd days after procedure.
Results: The regression of clinical signs of EAE realized in shorter
terms in the second and the fourth groups simultaneously (p b 0.05).
The magnetic nanoparticles were detected by MRI in the brain of the
animals only in the fourth group.
Conclusions: The application of MSC labelled by magnetic
nanoparticles amplifies the possibilities of non-invasive control
methods of cell technology application in CNS diseases.

doi:10.1016/j.jns.2013.07.1382
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holiday after natalizumab withdrawal?
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Background: More and more multiple sclerosis (MS) patients switch
from natalizumab to fingolimod because of the risk of progressive
multifocal leukoencephalopathy. The duration of the treatment holiday
is still under debate referring to a possible recurrence of disease activity.
Aims of study: To evaluate the prognostic value of natalizumab
saturation on T cells for the recurrence of clinical and radiological
disease activity.
Methods: Cell surface bound natalizumab saturation (in %) of CD8+

and CD4+ T cells from five MS patients was determined before
initiation of fingolimod by flow cytometry and related to clinical and
MRI outcome during a 6-month follow-up.
Results: In two patients with either clinical or radiological disease
activity, the natalizumab saturation on CD8+ and CD4+ T cells was
less than 30%, respectively. In contrast, the remaining three patients
with the absence of disease activity had a median natalizumab
saturation of 70% (range 59–79%) on CD4+ and 66% (range 52–68%)
on CD8+ T cells.
Conclusions: The data of this pilot study indicate that clinical and
radiological disease activity is closely linked to natalizumab satura-
tion at the time point of switch. The determination of natalizumab
saturation may be an essential tool to monitor cessation of
natalizumab treatment.

doi:10.1016/j.jns.2013.07.1383
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Switching from natalizumab to fingolimod

M. Melisa, E. Coccoa, C. Sardub, J. Fraua, L. Loreficea, G. Coghea,
G. Fenua, M.G. Marrosua. aCentro Sclerosi Multipla,
Dipartimento di Sanità Pubblica, Medicina Clinica e Molecolare, Italy;
bDipartimento di Sanità Pubblica, Medicina Clinica e Molecolare,
University of Cagliari, Cagliari, Italy

Background: Natalizumab(N) is an efficient treatment for Multiple
Sclerosis (MS). Unfortunately, recent data show that the disease
activity returns after N discontinuation. Fingolimod (F), recently
approved in highly active MS, might represent an alternative
treatment after N suspension.
Objective: To evaluate the MS disease activity in patients who
switched from N to F.
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Patients and methods: We analyzed retrospectively 44 patients who
switched to F (F-Group) after N suspension, and compared them
with a group of 17 patients who restarted N after a drug holiday (N-
Group). We assessed the recurrence of disease activity evaluating the
relapse rate in 4 periods of time: before N (pre-N), during N (on-N),
during wash-out (WO), and during the second treatment (post-N).
Results: In the F-Group: the number of patients experiencing
relapses was 40 (90%) in pre N, 8 (18%) in on-N, 13 (29%) in WO, 4
(15%) in post-N. During WO the relapse-rate was significantly higher
than on-N, as well as in post-N. There were no significant differences
with the N-Group in any of the period considered.
Conclusion: Our experience shows that the beneficial effects of N
rapidly deteriorated after its withdrawal. In our cohort the disease
activity during treatment with F was not significantly different than
during WO and on-N. However, it was still significantly lower than
pre-N (p = 0.02), as we experienced with patients in the N-Group.
Nowadays, an early resumption of alternative treatments after N
suspension is recommended. F seems to be an option, but the
optimal strategy is still to be determined.

doi:10.1016/j.jns.2013.07.1384
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E. Lua, F. Zhua, Y. Zhaoa, M. van der Kopa, A. Synnesb, L. Dahlgrenc,
A.D. Sadovnicka,d, A. Traboulseea, H. Tremletta. aMedicine/Neurology,
University of British Columbia, Vancouver, BC, Canada; bPediatrics,
University of British Columbia, Vancouver, BC, Canada; cObstetrics and
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Background: Studies have examined the association between
multiple sclerosis (MS)-related clinical factors and birth outcomes
in mothers but not fathers with MS. Autoimmune diseases in fathers
have been associated with preterm and lower birth weight babies;
poor sperm quality has also been reported in men with MS.
Objective: To investigate if paternal MS disease duration or disability
(as measured by the Expanded Disability Status Scale) is associated
with newborn birth weight or gestational age.
Patients and methods: The British Columbia (BC) MS database
(containing N80% MS patients in BC, Canada) and the BC Perinatal
Database Registry (capturing N99% of births in BC) were linked,
along with the BC Vital Statistics Birth Registry to enable linkage of
individual-level data for newborns, mothers and MS fathers in this
retrospective cohort study. We investigated the association between
paternal MS disease duration, disability (±3 years of conception)
and neonatal outcomes using multivariate regression models to
adjust for confounding and familial effects.
Results: There were 202 singleton births fathered by men with MS
(1996–2010). Mean birth weight of newborns was not associated
with MS disease duration (adjusted p = 0.20) or disability (adjusted
p = 0.25). Mean newborn gestational age was also not associated
with MS disease duration (adjusted p = 0.42) or disability (adjusted
p = 0.32).
Conclusion: We did not find an association between paternal MS-
related clinical factors and birth outcomes. As one of the first studies
investigating paternal MS clinical factors on birth outcomes, our
findings are reassuring for fathers with MS and their families.

doi:10.1016/j.jns.2013.07.1385
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therapy in Germany — Final results of the prospective
TYSTART study

A. Chana, U. Walterb, B. Kallmannc, C. Wernsdoerferd, V.C. Zinglerd.
aNeurological Hospital, Ruhr University Bochum, Bochum, Germany;
bNeurological Practice, Fulda, Germany; cNeurological Center, Bamberg,
Germany; dBiogen Idec, Ismaning, Germany

Background: In AFFIRM, 37% of natalizumab patients (pts) remained
free from disease activity (placebo: 7%) over 2 years. JCV-infected pts
have an increased PML risk on natalizumab, particularly after
previous immunosuppression and natalizumab therapy N2 years.
Natalizumab therapy requires structured monitoring.
Methods: TYSTART documented MS outcomes and monitoring in
patients starting natalizumab (≥2 infusions received) in clinical
routine. Clinical, MRI and laboratory parameters (JCV antibodies
since 01/2012) were recorded at 5 three-monthly visits.
Results: Patient characteristics (n = 258; 65.9% women) baseline
[mean (±SD)]: age 39.6 yrs (±10.5); MS duration 8.3 years (±7.0);
natalizumab infusions before BL 3.9 (±5.6); EDSS 3.6 (±1.6);
Fatigue Severity Score (FSS) 4.2 (±1.7). 89.5% of patients had
received ≥1 immunomodulator, 19.0% ≥ 1 immunosuppressant.
MRIs before/at baseline showed: contrast-enhancing lesions: 2.9
(±4.1) cerebral and 0.9 (±1.5) spinal; T2 lesions: 11.5 (±11.3)
cerebral and 2.2 (±2.7) spinal. Observation duration was
10.5 months (±2.9). Common lab tests were transaminases (42.7–
69.8% at the 5 visits) and blood counts (53.0–68.6%). 91.1% of
patients had MRIs before/at baseline; 44.3% had 1–4 MRIs during
study. 28.1% of 228 JCV antibody assays were positive. In patients
with 12 months data, the EDSS remained stable (3.6 (±1.7) vs.
baseline 3.5 (±1.7)); the FSS improved from 4.1 (±1.7) to 2.2
(±2.1). Four patients had serious adverse events, including 2 MS
relapses and no PML.
Conclusions: TYSTART confirmed the high efficacy of natalizumab.
The mean EDSS remained stable, the FSS improved during observa-
tion. No PML occurred. Monitoring comprised MRI and laboratory
investigations including JCV antibodies.

doi:10.1016/j.jns.2013.07.1386
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The meaning of herpetic infection in the progression of
multiple sclerosis

V. Lizhdvoy, T. Yakushina. Neurology, MRRICI, Moscow, Russia

The aetiology of MS has multifactorial factor, in which the
considerable part belongs to viruses.
Objective of study is learning the prevalence of herpetic infection of
patients with MS, the influence of different types of herpes on the
progression of MS.
Thirty patients with MS (28 — RR MS in the remission, 2 — PP MS)
entered the study. Patients' age — 30.5 ± 8.1 (M± σ) years, the
duration of the disease — 5.8 ± 4.4 years, the number of all exacerba-
tions in time of disease— 4.0 ± 2.7 and EDSS 2.4 ± 1.2. Enzyme-linked
immunoelectrodiffusion assay and polymerase chain reaction to
antigen of herpetic viruses (1, 2, 3, 4, 5, 6 types) were used.
All patients had herpetic infection. In the group with the virus (1, 4
or 5 type) in the replication phase (N = 5) EDSS = 2.8 ± 1.2,
the duration of the disease — 6.8 ± 4.6 years and the number of
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exacerbations— 4.6 ± 3.1. In the group with the latent virus (N = 25)
EDSS = 2.4 ± 1.2, the duration of the disease — 5.5 ± 4.4 years
and the number of exacerbations — 3.7 ± 2.6. Patients (N = 15)
with latent 5th type had EDSS = 2.0 ± 0.6, the duration of the disease
— 5.6 ± 4.8 years and the number of exacerbations — 3.3 ± 2.2.
Patients (N = 10)withmore than 2 types of herpes had EDSS = 2.8 ±
1.7, the duration of the disease — 5.3 ± 4.1 years and the number of
exacerbations — 4.5 ± 3.3.
Patients with active herpes or with several types had more frank
EDSS and more high number of exacerbations.

doi:10.1016/j.jns.2013.07.1387
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and pregnancy outcomes reported during the clinical
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R. Golda, J.T. Phillipsb, E. Havrdovac, A. Bar-Ord, L. Kappose, J. Clarkef,
H. Yuanf, M. Novasf, M.T. Sweetserf, N.C. Kurukulasuriyaf, V. Vigliettaf,
R.J. Foxg. aNeurology, St. Josef Hospital, Ruhr University, Bochum,
Germany; bMultiple Sclerosis Program, Baylor Institute for Immunology
Research, Dallas, TX, USA; cDepartment of Neurology,
Charles University in Prague, 1st Faculty of Medicine, Prague,
Czech Republic; dMontreal Neurological Institute and Hospital,
McGill University, Montreal, QC, Canada; eDepartment of Neurology,
University Hospital, Basel, Switzerland; fBiogen Idec, Weston, MA, USA;
gMellen Center for Multiple Sclerosis Treatment and Research,
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Background: No formal studies of BG-12 (dimethyl fumarate) were
conducted in pregnant women, but pregnancies have occurred
during the BG-12 clinical development program.
Objective: To present data from animal reproductive toxicology
studies and pregnancy outcomes reported during the BG-12 clinical
development program.
Patients and methods: Reproductive and developmental toxicology
was evaluated in rats and rabbits given dimethyl fumarate during
organogenesis or pregnancy and lactation. Subjects in BG-12 clinical
trials were required to use contraception and discontinue drug in the
event of pregnancy.
Results: There was no evidence of impaired fertility in rats or
teratogenicity in rats and rabbits given dimethyl fumarate at doses
that caused reductions in maternal weight gain. As of January 2, 2013
(data cutoff), 38 pregnancies in subjects exposed to BG-12 (37 MS
patients, 1 healthy volunteer) and 14 pregnancies in placebo
recipients were reported in clinical studies. In patients exposed to
BG-12, 22 live births (65%), 3 spontaneous abortions (9%), and 9
elective terminations (26%) were reported; information is pending
for 3 subjects and 1 subject was lost to follow-up. In placebo
recipients, 9 live births (64%), 3 spontaneous abortions (21%), and 2
elective terminations (14%) were reported. No fetal abnormalities
have been reported. The incidence of spontaneous abortion was
consistent with the expected rate in the general population.
Conclusion: Based on limited data, no increased risk of fetal
abnormalities or adverse pregnancy outcomes associated with
gestational exposure to BG-12 during the first trimester has been
observed. Further data will be collected through a pregnancy
registry.

doi:10.1016/j.jns.2013.07.1388
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Dept of Neurology Medical University of Lublin, Lublin, Poland

Introduction: Multiple Sclerosis (MS) is a chronic neurological
disease, which is highly prevalent in women of childbearing age.
Several new pharmacological treatments are now tested for relaps-
ing remitting (RR) phase of the disease, but none of them is
approved for use during pregnancy.
Alemtuzumab is a humanized monoclonal antibody that targets
CD52 on lymphocytes and monocytes, and it seems to be an effective
treatment for early multiple sclerosis.
Methods: Observational case report.
Results: A 27-year-old woman affected by MS, started treatment with
alemtuzumab on May 2004 (EDSS 1.5). She received two intravenous
cycles of alemtuzumab, last dose was on 11.05.2005. In April 2007 she
became pregnant, and due to obstetric reasons in 10 January 2008
cesarean section was performed and a healthy male was born, birth
weight 4140 g. In 2009 she became pregnant once again and in 18
March 2010 the next healthy son was born, birth weight 3800 g. Now
our patient is in her third pregnancy. She is neurologically stable.
Therewere no relapses since 2004, neither during the pregnancies nor
in the post partum periode. Her EDSS is 1,5.
Conclusion: There is no long-term observation on a woman
who becomes pregnant after alemtuzumab administration, but
our patient can be an example of relative safety and efficacy of
alemtuzumab.

doi:10.1016/j.jns.2013.07.1389
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A case of very late onset multiple sclerosis

E.D. Ciftci, S. Kibaroglu, U.S. Benli. Neurology, Baskent University,
Faculty of Medicine, Ankara, Turkey

The onset of multiple sclerosis (MS) after the age of 60 is very rare
and classified as very late onset MS. The prevalence of very late onset
MS ranges between 0.6% and 1.3%.
We report a 71-year-old Caucasian female presenting with mono-
paresis of her left leg. Fifteen days after her first symptoms she
developed paresthesia on the upper thoracic region. Cerebral
magnetic resonance imaging (MRI) showed multifocal white matter
lesions with gadolinium enhancement and the most prominent one
located at the pons and thoracal MRI revealed hyperintense lesion
with gadolinium enhancement at the T3–4 level. Metastatic diseases,
vasculitis, sarcoidosis and other demyelinating central nervous
system disorders were ruled out with extensive tests. CSF analysis
showed positive oligoclonal band type 2. She had a family history of
MS in her daughter. Patient received intravenous corticosteroid
therapy 1 g/day for 5 days and improved clinically. She didn't accept
any disease modifying therapy and during 20 months follow-up
period no new attack was observed.
This case has been presented to emphasize the possibility of multiple
sclerosis in differential diagnosis of elderly patients with first onset
multifocal neurological symptoms.

doi:10.1016/j.jns.2013.07.1390
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Benefit 11: Long-term follow-up study of patients with clinically
isolated syndrome treated with interferon beta-1b
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C. Polmanf, H.-P. Hartungg, B. Hemmerh, E. Foxi, F. Barkhoff,
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E.-M. Wickleink, D. Pleimesn. aUniversity Hospital Basel, Basel,
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Germany; lPAREXEL International GmbH, Berlin¸ Germany;
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Background: MS is a demyelinating disease that often begins as a
clinically isolated syndrome (CIS). Long-term follow-up may provide
important insights into outcomes for these patients; however,
ascertainment is a challenge.
Objectives: To review the key findings over the 8-year study period
of BENEFIT and to describe the design of the ongoing 11-year cross-
sectional follow-up.
Patients and methods: 468 patients with CIS were randomized to
either interferon beta-1b (early treatment) or placebo (delayed
treatment) for 2 years or until CDMS. Analyses were conducted at
2, 3, 5, and 8 years. Comprehensive 11-year follow-up, including
clinical, MRI, and OCT assessments, is ongoing through 2013–2014.
To increase ascertainment in the BENEFIT 11 Study, the design
includes telephone assessments as an alternative to face-to-face
interviews and referrals from inactive to active sites.
Results: 93.6% completed the placebo-controlled phase. 84% and
75.5% completed 3 and 5 years and 60.7% gave consent for the
extension, with a final ascertainment of 55%. Risk for CDMS was
significantly lower in the early vs delayed treatment group (Year 2:
27% vs 45%, Year 3: 36% vs 51%, Year 5: 46% vs 57%, Year 8: 57% vs
66%). EDSS scores were not significantly different, and remained low
in both groups (median 1.5 throughout the study).
Conclusion: Available follow-up of up to 8 years showed persistent
advantages of early vs delayed treatment with interferon beta-1b in
patients with CIS. The ongoing comprehensive reassessment at Year
11 will provide important information on disease course and long-
term treatment effects.

doi:10.1016/j.jns.2013.07.1391
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Background: Autologous mesenchymal stem cell transplantation
(AMSCT) may provide a new pathogenetic treatment modality for a
multiple sclerosis (MS) based on neuroprotective and immunomod-
ulatory features of mesenchymal stem cells (MSCs).
Objective: To evaluate the efficacy of AMSCT in patients with MS.
Patients and methods: Twenty-one patients with MS were enrolled
in the study with median age of 35 years (range 19–47), median
disease duration of 6 years (range 0.5–14). Thirteen patients were
defined as relapsing-remitting MS (RRMS), 6 as progressive-relapsing
(PR) and 2 as secondary-progressive (SP). Median baseline score of
EDSS was 3 (range 1.5–6). Participants received a single intravenous
infusion of autologous bone-marrow-derived MSCs no later than
the third passage at the dose of 1–2 × 106 MSCs/kg. The clinical
assessment included an EDSS evaluation, an MRI examination
with gadolinium-enhancement, and optical coherence tomography
(OCT).
Results: Median period of follow-up is 12 months (range 2–34).
Confirmed neurological stabilization following AMSCT was defined
for the 14 patients, progression — for 6, improvement — for 1. Before
AMSCT 14 active lesions were revealed on baseline MRI scans and
only 1 — on post-transplant MRI scans 9 months after AMSCT. The
number of relapses during a year before AMSCT was 26, and 10
exacerbations were determined after AMSCT. OCT revealed stabili-
zation of RNFL thickness for 10 eyes, improvement — for 14, recovery
— for 6.
Conclusion: Our results show that AMSCT in MS is a clinically
feasible and relatively safe procedure. Nevertheless, a longer follow-
up period is needed.

doi:10.1016/j.jns.2013.07.1392
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Introduction: Interferon-beta-1B (Betaferon) is an established treatment
for relapsing-remitting multiple sclerosis (MS) and haematological
changes are commonly reported in clinical trials and clinical practice of
this drug. Treatment with interferon-beta-1B led predominantly to
asymptomatic dose-related reductions in white blood cells. At least
two-thirds of patients affected by cytopenia experienced the onset of
cytopenia within the first 6 months of therapy.
Methods: Observational case report.
Results: A 23-year-old man affected by MS, started treatment with
interferon beta1B (Betaferon, 250 mg every other day, sc) on January
2011. Baseline blood examination and, in particular platelet count
(276 GI/L) were normal. There was no history of any haematologic
abnormalities or allergy. After 6 months of interferon-beta-1B
treatment he developed thrombocytopenic hemorrhagic diathesis
with platelet count 1 GI/L. Betaferon was immediately stopped.
Patient was admitted to the hospital and received five infusions of
packed red blood cells, and then steroids until platelet count was
normalised. From February 2011 he is without steroids, and platelet
count is 320 GI/L. Betaferon treatment was not.
Conclusion: Although haematological abnormalities are common
and dose-related in patients with MS receiving interferon-beta-1B,
the thrombocytopenia, especially so deep occurs quite rare.

doi:10.1016/j.jns.2013.07.1393
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Uncommon ocular and visual signs of relapsing remitting
multiple sclerosis

E. Kammoun, M. Zouari, E. Farhat, F. Hentati. Neurology, National
Institute Mongi Ben Hamida of Neurology of Tunis, Tunis, Tunisia

Background: Ocular manifestations in multiple sclerosis (MS) are
classic, including both visual and motor ocular systems. Optic
neuritis remains the most frequent manifestation.
Objective: To report two MS patients revealed by isolated homon-
ymous lateral hemianopsia (HLH) and sixth cranial nerve palsy
(SCNP).
Case 1: A 29 year-old woman, who presented a sudden right visual
field defect. Neurological examination revealed an isolated right HLH.
CT scan demonstrated a left occipital hypodensity. The diagnosis of
ischemic stroke was made. Brain MRI showed a large T2-weighted
lesion in the left juxtacortical occipital region, associated to multiple
T2-weighted lesions in the periventricular regions. The visual evoked
potential was normal. Oligoclonal bands were present in the
cerebrospinal fluid (CSF). MS was diagnosed and the patient was
treated with intravenous methylprednisolone with clinical
improvement.
Case 2: A 30 year-old woman, who presented sudden horizontal
diplopia. The neurological examination showed isolated left SCNP.
The eyeground was normal. MRI showed a T2-weighted lesion of the
sixth cranial nerve, associated to multiple T2-weighted lesions in the
brainstem and spinal cord. Oligoclonal bands were present in the
CSF. The diagnosis of MS was made with a complete spontaneously
recovery within two weeks.
Discussion: HLH is infrequent in MS, occurring in less than 1% of
patients, due to the large required lesions in post-chiasmal visual
pathway. Isolated sixth nerve palsy is a rare presenting sign of MS,
with an incidence of 1.6%.
Conclusion: The diagnosis of MS should be considered in young
adults with HLH or ocular motor cranial nerve involvement.

doi:10.1016/j.jns.2013.07.1394
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Introduction: Neurological complications are reported with rheu-
matoid arthritis (RA), involving especially the central nervous
system. Degenerative motor neuron disease is unusual.
Objective: The objective is to describe a rare association between RA
and amyotrophic lateral sclerosis (ALS) and to discuss the relation
between these two diseases.
Case report: A 20-year-old woman presented rapidly progressive
walking disorder and limb weakness without dysphagia and
dysphonia. The physical examination showed signs of bilateral
degeneration of upper and lower motoneurons involving the four
limbs, without sensory disturbance and cranial nerve involvement.
We noted also a deforming polyarthropathy of the hands. Electro-
myography found signs of impairment of the anterior horn of the
spinal cord. Brain and spine MRI was normal. Serological test for
rheumatoid factor was positive. The diagnosis of ALS associated with
seropositive erosive RA was made.

Discussion: ALS is a chronic disease of unknown cause. To date, only
seven cases similar to our patient have been reported, most of them
having long-standing but quiescent joint disease at the time of ALS
onset. Our patient has an atypical bilateral presentation, without signs of
medulla's involvement. There are other cases of ALS in combinationwith
autoimmune diseases such as systemic lupus erythematosus, scleroder-
ma,Wegener granulomatosis andGoujerot Sjögren's Syndrome. There is
no evidence in favor of a common pathophysiological mechanism, and
thus the possibility of a fortuitous association must be raised.
Conclusion: The simultaneous presence of RA and ALS represents a
difficult diagnostic challenge. There is no argument in favor of a
shared physiopathological mechanism.

doi:10.1016/j.jns.2013.07.1395
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Background: Tumefactive demyelinating lesions (TDLs) are a rare
variant ofmultiple sclerosis (MS), characterized by the presence of large
lesions in white matter (N2 cm) with mass like features and edema.
Differential diagnosis of TDLs from other intracranial space occupying
lesions is essential to avoid unnecessary interventions and treatments.
Methods: Demographic, clinical, radiological and laboratory data of 6
patients with TDLs were retrospectively collected.
Results:All patientswere femalewith amean age of 42.8 (33–57 years)
and mean age at disease onset was 38.8 (31–47 years). The mean
duration of disease was 4 years (range 1–10 years). All patients had
solitary TDLs, five had tumefactive lesions at onset and one patient
developed tumefactive lesion during the course ofMS. One patientwith
RRMS developed two tumefactive relapses during follow-up. Clinical
presentations varied but headache, visual changes, and sensory and
motor symptoms were the most common. Brain MRI showed
tumefactive lesions with mild to moderate edema and contrast
enhancement. MR spectroscopy was performed in all cases and
revealed findings suggesting demyelination.
CSF analysis was available for three patients. Oligoclonal IgG band was
positive in one case. Biopsy was performed in one case, revealing
nondiagnostic pathology; final diagnosis was TDLs. All patients
responded to corticosteroids. Three patients were treated with
interferon and one patient was treated with azathioprine.
Conclusion: Six patients with TDLs who had different clinical and
radiological characteristics were presented with review of the
literature with a special emphasis on spectroscopic investigation.

doi:10.1016/j.jns.2013.07.1396
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Background: Neuromyelitis optica (NMO), or Devic's Syndrome, is an
autoimmune central nervous system demyelinating disorder affecting
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primarily the spinal cord and the optic nerves. It is characterized by the
presence of NMO antibodies, besides clinical and radiological findings.
NMO andNMO-spectrum disorders have been reported in autoimmune
disorders, such as systemic lupus erythematosis and Sjogren's syn-
drome. Rarely, they have been described as a paraneoplastic syndrome
with cancers of lung, breast, and carcinoid tumor of thyroid.
Objective: To report a case with longitudinally extensive demyelin-
ating lesion of medulla and cervical spinal cord, associated with
carcinoid tumor of the stomach, high serum gastrin level, and
positive serum anti-aquqporin-4 antibody (NMO IgG).
Case: A 40 year-old Saudi lady, who presented with severe nausea,
vomiting, blurring of vision, vertigo, nystagmus and ataxia, was
found to have a longitudinally-extensive demyelinating lesion at the
cervico-medullary junction and cervical spinal cord on MRI. Her
gastric endoscopy revealed carcinoid tumor of the stomach, and
classic paraneoplastic antibodies in the serum and CSF were
negative. She had extremely high serum gastrin level and high titer
of NMO IgG autoantibody.
Conclusion: NMO may present as a paraneoplastic neurological
syndrome associated with carcinoid tumor of the stomach.

doi:10.1016/j.jns.2013.07.1397
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Introduction: Gougerot-Sjogren Syndrome (GSS) is an auto-immune
exocrinopathy characterized by xerophthalmia and xerostomia. Neu-
rological complications occur between 8.5 and 70%. Data concerning
central nervous system (CNS) symptoms have been rarely described.
We analyze the clinical, radiological and therapeutic aspects of a patient
with CNS signs revealing primitive GSS and we discuss some
particularities.
Case report: A 52-year-old woman was hospitalized for recurrent
clinical focal signs of CNS involvement. It consisted on sudden left
hemiparesis on 2009 and two sudden regressed episodes of aphasia
on 2011 and 2013. Brain MRI revealed micro nodular lesions
appearing as hyper-signal in T2 on periventricular white matter
and frontal cortex. Both lacrymal and salivary gland secretions were
affected. A high level of antinuclear antibodies to SSA was associated
with inflammatory lesions in minor salivary glands biopsy. The
diagnosis of GSS was established. An oral corticosteroid therapy
(1 mg/kg/day) was prescribed during 6 weeks followed by progres-
sive degression, with good outcome.
Discussion: CNS damages are less frequently associated with GSS's
systemic damages, and are often inaugural. The pathophysiology
remains unknown. Some authors suggest the pathologic role of the
anti-SSA based on their higher frequency in patients with CNS
manifestation. Neurological focal manifestations are the most
observed, but deficit signs are polymorphic. Aphasia is rarely
described. The onset may be sudden as stroke. The MRI can reveal
T2 hyperintensities on periventricular white matter or juxtacortical,
more rarely on the cerebral cortex. Treatment of GSS's neurological
manifestations is usually based an oral corticosteroid with high
dose.

doi:10.1016/j.jns.2013.07.1398
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Background: Prognosis in multiple sclerosis (MS) remains largely
unpredictable.
Objectives and methods: Among 806 relapsing-remitting (RR)
patients from the London Ontario database, we assessed:

1) the effect of baseline features on the risk of secondary progression
(SP);

2) the risk of becoming disabled (DSS 6–8) according to latency to SP.

Results: Longer latency to SP predicted lower risk of reaching DSS 6
(OR= 0.76 for 5 years and OR= 0.44 for 15 years of latency); same
results were observed in patients matched for early (year-1 + year-2)
relapses number. However, RR phase duration did not influence SP
evolution. The latency to SP conversely related to the number of total
relapses (1–2 = 8.8 years; 3–4 = 11.3 years; ≥5 = 12.2 years). Pre-
dictors of the risk of SP were male sex (HR= 1.41), older age at onset
(age N 30years vs ≤20years, 21–30years HR= 0.52, 0.65, respec-
tively) and high early relapse frequency (≥3 vs 1, 2 attacks HR= 0.63,
0.75, respectively). Disease duration affected the probability of
becoming SP (OR= 1.07), increasing by 9% every 5 years. At baseline,
OR for risk of SP yielded by 3 relapses were 3.6, 5.8, 9.5 in patients
aged 20, 30 or 40 at onset respectively, and increased by 2-fold at
10 years (OR 7.5, 12.1, 19.8, respectively) and by 5-fold at 20 years
(OR 15.6, 25.5, 41.4, respectively).
Conclusions: Prevention/delay of SP represents a potential thera-
peutic target. Early relapse number and age at onset can be used for
selecting groups at higher risk of developing severe disability and
requiring more aggressive treatments.

doi:10.1016/j.jns.2013.07.1399
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Background: Only few studies have compared MRI findings at
disease onset between patients with pediatric- (POMS) and adult-
onset multiple sclerosis (AOMS).
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Objective: To compare the imaging characteristics of brain and
spinal cord between children and adults at MS onset. Furthermore
we evaluated the 2010 McDonald criteria in both groups.
Patients and methods: Retrospective analysis of initial MRI from 49
children and 43 adults. The following parameters were assessed:
lesion distribution, number of T2 hyperintense, gadolinium-enhancing,
and giant (≥2 cm) lesions.
Results: We found no significant differences in the number and
distribution of cerebral lesions, as well as number and size of spinal
lesions between the two groups. However, there was a tendency for
children to have more frequently an infratentorial involvement (59%
versus 44% of patients). Adults more frequently had enhancing spinal
lesions (68% versus 28%), as well as predominantly only thoracical
located lesions (25% versus 4%). At clinical onset the 2010 McDonald
criteria were fulfilled as follows: dissemination in space (DIS) 89% in
POMS and 86% in AOMS, dissemination in time (DIT) 53% in POMS and
44% in AOMS, and both, DIS and DIT, 51% in POMS and 44% in AOMS.
Conclusion: Between our pediatric- and adult-onset MS groups we
did not find major differences on initial MRI presentation, although a
trend was noted for higher percentage of infratentorial involvement
in children. The adults showed more frequently contrast-enhancing
spinal lesions. Regarding the 2010 McDonald criteria the demon-
stration of DIT and of both, DIS and DIT, was higher in children.

doi:10.1016/j.jns.2013.07.1400
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The Blink Reflex Test (BRT) is an electrically-induced reflex used for
evaluation of brainstem circuits. BRT helps locate the lesion, even to
the subclinical manifestation at the early course of multiple sclerosis
(MS). Electrophysiological techniques have an important role in
demonstrating brain injuries that are clinically silent and could be
perform in follow-up evaluations during remissions and exacerba-
tions obtained with a little cost. Correlations between brain MRI and
electrophysiological data from BRT have not been widely studied in
the patients with MS.
The aim of the present study was to assess the changes of BRT in
patients with MS and their relations to clinical and MRI brainstem
findings before and during immune-modifying therapy.
Fifty-five (mean age 36.5 years) diagnosed accordingMcDonald criteria
MS patients were divided into two groups: group I — 31 patients
with newly diagnosed MS and group II — 24 MS subjects receiving
immunomodulatory therapy. Patients underwent clinical tests using
Expanded Disability Status Scale (EDSS), BRT and MRI evaluation.
In group I, contrary to group II the R1 latency was abnormal in 54% vs
47% patients, respectively (p N 0.05); ipsilateral R2 latency was
abnormal in 60% vs 47%, respectively (p b 0.05); contralateral R2
latency was incorrect in 63% vs 45%, accordingly (p b 0.05). These
changes achieved in group II correlate with reduced gadolinium
enhancing lesions in brain MRI and clinical state improvement.
Our findings suggest that BRT, mainly R2 latency, may have a role as
prognostic tool to evaluate the effect of therapeutic immune-modifying
procedure in MS patients.

doi:10.1016/j.jns.2013.07.1401
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Background: Cognitive impairment affects ≥40% of pediatric MS
patients.
Objectives: To combine structural and functional MRI to define the
mechanisms responsible for cognitive impairment in pediatric MS.
Methods: Brain dual-echo, 3D T1-weighted and resting state (RS) fMRI
scans were acquired from 35 pediatric MS patients and 16 matched
healthy controls. Patients with ≥2 abnormal neuropsychological tests
were classified as cognitively impaired (CI). Regional distribution of
lesions and graymatter andwhitematter (WM) atrophywere assessed
using SPM8. Functional connectivity (FC) of the default mode network
(DMN) was assessed using an independent component analysis.
Results: Forty-five percent of patients were CI. Compared to cognitively
preserved (CP), CI patients had a higher probability to harbor lesions in
the right (R) thalamus, bilateral cingulum, R precuneus and bilateral
parieto-occipital WM. Compared to CP, CI patients had atrophy of the R
precuneus, leftmiddle temporal gyrus, splenium of the corpus callosum
(CC), posterior cingulum, WM close to precuneus, and R superior
longitudinal fasciculus. CI patients showed a reduced DMN RS FC of the
precuneus, whereas CP patients had an increased RS FC of the anterior
cingulum. MRI findings correlated with the number of abnormal tests
and performance at spatial, verbal memory and attention tests
(r = 0.42–0.70, p b 0.001).
Conclusions: In pediatric MS patients, cognitive dysfunction is
associated to structural and functional abnormalities of the DMN,
mainly in posterior brain regions. Increased RS FC of regions of the
frontal lobe might contribute to cognitive preservation.
Partially supported by a grant from Italian Ministry of Health (GR-
2009-1529671).

doi:10.1016/j.jns.2013.07.1402
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Background: Multiple sclerosis (MS) is a chronic inflammatory
disease of the central nervous system (CNS) leading to oligodendro-
cyte destruction, demyelination, and neurodegeneration. Iron in the
healthy human CNS is essentially stored within oligodendrocytes and
myelin. However, excess or liberated iron has the ability to induce
oxidative damage, and is therefore implicated in various neurode-
generative disorders.
Objective: We aimed to characterize the impact of iron liberation from
degenerating oligodendrocytes andmyelin on neurodegeneration inMS.
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Materials and methods: Formalin-fixed, paraffin-embedded autopsy
brain tissue of 33 MS cases, including 7 acute MS cases, and 30 controls
was studied. For detection of non-heme iron, the diaminobenzidine-
enhanced Turnbull blue staining was applied. The iron storage protein
ferritin, the ferroxidases hephaestin and ceruloplasmin, and oxidized
phospholipids asmarker for oxidative stress (E06 epitope)were detected
by immunohistochemistry.
Results: Compared to controls, MS brains showed a global reduction of
iron in non-lesioned white matter oligodendrocytes and myelin. We
observed a shift of iron storage and ferritin expression from oligoden-
drocytes to microglia/macrophages at active lesion edges. Upon iron
accumulation, microglia became dystrophic and vanished towards
inactive lesion cores, where iron was either completely removed or
stored within astrocytes and axons. A minor proportion of active lesions
harbored elevated amounts of iron in astrocytes and axons. Rarely, a
direct colocalization of iron and oxidized phospholipids could be
detected.
Conclusion: MS leads to a global iron loss in the brain white matter.
Demyelination inMS leads towaves of iron liberation from intracellular
stores, which may promote oxidative damage.

doi:10.1016/j.jns.2013.07.1403
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Background: The cerebellum is a region frequently affected by
multiple sclerosis (MS).
Objectives: To apply a voxel-wise analysis to metrics from diffusion
tensor (DT) MRI tractography and T2 lesions of the middle (M) and
superior (S) cerebellar peduncles (CP) to quantify their structural
damage in MS, and to assess the relationship between CP damage vs
global clinical disability, impairment of cerebellar (C) and brainstem
(B) functional systems (FS).
Methods: Brain dual-echo and DT MRI sequences were collected from
172 MS patients and 46 healthy controls (HC). The EDSS score and
degree of impairment of different EDSS FS were rated. Patients were
dichotomized using CFS and BFS (impaired: FS ≥ 1, unimpaired:
FS = 0) and EDSS (ambulatory impaired: EDSS ≥ 4.0, fully ambulatory:
EDSS b 4.0). Using DT MRI tractography, probability maps of the SCP
and MCP were produced. Voxel-wise analysis was used to assess the
topographical distribution of damage along these tracts.
Results: Compared to HC, MS patients showed increased mean (MD),
axial (AD), radial (RD) diffusivity and decreased fractional anisotropy
(FA) of both tracts. Diffusivity abnormalities were more pronounced in
impaired patients. Patients with EDSS≥ 4.0 had a higher probability of
having T2 lesions in theMCPbilaterally,while patientswith BFS≥ 1had a
higher probability of having T2 lesions in one small cluster in the left SCP.
Conclusions: In MS, the assessment of MCP and SCP damage, in
terms of T2 focal lesions and diffuse white matter tract injury
(probably due to Wallerian degeneration), contributes to explain
global clinical impairment and impairment at single FS.

doi:10.1016/j.jns.2013.07.1404
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Background: Biochemical markers could be useful in diagnosing and
monitoring of demyelinating diseases. Nowadays there is just one
autoantibody specific to neuromyelitis optica (NMO).
Objective: Purposes of our study were to detect AQP4-IgG in patients
with NMO-spectrum disorders, to investigate nitrites, nitrates (NOx)
and nitrosothiols levels (RSNO) in serum of multiple sclerosis (MS)
patients and tomeasure neurofilament heavy chain levels (NfH) in CSF/
serum of MS patients compared with control group and ALS patients.
Patients and methods: The study concerned 16 NMO patients, 5
longitudinally extensive transverse myelitis (LETM) patients, 4 optic
neuritis patients and 40 MS patients with different patterns of optic
nerve and spinal cord involvement. Markers were also evaluated in
21 volunteers and 13 ALS patients. AQP4-IgG was detected by cell
based assay. The measurements of NOx levels were done by the
Griess method. Total RSNO levels were measured using 4,5-
diaminofluorescein. NfH levels were determined by ELISA.
Results: 13 NMO and 1 LETM patients were positive for AQP4-Ab. In
relapsing-remitting MS group NOx and RSNO were increased. In
secondary progressive MS group only RSNO level was increased.
RSNO was the only significant variable associated with spinal cord
lesion. NfH level was higher in ALS group compared to secondary
progressive MS patients.
Conclusion: AQP4-Ab can be detected in most of NMO patients and
should be checked in case of NMO-spectrum disorder. RSNO seems
to be a biomarker of spinal cord inquiry and NfH level reflects
extensity of degeneration in demyelinating diseases.
Grants RSHF 11-06-00626 and RFBR 12-04-31595.

doi:10.1016/j.jns.2013.07.1405
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neuromyelitis optica in mongolia

M. Rentsenbat, S. Jambal. Neurology, Reflex Neurological Clinic,
Ulaanbaatar, Mongolia

Background: In comparison to the caseswithmultiple sclerosis cases of
neuromyelitis optica are relatively common inMongolia. These patients
develop frequent episodes of retrobulbar neuritis which remains often
refractory to high-dose methylprednisolone therapy.
Methods: We studied retrospectively the results of visual evoked
potentials in 10 patients with clinically confirmed neuromyelitis optica
before and after treatment of high-dosemethylprednisolone for 5–7 days.
Wemeasured the P100 latency of response potential on the affected side.
In 8 cases the thoracal MRI showed an extremely long (stretching from
5 to over 12 vertebra) inflammatory lesion of spinal cord. In 2 cases the
MRI investigation was not possible due to financial problems.
Results: Before treatment in 7 (70%) cases of acute retrobulbar
neuritis no P100 potential was available. In 3 (30%) cases the P100
latency was significantly prolonged. After treatment the P100 response
potential recovered in 9 (90%) of 10 cases with P100 latency
measurements of 80–119 ms, but with significant low amplitude and
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signs of temporal dispersion. In 1 case the P100 latency increased
despite the therapy from 189 ms to 237 ms.
Conclusion: Our measurements show that the acute retrobulbar
neuritis episode in patients with neuromyelitis optica cannot be
explained with mere demyelination. The absence of P100 response in
acute recidive in most cases demonstrates the more prominent
axonal damage of optic nerve. These severe causes of neuromyelitis
optica in Mongolia should be studied thoroughly in future, and the
management of recidive prophylactic treatment must be improved.

doi:10.1016/j.jns.2013.07.1406
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Background: The role of stathmins is the regulation of microtubule
equilibrium and cytoskeleton reorganization. They alternate between
assembly and disassembly of the cell with the purpose of correct
formation of mitotic spindle.
Objective:We studied the stathmin expression in the spinal cord in EAE.
Material and methods: EAE mice were examined at three time-
points (D10, acute, chronic) and compared with controls (D0).
Stathmin1, SCG10 and SCLIP mRNA and protein expression was
studied using Real Time-PCR and optical and confocal microscopy.
Results: There was reduced mRNA expression in acute phase of
stathmin1 (p b 0.05); SCLIP was reduced both in acute and chronic
phase of EAE (p b 0.01). An overall decrease of spinal cord stathmin1
and SCG10 protein expression was noticed in acute phase (p b 0.001,
p b 0.05). However, our sub-analysis in the inflamed white matter
showed increased expression of all stathmins (p b 0.05, p b 0.001,
p b 0.01). Moreover, stathmin1 was predominantly expressed in NG2+
(p b 0.001) andO4+(p b 0.05) cellswhereas in lower levels in CNPase+
(p b 0.05) cells during the acute phase. SCG10 and SCLIP were expressed
in axons already during the acute phase and throughout the entire EAE
course though not in controls. In addition, inside the inflammatory
lesions SCG10 was co-expressed with APP (p b 0.05), a marker of acute
axonal damage whereas SCLIP followed the opposite course and was
co-expressed with GAP-43 (p b 0.05), a marker of axonal regeneration.
Conclusions: The stathmin protein family kinetic in inflammatory
demyelinating areas indicates their potential involvement in the
underlying pathology and reorganization of the degenerative spinal
cord during EAE.

doi:10.1016/j.jns.2013.07.1407

Abstract — WCN 2013
No: 2044
Topic: 6 — MS & Demyelinating Diseases
Connectivity patterns obtained by emulated vs. conventional resting
state fMRI in clinical cohorts— Can parts tell the whole story?
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F. Fazekas, R. Schmidt, C. Enzinger. Medical University of Graz,
Graz, Austria

Background: Resting state (RS) fMRI has received considerable
interest in clinical neuroscientific research, as it also allows concluding

on patterns of spatiotemporally consistent neural activity while the
brain is at “rest”. With regard to this, Fair et al. (2007) suggested a
method how existing datasets could be re-analyzed via extracting
specific volumes of conventional (c) block design fMRI data to emulate
(e) RS-fMRI.
Objective: We here aimed to investigate the similarity or diversity of
results obtained with this approach (eRS) compared to cRS regarding
connectivity network identification in a clinical cohort.
Patients and methods: 12 Multiple Sclerosis patients (MS, age:
x = 30.82 ± 10.8) and 18 healthy controls (HC, age: x = 32.28 ±
6.8) underwent conventional task-related fMRI and cRS in the same
imaging session. In the first step, the total cognitive paradigm has been
treated as a RS-dataset, and both datasets were analyzed in total length.
Then, the cognitive paradigmwas truncated according to the criteria by
Fair to emulate RS. The cRS dataset was truncated equally.
Results:Whereas visual inspection of seed based analyses of functional
connectivity from the anterior cingulate cortex suggested almost
identical patterns in MS patients and HC, higher-level within and
between group analyses of eRS vs. cRS revealed distinct differences in
connectivity networks.
Conclusion: Generally, using the eRS approach allows the identifi-
cation of connectivity networks (similar to those obtained using
cRS-data) also in diseased brains. However, results of higher-level
contrasts yielded different results and thus have to be interpreted
with caution.

doi:10.1016/j.jns.2013.07.1408
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S. Sabanagic-Hajric, N. Subasic, A. Alajbegovic. Department of Neurology,
Clinical Center University of Sarajevo, Sarajevo, Bosnia and Herzegovina

Background: Multiple sclerosis is a chronic progressive disease with
multiple neurological and psychological impairments that can affect
all aspects of quality of life.
Objective: The objective of this study was to investigate the
predictive factors of physical component of quality of life in MS
patients.
Patients and methods: 100 MS patients treated at the Neurology
Clinic in Sarajevo were involved. Each patient underwent a complete
clinical assessment, including disability status (EDSS), cognitive
function (MMSE) and measurement of quality of life (MSQOL-54).
Linear regression analyses were performed to identify significant
predictors from sociodemographic and clinical characteristics in
predicting MSQOL-54 physical and mental composite scores.
Results: The mean age of 100 patients (69% female and 31% male) was
39.88 ± 10.03. The mean EDSS score was 3.57 ± 1.73 and 72% were of
the relapsing–remitting clinical subtype. Linear multivariate regression
analyses revealed that presence of pain (eta square = 0.29), EDSS (eta
square = 0.27), sphincterial disorders (eta square = 0.19), employment
status (eta squared = 0.15), type of disease (eta square = 0.10) and age
(eta square = 0.06) proved to bemain predictors of MSQOL-54 physical
composite scores (r2 = 0.83). Among the patients with relapsing-
remitting type of disease number of relapses (eta squared = 0.260),
EDSS score (eta squared = 0.24), sphincterial disorders (eta squared =
0.17), presence of pain (eta squared = 0.16), employment status
(eta squared = 0.15) and age (eta squared = 0.08) proved to be main
predictors of MSQOL-54 physical composite scores (r2 = 0.87).
Conclusion: Assessment of quality of life in MS patients provides
additional information on the patient status. Management of pain
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and sphincterial disorders is highly important in treatment of MS
patients.

doi:10.1016/j.jns.2013.07.1409
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Oligoclonal bands (OCB) have been reported to disappear from the
cerebrospinal fluid (CSF) in natalizumab (NZB)-treated patients with
multiple sclerosis (MS) although OCB are considered to persist in MS.
Detection of OCB is qualitative evidence of intrathecally produced
IgG. We investigated if this NZB-effect on intrathecal IgG synthesis
can be quantitatively assessed by analyzing the fraction of intrathe-
cally produced IgG (IgGIF).
We included 31 MS patients, 17 were untreated (first diagnosis) and
from 14 patients CSF was collected to rule out progressive multifocal
leukoencephalopathy (PML) during NZB treatment. From 6 of the 14
NZB-treated patients CSF data from the first diagnosis were also
available. IgG and albumin concentrations of CSF and serum samples
were measured by immunonephelometry and used to calculate the
CSF/serum quotients and IgGIF (in %) according to Reiber (1998).
Quantification of intrathecal IgG synthesis showed a reduced IgGIF in
NZB-treated patients compared to untreatedMS patients (p= 0.0026).
Intraindividual comparisons of baseline and follow-up data in the NZB-
treated group of 6 showed disappearance of intrathecal IgG production
in 2 and an overall reduction of the IgGIF (p= 0.018).
Quantifying intrathecal IgG synthesis revealed a pronouncedly
reduced IgGIF in NZB-treated MS patients. This corroborates previous
reports about disappearing OCB and suggests effectiveness of NZB
therapy on intrathecal IgG production. Since lumbar punctures were
performed to rule out PML this observation is limited to NZB-treated
patients with active disease. Clarification of the underlying mecha-
nisms will provide important knowledge about the clinical relevance
of this finding and the pathogenesis of NZB-associated PML.

doi:10.1016/j.jns.2013.07.1410
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and after the war events

J. Djelilovic-Vranic, A. Alajbegovic, M. Tiric-Campara, S. Salcic,
E. Djozic, E. Eljubovic. Neurology Clinic, Clinical Center of Sarajevo
University, Sarajevo, Bosnia and Herzegovina

Introduction: Multiple sclerosis is an autoimmune demyelinating
disease and degeneration of axons, in the appearance of which stress
has an important role. The goal is to determine the incidence of
multiple sclerosis in the region of Sarajevo in the period before and
after the war (1986–2012).
Material andmethods:We analyzed all new cases of multiple sclerosis
in the region of Sarajevo in the period January 1986–December 2012.
Diagnostic criteria included anamnesis, clinical presentation, MRI

findings and evaluation of the spine, evoked potentials-visual and
cerebrospinal fluid examination.
Results:During the period 1986–1990, therewere 45 new cases ofMS, in
the period 1991–1995, there were 27 new MS cases, from 1996 to 2000
107 new cases were registered of MS, and from 2001–2005 there were
150 new cases ofMS. In the period 2006–2010, therewere 174 new cases
of MS. In 2011 there were 34 new cases of MS and during the 2012, 41
new cases. Stress as provoking factor was present in the first five-year
period at 11.1% in the second at 18.5%, in the third with 19.6%, in the
fourth five-year period at 36.5% of cases and in the final at 43.8% of cases.
Conclusions: In the period after the war, the MS in the region of
Sarajevo has increased in incidence. Multiple sclerosis in the region
of Sarajevo is more frequent in women than in men, most frequently
in the age 20–40 years. But it also tends to occur in a relatively
advanced age, after 50 years.

doi:10.1016/j.jns.2013.07.1411
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Ü. Türk Börüa, A. Dumana, A.Ş. Kulualpa, N. Gülerb, M. Taşdemirc.
aNeurology, Dr. Lütfi Kırdar Kartal Training and Research Hospital,
Istanbul, Turkey; bNeurology, Artvin State Hospital, Marmara University,
Istanbul, Turkey; cPublic Health, Marmara University, Istanbul, Turkey

Background: The studies about Multiple Sclerosis (MS) epidemiol-
ogy have increased in the last years. The studies, we conducted in
Turkey, which have been compared with new studies were made in
Turkey. These studies show that there are also distinct variations
between the same geographical areas.
Objective: We carried out this study in order to determine the
prevalence and to compare the difference between Mediterranean
and Black Sea regions.
Patients and metods: This descriptive, cross-sectional, door-to-door
survey was carried out in the Mediterranean coastal city Gazipaşa and
the Black Sea coastal city Artvin in 2012. All people, who live in the city,
were visited and interviewed in their houses. The center town of Artvin
andGazipaşa had been screened by door to door. A population of 16.116
people was screened in Artvin and 13.451 of the people were screened
in Gazipaşa. Poser criteria were used as diagnostic criteria in the study.
Results: Seven patients were diagnosed as clinically definitive MS with
the definitive anamnesis and MR investigation. Female to male ratio was
1.33. The prevalence of MS was found to be 52.0/100.000 in Gazipaşa.
Three female patients were diagnosed as clinically definitive MS. The
prevalence of MS was found to be 18.6/100.000 in Artvin.
Conclusion: According to the results, the countries in the Mediter-
ranean area is also now in the high MS prevalence zone. More than 2
times of the difference was found between prevalences of Artvin and
Gazipaşa. Our recent studies, conducted in Turkey, provide evidence
that the latitude gradient in the distribution of MS is disappearing.

doi:10.1016/j.jns.2013.07.1412
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aParacelsus Medical University, Christian-Doppler-Klinik, Department of
Neurology, Salzburg, Austria; bInnsbruck Medical University, Department
of Neurology, Innsbruck, Austria; cParacelsus Medical University,
Christian-Doppler-Klinik, Central Laboratory, Salzburg, Austria

Background: Natalizumab-neutralizing antibodies (NAB) occur in
approximately 5–15% of natalizumab-treated multiple sclerosis (MS)
patients. In patients with persisting NAB natalizumab treatment has
to be terminated.
Objective: Since high-titre NAB are strongly associated with
persistence of NAB, we investigated if determination of saturation
levels of alpha-4 integrins with natalizumab has the potential to
discriminate early patients with NAB.
Methods: Cell-bound natalizumab and the natalizumab saturation of
alpha-4 integrins on T-cells from 11 MS patients were detected using
a monoclonal anti-human IgG4 antibody by flow cytometry before
starting and after 4, 8, and 12 weeks of therapy. Natalizumab
saturation (in %) was determined by relating median fluorescence
intensities (MFI) of in vivo bound natalizumab to the MFI after in
vitro incubation with saturating amounts of natalizumab. Determi-
nation of serum NAB was performed by ELISA.
Results: In 8 patients the median natalizumab saturation of T cells over
4, 8, and 12 weeks of natalizumab treatment reached 75% (range 65-
86%; SD 6%) and was associated with no NABs. Three patients showed
differences in the natalizumab saturation with a clear reduction in 2
patients after 8 weeks and a pronounced decline approximating baseline
levels in all three patients after 12 weeks. High- and low-titre NAB were
equally effective in reducing the cellular natalizumab saturation.
Conclusion:Monitoring the natalizumab saturation on T cells can serve
as an early and sensitive method to identify patients with a reduced
treatment effect due toNAB. Interestingly, both high- and low-titer NAB
equally effectively reduced the cellular natalizumab saturation.

doi:10.1016/j.jns.2013.07.1413
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Validation of a screening to detect cognitive and psychoaffective
deficits in children and juveniles with multiple sclerosis:
The MUSICADO study

P. Calabresea, K. Storm van`s Gravesandeb, E. Kalbec, U. Fuldad,
V. Malle. aUniversity of Basle, Basel, Switzerland; bNeuropediatrics,
Gottfried von Preyersches Kinderspital, Vienna, Austria; cGerontologie,
Universität Vechta, Vechta, Germany; dMerck Serono S.A., Darmstadt,
Germany; eSozialpädiatrie/Kinderzentrum, Technische Universität
München, München, Germany

Background: Neurocognitive deficits may already appear in children
affected by multiple sclerosis (MS). The most vulnerable areas
include attention, visual–perceptual abilities, executive functions,
and language. However, these deficits are mostly underrecognized
since there is a lack of specific screening tools which might be used
during regular clinical visits for children and adolescents.
Objective: The aim of the MUSICADO-study is to validate a modified
screening tool (MUSIC =MUltiple Sclerosis Inventory of Cognition)
adapted for ADOlescents. Additional clinicometric methods are used
to validate this measure together with a questionnaire for depression
and fatigue.
Patients and methods: A number of 100 healthy controls and 100
patients, aged between12 and18 yearswill be includedwith andwithout
treatment. The adoptedpsychometric toolMUSIC and additionalmethods
to assess IQ, attention, visual–perceptual abilities, executive functions,
verbal skills, quality of life, depression, and fatigue are performed at one

visit by a psychologist. The duration of the tests is about 2 to 2.5 hours.
Currently, 2 study sites in Austria and 22 study sites in Germany are
registered. The study has started in May 2012 and will end in December
2013 until the planned amount of patients has been included.
Results and conclusion: We aim to establish a screening tool to
detect cognitive deficits and related comorbidities at an early stage of
the disease. Such a tool may help to apply interventions timely.
A detailed study-protocol and data about the already included
patient cohort are presented in this contribution.

doi:10.1016/j.jns.2013.07.1414

Abstract — WCN 2013
No: 1959
Topic: 6 — MS & Demyelinating Diseases
Extensive semi-automated gait analysis by Zebris FDM during
treatment of multiple sclerosis associated gait disturbances with
PR-fampridine

B. Holla, G.Wewerkaa, H. Bartscha, M. Malisab, C. Illhardtb, G. Wewerkab,
G. Pilza, P. Wipflera, E. Trinkaa, B. Iglsederb, J. Krausa. aParacelsus Medical
University, Christian-Doppler-Klinik, Department of Neurology, Salzburg,
Austria; bParacelsus Medizinische Privatuniversität, Christian-Doppler-
Klinik, Universitätsklinik für Geriatrie, Salzburg, Austria

The prolonged-release PR-formulation of fampridine (PR-fampridine;
syn. modified or sustained-release fampridine, dalfampridine extended
release) has been approved for the treatment of walking impairment in
multiple sclerosis (MS) patients with walking disability. Pivotal trials
showed a significant effect of PR-fampridine on the Timed 25 FootWalk
(T25FW).However, the relevance of this primary outcomemeasure and
its correlation with gait improvement needs further evaluation.
To investigate the effect of PR-fampridine treatment on gait disturbance
parameters obtained by an extensive semi-automated gait analysis was
the purpose of this study.
Zebris FDM is a semi-automated gait analysis system which uses a
300 × 60 cm mat containing more than 22,500 pressure sensors. This
analysis system has been evaluated broadly and is commonly applied
by physiotherapists in rehabilitation centres. We included 20 patients
with MS-associated walking disability (EDSS 4.0 to 7.0) and performed
a gait analysis to determine gait velocity and variability of gait velocity
before and during PR-fampridine treatment.
Treatment with PR-fampridine led to a sustained improvement of gait
velocity and variability of gait velocity in 10 out of 20 patients for at
least 6 months. Two patients had to discontinue treatment due to side
effects (nausea, headaches) despite improvement. Seven patients
showed no improvement after initiation of fampridine-SR. One patient
had to stop treatment due to vertigo before assessment of gait. Both gait
parameters obtained by semi-automated gait analysis correlated tightly
with the T25FW test.
We observed a measurable positive effect of PR-Fampridine on MS-
associated gait disturbances which is relevant in daily life in patients
with gait disturbances.

doi:10.1016/j.jns.2013.07.1415
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Objective: To assess the relationship between cognition and internal
capsule lesion distribution and frequency in patients with relapsing-
remitting multiple sclerosis (RR MS).
Methods: We analyzed 37 patients with definitive diagnosis of RR MS
and 37 gender-matched with the same age range control subjects.
Conventional MRI and DTI were used to assess the relevance of brain
lesion location for cognitive impairment all of the study subjects. The
Rao Brief Repeatable Battery was administered to determine the
cognitively impaired. Statistical comparison was conducted using
repeated measures ANOVA type analysis to detect the relationships
between the DTI and Brief Repeatable Battery test.
Results: We observed strong positive correlation between cognition
and FA and ADC values which is in agreement with the observation
of a statistically significant reduction in FA values for RR MS patients
compared to the control group (p b .0001). Moreover, there exists
a significant inverse relationship between the age FA values
(p = .0027). On the other hand, we observed that ADC values are
significantly higher for RR MS patients compared to the control
group (p b .0001). Low scores of the Symbol Digit Modalities Test
correlated with FA and ADC values in these regions.
Conclusions: This supports the notion of a functional (multiple)
disconnection between gray matter structures, secondary to damage
located in WM areas, as one of the most important mechanisms
leading to cognitive impairment in MS.

doi:10.1016/j.jns.2013.07.1416
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literature review

M. Zouari, A. Bouthouri, E. Farhat, S. Ben Sassi, F. Hentati. Neurology,
National Institute Mongi Ben Hamida of Neurology of Tunis, Tunis, Tunisia

Background: Balo's concentric sclerosis (BCS) is a rare variant of
multiple sclerosis (MS), differing from typical MS in terms of initial
presentation, symptom severity and radiological features.
Objective: We report four patients with BCS. The diagnostic process
and the follow-up are described, with a brief literature review.
Material and methods: We studied four patients (three women and
a man) affected by BCS. All patients underwent a brain and spine
MRI, visual evoked potentials (VEP) and cerebrospinal fluid (CSF)
study.
Results: The age of onset varied from 17 to 47 years. The symptoms at
onset were: acute left-sided weakness and numbness in one patient,
diplopia and progressive visual field restriction in two patients, and
seizure and dysarthria in the last patient. Three patients had a history of
relapsing–remitting symptoms, while one patient had a monophasic
course. Expanded disability status scale (EDSS) scores were between
zero and one. Brain MRI revealed in all patients, periventricular lesions
with onion-like structure in T2 and FLAIR sequences with a diameter
exceeding 2 cm. Spine MRI, revealed lesions in only two patients. VEP
showed optic neuritis in one patient. The CSF study revealed the
presence of IgG oligoclonal bands in one case. The patients improved
after intravenous steroids andwere diagnosedwithMS according toMS
criteria 2010.
Conclusion: BCS is classically considered as a severe variant of MS
with a rapid and malignant course leading to severe irreversible
disability or death. However, our patients had a mild to moderate
disease course at follow-up. Few studies reported similar findings.

doi:10.1016/j.jns.2013.07.1417
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A case of neurofibromatosis type I and relapsing–remitting
multiple sclerosis association

E. Kammoun, M. Zouari, E. Farhat, F. Hentati. Neurology, National
Institute Mongi Ben Hamida of Neurology of Tunis, Tunis, Tunisia

Background: Neurofibromatosis type I (NF1) associated with multiple
sclerosis (MS) is a rare condition. Only thirteen cases have been
described in the literature, especially with the progressive form of MS.
Objective: We report the case of a woman with a past history of NF1
who developed relapsing remitting MS.
Case report: A 31-year-old woman, diagnosed since childhood with
NF1 on the basis of multiple “café au lait” spots and cutaneous
neurofibromas, presented gait impairment appearing within 3 months.
Neurological examination revealed ataxic gait associated with lower
limb's spasticity, hyperreflexia and bilateral Babinski sign. Expanded
disability status scale (EDSS) score was 2.5. Brain and spinal cord MRI
showed bilateral T2-weighted lesions in the periventricular regions,
corpus callosum, cerebellum and brainstem, with gadolinium enhance-
ment. There were no IgG oligoclonal bands on the cerebrospinal fluid
(CSF) study. MS was diagnosed referring to the 2010 Mc Donald's
Criteria.
Discussion: NF1 is an autosomal dominant disorder; the mutated
gene is located on chromosome 17q11.2. The gene for oligodendro-
cyte myelin glycoprotein (OMgp), a membrane glycoprotein which
might be one of the target antigens of the autoimmune attack in MS,
is embedded within intron 27b of the NF1 gene. Moreover, patients
with NF1 with gross deletions may lose at least 11 functional genes,
including OMgp. This association has been hypothesized to be
related to mutations in the neurofibromin protein or (OMgp) gene.
Conclusion: Besides the genetic hypothesis, a casual relationship
between MS and NF1 is possible with a higher risk of MS among
patients with NF1.

doi:10.1016/j.jns.2013.07.1418
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S. Ippolitob, P.B. Carrieria. aNeurosciences, Federico II University, Naples,
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Background: Multiple sclerosis (MS) can be co-morbid with other
autoimmune disorders, such as autoimmune thyroid diseases. In
Western countries, the prevalence of Autoimmune Thyroiditis (AT) is
about 5% in the general population (Bagnasco et al., 2006). In MS
patients, the prevalence of AT tends to increase: in a Spanish cohort,
it reaches about 11.8% (Munteis et al 2007). In Italian MS patients
and, in particular, in the Campania region, this data is unknown.
Objective: To assess the prevalence of AT in a cohort of MS patients,
all belonging to the Campania region; to compare the Expanded
Disability Status Scale (EDSS) of patients with or without AT to
evaluate the possible effect of thyroid function on the degree of
disability.
Patients and methods: 82 (35 M, 47 F, mean age 41.6 years)
consecutive MS patients who accepted to perform blood sample
collection, thyroid echography and endocrinological visit in our
centre. One of us assessed the EDSS in all patients.
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Results: Out of 82 patients, 19 (21.95%) were diagnosed with AT.
Mean EDSS value is 1.5 in patients with normal thyroid function and
2.0 in AT patients.
Conclusions: AT is much more frequent in MS patients than in general
population and in Italian MS patients compared to other European
series. Although the sample is not sufficiently numerous to identify a
clear correlation between high values of EDSS and thyroid dysfunction,
our data show a trend in that direction. So, management of MS people
should include an endocrinological screening to verify thyroid function.

doi:10.1016/j.jns.2013.07.1419
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Asymptomatic electrophysiolosic carpal tunnel syndrome in
diabetes: Ultrasonographic study

J.H. Park, D.H. Jang. Catholic University of Korea, Catholic Medical
Center, Seoul, Republic of Korea

Background:Carpal tunnel syndrome (CTS) is consideredmore common
in diabetesmellitus (DM) patients. Asymptomatic electrophysiologic CTS
is frequently found on screening nerve conduction study (NCS) for DM
neuropathy, but the pathophysiology has been little known. We
investigated the symptoms, electrophysiologic findings and median
nerve ultrasonography (US) findings of DM patients, and compared
those between no CTS, asymptomatic CTS and symptomatic CTS group.
Method: Thirty four hands with DM were prospectively assessed by
three clinical scales, one electrophysiological scale and median nerve
cross section area (CSA) through ultrasonography. The clinical scales
adopted were the Boston carpal tunnel syndrome questionnaire
(BCTQ), quantitative clinical scale by Simovic (Simovic clinical scale)
and Historical-Objective (Hi-Ob) scale. The scale for electrophysio-
logical assessment is the American Association of Neuromuscular &
Electrodiagnostic Medicine (AANEM) classification. US was per-
formed in all participants, and CSA of the median nerve at carpal
tunnel inlet site was evaluated.
Results: There is no valid difference of median nerve bland scales
between asymptomatic (2.36) and symptomatic (2.73) electrophysio-
logic CTS group. The median nerve CSA in non electrophysiologic CTS
(0.086 cm2, ±0.012) was smaller than others (p b 0.05), and there is
no valid difference of median nerve CSA between asymptomatic
(0.117 cm2, ±0.023) and symptomatic electrophysiologic CTS group
(0.123 cm2, ±0.031).
Conclusion: These findings suggest that asymptomatic electrophys-
iologic CTS in DM could be a prodromal phase of symptomatic CTS,
because they may have the same pathophysiology. Therefore
clinicians have to carefully monitor the DM patients with asymp-
tomatic electrophysiologic CTS.

doi:10.1016/j.jns.2013.07.1420
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Does OCT predict conversion to MS?
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Spain; dHospital Ruber Internacional, Madrid, Spain

Background: Optical coherence tomography (OCT) is a simple high
resolution noninvasive technique to quantify the thickness of retinal

nerve fiber layer (RNFL) and an indirect measurement of axonal
damage in multiple sclerosis (MS).
Objectives: To determine whether RNFL thickness predicts conver-
sion to clinically definite multiple sclerosis (CDMS) in patients with
clinically isolated syndromes (CIS) over the subsequent three years.
Methods: Patients with CIS (McDonald criteria 2005) were recruited in
two months after the event and underwent a complete neurological
examination. High field brain MRI and cervical MRI were performed
within two months of the first attack and after three years. An
ophthalmological evaluation including visual acuity and optical coher-
ence tomography (Stratus) was done within the first week after
diagnosis and after three years. The sensitivity and specificity of OCT to
predict conversion to CDMS were analyzed.
Results: 23 patients with CIS with a mean EDSS of 1.72 were
recruited and followed during three years. Eight patients did not
have demyelinating lesions on baseline cranial MRI. 54.2% of all
patients showed the presence of at least one quadrant of an optic
nerve with a decreased RNFL thickness.
The presence of at least one quadrant of an optic nerve with a RNFL
thickness at a P b 5% cut-off value had a sensitivity of 69% and a specificity
of 60% for predicting conversion to CDMS in a period of three years.
Conclusion: Axonal damage in very early stages of the disease may
be useful for predicting conversion in multiple sclerosis and useful
for follow-up.

doi:10.1016/j.jns.2013.07.1421
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J. Bauera, M. Bradla, H. Lassmanna. aDepartment of Neuroimmunology,
Center for Brain Research, Medical University of Vienna, Vienna, Austria;
bInstitute of Neurology, Medical University of Vienna, Vienna, Austria;
cInstitute for Ageing and Health, Mitochondrial Research Group, Newcastle
University, Newcastle Upon Tyne, UK; dDepartment of Laboratory
Medicine, Medical University of Vienna and Center for Molecular Medicine
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Clinical Neuroimmunology, Ludwig Maximilian University of Munich,
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Multiple sclerosis (MS) is an immune-mediated demyelinating disorder
of the central nervous system. Traditionally, research focused on white
matter lesions but within the last years, cortical lesions gained
importance. Although inflammation appears to play a fundamental role
in the formation of cortical MS lesions, disease-specific mechanisms
leading to plaque-like primary demyelination andneurodegeneration are
poorly understood.
We aim at identifying MS-specific mechanisms by combining neuro-
pathological analysis of inflammatory and neurodegenerative diseases
with gene expression studies.
For immunohistochemistry, archival formalin-fixed and paraffin-
embedded autopsy tissue was used. Apart from cortical MS tissue,
we also included cortical tissue from other inflammatory (tubercu-
lous meningitis, Rasmussen's encephalitis, B-cell lymphoma, and
meningitis) and neurodegenerative (Alzheimer's disease) diseases.
Whole-genome microarrays were performed using microdissected
cortical material from MS, tuberculous meningitis, and Alzheimer's
disease patients and control cases.
Immunohistochemistry showed that despite complex and fulminant
immune responses inmany investigated diseases, primary demyelination
was only present inMS. Usingmicroarrays, we identified 301 genes being

Abstracts / Journal of the Neurological Sciences 333 (2013) e358–e421e392



differentially expressed in corticalMS lesions. Of these, 80%were assigned
to inflammation, oxidative stress, tissue injury, DNA damage/repair and
regenerative processes. Immunohistochemically, we confirmed that
significantly more oxidatively damaged neurons were present in cortical
MS lesions than in other examined diseases. Additionally, neurons and
oligodendrocytes stained positive for DNA strand breaks. Interestingly,
oxidative stress-mediated tissue damage seemed to be driven by NADPH
oxidases rather than by nitric oxide synthases.
We show that MS-specific primary demyelination is driven by
mechanisms of tissue injury that differ from any other investigated
inflammatory and neurodegenerative disease.

doi:10.1016/j.jns.2013.07.1422
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Psychosocial complications of multiple sclerosis

A. Fine. Clinical Social Work/Psychology, Allison Fine, MSW,
LICSW — Counseling for Inner Balance, Seattle, WA, USA

Background:Multiple sclerosis affects individuals diagnosed on both a
physical and cognitive level, as well as an emotional one. Depression,
anxiety, grief, other mental health concerns, and environmental factors
all affect a patient's life with MS. Understanding this psychosocial
impact is necessary to provide the best possible care for the MS patient.
Objectives: Recognizing the emotional flux of an MS patient is
essential to learn how to both treat and prevent these challenges
from impacting the patient physically. Psychotherapy provides
insight into an MS patient's life. This work demonstrates the
psychosocial challenges many patients face and analyzes how mental
health and environmental problems can both be a precursor to and
aggravated further by MS.
Patients and methods: Three case study examples of MS patients will
be used to demonstrate psychosocial impact. All patients engaged in
psychotherapy for at least one year to examine concerns related to their
illness.
Results: The psychosocial impact on those living with MS is clear but
inconsistent. These individuals along with many others will continue
to need emotional support throughout their illness.
Conclusions: Examining the psychosocial component of patients living
with MS allows medical professionals to take a more comprehensive
look at treating the illness. While there is always no causation be-
tween emotional and physical health, the two often correlate.
Research examining what happens physically to the patient when
emotional health is exacerbated will go a long way in helping
medical professionals understand the full impact of emotions on MS.

doi:10.1016/j.jns.2013.07.1423
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Background: Multiple sclerosis (MS) is an immune-mediated disease
characterized by demyelination of the central nervous system. In some
part of MS lesions, IgG (antibody) deposition is found. Although many

components of the myelin sheath are suspicious for the targets of
autoantibody, the real target molecules are unknown.
Objective: To elucidate whether there is a novel specific autoantibody
in serum or cerebrospinal fluid (CSF) samples from MS patients using
the SEREX (serological identification by cDNA expression cloning) and
ELISA (enzyme-linked immunosorbent assays) techniques.
Material andmethods: The phage expression library constructed from
theU-87MGglioblastoma cell-linewas used in SEREX screening. Serum
and CSF samples from 41 MS patients during the relapse or remission
phases were obtained. Serum samples of 43 normal controls (NC) and
CSF samples of 45 disease controls (DC) were used in ELISA.
Results: Immunoscreening of cDNA expression libraries with serum
from a relapsing–remitting MS patient led to the isolation of several
independent antigens including DDX39 (DEAD box polypeptide 39).
The results of ELISA revealed that the levels of anti-DDX39 antibody
were significantly higher in sera from MS patients than NC, but were
not significantly different between CSF samples from MS patients
and NC. There were significant differences in serum anti-DDX39
antibody levels during the relapse and remission phases.
Conclusion: Anti-DDX39 antibody is a possible target molecule for
MS and could be used as a diagnostic biomarker. DDX39 may play
some role in the pathogenesis of MS.

doi:10.1016/j.jns.2013.07.1424
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Background: Multiple sclerosis (MS) is a chronic inflammatory
demyelinating disease, autoimmune, confined to central nervous
system. It affects about two times more women than men and causes
great socioeconomic impact by having higher incidence among
young adults, which may lead them to early failure.
Objectives: To describe and compare profile of patients hospitalized
due to MS in Goias and Brazil, according to sex and age, from 2008 to
2011, noting correlation with the literature.
Material and methods: An observational, descriptive, retrospective
epidemiological approach with qualitative and quantitative data
from hospital admissions in Brazil and Goias, from 2008 to 2011,
registered by Brazilian Health System based on database (DATASUS).
Results: Of the total hospitalizations due to MS in Brazil (6838),
2087 (30.5%) were in males and 4751 (69.5%) in females. Of this
total, 4733 (69.2%) occurred between 20 and 49 years. Goias had 219
hospitalizations, 58 (26.5%) in males and 161 (73.5%) in females. In
terms of age, 164 (74.9%) were between 20 and 49 years.
Conclusion: The state of Goias was responsible for 3.2% of
admissions for MS in Brazil. In both scenarios MS predominates
among women. In Brazil, there were 2.3 women for every man
hospitalized by MS, while in Goiás, that relation was 2.8, which is
equivalent to the literature. Age group was also in accord to the
literature, varying from 20 to 49 years. The highest number of
admissions occurred between 30 and 39 years, the age group with
the largest percentage of economically active population in Brazil,
justifying the impact of MS.

doi:10.1016/j.jns.2013.07.1425
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Demyelinating peripheral neuropathy without conduction block
in two patients with tumor necrosis factor α antagonist therapy

F. Konoedaa, S. Suzukib, T. Shimizub, N. Suzukib. aDepartment of Neurology,
Saiseikai Central Hospital, Keio University School of Medicine, Tokyo, Japan;
bDepartment of Neurology, Keio University School of Medicine, Tokyo, Japan

Background: Tumor necrosis factor α (TNF-α) antagonist has been
successfully used in patients with various autoimmune diseases.
Demyelination of the nervous system had been reported as a side
effect occurring with these agents. However, polyneuropathy
associated with TNF-α antagonist has been rarely described.
Objective: To report our two patients with demyelinating poly-
neuropathy receiving TNF-α antagonist therapy.
Patient andmethods: Two patients (twowomen, patient 1was 26 years
old, patient 2 was 57 years old) who developed a demyelinating periph-
eral polyneuropathy during TNF-α antagonist therapy. Their clinical
findings and electrophysiological results were retrospectively reviewed.
Results: Patient 1 was a-26-year-old-woman. She has polyarthritis
for 4 years and received etanercept for 7 months. Weakness and
numbness occurred on her distal and proximal extremities progres-
sively. Dysphagia, dysarthria and diplopia were presented in parallel.
She underwent intravenous immunoglobulin (IVIG) therapy
(0.4 g/kg/day, 5 days) and improved completely in a month. Patient
2 was a 57-year-old-woman with a 6-year history of rheumatoid
arthritis and started on infliximab therapy. Two months after initiating
infliximab, she developed numbness in both hands and weakness in
both lower limbs. She was treated with IVIG (0.4 g/kg/day, 5 days) and
almost improved with remaining mild gait and sensory disturbance.
The electrodiagnostic studies revealed demyelinating sensory and
motor peripheral polyneuropathy without conduction block. Anti
ganglioside antibody was absent in both patients.
Conclusion: Although previous cases after treatment of TNF-α
antagonist revealed demyelinating peripheral polyneuropathy with
conduction block, we hereby report novel findings in electrodiagnostic
studies in two patients.

doi:10.1016/j.jns.2013.07.1426
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Analyzing a regional MS registry and presenting the importance
of early treatment after diagnosis with long term clinical
course evaluation

M. Varosaneca, S. Varosanecb, D. Rosalesc. aNeurology, Buffalo
Neuroimaging Analysis Center (BNAC), University at Buffalo, Buffalo,
NY, USA; bNeurology, LKH Bruck an der Mur, Bruck an der Mur, Austria;
cNeurology, Cleveland Clinic, Weston, FL, USA

Background: Between the year 1994 and 1995 the Immunomodulatory
therapy (IMT) for patientswithMultiple Sclerosis (MS)was introduced.
The representative Pivotal studies for those therapies included patients
with a long disease duration averaging five to seven years.
The introduction of IMT, following the Poser criteria for a diagnosis ofMS,
has resulted in a significant delay of access to therapy for many patients.
Since 2001 several studies and publications (CHAMPS, ETOMS,
BENEFIT, PreCISE) demonstrated the benefits of early MS treatment.
Objective: To present the importance of early treatment forMS patients
after diagnosis with a long term evaluation of the clinical course.
Material and methods: We present a regional MS registry including
304 patients. 128 are considered an early therapy group where the

IMT started since 1995 within one year after the diagnosis of MS. 78
patients in this group received IMT within six months after the
diagnosis of MS. Another subgroup is presented with 66 patients
who received IMT from 1995 till 2005. The observation period of all
these patients was between 1995 and 2011.
Results: The analyses of these patient groups demonstrate good
compliance, adherence and no diagnosis revision. All patients showed
good medication compatibility and tolerability, low Relapse-Rate after
beginning of therapy and low disease progression measured by
Expanded Disability Status Scale (EDSS).
Conclusion: Our study demonstrates the importance and benefits of
early treatment, which is associated with a good clinical course of MS.
MRI results from 1995 also demonstrated good diagnostic accuracy.

doi:10.1016/j.jns.2013.07.1427
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Increased frequency of multiple sclerosis, the influence of
environmental and immunological factors

J.C. Duran. Fisiologia, Universidad Mayor de San Andres, La Paz, Bolivia

Background: For decades, consistent geographical pattern of MS,
with prevalence and increased risk in countries farther from Ecuador
in both directions has been recognized.
Bolivia is situated in the central part of South America, between the
meridians 57° 26′ and 69° 38′ longitude west of Greenwich and the
parallels 9° 38′ and 22° 53′ south latitude.
Traditionally the frequency of multiple sclerosis in this area has been
described as low; we have observed an increase in frequency in recent
years.
Objective: To analyze the increase in the frequency of multiple
sclerosis in a clinic for neurological diagnosis.
Material and methods: 16,779 medical records were reviewed in a
clinic for neurological diagnosis from January 1992 to December
2012. Patients who met the clinical criteria and who had brain MRI
compatible with multiple sclerosis were included.
Results: We identified 26 patients with multiple sclerosis. 19 female
and 7 male, median age at diagnosis 31.6 years for women and
32 years for males. 1 (3.8%) case from 1992 to1996, 3 (11.5%) cases
from 1997 to 2001, 8 (30.7%) cases from 2002 to 2006 and 14 (53%)
cases from 2007 to 2012.
Conclusion: Changes in environmental or immunological profiles
which have been developed in our country may have contributed to
the increased frequency of multiple sclerosis in the last 5 years.

doi:10.1016/j.jns.2013.07.1428
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Cerebrospinal fluid oligoclonal IgG bands in Japanese patients
with clinically isolated syndrome

M. Daifua, K. Tanakab, M. Tanakaa. aMultiple Sclerosis Center, Utano
National Hospital, Kyoto, Japan; bNeurology, Kanazawa Medical
University, Uchinada, Japan

Background: Oligoclonal IgG bands (OCBs) in the cerebrospinal fluid
(CSF) in clinically isolated syndrome (CIS) predict multiple sclerosis
(MS) development in European patients.
Objective: Evaluating the potential of OCBs in predicting MS
development in Japanese patients.
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Patients and methods: Thirty-four Japanese patients with CIS were
consecutively enrolled in this prospective study conducted from Feb
2006 to July 2012 with a mean follow up period of 38 months. Anti-
aquaporin (AQP) 4 antibodies were examined using a cell-based assay.
Results: Five patients developedMS (14.7%); of these, 2 revealed relapses
of the different lesions and 3 revealed other lesions on brain MRI.
Moreover 21 were classified as still having CIS (61.8%). The remaining 8
patients had a neuromyelitis optica-related disorder (NMOrd); 3 patients
demonstrated anti-AQP4 antibodies, and 5 revealed a centrally located
long spinal cord lesion on MRI (1 patient demonstrated both lesions).
OCBswere observed in CSF at thefirst visit in 2 of 5 (40%), 3 of 21 (14.3%),
and 3 of 8 (37.5%) patients who revealed conversion to MS, non-
conversion, and NMOrd, respectively.
Conclusion: Two of 5 patients with CIS and OCBs developed MS for
only for 38 months; moreover, NMOrd was observed in 8 of 34 with
CIS (23.5%). This study suggests that CSF-OCBs could be helpful in
predicting MS development in Japanese patients with a low
incidence of OCB (47.6% of different our series) and that Japanese
patients with CIS have a low risk of MS development.

doi:10.1016/j.jns.2013.07.1429
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Impact of HLA DRB1*1501 gene and oligoclonal bands in multiple
sclerosis. Clinical radiological/immunogenetic correlations

S. Daoudia, M. Lounisa, M. Ait-Kaci-Ahmedb. aDepartment of Neurology,
Nédir Mohamed Hospital, Tizi-Ouzou, Algeria; bDepartment of Neurology,
Ait Idir Hospital, Algiers, Algeria

Introduction: The aim of this study was to determine the value of
immunogenetic risk factors and estimate their relationship with
clinical and radiological characteristics and disability status of
patients with multiple sclerosis in a population in northern Algeria.
Material and methods: This is a prospective study concerning 60
patients with MS. We noted the age, sex, and clinical manifestations
since the beginning of the disease. Paraclinical analyzes systematically
included in our patients, immunology of CSF, brain and spine MRI. We
evaluated the frequency of HLA DRB1*1501.
Results: Themean agewas 34.4 yearswith a sex ratio F/M= 2. TheHLA
DRB1*1501was positive in 30% of cases, with an odds ratio of 2.3. In the
HLA DRB1*1501 positive group, 38.9% were male and 26.2% were
female. We observed the presence of oligoclonal bands in 85% of
patients, 25% of the HLA DRB1*1501 positive group. No significant
association between clinical and genetics has been found. The brain
stem lesion onMRIwas associatedwith the presence of HLADRB1*1501
(P b 0.01). The relapsing multiple sclerosis represented 83.3% of the HLA
DRB1*1501 positive group. The mean EDSS score was 1.2 in the HLA
DRB1*1501 positive group and 0.91 in the negative group (P= 0.41).
Conclusion: The presence of oligoclonal bands in the CSFwas associated
with many exacerbations of the disease. The brain stem-lesion on MRI
was significantly associated with the presence of HLA DRB1*1501.

doi:10.1016/j.jns.2013.07.1430

Abstract — WCN 2013
No: 1715
Topic: 6 — MS & Demyelinating Diseases
Uric acid serum levels change in the earliest phase of demyelization

S. Ljubisavljevica, I. Stojanovica, S. Vojinovica, M. Milojkovica, O. Dunjica,
V. Djuricb, A. Prazicb, D. Stojanova, D. Pavlovica. aUniversity of Nis,

Faculty ofMedicine, Nis, Serbia; bClinical Centre of Nis, Clinic for Neurology,
Nis, Serbia

Objectives and methods: In order to examine the endogenous
antioxidant values in the earliest phase of demyelization, we have
determined uric acid (UA) serum values in the patients with
clinically isolated syndrome (CIS) and relapsing remitting multiple
sclerosis (RRMS), regarding their clinical disability, measured by
Extended Disability Status Scale (EDSS), Magnetic Resonance Imag-
ing (MRI), disease duration, gender and other parameters.
Results: The UA levels were lower in CIS and RRMS patients than in
control group, whether male or female (p b 0.05). The UA levels were
decreased in RRMS compared to CIS patients (p b 0.05). Regarding
EDSS, MRI and disease duration, obtained values of UA were higher in
both study groups in patients with lower EDSS, lower MRI lesion
number and shorter disease duration (p b 0.05). The greatest signifi-
cance in decreased UA levels was observed in female compared to male
patients, in both study groups (p b 0.05). The results suggest negative
linear correlation between UA levels and disease duration, EDSS and
MRI in CIS (p b 0.01), with the same correlation between UA levels and
disease duration in RRMS patients (p b 0.01). There was also significant
correlation between UA levels and EDSS in RRMS patients (p b 0.01).
Conclusions: The obtained results point to the importance of
endogenous antioxidants, UA, in the outbreak and course of neu-
roinflammation. This could be favorable for the new pathogenetically
conditioned neuroinflammatory therapy conceptswhichdonot initially
rely only on immunomodulatory, but also on the antioxidative effects.

doi:10.1016/j.jns.2013.07.1431
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Cerebrospinal fluid transferrin levels are reduced in patients with
early multiple sclerosis

M. Khalila, B. Riedlbauera, C. Langkammera, C. Enzingera, S. Ropelea,
T. Stojakovica, H. Scharnagla, V. Culeaa, A. Petzoldb, J.J. Archelosa,
S. Fuchsa, F. Fazekasa. aMedical University of Graz, Graz, Austria;
bFree University Medical Center, Amsterdam, The Netherlands

Background: Abnormally high cerebral iron deposition has been
described in multiple sclerosis (MS), which is mainly evidenced by
applying advanced MRI techniques. Up to now it is not completely
clear whether alterations of iron metabolism markers in body fluids
are present in MS and if these markers are related to clinical and
imaging parameters.
Objective: We aimed to investigate if iron metabolism markers in
cerebrospinal fluid (CSF) and serum of patients with clinically isolated
syndromes (CIS) andMS differ from those of control patientswith other
neurologic diseases of non-inflammatory aetiology (NC).
Methods:We included non-anaemic patients with CIS/MS (n= 77, CIS
62; MS 15) and 69 NC. None of the patients received any immunomod-
ulatory treatment at time of lumbar puncture. We nephelometrically
assessed serum levels of ferritin, transferrin and soluble transferrin
receptor and CSF levels of ferritin and transferrin. The serum transferrin
saturation was calculated from serum ferritin and transferrin levels.
Results: CSF transferrin levels were significantly reduced in CIS/MS
compared to NC (p b 0.001). Higher CSF transferrin levels correlated
with lower physical disability (r =−0.3, p b 0.01). There were no
significant differences comparing CIS/MS and NC regarding CSF
ferritin and serum ferritin, transferrin, soluble transferrin receptor
and the transferrin saturation.
Conclusion: Our results indicate that CSF transferrin levels are altered
in early phases of MS with some relation to physical disability. Further
longitudinal studies are currently undertaken to investigate if CSF
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transferrin levels are predictive of developing abnormally high cerebral
iron deposition as measured by MRI.

doi:10.1016/j.jns.2013.07.1432
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The benefits of visual evoked potential examination in the
diagnosis and prognosis of multiple sclerosis

M.K. Onara, M. Terzib, S. Senb, S. Cambazb. aNeurology, Samsun,
Turkey; bOndokuz Mayis University, Samsun, Turkey

Background: Visual evoked potentials (VEPs) have been used in the
diagnosis of multiple sclerosis (MS). But, in the revised form of
McDonald criteria it was not included.
Objective: We wanted to investigate the relation between the VEPs
and the clinical types and the prognosis of MS.
Patients and methods: In 354 MS patients VEPs were evaluated. The
relation between VEP results and neurologic findings at onset of the
disease, IgG index, oligoclonal band positivity, EDSS scores at onset, 1st
year, 5th year, 10th year and transition from clinical isolated syndrome
to MS was determined. The patients were grouped according to their
initial neurological findings such as optic neuritis, supratentorial
involvement, brain-stem–cerebellar involvement and spinal involve-
ment. The VEP findings were classified as monoocular, bilateral
pathology and no pathology.
Results: VEP abnormalities were more frequent in patients in optic
neuritis group as expected. VEP abnormalities were less in the spinal
group. In patients with bilateral VEP abnormality EDSS scores at onset,
1st, 5th and 10th years were higher than the patients with monoocular
abnormality and no abnormality. No relation was found between the
VEP abnormalities and the clinical types of the disease and transition
from clinical isolated syndrome to MS.
Conclusions: We suggest that VEP examination can predict the
evolution of disability in MS patients.

doi:10.1016/j.jns.2013.07.1433
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Characteristics of headaches in cases diagnosed with
neuro-behcet's disease

D. Selcukia, A. Kisabaya, T. Pırıldarb. aNeurology, Manisa, Turkey;
bCelal Bayar University, Manisa, Turkey

Introduction and aims: Behcet's disease is a vascular-inflammatory
chronic disease with an obscure pathogenesis. Primary neurological
involvement is in the form of non-structural headache (migrainous
HA), subclinical NBS, cerebral dural sinus vein thrombosis (extra axial),
MSS involvement (intraaxial), neuro-psycho-behcet and peripheral
nervous involvements.
Method: In this study, patients applying to the outpatient Behcet clinic
between 2000 and 2013 were examined retrospectively. Headache
severity was evaluated using VAS scales. The types of headaches of the
patients diagnosed with headaches in Behcet's disease were made in
compliance with the 2011 diagnosis criteria of the International
Headache Society. Localization of headaches, the existence of aura,
frequency, severity, duration of attacks, neurological examinations,
accompanying diseases, clinic, methods of imaging, treatment, and
treatments for prophylaxis in the acute and chronic period of the
patients who applied to the clinic were reviewed.

Conclusion: Different from Behcet's syndrome, in the 50% of the
cases it was found in compliance with intracranial increase in
pressure. Lumbar function opening pressures changed between 250
and 350 mm of water. In the imaging examinations (cranial MRG,
MRA) the existence of venous thrombosis (43%), and the ratio of
parenchymal involvement (50%) were rather high.
Corticosteroid infusion is given to neuro-behcet patients during
attacks and immunosuppressant treatment added following this.
Nearly 90% of the cases benefited from the treatment given.
Discussion: Headaches are the most common neurological complaint
of cases diagnosed with neuro-behcet. Cases were given appropriate
treatment for their clinical findings and symptoms and nearly all of
them showed full or partial remission.

doi:10.1016/j.jns.2013.07.1434
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Characteristics of headaches in cases diagnosed with
behcet's disease

A. Kisabay, D. Selcuki, T. Pırıldar. Neurology, Celal Bayar University,
Manisa, Turkey

Introduction and aim: Behcet's disease (BD) is a chronic disease
which progresses with the involvement of many organs and systems.
It is a vascular-inflammatory disease with an obscure pathogenesis.
Characteristics of headaches in patients diagnosed with Behcet's disease,
their differences from other types of headaches, methods of imaging and
treatment were planned to be assessed in accordance with literature.
Method: In this study, patients applying to the outpatient Behcet clinic
between 2000 and 2013 were examined retrospectively. The types of
headaches of the patients diagnosedwith headaches in Behcet's disease
were made in compliance with the 2011 diagnosis criteria of the
International Headache Society. Localization of headaches, the exis-
tence of aura, frequency, severity, duration of attacks, neurological
examinations, accompanying diseases, clinic, methods of imaging,
treatment, and treatments for prophylaxis in the acute and chronic
period of the patients who applied to the clinic were inspected.
Conclusion: It was found out that 24 of the 42 (57%) patients applying to
the clinic had headaches. Approximately half of these cases had tension-
type headaches (33%) and the other half (58%) had migraine-type
headache. Itwas remarkable thatmost of the cases complained that their
headaches were more severe and frequent during or before attacks.
Discussion: Characteristics and circumstances that need special atten-
tion were reemphasized for the treatment of these cases which were
assessedwith the existence of autoimmunity alongwith headache types.

doi:10.1016/j.jns.2013.07.1435
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The clinical, electrophysiological and morphological peculiarities
of sensory CIDP

E. Gavriliuca, J.-M. Légerb, V. Lisnica, V. Nemtana, L. Munteanua.
aState Medical and Pharmaceutical University ‘Nicolae Testemitanu’,
Chisinau, Moldova; bReference Center for Neuromuscular Diseases,
Hôpital Pitié-Salpêtrière, Paris, France

Background: Chronic inflammatory demyelinating polyneuropathy
(CIDP) is an acquired disorder of peripheral sensory and motor nerves.
In 5–6% of patients with CIDP only sensory symptoms are present.
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Objectives: Determination of the most sensitive tests to be performed
in sensory CIDP and the most frequent clinical findings.
Patients and methods: We examined medical records of 16 patients
with sensory CIDP according to the EFNS/PNS guideline (revised
2010). In all patients were performed: clinical evaluation, electro-
physiological investigations and cerebro-spinal fluid (CSF) macro-
scopic/microscopic examination. A full routine blood biochemistry
was done. Biopsy specimens of the sural nerve were prepared for
light and electron microscopic examination.
Results: Sex ratio: 12 male and 4 female patients (55–79 years).
Duration of progression from onset to maximal disability ranged
from 4 months–8 years. CSF protein was elevated in 10 patients,
ranging from 0.5-1.9 g/l, and normal in 6 cases. Motor and sensory
nerve conduction abnormalities were present in 7 cases. Somato-
sensory evoked potential (SSEP) tests showed involvement of
proximal segments or roots of sensory nerves in all patients.
Sural nerve biopsy was performed in 5 cases. A definite decrease in
the population of myelinated fibres was in all cases.
Conclusion:

1. Nerve conduction study is not a sensitive test to diagnose sensory
CIDP, in 56% cases results were normal.

2. SSEP is a highly sensitive test to be used for identifying a possible CIDP.
3. Nerve biopsy is used mainly when electrophysiological studies fail

to establish the diagnosis of CIDP.

doi:10.1016/j.jns.2013.07.1436
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Estimation of the gene polymorphisms role in the progression
of multiple sclerosis using MSSS method

K. Bacic Baronicaa, K. Mlinacb, A. Vladica, R. Barabaa, I. Zuntarc,
S. Kalanj-Bognarb. aUniversity Department of Neurology, University
Hospital Sveti Duh, Croatia; bCroatian Institute for Brain Research,
School of Medicine, University of Zagreb, Croatia; cFaculty of Pharmacy
and Biochemistry, University of Zagreb, Zagreb, Croatia

Background: The estimation of the MS progression is important for
therapeutic and rehabilitation approach. Commonly used scale for
disability evaluation EDSS is not reliable for assessment of progres-
sion so MSSS method was developed.
Objective: To explore the association of polymorphisms in
arylsulfatase A (ASA) and glutathione S-transferase P1 (GSTP1) gene
with disability and progression of MS.
Subjects and methods: The frequency of N350S and 1524 + 95 A-G
polymorphisms associated with ASA-pseudodeficiency (ASA-PD),
and of A313G and C341T polymorphisms in GSTP1 gene, was
determined in 56 and 58 MS patients, respectively, using PCR-RFLP
method. EDSS was used to estimate disability level and MSSS to
estimate disease progression. Correlation between genotypes and
progression was analyzed by Kruskal–Wallis test.
Results: Presence of one or both ASA-PD polymorphisms was
determined in 13 patients, from which 9 had mild, 1 moderate and 3
severe disability. No correlation was found between ASA-PD genotypes
and MSSS (p N 0.05). However, 10 polymorphism carriers had MSSS N5
which indicates faster disease progression. 32 and 12 patients were
found to be carriers of A313 and C341 GSTP1 polymorphism respec-
tively. No correlation was found between investigated GSTP1 genotypes
and disability (p N 0.05), however patients-homozygous carriers of
mutated A313G genotype had significantly higher mean MSSS than
patients with normal or heterozygous genotype (p b 0.05).
Conclusion: These results suggest that investigated polymorphisms
may be associated with MS disability and progression. MSSS method

was proved to be useful for estimation of MS progression as well as
for identifying factors affecting disease progression such as gene
polymorphisms.

doi:10.1016/j.jns.2013.07.1437
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Neurologic manifestations in inflammatory bowel diseases

M. Ben Djebara, A. Nasri, Y. Sidhom, Y. Hizem, I. Kacem,
A. Gargouri-Berrechid, R. Gouider. Department of Neurology/Research
Unit 03/UR/08-09, Research Unit 12SP21, Razi Hospital, Tunis, Tunisia

Introduction: Crohn's disease (CD) and ulcerative colitis (UC) are
known as inflammatory bowel diseases (IBD). The association of IBD
with neurologic involvement is rare (3%) and controversial.
Objective: To report neurologic manifestations in patients with IBD
in order to address its clinical characteristics.
Patients and methods: We conducted a retrospective study over
an 11-year period including all patients diagnosed with IBD and
neurologic manifestations. Demographic data, neurologic examina-
tion, studies and imaging, and treatment were analyzed.
Results: We identified thirteen patients diagnosed with IBD and CNS
symptoms: eight with CD and five with UC. Mean age was 51.1 years,
mean age of onset of IBD was 38.1 and of neurologic symptoms was
43.3. Sex ratio was 2.5. Most of the patients developed neurologic
manifestations after digestive symptoms appeared (11). Cognitive
deficits were the most frequent manifestation observed (8 patients),
followed by headache (4), epilepsy (3), cerebro-vascular disorders
(2), movement disorders (2) and primary progressive MS (1). Two
patients had peripheral neuropathy. CNS imaging showed cortical
atrophy, white matter abnormalities or vascular lesions. Half of the
patients have undergone surgery for their IBD.
Conclusion: The high frequency of cognitive deficits in our series
constitutes a peculiar feature, in opposition to higher prevalence
peripheral neuropathies, cerebro-vascular disorders (0.12–4%) and
CNS white matter diseases in other series. The pathogenesis of
neurologic manifestations of IBD is probably related to a common
dysimmune basis. Neuropsychological assessment and CNS imaging
are needed in patients with IBD for a better understanding of CNS
involvement in those diseases.

doi:10.1016/j.jns.2013.07.1438
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A new model of focal inflammatory demyelination in the
neocortex of the rat

S. Hochmeistera, T. Birngruberb, M. Zeitelhofer-Adzemovicc,
M. Haindla, T.R. Pieberd, F. Sinnere. aDepartment of Neurology, Medical
University Graz, Austria; bBiomedical Technology and Monitoring,
Joanneum Research, Graz, Austria; cDepartment of Clinical Neuroscience,
Center of Molecular Medicine, Karolinska Institute, Stockholm,
Sweden; dDepartment of Endocrinology, Medical University Graz,
Austria; eJoanneum Research, Biomedical Technology and Monitoring,
Graz, Austria

Experimental Autoimmune Encephalomyelitis (EAE) is a widely used
model which mimics many histopathological features of multiple
sclerosis. However, there are some important disadvantages; firstly, the
lesions commonly affect predominantly the spinal cords. Secondly the
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lesion's exact localization is not predictable.We present a new technique
of creating a focal lesion in the neocortex of the rat by cerebral open flow
microperfusion (cOFM). cOFM is aminimal invasive sampling technique
involving implantation of a probe into the neocortex without causing a
glial scar encapsulation and enables direct access to the brain tissue. After
a healing phase liquids can be introduced continuously into the brain
tissue via the cOFM probe and sampling of interstitial fluid with cOFM
allows monitoring of biomarkers and metabolites. Two weeks after
probe implantation, the animals are subcutaneously injectedwith 100 μg
MOG in incomplete Freund's adjuvant to induce a stable IgG antibody
titer against MOG. Then 250 ng recombinant TNF-alpha and 150 U IFN-g
in phosphate buffered saline are injected via the cOFMprobe. This results
in a selective disturbance of the blood brain barrier and an influx of the
MOG antibodies. An inflammatory demyelinating lesion forms in direct
vicinity of the probe.
Conclusion: Our new method enables us to predictably produce an
EAE lesion in the neocortex of the rat. The cOFM probe allows
monitoring of all stages of lesion formation.

doi:10.1016/j.jns.2013.07.1439
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Pseudotumoral presentation of multiple sclerosis:
Report of seven cases

M.Z. Saied, A. Nasr, N. Kermani, A. Khefifi, S. Neija, S. Ben Amor,
S. Ben Ammou.Department of Neurology, Sahloul Hospital, Sousse, Tunisia

Background: Multiple sclerosis (MS) with focal demyelinating
lesions of the cerebrum mimicking a tumor of the central nervous
system is a rare phenomenon.
Objective: To assess the clinical and radiological characteristics of
pseudotumoral forms of MS.
Methods: Among the patients seen at the neurological department
between 2000 and 2012, we identified all patients fulfilling
McDonald Criteria and whose initial MRI (brain or spinal) presented
a large tumefactive lesions. Only patients who have had onset since
at least 5 years were included.
Results: Seven youngwomenwith tumor-like lesion on initialMRI (brain
and/or spinal) are described. The average age of onset was 29 years. The
beginning of neurological signswas progressive in four cases and acute in
three cases. Themain presentations includedmotor deficits in three cases,
headache in two cases and a partial seizure in two cases.
MRI showed a single large lesion in three cases andmultifocal tumefactive
lesions in four cases. The average duration of follow-up was seven years.
In our study no biopsy and no surgery were undertaken. The favorable
response to steroid therapy (4 cases), the spontaneous remission of
symptoms (3 cases), the MRI control findings and the prolonged survival
of patients supported the diagnosis of pseudotumoral MS.
Conclusion: This study illustrates the wide variety of MS presenta-
tion and underlines the importance of considering MS in the
differential diagnosis of a brain mass.

doi:10.1016/j.jns.2013.07.1440
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Cortical reorganization pattern as a predictor of clinical recovery
after the relapse of multiple sclerosis

S. Kulikovaa, A. Peresedovab, V. Bryukhova, O. Trifonovab,
M. Krotenkovaa, I. Zavalishinb. aNeuroradiology, Research Center

of Neurology RAMS, Moscow, Russia; bNeuroinfection, Research Center
of Neurology RAMS, Moscow, Russia

Movement disorders are frequent syndrome in multiple sclerosis
(MS), leading to severe disability. Early predictors of clinical outcome
are important for optimization of rehabilitation therapy. Thus the
aim of the study was to investigate cortical reorganization pattern
during relapse and in follow-up as a predictor of clinical outcome.
Data were acquired from 25 MS patients, all right-handed, age
ranged 19–50, during relapse characterized by unilateral light hand
palsy, and in three months during persistent remission. All patients
underwent full neurological examination; nine-hole peg test (NHPT)
was additionally used to test hand function. Functional MRI (fMRI) was
performed on 1.5 T scanner using simple movement paradigm for both
hands.
FMRI data analysis showed differently directed changes during relapse:
15 patients had smaller primary sensorimotor cortex (SM1) activation
during palsy hand movement in comparison with non-palsy (G1), 10
patients had larger activation (G2). All patients had NHPT palsy hand
performance time increase in comparison with non-palsy: G1(NHPT)
ratio median 1.2; G2(NHPT) ratio median 1.315. G2 palsy hand
activation volume correlated with NHPT performance time (r = 0.76,
Spearman's rho). In three months G1 still had smaller activation during
former palsy handmovement in comparisonwith non-palsy; G2 former
palsy hand activation decreased and was comparable with non-palsy.
G1 NHPT palsy hand performance time in three months was still
elevated (ratio median 1.09) and differed from G2 (Mann–Whitney U-
test, p b 0.045), where NHPT performance time of both hands was
comparable (ratio median 0.96).
Thus decrease of SM1 activation during relapse could be considered
as more unfavorable pattern for recovery.

doi:10.1016/j.jns.2013.07.1441
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Comparison of McDonald 2005, McDonald 2010 and Swanton
criteria for prediction of conversion from clinically isolated
syndrome to multiple sclerosis

B. Piri Cinar, S. Ozakbas. Dokuz Eylül University School of Medicine,
Izmir, Turkey

Background: In 2006, Swanton and colleagues modified the MRI
criteria to simplify and speed the diagnosis. Recently the Panel has
proposed new MRI criteria for the diagnosis of MS in patients with CIS.
Purpose: To compare the ability of the McDonald 2005, McDonald
2010 and Swanton's modified criteria to predict conversion CIS to
clinically definite multiple sclerosis (CDMS) from baseline MRI
findings. We also aimed to evaluate the accuracy of these new
criteria for lesions dissemination in space (DIS) and time (DIT).
Patients and methods: 44 patients presenting with CIS included in
the study, and followed up for at least 2 years. The sensitivity,
specificity, positive predictive value (PPV), negative predictive value
(NPV) and accuracy of MRI dissemination-in-space criteria were
calculated.
Results: Overall conversion rate was 86.4%. Out of 44 patients, 38
converted to CDMS a mean of 10.1 months after onset of first clinical
event. Swanton's modified criteria showed a sensitivity of 84%, a
specificity of 23%, PPV is 88%, NPV is 25%, with an accuracy of 77%.
Barkoff–Tintore criteria showed a sensitivity of 81%, a specificity of
50%, PPV is 91%, NPV is 30% with an accuracy of 77%. The McDonald
2010 modified criteria a sensitivity of 47.3%, a specificity of 83.3%,
PPV is 94.7%, and NPV is 20%, an accuracy of 52.2%.
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Conclusion: In conclusion, McDonald 2010 criteria seem to be
simpler and more specific than previous criteria. Besides, lesions in
corpus callosum and Gd-enhanced lesions have critical value to make
an early diagnosis in CIS.

doi:10.1016/j.jns.2013.07.1442
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Neuromyelitis optica in Brazilian woman with myasthenia gravis

L.T. Ferreira, B.R. Morais, U. Poti, L.S. Ferreira, E.D. Tosta. Neurology,
Hospital de Base do Distrito Federal, Brasília, Brazil

Background: Despite the rarity of myasthenia gravis (MG) and
neuromyelitis optica (NMO), several cases or small series of patients
with both disorders have been reported over the years. Here we
describe one Brazilian patient with MG and NMO. To our knowledge,
less than 50 cases have been reported in the medical literature.
Patient and methods: A Brazilian woman was diagnosed with
generalized MG at age 16 years and underwent thymectomy one year
after diagnosis. Ten years later she presented with leg weakness,
sensory loss below T3 level and urinary retention. At age 27 years, she
developed bilateral acute visual loss. Visual evoked responsewas absent
on the left and of delayed latency on the right. At age 37 and 48 years,
she had relapses of optic neuritis in the right eye.
Results: During the relapses, a cervical-dorsal lesion was detected on
spinal cord magnetic resonance imaging (MRI), brain MRI showed
non-specific white matter lesions and aquaporin-4 antibody was
positive (titer of 1:640). The diagnosis of NMO was made according
to the 2006 revised diagnostic criteria.
Conclusion: The exact contribution of thymectomy to the development
of NMO is not clear. Future research is required to establish whether
there is indeed a small long-termexcess risk of developing autoimmune
disease in individuals with MG who undergo thymectomy.

doi:10.1016/j.jns.2013.07.1443

Abstract — WCN 2013
No: 1679
Topic: 6 — MS & Demyelinating Diseases
Pattern of cognitive impairment and related factors in clinically
isolated syndrome

S. Ozakbas, B. Piri Cinar, A. Gurkan, O. Ozturk, E. Idiman. Dokuz Eylül
University School of Medicine, Izmir, Turkey

Background: The presence of cognitive dysfunction in a sizeable
proportion of patients with clinically isolated syndrome (CIS) has
been reported. The prevalence of the cognitive deficits usually
encountered could vary with the clinical course of the disease.
Objective: The aim of the present study was to investigate the
prevalence and pattern of cognitive impairment in CIS patients.
Patients and methods: 25 patients with CIS (mean age 36.3) included
in the study. Age and sex matched 22 healthy control subjects (mean
age 36.0) were also included. Cognitive performance was assessed by
using a battery of tests consisting of Paced Auditory Serial Addition Test
(PASAT), Stroop, Controlled Oral Word Association (COWAT), Rey
Auditory Verbal Learning (RAVLT), Benton's Judgment of Line Orienta-
tion (BJLO), Trial making test (TMT), and digit span test (DST). Beck
depression scale, Fatigue impact scale (FIS), and Multiple Sclerosis
International Quality of Life (MUSIQoL) were administered.
Results:Globally, 21% of patients were found to be cognitively impaired
at least two tests. When compared healthy controls, 44% of patients

failed in Stroop test. Impairment in COVAT was 56%. Impairment in
RAVLT, BJLO, TMT and DST was relatively rare (10%, 9%, 5% and 12%,
respectively). Impairment in PASAT was 12%. CIS patients were found
more depressed (p= 0.045) and more fatigued (p= 0.011).
Conclusion: Our results supported the early onset cognitive impairment
in demyelinating diseases. The most prominent impairment was found
to be in verbal fluency (COVAT), attention and executive functions
(Stroop). Fatigue (especially cognitive sub-group) found to be related
with cognitive impairment in CIS.

doi:10.1016/j.jns.2013.07.1444
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Interferon's flu-like syndrome and mental state:
Possible interactions

D. Kasatkin.Neurology, Yaroslavl StateMedical Academy, Yaroslavl, Russia

Background and objectives: Interferons-beta are currently the most
used drugs for disease modifying of multiple sclerosis. One of the most
common side effects of the therapy is a flu-like syndrome (FLS). FLS
means a combination of at least 2 and the following adverse events:
fever, chills,myalgia, arthralgia and sweating. The basis of the syndrome
is probably on the change in the level of cytokines. But there are other
factors that determine the severity and duration of the existence of this
syndrome, in particular, the state of psychoemotional sphere.
Materials and methods: 90 patients (28 men and 62 women), RRMS,
remission, age— 39.1–43.4 (95%CI) years,with disease duration of 117–
156 (95%CI) months; interferon beta (i.m. and s.c.) use for 33.2–44.4
(95%CI) months; EDSS, Original adverse event questionnaire, Zung
Depression and Anxiety Scale, Boyko's Euphoria Scale, Modified Fatigue
Impact Scale. Statistical analysis— nonparametric statistic: R Spearman,
U Mann–Whitney, φ* Fisher.
Results and conclusion: FLS presents in 57 cases (63%) and is more
common in women — 69% than in men — 50% (φ* = 1.75, p b 0.05).
Anxiety is significantly higher in group with FLS (U= 569, p = 0.002)
and increases with the severity of FLS (R= 0.35, p = 0.0005).
Depression (R= 0.23, p = 0.034) and asthenia (R= 0.24, p = 0.025)
increasewith the severity of FLS. Euphoria does not affect the severity of
FLS (R=−0.01, p = 0.92).
Thus, the patient's mental state has a significant impact on the
occurrence and severity of FLS, which may be important to determine
the risk of the syndrome and improve patient compliance.

doi:10.1016/j.jns.2013.07.1445
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Association between multiple sclerosis prevalence
and environmental and genetic factors in Latin America
and the Caribbean: An ecological study

C.N. Ketzoiana, H.J. Hackembruchb, M.O. Melconc, C.M. Melcond,
L. Bartolonie, E. Cristianoe, J.C. Duránf, A. Kuntz Grzesiukg,
Y. Dadalti Fragosoh, J.B. Bidin Brooksh, V. Díazi, K. Romero Garcíaj,
J.A. Cabera Gómezj, P. Abadk, M.A. Macías Islasl, F. Graciam,
V.F. Hamuy Díaz de Bedoyan, M.E. Córdoba Ruizo, C. Oehningerp,
A. Sotoq GEEMAL: Grupo Colaborativo Multicéntrico para el Estudio
de la Esclerosis Múltiple en América Latina y el Caribe
aNeuroepidemiology Section, Institut of Neurology — School of Medicine,
Uruguay; bSección Neuroepidemiología, Instituto de Neurología,
Montevideo, Uruguay; cFINEP, FINEP, Junín, Argentina; dFINEP, Junin,
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Argentina; eUniversidad de Buenos Aires, Buenos Aires, Argentina;
fUniversidad de La Paz, La Paz, Bolivia; gUniversidade de Cuiabá, Cuiabá,
Brazil; hUniversidade de Santos, Santos, Brazil; iUniversidad de Chile,
Santiago, Chile; jUniversidad de La Habana, La Habana, Cuba;
kUniversidad de Quito, Quito, Ecuador; lUniversidad de México,
México City, Mexico; mUniversidad de Panamá, Panama, Panama;
nUniversidad de Asunción, Asunción, Paraguay; oUniversidad de Lima, Lima,
Peru; pSección Enfermedades Desmielinizantes, Universidad de la República,
Montevideo, Uruguay; qUniversidad de Caracas, Caracas, Venezuela

Objectives: To study the prevalence of MS and its associations with
genetic and environmental variables and to estimate the proportion
of the prevalence's variance explained by these variables through a
statistical model.
Methodology: This is an ecological study. From a total of 33 studies, we
selected 24 surveys for this ecological study. A model is proposed with
data from 24 surveys, 12 countries, and 20 investigators. The surveys are
fromMexico (28° of latitude north) to Patagonia (55° of latitude south).
The variables under study are: the prevalence of MS, the latitude, the
sun exposition, the ethnic group, the altitude, the temperature, and
the Ultraviolet Radiations and the level of instruction.
Results: In the bivariate analysis we found an association between
the MS prevalence and the latitude, the ethnic group, the altitude,
and the temperature.
In the multivariate analysis using generalized linear models (GML)
the best predictors were Latitude (second-degree polynomial),
Ethnic group and Temperature (second-degree polynomial). The
model accounted for 85.30% of the deviance.

doi:10.1016/j.jns.2013.07.1446
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Tumefactive MS lesions under fingolimod: A case report
and literature review

G. Pilza, A. Harrera, P. Wipflera, K. Oppermanna, J. Sellnera, F. Fazekasb,
J. Krausa, E. Trinkaa. aDepartment of Neurology, Christian-Doppler-
Klinik, Paracelsus Medical University, Salzburg, Austria; bDepartment of
Neurology, Medical University of Graz, Graz, Austria

Objective: The formation of atypical lesions in patients with multiple
sclerosis (MS) on novel disease modifying treatments for MS like
fingolimod is diagnostically challenging and pathophysiologically
unclear. We report a patient who developed a tumefactive demye-
linating lesion (TDL) 8 months after a switch from natalizumab to
fingolimod and a second extensive lesion after another 6 months on
continued fingolimod therapy.
Methods: We performed serial clinical and radiological assessments,
and immunophenotyping of blood and CSF immune cells. Accessorily
we present a literature review about recent similar cases.
Results: Clinical course and radiological findings were consistent
with diagnosis of tumefactive demyelinating lesions. Immune cell
phenotyping showed pronounced shifts in the immune cell compo-
sition related to fingolimod treatment. In addition, we observed a
subset of highly differentiated effector cells (CD45R0negCCR7neg)
within the CD8+ T cell population which was about 2-fold enriched
in the CSF compared to the peripheral blood.
Conclusion: Our observation adds further evidence for the develop-
ment of atypical demyelinating lesions in some patients under
fingolimod treatment. This notionmaybedue to a treatment-associated
shift in the immunepathology of individualswith specific susceptibility.

doi:10.1016/j.jns.2013.07.1447
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Impact of cortical lesions identified by routine 3 T MRI imaging
on cognitive performance of patients with multiple sclerosis

A. Mikea,b, B.I. Glanzc, P.G. Hildenbrandb, D. Meierb, K. Boldenb,
E. Dell'Ogliob, B.C. Healyc, M. Liguorib, R. Bakshic, C.R. Guttmannb.
aDepartment of Neurology, University of Pecs, Pecs, Hungary; bCenter for
Neurological Imaging, Harvard Medical School, Partners MS Center,
Boston, MA, USA; cDepartment of Neurology, Harvard Medical School,
Partners MS Center, Boston, MA, USA

Background: Histopathologic studies have reported widespread corti-
cal lesions (CLs) in multiple sclerosis (MS), however, in vivo detection
by using routinely available pulse sequences is challenging.
Objective:We investigated the frequency and subtypes of CLs and their
relationships to white matter lesion load and physical and cognitive
disability.
Patients and methods: CLs were identified and classified on the basis
of concurrent review of 3D FLAIR and 3D T1-weighted IR-SPGR 3 TMR
images in 26 patients with MS. Twenty-five patients completed the
MACFIMS cognitive battery. White matter lesion volume, CL number,
and CL volume were assessed.
Results: Overall, 249 CLs were detected. CLs were present in 24/26
patients (92.3%) (0–30; 9.6 ± 8.8). Most CLs were classified as mixed
cortical–subcortical (type I) (94.4%); the remaining 5.6%were classified
as purely intracortical (type II). Subpial cortical lesions (type III) were
not detected. White matter lesion volume correlated with CL number
and CL volume (both p b 0.001). After controlling for age, depression,
and premorbid intelligence, we found that CL number, CL volume, and
whitematter lesion volume correlatedwith the SDMT score (p b 0.014);
CL number also correlated with the CVLT-II scores (p b 0.043). The EDSS
scores correlated with CL number and CL volume (p b 0.05), but not
with white matter lesion volume.
Conclusion: Our routinely available imaging method detected many
CLs in patients with MS and was useful in their precise topographic
characterization in the context of the gray matter–white matter
junction. Routinely detectable CLs were related to physical disability
and cognitive impairment.

doi:10.1016/j.jns.2013.07.1448
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Effect of intravenous immunoglobulin treatment on
postpartum-related relapses in multiple sclerosis

A.H. Ledineka, J. Kendab, J. Jerseb, D. Georgijevb. aDepartment of
Neurology, University Clinical Centre Ljubljana, Ljubljana, Slovenia;
bDepartment of Neurology, University Medical Center Ljubljana,
Ljubljana, Slovenia

Background: Multiple sclerosis (MS) mainly affects young women in
their childbearing age.
During pregnancy the rate of relapses is decreased, especially in the
third semester and increased in the first trimester postpartum. The
result of some studies demonstrated beneficial effect of intravenous
immunoglobulin (IVIG) on postpartum relapses since the relapse
rate did not increase postpartum.
Objective: The aim of the study was to evaluate the effects of IVIG
and breastfeeding on postpartum relapse rate.
Patients and methods: Patients with MS, who become pregnant
during the year 2007–2012 were included in the study. A total of 67
patients with MS with median age 34.5 ± 4.3 year and a median
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disease duration of 7.9 ± 4.0 years and the median EDSS score of
1.47 ± 1.37 were included in the study. 40 out of 67 were treated
with DMT before pregnancy. After delivery all our patients treated
with IVIG for the first six months.
The patients were followed from two years before pregnancy to
2 years after delivery. Data on relapse rate, EDSS and breastfeeding
were collected.
Results: The mean annualised relapse two years before pregnancy,
during pregnancy and 24 months after delivery was 0.48, 0.16 and
0.43 respectively. The mean EDSS at the year of pregnancy was 1.47
and 24 months after delivery was 1.7. Breastfeeding has no effect on
relapse rate and on EDSS progression.
Conclusions: Treatment with IVIG in the first six months postpartum
effectively reduced the incidence of postpartum relapse. Breastfeeding
has no effects on relapse rate and on EDSS.

doi:10.1016/j.jns.2013.07.1449
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Epidemiology and mortality of MS: A nationwide population
study in Taiwan

I.-J. Choua,b,c, C.-F. Kuod,e, L.-C. Seef, K.-H. Yue, H.-S. Wangc, K.-L. Linc,
J.-J. Linc, W.P. Whitehouseb, C.S. Constantinescua. aAcademic Division
of Clinical Neurology, University of Nottingham, Nottingham, UK;
bAcademic Division of Child Health, University of Nottingham, Nottingham,
UK; cDivision of Paediatric Neurology, Chang Gung Memorial Hospital,
Taoyuan, Taiwan, ROC; dDivision of Academic Rheumatology, University of
Nottingham, Nottingham, UK; eDivision of Rheumatology, Allergy, and
Immunology, Chang Gung Memorial Hospital, Taiwan, ROC; fDepartment
of Public Health, Chang Gung University, Taoyuan, Taiwan, ROC

Background: There are few nationwide population-based studies of
multiple sclerosis (MS).
Objective: To describe the epidemiologic features and mortality of
MS in Taiwan.
Material and methods: The catastrophic illness registry of the
Taiwan National Health Insurance Research Dataset and the National
Death Registry of Taiwan were used to estimate the incidence and
mortality of MS during 2003 to 2007.
Results: A total of 832 incident MS patients (180 males, 652 females)
were identified during 2003 to 2007. The mean age at diagnosis
was 39.4 ± 13.9 (range 5–83) years. The incidence of MS in Taiwan
was 6.79 cases (males, 2.86; females, 10.92) per million person-
years. The incidence in individuals aged b20, 20–39, 40–59 and
≥60 years was 2.21, 8.83, 10.65 and 3.16 per million person-years.
Period prevalence of MS during 2003 to 2007 was 28.1 per million
people. There were 64 deaths (males, 16; females, 48) during the
study period; 1-, 2-, and 5-year survival rates were 98.4%, 95.8%, and
90.6%, respectively. Crude mortality rate was 24.5 deaths per 1000 -
patient-years, without sex difference (log-rank test, p = 0.480).
MS patients had a standardized mortality ratio (SMR) of 4.00
(95% confidence interval [CI], 3.11–5.08) for all-cause mortality,
as compared with the national population in 2003. SMRs (95% CI)
for male and female MS patients were 3.20 (1.89–5.09) and 4.36
(3.25–5.74), respectively.
Conclusion: MS is rare in Taiwan but entails 4-fold risk of all-cause
mortality in comparison with the general population.

doi:10.1016/j.jns.2013.07.1450
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Interferon-beta up-regulates suppressor of cytokine signaling 1
in T cells of multiple sclerosis patients

R. Schneidera, D. Beauseigleb, P. Duquetteb, A. Pratb, H.M. Johnsonc,
N. Arbourb. aNeurology, University of Toronto, Toronto, ON, Canada;
bUniversité de Montréal, Montreal, QC, Canada; cUniversity of Florida,
Gainesville, FL, USA

Background: Although interferon-beta (IFN-β) is commonly pre-
scribed for the treatment of MS, its mode of action is not fully
understood. Previous work suggests a beneficial role of suppressors of
cytokine signaling 1 (SOCS-1) in experimental autoimmune encepha-
lomyelitis (EAE), a widely used animal model of MS. We postulate that
IFN-β attenuates immune responses in MS via induction of SOCS-1 in
CD4 and CD8 T cells.
Objectives: To assess SOCS-1 expression in T cells of MS patients
and to evaluate anti-inflammatory functions of SOCS-1 in human
CD4 and CD8 T cells.
Methods: We quantified SOCS-1 mRNA in CD4 and CD8 T cells from
untreated or IFN-β-treated MS patients. We tested the impact of a
SOCS-1 mimic, tyrosine kinase inhibitory peptide (Tkip) on CD4 and
CD8 T cell responses to cytokines with pro-inflammatory properties
using flow cytometry-based assays.
Results: We found that SOCS-1 is significantly more expressed by
both CD4 and CD8 T cells from IFN-β-treated MS patients compared
to untreated patients. Mimicking the effect of SOCS-1 in-vitro
significantly reduced cell proliferation, and production of IFN-gamma
(IFN-γ) and granzyme B by human CD4 and CD8 T cells.
Conclusions:Our results indicate that IFN-β increases SOCS-1 expression
in CD4 and CD8 T cells. Our in-vitro assays show that SOCS-1 interferes
with cytotoxic T cell functions and the production of the Th1 signature
cytokine IFN-γ. Hence, IFN-β may indeed mediate anti-inflammatory
effects via an upregulation of SOCS-1 in CD4 and CD8 T cells.

doi:10.1016/j.jns.2013.07.1451
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Trigeminal neuralgia and multiple sclerosis: Quality of life,
headache impairment and anxiety-depressive symptoms

A. Velazqueza, C. Iñiguezb, S. Santosb, E. Bellostab, C. Garcíab.
aNeurology, Zaragoza, Spain; bLozano Blesa Hospital, Zaragoza, Spain

Background: Trigeminal neuralgia (TN) has been relationed with
multiple sclerosis (MS) although its mechanism is still unclear.
Objective: To compare quality of life, headache impact and anxiety-
depressive symptoms in MS-related TN and idiopathic TN.
Patients andmethods/material andmethods:MS-related TN patients
from our MS clinic and idiopathic TN patients from the Headache clinic
were given these tests: Headache Impact Test (HIT-6), Hospital Anxiety
and Depression Scale (HADS) and the SF-36 Health Survey.
Results: Prevalence of MS-related TN was 3.7% (9 of 13 patients
agreed to participate in the study). Female/male ratio was 2:1 in
both groups, mean age was 59.6 years old (42–68) in the MS-related
group and 52.1 (39–78) in the idiopathic TN group. During the study,
gabapentin and oxcarbazepine were the most common drugs used in
both groups.
Results of MS-related TN group: Expanded Disability Status Scale
(EDSS) average score was 4.4 (1.5–8.5). HIT-6 score was 26.25,
HADS-anxiety 5.4, HADS-depression 5.6, SF-36/physical terms 54.46
and SF-36/emotional terms 55.48.
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Results of idiopathic TN group: HIT-6 mean score was 61.1, HADS-
anxiety 10, HADS-depression 6.7, SF-36/physical terms 56.1 and SF-
36/emotional terms 55.6.
Conclusion: Unexpectedly, both groups showed very similar SF-36
scores and HADS scores were higher in idiopathic TN. It is also
remarkable that idiopathic TN group had higher headache impact in
their lives (more than twice of MS-related TN group). It could
suggest that maybe MS-related TN have different pain characteristics
or maybe MS patients have different pain threshold than non-MS
patients.

doi:10.1016/j.jns.2013.07.1452
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A patient suffering relapsing demyelinating disease affecting
both central and peripheral nervous systems

S. Rostomashvili, C. Nifle, A. Lavergne, S. Genty, F. Pico. Department
of Neurology, Versailles Hospital, University of Versailles Saint-Quentin
en Yvelines, Versailles, France

Background: Multiple sclerosis is characterized by inflammation,
demyelination and gliosis, involving the central nervous system
(CNS) and sparing the peripheral nervous system (PNS). Chronic
inflammatory demyelinating polyneuropathy is regarded as being
restricted to the PNS as the immune response seems to be directed
against an antigen confined to PNS proteins. However, patients
presenting both central and peripheral demyelination have occa-
sionally been reported. We report a case of patient with relapsing
demyelinating disease of CNS associated with demyelinating
polyneuropathy.
Case report: A 53 year old woman presented a 7 year history of
recurrent neurologic symptoms (Diplopia, ataxia, optic neuritis) with
complete regression after intravenous corticotherapy. Her neurolog-
ical examination out of the relapses was normal except of the
generalized areflexia. Brain and spinal cord MRI demonstrated some
small size white matter hyperintensities T2 (b3 mm of diameter)
with contrast enhancement. CSF was acellular, with protein level
0.89 g/dl without any oligoclonal bands. Her electroneuromyography
revealed a severe demyelinating sensory motor neuropathy with
conduction blocks. The diagnosis of chronic inflammatory demyelin-
ating polyneuropathy was confirmed by a peripheral nerve biopsy.
Body CT, PET, biopsy of the minor salivary glands, immunologic,
biochemical and infectious investigations were normal.
Conclusion: Immunological reactivity against antigens common to
peripheral and central myelin or a higher general susceptibility to
autoimmune diseases, may explain why the demyelinating disease
affected both the CNS and PNS.

doi:10.1016/j.jns.2013.07.1453
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Do disease modifying treatments improve outcome? First results
from the London MS Database

D. Vecchioa,b, C. Albora, O.J. Richardsa, B.P. Turnera, G. Giovannonia,
K. Schmierera. aBarts and The London School of Medicine and Dentistry,
Queen Mary University, London, UK; b'A. Avogadro' University,
Novara, Italy

Objectives:

1. To present first assessments based on 'The London MS Database'.
2. To review eligibility for Disease Modifying Therapy (DMT) in a

geographically defined cohort of people with relapsing-remitting
multiple sclerosis (pwRRMS).

3. To evaluate the effect of DMT on disease progression.

Patients and methods: Medical records of 94 pwMS living in the
London Borough of Tower Hamlets were reviewed for DMT eligibility
according to the Association of British Neurologists' 2001 criteria.
Outcomes were (i) sustained use of a walking aid (cane) and (ii)
onset of secondary progressive (SP) MS; assessed using Kaplan–Meier
analysis.
Results: Fifty-five pwRRMS were eligible for 1st line DMT, 17 were
not eligible, and 21 were excluded for incomplete information.
Median time between MS diagnosis and eligibility was 6.3 years, and
median follow-up was 6.5 years. Baseline EDSS was ≤2.5 in 70%.
Thirty-three eligible patients (60%) started DMT after a median delay
of 2.1 years. Nineteen (57%) commenced on β-interferon, and 9
(27%) on glatiramer acetate. Eighteen pwRRMS converted to SPMS;
14 started using a walking aid. Kaplan–Meier analysis did not reveal
significant difference between treated and untreated patients with
respect to sustained use of a cane, and conversion to SPMS.
Conclusions: The London MS Database is a new dataset recording
disease relevant details in an ethnically heterogenic population. The
characterization of the included pwMS is ongoing. Our preliminary
analysis failed to detect an effect of DMT on two robust outcomes.
Further data collection is underway to clarify whether this result is
due to the limited sample size.

doi:10.1016/j.jns.2013.07.1454
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Intravenous immunoglobulin therapy for Anti-aquaporin 4
antibody seropositive optic neuritis

Y. Nakamuraa, Y. Nakaob, K. Aomatsub, M. Hiranoa, H. Sakamotoa,
S. Uenoa. aDepartment of Neurology, Sakai Hospital, Kinki University
Faculty of Medicine, Sakai, Japan; bDepartment of Ophthalmology,
Sakai Hospital, Kinki University Faculty of Medicine, Sakai, Japan

Background and objects: Neuromyelitis optica (NMO) is an idio-
pathic, severe, demyelinating disease of the central nervous system
that preferentially affects the optic nerve and spinal cord. Anti-
aquaporin 4 antibody seropositive optic neuritis (ON) including
NMO spectrum disorders is often severe, bilateral and recurrent. The
prognosis of seropositive ON is worse than for multiple sclerosis
(MS). Intravenous methylprednisolone pulse therapy (IVMP) for MS
is ineffective for NMO. Our study is to clarify the effect of intravenous
immunoglobulin (IVIG) for acute seropositive ON.
Patients and methods: This was an open-label, non-randomized
study design. Four patients with anti-aquaporin 4 antibody sero-
positive ON who did not respond to IVMP were consecutively
enrolled. The average age was 43.8 years old and the sex was all
female. Two of them were involved bilaterally and others were
unilaterally. The visual activity in the affected eyes was severe to
light pereception only. MRI showed swollen optic nerve in all
patients. Their visual activity did not recover after IVMP. IVIG was
administered at a dose of 400 mg/kg/day for five days followed by
oral prednisolone.
Results: Three of four patients showed a return to normal or near
normal after IVIG. The fourth patient showed only a partial revovery.
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Treatment of IVIG was generally well-tolerated by all patients without
any serious adverse effects.
Discussion and conclusion: Our study suggests possible effect of
early IVIG therapy in anti-aquaporin 4 antibody seropositive ON
who fail to respond to IVMP. A large controlled trial is indicated to
confirm these results.

doi:10.1016/j.jns.2013.07.1455

Abstract — WCN 2013
No: 883
Topic: 6 — MS & Demyelinating Diseases
Spectrum of idiopathic inflammatory demyelinating diseases of
the CNS in a tertiary care hospital in India

G. Butchi Raju, S. Deshmukh, S. Gopi, T. Sateesh Kumar. Neurology,
Andhra Medical College, King George Hospital, Visakhapatnam India

Background: Idiopathic inflammatory demyelinating diseases
(IIDD's) of the CNS include broad spectrum of CNS disorders. There
are very few studies of its kind in India.
Objectives: To study the clinical, radiological and laboratory profile
of IIDD's of the CNS prospectively.
Material and methods: Patients fulfilling the criteria for IIDD's in our
hospital between October, 2010 and January, 2013 were included.
Clinical, radiological & laboratory features were evaluated.
Results: 56 patients fulfilling the criteria for IIDD's were included
and analyzed. The mean age was 24.97 years and was lowest in
acute disseminated encephalomyelitis (ADEM). The female to male
ratio was 1.55:1. Females predominated in all subtypes except in
ADEM & ATM. Clinical spectrum was highest with clinically isolated
syndrome (CIS) (n = 16) followed by neuromyelitis optica (NMO)
spectrum (n = 12), acute transverse myelitis (ATM) (n = 11), ADEM
(n = 9) and multiple sclerosis (MS) (n = 8). In MS, motor weakness,
subcortical white matter lesions, and VEP abnormalities were the
common findings. Two rare variants of MS were diagnosed. In NMO
spectrum, NMO is the most common subtype (n = 6). Cervico-dorsal
involvement, and VEP abnormalities were the common findings. NMO
IgG was positive in two cases. In ADEM, altered sensorium (n = 6),
and supratentorial lesions (n = 9) were the common findings. In
ATM, dorsal cord was involved in 8 cases with significant motor &
sensory involvement. In CIS, isolated Optic Neuritis (n = 13) was the
most common presentation.
Conclusions: IIDD's of CNS had a wide spectrum of disorders. The
frequencies of these disorders seen are quite different from those
seen in the West.

doi:10.1016/j.jns.2013.07.1456
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Correlation of CSF and plasma antioxidative capacity in patients
with different clinical phenotypes of neuroinflammation and
clinical and radiological findings

S. Ljubisavljevic, I. Stojanovic, S. Vojinovic, D. Stojanov, V. Djuric,
D. Savic, T. Cvetkovic, D. Pavlovic. University of Nis,
Faculty of Medicine, Nis, Serbia

Objective and methods: Oxidative stress is revealed as main contrib-
utors in the pathophysiology of multiple sclerosis (MS). Analyzing sera
and CSF of patients with clinically isolated syndrome (CIS) and those
defined as relapse remitting multiple sclerosis (RRMS), we tested
the hypothesis that there is major oxidative stress intensity even in

the earliest neuroinflammation in MS, defined as CIS, with possible
differences in peripheral and CNS mechanisms against oxidative
condition.
Results: The obtained results revealed an increase in malondialdehyde
levels in plasma and CSF most prevailing in patients with severe clinical
presentation (p b 0.05), parallel with positive correlation with patient's
clinical score and radiological changes (p b 0.01), in both study group,
compared to control values. Similar trendwas observed testing catalase
and total superoxide dismutase activity; measured activities were
higher in CIS and RRMS patients in plasma (p b 0.05), parallel with
an increased catalase activity (p b 0.05), followed by a decrease in
superoxide dismutase activity in CSF (p b 0.05), compared to the
control values. The positive correlations of these biomarkers and clinical
score were obtained (p b 0.01), without similar ratios compared to the
patients' radiological features (p N 0.05). All measured values were
significantly higher in peripheral and CNS of CIS compared to RRMS
patients (p b 0.05).
Conclusion: The obtained results might be useful in providing the
earliest antioxidative treatment aimed to preserve total and CNS
antioxidative capacity parallel with delaying irreversible neurological
disabilities in MS progression.

doi:10.1016/j.jns.2013.07.1457
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Efficacy of fingolimod treatment in relapsing multiple sclerosis
patients in clinical practice: A multicenter experience

R. Alroughania,b, J. Al Hashelc,d, R. Behbahanib,e, S. Ahmedc,f.
aAmiri Hospital, Kuwait City, Kuwait; bDasman Diabetes Institute,
Kuwait City, Kuwait; cIbn Sina Hospital, Kuwait City, Kuwait;
dKuwait University, Kuwait City, Kuwait; eAl Bahar Eye Center,
Kuwait City, Kuwait; fAl-Minia University, Minia, Egypt

Background: Fingolimod is the first oral disease modifying therapy
(DMT) approved for the treatment of Multiple Sclerosis (MS). Post-
marketing studies are important to confirm what were established in
clinical trials.
Objective: To evaluate efficacy of fingolimod in a cohort of relapsing
MS patients treated with fingolimod in a real clinical practice setting.
Methods: We identified patients who had been prescribed fingolimod
using the MS registry in 3 MS clinics in Kuwait. Patients with EDSS ≤6
and at least 6 months of follow-up were included. Patients with
progressive MS were excluded. Primary endpoint was the proportion
of relapse free patients at 6 months. Secondary endpoints included
mean change in EDSS and proportion of MRI activity (new T2 or
Gadolinium-enhancing lesions).
Results: Out of 101 eligible patients, 61 were women and 40 men.
Mean age and mean disease duration were 33.97 ± 9.70 years and
7.32 ± .03 years respectively. 78.2% patients received prior DMTs.
Mean duration of fingolimod exposure was 16.04 ± 5.36 months.
Proportion of relapse-free patients increased significantly (10.9% versus
78.2%; p b 0.0001) at 6 months. Mean EDSS score at baseline was
2.97 ± 1.51, which decreased significantly to 2.08 ± 1.25. At 6 months,
19.8% of patients were free from MRI activity compared to 86.1% at
baseline (p b 0.0001). No serious adverse events were reported.
Conclusion: In clinical practice, fingolimod is effective in reducing
disease activity and progression of disability over the observational
period. The extent of efficacy was more pronounced than what was
reported in the pivotal trials.

doi:10.1016/j.jns.2013.07.1458

Abstracts / Journal of the Neurological Sciences 333 (2013) e358–e421 e403



Abstract — WCN 2013
No: 1417
Topic: 6 — MS & Demyelinating Diseases
Multiple sclerosis (MS) developing in a patient first diagnosed
with chronic inflammatory demyelinating polyneuropathy
(CIDP) — A case report

D. Sisak, Z. Pál, A. Iljicsov, D. Bereczki, M. Simó. Semmelweis University
Faculty of Medicine, Budapest, Hungary

Background: It has been previously reported that demyelinating
inflammatory diseases of the central (CNS) and peripheral nervous
system (PNS) have common aethiopathogenesis, probably due to an
autoimmune response against a common myelin antigen. However, to
date, only a few case reports document the coexistence of CIDP andMS.
Objective: We describe a 34 year old woman with CIDP whose
disease went into remission, and who developed MS years after the
diagnosis of the polyneuropathy.
Patients and methods: Case report with a 15-year-long follow-up.
Results: The patient's first symptoms occurred at the age of 20
with paraesthesia of the limbs, and progressive weakness of the
feet. Neurological examination, nerve conduction studies, as well
as cerebrospinal fluid examination supported the diagnosis of CIDP.
She received steroid treatment and plasmapheresis several times.
The disease went into complete remission. Two years after the
diagnosis of the polyneuropathy, the patient developed brainstem
symptoms, and brain MRI showed multiple demyelinating lesions.
Three years later spastic paraparesis, urinary retention, and double
vision developed. MRI disclosed lesion characteristic for MS, and
cerebrospinal fluid examination proved OGP. Immunomodulatory
treatment was introduced. In the last four years, the patient had
residual signs of MS only.
Conclusion:Here we demonstrate a rare case of sequentially occurring
CIDP and MS. While most previously published similar reports
demonstrated a demyelinating disease affecting the CNS prior to the
occurrence of peripheral demyelination, we describe a case where the
PNS was affected before the symptoms of MS appeared, furthermore,
CIDP became inactive.

doi:10.1016/j.jns.2013.07.1459
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Multiple sclerosis in men: A Tunisian hospital cohort

H. Jamoussi, K. Meriem, N. Ben Ali, S. Fray, M. Fredj, S. Blel
Charles Nicolle Hospital, Tunis, Tunisia

Background: Symptom prevalence as well as characteristics differs
between the sexes in Multiple Sclerosis (MS).
Objective: We describe on clinical course in a cohort of a Tunisian
men affected by MS.
Patients and methods: We selected men affected by MS followed in
the service of Neurology of Charles Nicolle Hospital (2000–2012).
Patients had a neurological examination, a cerebral and medullar
magnetic resonance imaging (MRI), an analysis of cerebrospinal fluid
and visual evoked potentials (VEP). All the results were analysed.
Results: From 160 patients MS followed, 41(25 %) were males.
Median age of the disease onset was 25 years. Clinical onset was
monosymptomatic in 50% of cases (pyramidal sign in 50%). Of 78%
of patients who are initially diagnosed with relapsing remitting
MS, 32% had transited to secondary progressive phase. 22% had a
primary progressive form. The median time to convert from EDDS 1
to EDSS 3 was 3 years and from EDDS 6 was 5 years. The lesions on
MRI were supratentorial in all cases, subtentorial in 22% and cervical

in 33%. VEP were altered in 64% of cases and oligoclonal bands were
found in 36% of patients. The EDSS was improved or stabilised after
immunomodulator treatment in 2/3 of cases. The median time of
follow-up was 7 years.
Conclusion: Gender appears to affect MS prevalence, clinical course,
pathology and response to immunotherapy. The effects of gender
need to be taken into consideration when designing and interpreting
research relating to MS, particularly in the development of new
therapeutic agents.

doi:10.1016/j.jns.2013.07.1460
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Immunosuppressive treatment in relation to different phenotypes
of clinical presentation of chronic inflammatory demyelinating
polyneuropathy (CIDP)

C. Marcocia, V. Lisnicb, V. Nemtanub. aNeurology, State University
of Medicine and Pharmacy 'Nicolae Testemitanu', Moldova; bNeurology,
Institute of Neurology and Neurosurgery, Chisinau, Moldova

Chronic inflammatory demyelinating polyneuropathy (CIDP) is un-
common, but an important disease. Learning about diseases of the
peripheral nervous system in general, the diagnostic strategies
required to sort them out. The only population-based studies suggest
a prevalence of one or two per 100 000, but these are probably
underestimates because of lack of referral or recognition of cases.
In our population-based study of 52 patients with CIDP in the Republic
of Moldova, for the confirmation of the diagnosis we used the criteria
of the American Academy of Neurology, later revised by EFNS and
PNS criteria, MRC score, neuropathy score, and electrophysiological
examination. In some cases nerve biopsy was performed. The
objective of the study was the determination of the phenotypes of
clinical presentation of CIDP and the efficiency of various methods
of immunosuppressive treatment: corticosteroids, corticosteroids
in association with azathioprine, corticosteroids in association with
plasmapheresis and intravenous immunoglobulins, in relation to
different phenotypes. Three phenotypes of clinical presentation of
CIDP were distinguished: motor-sesnory, motor and sesnory. The
motor-sensitive phenotype develops as a distal symmetric neuropa-
thy with or without signs of central nervous system impairment and
multifocal motor-sensitive neuropathy. Administration of corticoste-
roids is efficient in the short-term management of CIDP. Corticoste-
roids are not efficient in the treatment of motor phenotype of CIDP.
Intravenous immunoglobulins significantly ameliorate the evolution
of all the phenotypes of CIDP. The treatment of corticosteroids in
association with azathioprine is cost-efficient in the treatment of
symmetric motor-sesnory and sesnory neuropathies.

doi:10.1016/j.jns.2013.07.1461
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Complement regulator factor H as a serum biomarker of multiple
sclerosis: Correlation with disease state and MRI

L. Elnabil. Neurology, Ain Shams Faculty of Medicine, Cairo, Egypt

Background: Multiple sclerosis (MS) has a variable phenotypic presen-
tation and subsequent disease course that, although unpredictable at
disease onset, is of crucial importance in guiding interventions. Effective
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and accessible biomarkers are required in order to stratify patients and
inform treatment.
Aim of the work: To determine the predictive value of serum
complement factor H inMS patients and if they correlate with magnetic
resonance imaging (MRI).
Subjects and methods: We prospectively studied sixty patients with
MS. They were subjected to full clinical and neurological assessment,
laboratory tests, and MRI study. Thirty healthy subjects matched
patient group with age and sex were selected as a control group.
Results: Serum complement factor H levels were highly significantly
elevated in all MS patients compared to controls (p value = 0.000),
with sensitivity and specificity 98.3% and 93.3%, respectively, with
positive predictive value 98.33%. Within the RRMS group, serum
complement FH levels in remission patients were higher than in
control (P = 0.000) and lower than in relapsing group (p = 0.000).
Moreover, serum complement FH concentration had a highly
significant value as a surrogate marker for the prediction of relapse
in MS patients with sensitivity and specificity of 79% and 90%,
respectively (test cut-off value of relapse ≥6.25 ng/ml). Serum
complement factor H level was not related to the localization of
lesion in MS patients with acute relapse.
Conclusion: Serum complement factor H may be an effective
indicator of progression, an accessible biomarker and stratifying tool
in determining disease course, providing objective evidence to help
guide therapeutic decisions.

doi:10.1016/j.jns.2013.07.1462
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Memory deficits in multiple sclerosis subtypes

G. Adler, M. Bektas, N. Baumgart, Y. Lembach. Institut für Studien zur
Psychischen Gesundheit (ISPG), Mannheim, Germany

In MS patients, episodic short-term memory (ESTM) is frequently
affected. It is assumed that cognitive deficits are less severe in patients
with a relapsing-remitting (RR) than in those with a secondary-
progressive (SP), primary-progressive (PP) or progressive-relapsing (PR)
course. This difference is attributed to a difference in neurodegeneration.
We examined the relationship between episodic short-term memory
and course of the disease.
ESTM was assessed by means of the computer-based Memory and
Attention Test (MAT) in not-acutely-ill MS outpatients. Severity of
neurological symptoms was determined by the EDSS. ESTM group
differences were calculated with unpaired Student's t-tests before
and after matching the groups for EDSS, age, sex and education.
We assessed 531 patients (349 women, 182 men) aged between 17
and 60 years (mean/SD: 39.7/9.8 years). The course of the disease
was RR in 409 patients (77.0%), SP in 71 (13.4%), PP in 15 (2.8%) and
PR in 12 (2.3%); a CIS was found in 24 patients (not further
considered here). ESTM was worse in patients with an SP, PP or PR
course compared to RR (p b 0.001). However, patients with SP, PP
and PR were older (p b 0.05) and had a higher EDSS (p b 0.01).
Recalculating group differences in the matched groups revealed no
significant differences anymore.
The noticeable severity of memory impairment in patients with a
progressive course compared to RR patients may not be specific for
these forms of the disease, because after controlling for severity of
neurological symptoms, age, sex and education it can no longer be
ascertained.

doi:10.1016/j.jns.2013.07.1463
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Is multiple sclerosis a prothrombotic disease?

T. Koudriavtsevaa, G. D'Agostob, I. Sperdutic, P. Cordiali-Feib.
aNeurology Unit, Regina Elena National Cancer Institute, Rome, Italy;
bClinical Pathology, San Gallicano Dermatology Institute, Rome, Italy;
cBiostatistic Unit, Regina Elena National Cancer Institute, Rome, Italy

Background: The exact prevalence and pathogenic role of anti-
phospholipid antibodies (aPL) in multiple sclerosis (MS) remain
unclear.
Objective: The aim of this prospective study was to evaluate the rate
of aPL positivity in different MS phases in order to recognize their
involvement in the pathogenesis of MS.
Patients andmethods:We studied the reactivity for aPL including anti-
cardiolipin, anti-β2glycoproteinI, anti-prothrombin, anti-annexinV in
healthy controls andMSpatients in different phases: secondary progres-
sive (SPMS), relapsing-remitting in relapse (REL) or remission (REM).
Results: We analyzed the sera of 60 controls and 100 consecutive MS
patients (58 REM, 26 REL and 16 SPMS). The rate of positivity for at
least one aPL was significantly higher in MS patients compared to
controls (32 vs 7%, p b 0.0001), in particular for anti-prothrombin
IgM (7% vs 0, p = 0.05), and in REL compared to REM and SPMS
(53.8, 20.7, 37.5% respectively, p = 0.002), specifically for anti-
β2glycoproteinI IgM (26.9, 1.7, 6.3% respectively, p b 0.0001), anti-
prothrombin IgM (15.4, 3.4, 6.3% respectively, p = 0.05) and IgG
(19.2, 5.2, 0% respectively, p = 0.05). Likewise, the absolute values
of anti-β2glycoproteinI IgM (p b 0.0001) and IgG (p = 0.007), anti-
prothrombin IgM (p = 0.007) and IgG (p = 0.01) were significantly
higher in REL compared to REM and SPMS.
Conclusion: Our results showed a significant increase of anti-
phospholipid antibodies in MS patients compared to healthy
controls, with a strong association of anti-β2glycoproteinI and anti-
prothrombin antibodies with disease exacerbation. Based on our
results and on review of literature, we supposed that MS may be a
primarily prothrombotic disease.

doi:10.1016/j.jns.2013.07.1464
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Educational attainment moderates the effect of T2 lesion
load and atrophy on cognition in multiple sclerosis

D. Pintera, J. Sumowskib, A. Pichlera, M. Khalila, C. Langkammera,
S. Fuchsa, J. Delucac, F. Fazekasa, C. Enzingera. aDepartment of
Neurology, Medical University Graz, Graz, Austria; bNeuropsychology &
Neuroscience Laboratory, Kessler Foundation Research Center, West
Orange, NJ, USA; cDepartment of Physical Medicine and Rehabilitation,
Kessler Foundation Research Center, West Orange, NJ, USA

Background: The relationship between MR-markers of disease-
related tissue changes and cognition in multiple sclerosis (MS) is
variable. Previous work suggested that greater educational attain-
ment (EA) might moderate the negative impact of brain changes on
cognition, but this has not been replicated in independent cohorts
and restricted to a limited set of MRI-metrics so far.
Objective: To test the cognitive reserve hypothesis in a large sample
of MS patients from a single centre (Graz), using an extended set of
MRI-metrics.
Patients and methods: The cohort comprised 137 patients (33 CIS,
92 RRMS, 12 SPMS). Cognition was assessed by the “Brief Repeatable
Battery of Neuropsychological Tests” (composite Z-scores of all
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subtests). The following MRI-parameters were obtained at 3T: T2-
lesion load (T2-LL), normalised brain volume (global brain volume
loss), third ventricle width (TVW, regional volume loss), basal ganglia
R2*-values (iron accumulation) and magnetization transfer ratios.
Hierarchical regression models served to identify the strongest MRI-
predictor for cognitive function. To assess if EA moderates the effect
of disease severity on cognition, MRI-metrics, EA and the interaction
between EA and MRI-parameters were step-wise included in the
model, after controlling for sex, age and disease duration.
Results: T2-LL was the strongest MRI-predictor for cognition. Higher
T2-LL and increased TVW independently correlated with worse
cognition. Higher EA predicted better cognition. These effects were
moderated by interactions between T2-LL, TVW and EA. Higher EA
reduces the negative effect of T2-LL and TVW on cognition.
Conclusion: In this cohort, higher EA attenuated the effects of T2-LL
and TVW on cognition.

doi:10.1016/j.jns.2013.07.1465

Abstract — WCN 2013
No: 1268
Topic: 6 — MS & Demyelinating Diseases
Reversible splenial lesion in a Caucasian adult

C. Hornyáka, G. Rudasb, A. Csillika, D. Bereczkia, T. Kovácsa.
aDepartment of Neurology, Semmelweis University, Budapest, Hungary;
bMRI Research Center, Semmelweis University, Budapest, Hungary

Background: Reversible lesion in the splenium of the corpus callosum
(SCC) caused by various agents and conditions was previously defined,
usually with mild encephalopathy/encephalitis without residual symp-
toms. In few days or weeks, complete radiologic regression is typical.
Most cases are pediatric ones reported from South-East Asia.
Objective: To present a case of mild encephalopathy with reversible
corpus callosum splenial lesion (MERS) in a Caucasian adult.
Methods: Case report.
Results: A 32-year old Caucasian male with unremarkable clinical
history was referred because of severe headache and fatigue developed
after 3 weeks of upper respiratory tract infection. Physical and
neurological examination was normal. MRI of the head showed solid
ovoid T2-weighted hyperintense lesion in the center of the SCC with
restricted diffusion and without contrast enhancement. Laboratory
tests, routine and immunoelectrophoretic examination of the CSF
were normal. MERS was diagnosed based on the typical MRI finding
and clinical presentation. CSF, serum, throat swab and stool were
examined for different viruses (entero-, rota-, adeno-, influenza- and
parainfluenza viruses and retrovirus) and bacteria (Borrelia, Mycoplas-
ma, Chlamydia) with negative results. Fatigue and headache gradually
improved. In two weeks, the size of the lesion in the SCC slightly
increased but the high diffusion signal nearly resolved; complete
radiographic regression was seen after 10 weeks on MRI.
Conclusion: Our case expands the population spectrum of MERS
presenting the first case of a Caucasian adult. MERS can occur at any age
and population, although South-East Asian predominance is remarkable.

doi:10.1016/j.jns.2013.07.1466
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The innate immune receptor CD14 is important for lymphocyte
migration across the blood–brain barrier in EAE

R. Halmer, A. Bachhuber, L. Davies, S. Walter, K. Fassbender.
Neurology, Saarland University Hospital, Homburg, Germany

Multiple sclerosis (MS) is a chronic autoimmune disease of the central
nervous system, histopathologically characterized by inflammation,
demyelination and gliosis. A disease-promoting role of the innate immune
system has been proposed, based e.g. on the observation that innate
immune receptors modulate disease severity of experimental autoim-
mune encephalomyelitis (EAE). Recent studies of our group provided first
evidence for a key role of the innate immune LPS receptor (CD14) in the
pathophysiology of EAE. CD14 deficient EAE mice showed increased
clinical symptoms and enhanced infiltration of monocytes and neutro-
phils in brain and spinal cord. In the current study,we further investigated
the cause of this disease aggravation and examined T cell activation and
inflammatory cytokine production by FACS analysis and T cell migration
capacity over the blood brain barrier by in vitro adhesion and trans-
migration assays. In the results, we observed a significantly increased
migration of CD14 deficient lymphocytes across an endothelial monolay-
er. In contrast, we did not see any difference in T cell activation, cytokine
production or lymphocyte adhesion to endothelial cells. Thus, the key
innate immune receptor CD14 may play a pathophysiological role in the
migration of inflammatory cells across the blood–brain barrier in EAE.

doi:10.1016/j.jns.2013.07.1467
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VZV encephalitis in a multiple sclerosis patient treated
with natalizumab

M. Baruca, S. Šega Jazbec. Department of Neurology, University Medical
Center Ljubljana, Ljubljana, Slovenia

Background: Natalizumab is a humanized monoclonal antibody ap-
proved for the treatment of patients with RRMS who have failed other
disease-modifying therapies or who have aggressive disease. In MS
clinical trials, herpes infections (varicella-zoster virus, herpes simplex
virus) occurred slightly more frequently in natalizumab-treated patients
than in placebo-treated patients (7.1% vs. 6%). In post-marketing expe-
rience, there have been three published cases of serious CNS infections
due to HSV (one of which was fatal) and one report of VZV meningitis.
Reactivation of latent herpes infections due to impaired immune
surveillance on natalizumab therapy has been proposed.
Case report: A 46-year-old woman with a 10 year history of RRMS,
previously treated with s.c. IFβ-1b, developed worsening headache and
vertigo two days after receiving her 15th treatment with natalizumab in
February 2013. Five days after symptoms onset a LP was performed,
which showed elevatedproteins (0,86) andWBC count (95 cells). PCR for
VZV was positive whereas PCR for JCV was negative. Brain MRI showed
no additional lesions or meningeal enhancement. The patient improved
gradually after a 21-day course of intravenous acyclovir. Natalizumab
treatmentwas discontinued and glatiramer-acetate has been introduced.
Conclusion: To our knowledge, this is the first report of a VZV
encephalitis in a MS patient treated with natalizumab. Our case
supports the hypothesis that treatment with natalizumab is associ-
ated with reduced immune surveillance resulting in the reactivation
of latent herpes infections.

doi:10.1016/j.jns.2013.07.1468
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CXCL13 CSF level inversely correlates with duration of disease in
primary progressive multiple sclerosis

J. Losya,b, P. Iwanowskia. aDepartment of Clinical Neuroimmunology,
Chair of Neurology, University School of Medicine, Poland;
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bNeuroimmunological Unit, Institute of Experimental and Clinical
Medicine Polish Academy of Sciences, Poznan, Poland

Background: Neuroaxonal degeneration underlines PP MS, but the
extent to which immune-mediatedmechanisms operate is still unclear.
Chemokines are important mediators in MS. The CXCL13 has an
important role in recruitment to the CNS of B cells and RANTES(CCL5)
for activated T cells and monocytes.
Objective: To examine the CSF and serum CXCL13 and CCL5 levels in
PPMS, compare the results with RR MS and control group of other
noninflammatory neurological disorders. Additionally we evaluated
correlation between CSF and serum levels of studied chemokines
with age, duration of the disease, IgG index and EDSS level.
Patients and methods: 12 patients with PP MS, 15 with RR MS and
13 controls have been included in the study. ELISA method was used
for chemokine measurement. Kruskal–Wallis test and Spearman rank
test served for statistical analysis.
Results: In PPMS CSF CXCL13 and CCL5 levels were significantly higher
(p b 0.005) in comparisonwith those of control group. CSF CXCL13 level
inversely correlated with the duration of the disease. In RR MS CSF
CXCL13 levelwas significantly higher in comparisonwith that of control
group. No significant differences in CSF and serum CXCL13 and CCL5
levels have been observed between PP and RR MS patients.
Conclusion: Results demonstrate the involvement of the CXCL13 and
CCL5 chemokines in the immunopathogenetic mechanisms both in
PP and RR MS patients. CXCL13 level inversely correlated with the
duration of the disease in PP MS, but not in RR MS, showing in that
aspect differences between these two forms of MS.

doi:10.1016/j.jns.2013.07.1469
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Anxiety in patients with multiple sclerosis

G. Tonceva, S. Miletic Drakulica, T. Boskovic Matica, Z. Knezevica,
A. Azanjaca, K. Vesica, S. Simovica, D. Mijailovicb. aClinical Center
Kragujevac, Clinic of Neurology, Faculty of Medical Sciences,
University of Kragujevac, Serbia; bFaculty of Medical Sciences,
University of Kragujevac, Kragujevac, Serbia

Introduction: Anxiety is common but often unrecognized and un-
treated disorder in patients with multiple sclerosis.
Objectives: The aim of our study was to determine the prevalence of
anxiety in MS patients and to determine possible correlation with
fatigue, sexual dysfunction and disorders in the fields of physical and
emotional health.
Material and methods: In our study, we used Multiple Sclerosis
Quality of Life-54 (MSQoL-54), Fatigue Severity Scale, and Hamilton
Anxiety Rating Scale. Statistical data processing, we used the Pearson
correlation test and Student's t test.
Results: We enrolled 120 MS patients (68 females and 52 males;
average age 47.36 years, mean disease duration 17 years). Normal
values for the Hamilton Anxiety Rating Scale were found in 24 patients
(20%), while in 96 or 80% we found anxiety (8(6.6% — mild, 13.33% —

moderate and 60%— severe. Statistically significant negative correlation
was observed between anxiety and MSQoL54 Emotional Well-Being
(r =−0563, p = 0.01), Energy (r =−0.540.p = 0.02), the Physical
Component Summary Score(r =−0.601, p = 0.0001) and Mental
Component Summary Score (r =−0.590,p = 0.01). We find the
positive significant correlation between values of Fatigue Severity
Scale and anxiety (r = 0.620 p = 0.0001). Also we found statistically
significant negative correlation between the Sexual Dysfunction and
anxiety (r =−0.418.p = 0.022).

Conclusions: Anxiety has significant association with mental and
physical health disorders, sexual dysfunction and fatigue in MS
patients. Unlike other aspects of MS, anxiety is treatable and with
proper treatment of these patients, the quality of their life could be
much better.

doi:10.1016/j.jns.2013.07.1470
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Impact of smoking on mortality and life expectancy
in multiple sclerosis

A. Manouchehriniaa, M. Westona, C.R. Tencha, C.S. Constantinescua,
J. Brittonb. aNeurology, University of Nottingham, Nottingham, UK;
bUK Centre for Tobacco Control Research, University of Nottingham,
Nottingham, UK

Objective: To investigate the relationship between smoking and
mortality in a cohort of Multiple Sclerosis patients.
Method: Clinical and demographic characteristics of 968 individuals
were obtained from a large population-based cohort of MS patients.
Records were linked to the NHS data to obtain data about death on
Dec 2012 (index date). Patients were followed from onset age to
death age or index date, whichever occurred first. The impact of sex,
disease clinical type at onset, ≥1 year exposure to treatment, year of
MS onset and smoking status (ever vs. never) were investigated
using Cox proportional hazard model.
Results: Of 923 patients with clinically definite MS and full data for
analysis, 80 (47male and 33 female)were deceased at index date.Mean
survival age was 77.3 years (95% CI: 75–79). Compared with ever-
smokers, never-smokers lived 7 years less (81 vs. 74).MeanMS survival
was 56.1 (95% CI: 53–59) in never-smokers and 43 (95% CI: 40–46) in
ever-smokers. Smokers were at higher risk for death; hazard ratio 2.24
(95% CI: 1.30 to 3.85; P = 0.004) than never-smokers after stratifying
by sex and controlling for onset age, initial type of disease (RR vs. PP)
and N/=1 year exposure to treatment. Compared to UK general
population, standardised mortality rates were 1.71 (95%CI: 1.37–2.13)
for all patients, 2.64 (95%CI: 1.97–3.53) for ever-smokers and 1.14
(95%CI: 0.74–1.75) for never-smokers.
Conclusion: Mortality in MS is in part due to smoking. Smoking is a
significant yet preventable risk factor for death in patients with MS.

doi:10.1016/j.jns.2013.07.1471
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Lipid profile in interferon and glatiramer acetate using patients
with multiple sclerosis

Z. Yildirima, S. Oncela, M. Ozturka, N. Kaya Tutarb, S. Baybasa.
aBakirkoy Prof. Dr. Mazhar Osman Mental Health and Neurological
Diseases Training and Research Hospital, Istanbul, Turkey; bNeurology,
Bakirkoy Prof. Dr. Mazhar Osman Mental Health and Neurological
Diseases Training and Research Hospital, Istanbul, Turkey

Background: In studies focusing on MS patients that claim there is a
change in lipid profile depending upon drugs being used has been
found to have a difference in cholesterol and triglyceride levels.
In our study, we aimed to compare the lipid profile of MS patients
using interferon or glatiramer acetate of untreated MS patients and
control group of migraine patients, and to investigate the relation
retrospectively along with the disease progress in both groups.
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Materials and methods: This study included 42 MS patients under
treatment (group 1), 19 untreated MS patients (group2) and 15
migraine patients (group 3).
Sociodemographic features, Expanded Disability Status Scores (EDSS),
disease characteristics of patients and the lipid profiles were recorded
through a form. Lipid profiles were measured before treatment three
times for group 1 with an average of 10 and After 18 months of
treatment, lipid profiles weremeasured two times for group 2 and one
time for group 3. SPSS forWindows 18was used for statistical analysis.
Results: There was no statistically significant difference between the
values of group one before treatment and after treatment. There was
no correlation between these values and the EDSS's of patients.
There was no statistically significant difference between the second
measurements of group 1 and group 2 (p b 0.05).
There was no statistically significant difference between all three
groups before and after treatment (p b 0.05).
Conclusion: Our results showed that lipid profiles of patients don't
change under MS treatment, and don't have relation with activity of
disease.

doi:10.1016/j.jns.2013.07.1472
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Features of the first clinical symptoms of multiple sclerosis
in the population of Tomsk region Russian Federation

M. Titova, V. Alifirova, I. Zhukova, N. Musina. Neurology and
Neurosurgery, Siberian State Medical University, Tomsk, Russia

Aims: Some symptoms of multiple sclerosis (MS) at different frequen-
cies are found in the first episode and in the developed stage of the
disease. The aim of this study was to receive a feature of the first clinical
episode of MS in the Siberian region of Russian Federation.
Method and materials: The data of the patients with MS in the
Tomsk region in the period from 2003 to 2012 have been examined.
Results: Often the first clinical symptoms of demyelination were
disorders of the cranial nerves, especially the optic neuritis. Pyramidal
disorders in patients were presented as centralmono-, hemi-, para- and
tetrapareses with varying severity. The sensation disorders were
diagnosed as decrease in vibration, pain, touch, sense of temperature
and position. In the separation of patients by gender, predominance
of any symptoms, as the manifestation of MS, was not found. We
compared the data of the first clinical symptoms of the disease in 2012
with 2003. The results of the study showed an increase in 2012 cases
of optic neuritis by 11.6% and cases of sensation disorders by 5.5%.
Conclusion:Diagnosis ofMS in clinical practice is difficult. Symptoms of
the disease are similar the symptoms of other pathological processes in
the nervous system and don't have particular features. Clinical features
of the first demyelinating symptoms in MS patients may determine the
prognosis of the disease progression, treatment response and further
patients management.

doi:10.1016/j.jns.2013.07.1473
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Atorvastatin protects NSC-34 motor neurons against oxidative
stress through the activation of PI3K, ERK and free
radical scavenging

S.-H. Leea, H. Choib, S.-H. Kohb, C. Shimc, H.-T. Kimb, J. Kimb.
aDepartment of Neurology, Clean-Su Hospital, Seoul, Republic of Korea;

bDepartment of Neurology, Hanyang University College of Medicine,
Seoul, Republic of Korea; cDepartment of Neurology,
Kwangmyeong Sungae Hospital, Seoul, Republic of Korea

Objective: Although statins, hydroxymethylglutaryl coenzyme A
(HMG-Co A) reductase inhibitors, are generally used to decrease
circulating cholesterol levels, they have also been reported to have
neuroprotective effects through diverse mechanisms. However, recent
reports have shown controversial results as towhether statinsmight be
harmful in patients with amyotrophic lateral sclerosis (ALS). In this
study we investigated the direct effect of atorvastatin on motor neuron
like cells (NSC-34D) against oxidative stress.
Material and methods: To evaluate the effect of atorvastatin and/or
hydrogen peroxide on NSC-34D cells, the cells were treated with several
conditions.3,(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay and trypan blue stain were performed for the evaluation of
viability. Free radical level and intracellular signaling proteins were
evaluated with fluorescent probe 2′,7′-dichlorodihydrofluorescein dia-
cetate (DCFH-DA) and western blotting, respectively.
Results: Atorvastatin protected NSC-34D cells against oxidative stress
in a concentration-dependent manner. This neuroprotective effect
of atorvastatin was blocked by LY294002, a phosphatidylinositol
3-kinase (PI3K) inhibitor and FR180204, a selective extracellular
signal-related kinase (ERK) inhibitor. Atorvastatin treatment increased
the expression levels of p85aPI3K, phosphorylated Akt, phosphorylated
glycogen synthase kinase-3β,Bcl-2 and phosphorylated ERK which
are proteins related to survival, and decreased the levels of cytosolic
cytochrome and cleaved caspase-3, cleaved caspase-9 and Bax which
are associated with death, in oxidative stress-injured NSC-34D cells.
Conclusion: We conclude that atorvastatin has neuroprotective effect
against oxidative stress in motor neurons via the activation of the PI3K
pathway, ERK pathway and free radical scavenging. These findings
indicate that statins could be helpful in protecting motor neurons.

doi:10.1016/j.jns.2013.07.1474
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Progressive multifocal leukoencephalopathy in an
immunocompetent patient

E. Muiño, I. Navalpotro, S. González, S. Medrano, M. López, M. Ley,
A. Puig, A. Gómez, A. Moreira, L. Díez, E. Munteis, M.Á. Rubio,
J. Roquer. Hospital del Mar, Barcelona, Spain

Introduction: Progressive multifocal leukoencephalopathy (PML) is
caused by the JC polyomavirus, which occurs in immunocompro-
mised patients, HIV or patients under immunosuppressant treatment
(natalizumab, rituximab …), associated with a poor prognosis. Few
cases of PML on immunocompetent patients have been reported.
Case report: Male, 75 years-old with no previously known diseases,
consulting for rapidly progressive acalculia and visual field disorder
that progresses with left hemiparesis and aphasia. The MRI showed a
cortical–subcortical right parietal lesion, with no Gd enhancement,
which progressed during admission. Given the rapid evolution of the
lesion and the clinical symptoms, a brain biopsy was performed,
showing atypical proliferation of oligodendrocytes and lipid macro-
phages. Further immunohistochemical tests showed positive poly-
omavirus antigens inside the glia. All of these features made the
diagnosis of definite PML. HIV studies were negative. Study of
lymphocytic population was normal. The CSF study conducted prior
the biopsy showed a high number of copies of the JC virus. Due to
progression of symptoms the patient finally died months later.
Conclusions: Only a few cases of PML on immunocompetent patients
have been reported. Paradoxically, in these cases, the prognosis is
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worse than in immunocompromised patients. PML should be included
in the differential diagnosis of rapidly progressive white matter
lesions, even in immunocompetent patients.

doi:10.1016/j.jns.2013.07.1475
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Susac's syndrome — A case with unusual cardiac vestibular and
imaging manifestations

Y. Rivera, V. Danilovb, I. Bravermanc, A. Shupakd. aNeurology,
Technion Medical School, Israel; bNeurology, Hillel Yaffe Medical Center,
Hadera, Israel; cOtolaryngology, Hillel Yaffe Medical Center, Hadera,
Israel; dOtolaryngology, Carmel Medical Center, Haifa, Israel

Susac's syndrome is a rare, idiopathic, microangiopathy affecting the
brain, retina, and cochlea.
Methods: Detailed description of a patient with Susac's syndrome.
Results: A 38 year old patient developed dizziness and transient right
eye visual disturbance one day prior to his admission. Hewas examined
in the hospital because of confusional state with restlessness that lasted
24 h. Three days after his admission he developed right eye cilioretinal
artery occlusion. In the fifth day of hospitalization he developed
bilateral asymmetric deafness, tinnitus and upbeat nystagmus. Brain
MRI was normal. CT angiography was normal. LP showed significant
albumino-cytologic dissociation. A detailed oto-laryngological and
ophthalmological work up was performed. Of note was the per-
sistence of significant bradycardia without additional cardiological
abnormalities.
Work up which included brainstem evoked potentials, Otoacustic-
electrochochleograpy, caloric tests and electronystagmography was
positive for a significant peripheral and central vestibular and
auditory involvement. The patient was successfully treated with IV
steroids and Immunoglobulins. Brain MRI following a repeated
episode of vertigo 3 month later showed a diffuse T2 hyper intense,
ill-defined, left hemispheric lesion superior to the Lateral ventricles
not seen in previous two MRI scans.
Conclusions: This patient developed the typical clinical picture of
Susac's syndrome. However, additional features are unusual: Persistent
bradycardia, significant vestibular involvement of both peripheral and
central origin, and the late appearance of atypical white matter lesions
on MR scan. The possibility of microangioathy involving the heart and
central auditory and vestibular involvement in the absence of initial
MRI findings is discussed.

doi:10.1016/j.jns.2013.07.1476
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In vitro persistence of saffold virus type 3 which is isolated from
cerebrospinal fluid of the patient with aseptic meningitis

Y. Ohara, T. Himeda, T. Okuwa, Y. Muraki. Department of Microbiology,
Kanazawa Medical University School of Medicine, Ishikawa, Japan

Background and objective: Saffold virus (SAFV) was identified in
2007 as a novel human Cardiovirus. SAFV type 3 (JPN08-404) has
been isolated from cerebrospinal fluid of the patient with aseptic
meningitis. This finding is of interest since Theiler's murine
encephalomyelitis virus (TMEV), which is the closely related virus,
is known to cause a multiple sclerosis-like syndrome in mice. During
demyelination, TMEV persists in mouse. Therefore, we studied the
possibilities of the in vitro persistence of SAFV.

Material and methods: HeLa cells were used as host cells. SAF404
virus derived from infectious cDNA clone of JPN08-404 was used as a
challenge virus. The cells persistently infected with SAF404 were
analyzed by Western blotting, immunocyto-staining and plaque
assay. To investigate the mechanisms of SAFV persistence, the
treatment with anti-IFN antibody was performed. Furthermore, the
virus binding assay in HeLa cells maintained with CS or FCS was
performed.
Results: SAFV persistence was first demonstrated in this study. The
persistence of SAF404 was not influenced by the treatment with
anti-IFN-α/β antibody, although TMEV persistence was collapsed.
SAFV persistence was collapsed by the maintenance with FCS.
Furthermore, the virus binding assay indicated that the densities of
the virus binding molecule(s) were significantly higher in HeLa cells
cultured with FCS.
Conclusion: The present study demonstrated that SAFV is able to
persist in human-derived cell line. Furthermore, it was suggested
that SAFV persistence may depend on the receptor densities. The
present findings of the SAFV persistence will be helpful for further
studies on the SAFV pathogenicity.

doi:10.1016/j.jns.2013.07.1477
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Clinical inflammatory activity associated with response
to second-line treatments in multiple sclerosis

T. Gholipoura,b, B.C. Healyb, E.C. Dimakopolousb, G. Buckleb,
H.L. Weinerb, T. Chitnisb. aHarvard Medical School, Partners Neurology
Residency Program, Boston, USA; bHarvard Medical School,
Partners MS Center, Brookline, MA, USA

Background: Suboptimal outcome on first-line MS treatments often
necessitate initiation of second-line treatment. There is limited
information on how to choose a second-line agent.
Objective: We examined the ability of 11 candidate demographic
and clinical factors to predict treatment response in an observational
MS cohort.
Patients and methods: Patients treated with one of the four most
commonly used second-line MS treatments in our center at the
time of this study were selected: cyclophosphamide, daclizumab,
mycophenolate mofetil, and natalizumab. Outcomes were time to
subsequent inflammatory event (clinical relapse or new MRI activity)
and occurrence of progression in disability confirmed at six months.
The association between potential predictors and the time to events
was investigated using univariate Cox proportional hazards regression
models. An additional analysis regarding whether patients remained
disease-activity-free on specified measures for two years after treat-
ment start was also performed.
Results: 101 cyclophosphamide, 57 daclizumab, 83 mycophenolate
and 140 natalizumab patients were included. In all treatment groups
except natalizumab, and among studied factors, those generally
known to be associated with inflammatory disease activity (younger
age at treatment start, shorter disease duration, and higher baseline
relapse rate) were associated with more disease activity on second-
line treatments. A similar set of factors were negative predictors for a
disease-activity-free course independent of treatment duration.
Conclusion: High baseline inflammatory activity is associated with
suboptimal response to the studied drugs, except for natalizumab.
Identification of underlying mechanisms may aid in further optimiz-
ing second-line treatment response in MS.

doi:10.1016/j.jns.2013.07.1478
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Bickerstaff brainstem encephalitis without ophthalmoplegia:
A reappraisal of current diagnostic criteria

N. Yuki, B. Wakerley. National University of Singapore, Singapore,
Singapore

Background: External ophthalmoplegia is a cardinal feature of
Bickerstaff brainstem encephalitis.
Objective: Clinical and immunological evaluation of “incomplete”
Bickerstaff brainstem encephalitis.
Methods: We studied 2 patients with post-infectious brainstem syn-
dromes who presented at National University Hospital Singapore. Labo-
ratory work-up included measurement of anti-ganglioside antibodies.
Results: Both patients displayed hypersomnolence and cerebellar-
like ataxia in the absence of external ophthalmoplegia and carried
high serum titers of IgG anti-GQ1b antibodies, strongly indicative of
Bickerstaff brainstem encephalitis.
Conclusion: Ophthalmoplegia can be absent or incomplete in
Bickerstaff brainstem encephalitis, and the absence of this clinical
feature should not exclude Bickerstaff brainstem encephalitis from
the clinicians' differential. Such cases of incomplete BBE could be
defined as “ataxic hypersomnolence without ophthalmoplegia”.

doi:10.1016/j.jns.2013.07.1479
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Veins in plaques of multiple sclerosis patients — A longitudinal
magnetic resonance imaging study at 7 Tesla

A. Dal-Biancoa, G. Grabnerb, S. Hametnerc, M. Schernthanerb,
C. Kronnerwetterb, M. Weberb, C. Vassd, K. Kircherd, A. Reitnerd,
E. Auffa, K. Vassa, H. Lassmannc, S. Trattnigb. aDepartment of
Neurology, Medical University of Vienna, Vienna, Austria;
bDepartment of Radiology, Medical University of Vienna, Vienna,
Austria; cCenter for Brain Research, Medical University of Vienna,
Vienna, Austria; dDepartment of Ophthalmology,
Medical University of Vienna, Vienna, Austria

Background: Multiple Sclerosis (MS) is a chronic inflammatory
disease of the central nervous system associated with demyelination,
axonal loss and neurodegeneration. MS plaques are generally found to
be centered by a vein. The role of blood vessels gains again attention
due to ultra-highfield magnetic resonance imaging (MRI).
Objective: Susceptibility-weighted-imaging (SWI) at 7 Tesla MRI
allows precise depiction of veins. The purpose of this study was to
monitor the intralesional veins over a period of 2 years in plaques and
corresponding normal appearing white matter (NAWM) of patients
with relapsing–remitting and secondary-progressive MS compared to
age-matched controls.
Patients and methods: Ten MS patients and nine age-matched
control subjects were enrolled in a prospective 2-year follow-up
annual clinical and 7 T-Flair-SWI-MRI protocol. Veins were manually
segmented in plaques, their contralateral NAWM and in the white
matter of controls. Proportion of veins was assessed by dividing the
volume of veins by their according tissue volume. Non-parametric
tests were used for area-wised comparison.
Results: Established MS plaques showed a significantly higher
proportion of SWI-detected veins compared to corresponding control
tissue without significant change within 2 years. We found a trend of
an increasing venous proportion in pre-plaque areas and a significant

increase of venous proportion in newly developed plaques compared
to controls. Proportion of veins in the NAWM was in accordance with
values of matched control-areas.
Conclusion: Inflammation-induced metabolic activity, vasodilatation
and angiogenetic factors may contribute to the significantly higher
proportion of intralesional veins compared to control and NAWM
tissue.

doi:10.1016/j.jns.2013.07.1480
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Changes of visual evoked coherence in patients with multiple
sclerosis detected by EEG

P. Schwenkreisa, M. Tegenthoffb, O. Hoffkena, P. Studea, M. Lenza,
I. Nowaka. aBerufsgenossenschaftliches Klinikum Bergmannsheil
Bochum, Bochum, Germany; bNeurology, Berufsgenossenschaftliches
Klinikum Bergmannsheil Bochum, Bochum, Germany

Background: Central encoding of higher functions and decoding of
sensory inputs result from task-specific neuronal networks in which
processing of the information is based on synchronization depending
on functional connectivity. In multiple sclerosis demyelinization and
axonal damage lead to altered signal processing of participating
networks. Our aim was to detect disturbances of neuronal synchro-
nization in the visual system.
Methods:During stimulation a 12-channel-EEGwas recorded from 23
subjects with relapsing-remitting MS (6 males, 17 females, average
EDSS: 3.5) and 19 controls. Stimuli consisted in the conventional
pattern reversal checkerboard with constant total luminance (full
field, binocular, visual angle 6°, ISI 1 s, 300 stimuli). Single stimulus
test series (between 200 ms before and 1000 ms after the stimulus)
were segmented in 136 overlapping segments (delta t 8 ms) each of
128 ms duration to create a sliding analysis. We calculated conven-
tional VEPs and area-specific spectral power and coherence (as a
measure of functional coupling) between “intra”-occipital and
between “intra-" and "extra”-occipital electrode positions.
Results: VEPs and spectral power did not differ significantly between
patients and controls. “Intra”-occipital coherence increased whereas
the “intra–extra”-occipital coupling decreased. However, in patients
the “intra”-occipital increase and the “intra–extra”-occipital decrease
were significantly more pronounced. Furthermore the “intra”-occipital
increase correlated with the activity and the “intra–extra” occipital
decrease with duration of the disease.
Conclusions: Coherence in patients shows a more intense intra-
regional occipital coupling and an enhanced coherency decline to
cortical areas not participating in information processing. These
results indicate reorganization as a consequence of disturbed fiber
connections to provide adequate short term resources of visual
information processing.

doi:10.1016/j.jns.2013.07.1481
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Application of the modified McDonald criteria of multiple
sclerosis in Chinese demyelinating disease patients

R. Li, S. Cheng, K.L. Shiu, E. Yeung, C.N. Lee, M. Au Yeung,
C.M. Cheung, T.H. Tsoi. Medicine, Pamela Youde Nethersole Eastern
Hospital, Hong Kong, Hong Kong S.A.R.
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Background: The International Panel on diagnosis of multiple sclerosis
(MS) has revised the McDonald criteria in 2010. There is scarce data on
its application in the Chinese population.
Objective: To evaluate the application and usefulness of the 2010
McDonald criteria in Chinese patients with idiopathic demyelinating
diseases.
Methods: All patients who have been seen for idiopathic demyelin-
ating diseases in a single regional hospital from 1996 to 2012 were
recruited. They were retrospectively analyzed based on their most
updated diagnosis as of March 2013. The Poser criteria for clinically
definite MS (CDMS), the 2005 and 2010 McDonald criteria for MS
were applied to all subjects and compared.
Results: A total of 114 patients were recruited. After a mean disease
duration of 8.0 years, 38 patients (33.3%) converted from clinically
isolated syndrome (CIS) to CDMS; 40 (35.1%) to MS by the 2005
criteria; and 44 (38.5%) by the 2010 revision. 18 (15.8%) converted to
neuromyelitis optica (NMO), and 4 (3.5%) to recurrent optic neuritis
or brainstem disease. Of the 38 patients with CDMS, the mean
conversion time from CIS is 26.9 months, but is shortened to 22.7
and 20.4 by the 2005 and 2010 criteria respectively. 26.3% of CDMS
patients already fulfilled the 2010 criteria by the initial MRI. None of
the patients with other recurrent demyelinating diseases, including
NMO, fulfilled the 2010 criteria on presentation.
Conclusion: The latest revision of the McDonald criteria is applicable
to the Chinese population. It can speed up the diagnosis of MS, and is
highly specific.

doi:10.1016/j.jns.2013.07.1482
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Clinical neurological dynamic after intervention treatment in
patient with multiple sclerosis (MS)

I. Rukhadzea,c, N. Kipshidzea,c, A. Archvadzea,c, V. Kaloiania,c,
N. Kipshidzeb,c, E. Lapiashvilia,c. aCentral University Clinic after
Academic N. Kipshidze, Lancaster, PA, USA; bFranklin and Marshall
College, Lancaster, PA, USA; cTbilisi, Georgia

Background: Etiology of MS is unknown. It is believed to be an
autoimmune disease.MR venography and postmortem studies have
demonstrated a topographic correspondence between MS plaques
and cerebral venous abnormalities. In several epidemiological obser-
vations the prevalence of chronic cerebrospinal venous insufficiency
(CCSVI) in MS ranges from 56% to 100%.
Objective: To evaluate effect of transluminal balloon angioplasty
(TPA) on clinical course of MS in patients with CCSVI.
Material and methods: 26 patient with different forms of MS were
included in the study: Relapsing-Remitting (RR) — 13; Secondary-
progressive (SP) — 7; Primary-Progressive (PP) — 5; Progressive-
Relapsing (PR) — 1 patient. In all those patients different degrees of
stenosis were observed in proximal parts of jugular veins (right or
left). TPA was performed in all cases. We have used several methods
for assessment of patients before TPA and at follow up: Clinico-
Neurological assessment (Kurtzke Expanded Disability Status Scale
(EDSS) and the Multiple Sclerosis Functional Composite (MSFC)
(every 6 month); MRI (every 6 month).
Results: In 3 cases — positive dynamic (2-MS-RR, 1-MS-SP); In 18
cases — stabile dynamic (11 — MS-RR, 4 — MS-SP, 4 — MS-PP); In 5
cases — unknown dynamic (3 — MS-SP, 1 — MS-PP, 1 — MS-PR).
Conclusion: Chronic CCSVI can play a certain role in the develop-
ment of MS. It is recommended to perform selective venous
angiography for patients with MS to diagnose CCSVI. In case of
venous insufficiency TPA may appear an effective treatment strategy

for the patients with MS. Future randomized studies are warranted
to establish the efficacy of this new treatment for MS.

doi:10.1016/j.jns.2013.07.1483
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Optical coherence tomography in differential diagnosis
of neuromyelitis optica and multiple sclerosis

Y. Beckmanna, A. Ozdemırb. aKatip Celebi University, Atatürk Training
and Research Hospital, Istanbul, Turkey; bKatip Çelebi University,
Ataturk Education and Research Hospital, Izmir, Turkey

Objective: Optical coherence tomography (OCT) is a novel noninvasive
method and identifies the retinal nervefiber layer thickness (RNFL) and
macular volume. We evaluated OCT as a differential diagnostic tool in
neuromyelitis optica (NMO) spectrum and multiple sclerosıs (MS).
Method: OCT and visual function testing were performed in 25 NMO
spectrum patients and 40 optic neuritis patients as a first clinical
presentation of MS.
Results: RNFL thickness was 56.9 μm in patients with NMO while
89.3 μm in MS patients and 105.2 in normal controls (p b 0.001).
Macular volume loss was more prominent in NMO patients.
Conclusion: Our results showed that RNFL thickness reduction was the
most significant in NMO patients when compared to optic neuritis
patients as a first symptom of MS. We suggest that retinal damage is
very severe in NMO and OCT is a helpful tool to differentiate optic
neuritis due to NMO than MS optic neuritis.

doi:10.1016/j.jns.2013.07.1484
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Biomarkers of the progressive changing of the brain plasticity
in patients with relapsing-remitting multiple sclerosis: FMRI
and in-vivo 1H MRS study

Z. Rozhkova, O. Omelchenko. Radiology, Medical Clinic Boris,
Kiev, Ukraine

Background: From fMRI- and MRS-data, we obtain biomarkers of the
progressive changing of the brain plasticity in RRMS-patients.
Objective: We quantify the pattern of motor pathway activation
during the simple unilateral finger taping, and mild mechanosensory
stimulation, and study cerebral metabolism in RRMS-patients.
Patients and methods: Two groups of patients are studied by fMRI
and MRS, 1.5 T SIGNA (GE). The 1st group consists of 23 RRMS-
patients (18f, 5 m, 23–39 yo). The 2nd group — 20 volunteers (12 m,
8f, 21–35 yo).
Materials and methods: FMRI images were obtained using EPI:TR/
TE = 3000/60 ms. Model based on two step ICA analyses was done
using GLM design matrix (FEAT, and MELODIC), FSL5.0. Six bilateral
ROIs (supplementary motor area (SMA), precentral gyrus (PG),
putamen (P), globus pallidus (GP), thalamus (T), and subthalamic
region (SR)) were using for cluster analysis. To quantify the degree of
asymmetric brain activation an asymmetry parameter AP = (CL −
CR) / (CL + CR) was calculated (where CL, CR-cluster volume from
the left, and right ROI). Spectra are recorded in all above matched
ROIs with SVSSTEAM:TR/TE = 1500/144 ms.
Results: In the 1st group (in PG and P) AP = (−0.11 to 0.09). In the
SMA, GP, T, SR AP = (−0.29 to −0.43) and (0.15 to 0.26) in the
RRMS patients with right and left hand predominant symptoms. In
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the 2nd group the symmetric activation in all brain regions evaluated
with AP = (−0.12 to 0.037) were found. We have found the
progressive decreasing NAA/Cr in the PG, and SMA, that is associated
with poorer motor function.
Conclusion: fMRI and MRS data give us new quantitative approach
for understanding metabolic basis of decreasing of the brain plasticity
in RRMS-patients.

doi:10.1016/j.jns.2013.07.1485
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Electrophysiological evaluation of dysphagia in the mild
or moderate patients with multiple sclerosis

Y. Beckmann, A. Cakır, N. Gurgor, T.K. Incesu, S. Arıcı, Y. Secil,
C. Ertekin. Katip Çelebi University, Ataturk Education and
Research Hospital, Izmir, Turkey

Objective: This study aims to evaluate the presence of subclinic
dysphagia in mild MS patients using electrophysiologic methods.
Study design and methods: A prospective study of 51 patients
with RRMS and 18 age-matched healthy adults. Electrophysiologic
evaluations were performed on submental EMG activity during
attack, after the attack and in remission period. Dysphagia limit was
determined during as single and 50 ml of sequential water swallowing
in all patients and control group to detect dysphagia objectively.
Results: Clinical dysphagia was found in 12% of patients while the
electrophysiological dysphagia was encountered in 33% of MS patients.
Dysphagia limit was in normal limits in normal subjects while it was
pathological in 23% MS patients. Duration of swallowing signal of
submental muscles in all MS patients was longer than in normal
subjects (P= 0.001). The forebursts of sequential water swallowing
was recorded significantly more often in patients in remission period
than in patients in attack or after attack groups (P=0.003). The total
swallowing duration was prolonged in MS patients (P= 0.001). The
existence of dysphagiawas significantly higher amongMS patientswho
had higher disease disability (P= 0.001).
Conclusion: This is the first study investigating subclinical dysphagia
from the electrophysiologic aspect in RRMS patients. In agreementwith
our data, dysphagia is common in MS patients even in early stage or
mild forms of the disease. The presence of subclinical dysphagia should
be searched even in the absence of any clinical signs because dysphagia
may impact the daily life negatively and increase the morbidity.

doi:10.1016/j.jns.2013.07.1486
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Two-stage disability progression in multiple sclerosis in Tunisia

E. Hentati, S. Ben Sassi, M. Zouari, F. Hentati. National Institute Mongi
Ben Hamida of Neurology, Tunis, Tunisia

Aims: Analyse the curse profile of a 600 Tunisian patients with MS
followed prospectively between 2000 and 2010.
Methods: We report the results of a prospective database based
study of 600 patients in the National Institute Mongi Ben Hamida of
Neurology of Tunis. These patients were classified MS according to
Mc Donald criteria and followed regularly using a CRF and entered in
a database created since 2000.
Results: The distribution between remittent relapsing (RRMS) and
progressive form (PMS) joined the large reported data. The mean

duration from clinical onset to DSS 3 was 15.61 ± 3.16 years in the
RRMS and 8.78 ± 0.43 years in the PMS.
The mean duration from DSS 3 to DSS 6 was 4.15 ± 4.23 years for the
RRMS and 4.33 ± 3.93 years for PMS without significant difference
(P = 0.6).
These results support the hypothesis recently reported in the literature,
of the presence of two independent stages in the natural history of MS:
an inflammatory stage and a second neurodegenerative stage which is
independent from the focal inflammatory lesions. In addition, themean
duration from DSS 3 to DSS 6 was shorter in our study in comparison
with the Europeans ones supporting the data that MS is more severe in
Tunisian patients.
Conclusion: Multiple sclerosis in Tunisia is more severe than MS in
European countries.
This concept of a two stages disability progression disease is supported
by the present study.

doi:10.1016/j.jns.2013.07.1487
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Low dose aspirin for MS-related fatigue: Results of a pilot,
double-blind, randomized trial

S.M. Nabavi, M. Sadeghi, MS Research Group. Neurology,
Shahed University, Tehran, Iran

Fatigue is one of the most common and disabling symptoms in
multiple sclerosis (MS), occurring in more than 60% of patients
during the course of the disease. Despite high prevalence of fatigue
in MS patients, its pathophysiology was not understood completely
yet and this would difficult introduction of new medication for
this symptom. Wingerchuk et al. for the first time assess the
effectiveness of Aspirin (ASA) on MS related fatigue and show high
dose ASA (1300 mg) would significantly decrease fatigue in these
patients. According to severe complications in high dose use of
ASA, we try to evaluate low dose ASA (80 mg) for primary fatigue
in MS patients.
This was a single-centre, randomized, double-blind and parallel trial
with 1:1 ratio allocation of two treatment groups of low dose Aspirin
(80 mg) and placebo in outpatients with MS-related fatigue.
Ninety five patients with MS were randomized among them,
76 patients enter final analysis. No significant effect in FSS and MFIS
was found using ANOVA for repeated measures when missing value
were replaced. When we examine absolute changes for MFIS score,
significant difference between two groups was seen (P value = 0.047,
Mean difference =−8.49003, CI =−16.84576 to − .13430).

doi:10.1016/j.jns.2013.07.1488
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Role of serum TRAIL level and TRAIL apoptosis gene in multiple
sclerosis and their relation with brain atrophy

M. Nadaa, M. Tawdya, M. Abd El Nassera, S. Abd El Shafyb,
M.N. El Sirafyc, A. Abol Magda. aNeurology, Cairo University, Cairo,
Egypt; bClinical Pathology and Immunology, Beni Suef University,
Beni Suef, Egypt; cRadiodiagnosis, Alexandria Faculty of Medicine,
Alexandria, Egypt

Background: One of multiple sclerosis (MS) presumed pathological
mechanisms is failure of apoptosis of autoreactive T lymphocytes.
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Objectives: To determine the relationship between tumor necrosis
factor-related apoptosis-inducing ligand (TRAIL) mRNA gene expres-
sion ratio and serum TRAIL levels with MS and brain atrophy.
Materials and methods: This study was conducted on 53 relapsing
remitting MS Egyptian patients and 25 matched healthy volunteers.
The expression of TRAIL on peripheral blood lymphocytes was
analyzed by RT-PCR, serum levels of soluble TRAIL (sTRAIL) was
determined by ELISA and MRI brain for measurement of black holes
and the bicaudate ratio (BCR) as a measure of brain atrophy were
done for all patients.
Results: The serum TRAIL level was lower in multiple sclerosis
patients compared to the control but no difference in the TRAIL mRNA
gene expression ratio. No significant correlation detected between the
serum TRAIL level and the TRAIL mRNA expression ratio in either
group. No statistically significant correlation was found between the
serum TRAIL levels or the TRAIL mRNA expression ratio with the
number of black holes or the bicaudate ratio.
Conclusion: Apoptosis of T lymphocytes is deficient in MS pa-
tients which can be implicated in the treatment. No difference
between TRAIL mRNA gene expression ratio between MS patients
and controls.

doi:10.1016/j.jns.2013.07.1489
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Late onset multiple sclerosis (LOMS): A diagnostic challenge

B. Miguel, A. Hernández, C. Valencia, A. López, N. Giraldo, S. Carrasco,
M.J. Gallardo. Neurology, General Hospital of Ciudad Real, Ciudad Real,
Spain

Background: LOMS is an unusual entity presenting after the age of
50, commonly with progressive course and motor symptoms.
Objectives: We describe two cases of LOMS with diagnostic delay
based on standard tests.
Patients and methods: A 67 years old woman with a previous stroke,
suffered diplopia attributed to ischemic neuropathy. She developed
progressive paraparesis, spastic gait, ataxia and urinary urgency during
the following five years. A 56 years old smoker man, with hypertension
and dyslipidemia, was studied due to a gait disturbance for fourteen
months. Right lower limbweakness, vibratory hypoesthesia and hyper-
reflexia in lower limbs were detected.
Results: Laboratory blood tests were normal. Case1 had CSF
oligoclonal bands. Visual Evoked Potentials were normal, but Somato-
sensory Evoked Potentials (SSEP) were consistent with demyelization
at cervical levels in both.1.5 T MRI showed non-specific subcortical
hyper-intensities and cervical protrusions without spinal cord lesions.
Finally, 3 T MRI was conclusive showing non-enhanced hyper-
intensities at C3, C5, C6, D9 cord levels and periventricular white
matter in case 1, and at C2 and D6 levels in case 2. Both improvedwith
corticosteroids pulses.
Conclusion: LOMS frequently presents as primary progressive,
with greater tendency to affect the spinal cord. It is characteristic
the diagnostic delay due to comorbidities, progressive form and
nonspecific MRI. In our cases, a high suspicion and the results of
SSEP led us to complete the study with 3 T MRI. We remark that in
LOMS, standard tools may be non-diagnostic, requiring more specific
tests (3 T MRI and SSEP) to confirm the diagnosis and try specific
therapy.

doi:10.1016/j.jns.2013.07.1490
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Antiphospholipid antibodies in patients with multiple sclerosis or
neuromyelitis optica in Ishikawa prefecture, Japan

K. Takahashi, K. Komai, C. Ishida, I. Nozaki, T. Ikeda, Y. Motozaki. Iou
Hospital, Kanazawa, Japan

Background: Antiphospholipid syndrome (APS) is characterized by
arterial and venous thrombosis and the presence of antiphospholipid
antibodies (aPLs), including anticardiolipin antibody (aCL) and lupus
anticoagulant (LAC). However, some patients with multiple sclerosis
(MS) continuously test positive for aPLs.
Objective: In this study, we investigated the frequency of aPL
positivity in patients with both MS and neuromyelitis optica (NMO)
without APS-related clinical events, such as arterial and venous
thrombosis.
Subjects: Fifty patients fulfilled the 2010 inclusion criteria for MS in
2010 and 13 of those patients fulfilled the 2006revised NMO criteria.
Results: Eighteen percent of the patients with MS and 15% with
NMO were continuously positive for 1 or more aPLs. Although
phosphatidylserine/prothrombin complex antibodies (PS/PT) were
found in both groups, LAC and beta2-glycoprotein I (GPI)-indepen-
dent aCL were only positive in patients with MS. When LAC was
positive in patients with MS, it was only demonstrated with the
kaolin clotting time assays, not the dilute Russell's viper venom time
(dRVVT) assays. No patient in either group was positive for GPI-
dependent aCL. Interestingly, 8% of patients with MS and 15% with
NMO were temporarily positive for aCL or LAC.
Discussion: The frequencies of aPL positivity were similar to those in
previous reports; moreover, all of the patients exhibited low titers.
Interestingly, although PS/PT is a key antibody for LAC, all patients
with MS and LAC positivity tested negative for PS/PT. This result
indicated that unknown autoreactive antibodies other than aPL may
have crossreactivity with LAC.

doi:10.1016/j.jns.2013.07.1491
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Arterial and venous hemodynamics in patients with
multiple sclerosis

R.A. Norman, E. Motta, J. Soltyk, A. Golba, M. Debski. Silesian Medical
University, Katowice, Poland

Background: Chronic cerebro-spinal venous insufficiency (CCSVI) is
a new controversial theory of multiple sclerosis (MS) pathogenesis.
Though the role of venous insufficiency in MS has not been fully
explored surgical procedures are offered to MS patients.
Objective: The aim of the study was to evaluate extracranial and
intracranial arterial and venous flow in MS patients.
Material and methods: 120 MS patients (mean age 38.9 ± 8.7 years;
median EDSS — 3.3 range 0–8; disease duration 1–27 years) were
compared with 80 healthy controls (mean age 34.7 ± 7.2 years).
Arterial and venousflowwas examinedusing a Philips duplex ultrasound
machine.
A subject was considered CCSVI if ≥2 ultrasonographic criteria
(Zamboni's five criteria) were fulfilled.
Results:NoMS patient and no control had CCSVI. Internal jugular vein
stenosis (venous cross-sectional area≤0.3 cm2)was the only criterion
found for CCSVI (no significant differences p = 0.87 between MS
patients and controls). Arterial blood flow (mean velocity, pulsatility
index) was similar in both group, p = 0.35.
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Conclusion: Our findings indicate that CCSVI has no role in multiple
sclerosis.

doi:10.1016/j.jns.2013.07.1492
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A study of total-tau and phospho-tau (181) in the cerebrospinal
fluid of patients with multiple sclerosis

E. Koutsouraki, E. Hatzifilippou, T. Kalatha, P. Gerasimidou,
A. Orologas. 1st Dept. of Neurology, Laboratory of Neuroimmunology,
Aristotle University, AHEPA Hospital, Thessaloníki, Greece

Biomarkers connected with clinical parameters and the process of
MS could be very important for understanding and managing the
disease.
The aim of the present study was the determination of total tau
(tTAU) and phosphorylated tau (pTAU -181) concentrations in the
CSF of MS patients vs controls and the correlation with clinical
parameters (age, gender, type of MS, disability and treatment).
We examined 50 CSF samples, 40 patients with definite MS, 33
females (42.6 ± 11.9 years) and 7 males (42.4 ± 10.0 years), as well
as 10 controls, 3 females (43.3 ± 7.4 years) and 7 males (40.3 ±
15.5 years), who didn't suffer from MS or any acute inflammation. 12
of the patients suffered from Clinical Isolated Syndrome (CIS), 22
from relapsing/remitting (RRMS), 3 from primary (PPMS) and 3 from
secondary progressive type of MS (SPMS). The samples were
centrifuged after the lumbar puncture and freezed at −80 °C. We
used the Elisa technique and the commercial available kits (Inno-
genetics, Belgium).
Our study indicated increased tTAU-Ag levels in older patients
(rho = 0.371, p = 0.024 b 0.05), while in the controls' group was
demonstrated a reversed connection (rho = −0.679, p = 0.022). In
both (patients' and controls') groups, females demonstrated higher
levels of tTAU (p = 0.011). The study of pTAU-181 showed an
important correlation between PPMS and decreased levels
(p = 0.038), while patients with more than a year duration of MS
demonstrated higher concentrations (p = 0.045).
Our results indicated that tTAU could be correlated with the age and
the sex of MS patients and phosphoTAU 181 with the type and the
duration of the disease.

doi:10.1016/j.jns.2013.07.1493
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Endocrinologic disorders in patients with multiple sclerosis

M. Barabanova, E.M. Ivanova, G.G. Muzlaev, V.K. Oranskaya,
I.A. Nikitina. Nervous System Diseases and Neurosurgery,
Kuban State Medical University, Krasnodar, Russia

Background: Extranervous lesions are observed in multiple sclerosis
(MS).
Objective: To detect endocrine disorders in MS and to investigate
their correlation to the disease severity.
Patients and methods: We examined 85 patients with relapsing–
remittent MS of various severity. EDSS and FS Kurtzke were used
to describe patients' state, hormone concentrations defined using
laboratory methods.
Results: The following endocrine disorders were diagnosed in 25
(23.8%) patients with mild (17 (68%)) to moderate (8 (32%)) MS

severity: cortisol 1.4 times exceeding normal levels (p b 0.05) in 10
(40%) patients that correlated to brainstemdisorders (FS3) (r =−0.29,
p b 0.05), but no other neurological lesions. 8 (32%) patients developed
autoimmune thyroiditis with thyroid stimulating hormone concentra-
tion 8 times higher than normal (p b 0.05), and that-one of free
thyroxine 2 times lower than normal (p b 0.05), that correlated to the
movement impairment severity (FS1) (r =−0.21, p b 0.05), cerebellar
(FS2) (r = 0.55, p b 0.05), sensory (FS4) (r =−0.25, p b 0.05), and
pelvic disorders (FS5) (r = 0.74, p b 0.05). The increased for 38.2%
prolactin level (p b 0.05) correlating to the neurologic disorders
(p b 0.05) was found in 7 (28%) patients.
Conclusion: The correlation between cortisol, TSH and thyroxine, and
prolactin levels and EDSS scorewas established (r = 0.43, p b 0.05). The
possibility of the neurological state improvement by correcting patients'
endocrine profile will be the subject of our future investigations.

doi:10.1016/j.jns.2013.07.1494
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I.V. autologous bone marrow derived mesenchymal stem cell in
multiple sclerosis, double blind randomized clinical trial:
Preliminary report of safety

S.M. Nabavia, N. Aghdamib, L. Arabb, MS Research Group.
aNeurology, Shahed University, Royan Institute, Tehran, Iran;
bCell Biology Stem Cell, Royan Institute, Tehran, Iran

Introduction: Adult bone marrow derived stromal cells (MSC) were
shown to induce immunomodulatory and neuroregenerative effects
and to induce neuroprotection in the animal models. A randomized
clinical trial, semi cross over, phase I/II study to evaluate the safety and
efficacy I.V. injection of autologous bonemarrow derivedmesenchymal
stem cell in patients with multiple sclerosis has been designed.
Methods: 30 MS patients (18–55 years,3 b EDSS b 6.5) who were
resistant to the approved DMDs, were randomly recruited. After bone
marrow aspiration the patients were randomly divided into 2 groups:
early treatment group and delayed treatment group. Mesenchymal stem
cells were transplanted I.V. to the first group and for second one injected
after 6 months. All followed for immediate and late side effects, relapses,
EDSS, RAO Test, MRI, CSF markers and quality of life questionnaire at the
Baseline and after 1th, 3th, 6th and 12th months.
Results: Up to January 2013, 15 patients were injected and 8 out of
them had their second injection. After 6 months of follow up, any
clinical or laboratory adverse events and immediate clinical reactions
within the first 6 h and between 48 h and 6 months of follow up were
seen. Some patients got better with EDSS improvement. 2 patients had
relapses and in one patient 3 severe disabling relapses occurred within
5 months. We did not detect any new GAD+ lesions on MRI.
Conclusion: The intravenous transplantation of autologous MSC is
safe without any adverse effect. Efficacy should be proved at the end
of the study.

doi:10.1016/j.jns.2013.07.1495
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Motor sequence learning in relapsing remitting MS patients

M. Zahiria, A. Abdollahib, S.M. Nabavia, MS Research Group.
aNeurology, Shahed University, Iran; bPhysiotherapy, Tehran University
of Medical Sciences, Tehran, Iran
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Introduction: Motor learning is sub-served by two interrelated
systems (explicit and implicit). However, attempts to guide learning
commonly are done using explicit instructions concerning “how to”
perform a movement task. We investigated the impact of explicit
information (EI) on motor-sequence learning in MS patients.
Material and methods: 30 RRMS (24 female and 6 male; mean age:
29.5 ± 5.6; mean duration disease: 64.43 ± 48.38; mean EDSS:
1.5 ± 0.4) and 30 healthy subjects were randomly divided in 2
explicit and implicit subgroups.
Explicit subgroup was provided with EI and another subgroup was
not. All subjects performed serial reaction time task (SRT). In this
task four squares with different colors appeared on the computer
screen and subjects were asked to press 1 of 4 keys corresponding to
the appropriately colored square immediately after observing it with
a retention test after 48 h.
Results: Patients performed this task significantly slower than
healthy groups (mean RT in MS patients: 1356.57 ± 348.89 s and
in the healthy subjects: 1018.60 ± 210.49 s, P b 0.05). Time of final
blocks decreased significantly in both groups (P b 0.05). Motor
learning in healthy subjects was higher and the implicit subgroup
more than explicit in the patient group (P b 0.05).
Conclusion: Although patient groups performed this motor task
slower than the healthy subjects, there was motor learning in the
patient in both subgroups (implicit and explicit). In the patients
implicit subgroups indicate better motor learning rather than explicit
subgroups. Explicit information was detrimental for motor-sequence
learning in RRMS patients.

doi:10.1016/j.jns.2013.07.1496
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Does exercise improve cognitive functions in multiple sclerosis?
Report of a pilot study

B. Sangelajia, S.M. Nabavib, MS Research Group.
aIran MS Society, MS, Tehran, Iran; bNeurology, Shahed University,
Tehran, Iran

Introduction: Multiple sclerosis has a significant effect on cognition
and its dysfunction is evident in about 40 to 60% of the patients.
Various interventions including medications had no significant effect
in improving this problem, so finding the new more efficient and
available methods to overcome this problem may help the patients
and enhance the quality of their lives. One of these methods could be
exercise therapy, so we designed a pilot study in MS patients to
evaluate the effect of it on cognitive functions.
Method and material: 17 (3 male and 14 female) definite MS
patients with mean disease duration of 3 y and mean EDSS of 2.35,
enrolled and started the selected designed physical exercises,
assessed as a before and after semi-experimental intervention. All
of them did balance and aerobic exercises 3 times per week for
8 weeks. Before and after of aforementioned exercises, screening
cognition test (Rao et al.) in 6 domains was obtained.
Results: The patients did 22.5 sessions of exercises. Changes in all part
of Selective reminding test (SRT), Symbol digit modalities test (SDMT)
and one part of Paced auditory serial addition test (PASAT) were
significant (p b 0.05). The result of (10/36) Spatial recall test, word
generation list test and second part of PASAT were not significant.
Conclusion: The results showed that physical exercises could make
significant changes in different aspects of cognitive tests in the
patients with MS. However, more investigation and RCTs are needed.

doi:10.1016/j.jns.2013.07.1497
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The relationship between fatigue and the severity of disability,
in multiple sclerosis

M. Heidarya, M. Akbarfahimib, S.M. Nabavic, M. Salehid,
MS Research Group.
aOccupational Therapy, Tehran University of Medical Sciences, Tehran,
Iran; bOccupational Therapy, Tehran University of Medical Sciences,
Tehran, Iran; cNeurology, Shahed University,
Tehran University of Medical Sciences, Tehran, Iran;
dBiostatistics, Tehran University of Medical Sciences, Tehran, Iran

Introduction: Fatigue in multiple sclerosis is a very common symptom,
can be the early manifestation and encompasses physical, social and
cognitive inefficiencies. There are different conflicting results in relation
to fatigue and the level of disability in MS. The aim of this study is to
demonstrate the relationship between fatigue and the severity of
disability in patients with multiple sclerosis.
Methods: In this cross sectional study, 140 patients with multiple
sclerosis (114 F/26 M, age: mean ± standard deviation = 32/77 ±
8/22) were assessed in three subtypes (relapsing–remitting, primary
progressive and secondary progressive). The fatigue and the severity of
fatigue were assessed and validated by Persian version of the Fatigue
Impact Scale (PER-FIS) and fatigue severity scale (FSS) respectively. The
severity of disability was measured by the Expanded Disability Status
Scale (EDSS).The PER-FIS consists of three subscales (cognitive,
physical, social role) and allows a multidimensional evaluation. Data
was analyzed by Spearman's rho rank correlation coefficient.
Results: The EDSS was correlated with total scores of PER-FIS (r =
0/36 p b 0.0001) as well as with the cognitive(r = 0/17 p b 0.05),
physical(r = 0/42 p b 0.0001) and social(r = 0/36 p b 0.0001) sub-
scales. Furthermore EDSS among three subgroups of participants has
positive relationship with FSS (r = 0/32 p b 0.0001). However, neither
total nor the subscales score of PER-FIS were not linked to EDSS.
Conclusion: These data confirmed that the degree of the neurological
disability inmultiple sclerosis is correlatedwith the degree of fatigue. But,
in the different subtypes, the fatigue remains independent from EDSS.

doi:10.1016/j.jns.2013.07.1498
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The course of washout period at JCV seropositive RRMS patients
after natalizumab withdrawal and planned switch to fingolimod

E. Klímováa, M. Daňováb. aNeurology, J.A. Reiman's Teaching Hospital
and Faculty of Health, University od Prešov in Prešov, Slovak Republic;
bMagnetic Resonanse, ProMagnet Ltd., Prešov, Slovak Republic

Background: Natalizumab withdrawal at JCV seropositive RRMS
patients may cause disease reactivation/rebound. The switch to
fingolimod, as one of the therapy options, is preceded by the washout,
for its duration there has not existed an unequivocal consensus so far.
Objective: To assess the course of the washout at JCV seropositive
RRMS patients after natalizumab with planned switch to fingolimod.
Patients and methods: We realized such a switch in 9 patients. All
patients taking natalizumab have failed first-line therapies, in average of
4.2 years, number of relapses the year before natalizumab at least 2. The
patients had no relapses under natalizumab and no new lesions in the
brain MRI performed every 6months. Natalizumab was discontinued at
the patients' request after the evidence of JCV-antibody at 5 cases
(examined for the first time) average number of infusions 17. Serocon-
versionwas recorded in 4 patients by an average of 33 infusions (23–48).
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Results: The course of washout (average duration of 3.3 months) was
different in individuals. An uncomplicated course of a 3-monthwashout
was recorded in 2 ill. Between the 2nd and 3rd month of washout MRI
reactivation of MS was observed in 1 patient, 5 patients had relapses, 1
rebound,with actually EDSS 7.0. Except this patient, the others continue
the fingolimod treatment with stable clinical course.
Conclusion: Available news from the literature draw attention to
shortening the washout despite the increased risks of PML. Practical
experience in our small group of the ill supports these tendencies.

doi:10.1016/j.jns.2013.07.1499
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New oral treatment designed for clinical stabilization
in multiple sclerosis

E. de Font-Réaulx. Centro Neurológico, ABC Medical Center,
Methodist International Network, Mexico, Mexico

It is mandatory to have a safe and effective treatment to stop the
Multiple Sclerosis' progression. Previous clinical trials designed to
stop MS progression have failed to demonstrate the ideal clinical
stabilization and most of them have potential severe adverse effects.
We administrated to MS patients a new oral treatment to stop its
progression. This treatment called Cervô, contains four substances
that have effect in controlling themost important knownmechanisms
of disease progression as: aberrant apoptosis, oxidative damage,
mitochondrial degeneration, caspase activation and Mitogen-Activat-
ed Protein-Kinase (MAPK) activation, among others. We had previ-
ously demonstrated that it is safe to use Cervô in humans. We gave
Cervô as monotherapy during the follow-up period to all the patients.
Results: We included 23 patients with MS. Age: 20 to 60 years old
(mean 39.6 years, SD +/−12.81), 16 female (69.6%), 7 male (30.4%).
Basal EDSS score: 0–8 (mean 3.0). Follow-up period: 3–67 months
(mean 30.35, SD +/−21.75). No adverse effects were observed.
Clinical evaluation: There was no deterioration in EDSS score in 21
patients (91.30%), and 9 of them (39.13%) improved their basal
UPDRS score. The mean EDSS score at 12 months was 2.62
(SD +/−2.76), at 24 months 2.61 (SD +/−2.77), and at 46 months
2.71 (SD +/−2.92). Only 2 patients (8.69%) had worse UPDRS score.
Conclusions: Cervô is a new promising medication that according
with this study may stop MS progression in most patients. This needs
to be confirmed with a randomized multi-centric study.

doi:10.1016/j.jns.2013.07.1500
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Topical application of brain derived neurotrophic factor attenuates
spinal cord trauma induced edema and myelin damage

A. Sharmaa, D.F. Muresanub, H.S. Sharmaa. aSurgical Sciences,
Anesthesiology & Intensive Care Medicine, Uppsala University Hospital,
Uppsala, Sweden; bClinical Neurosciences,
Medicine & Pharmacy Cluj-Napoca, Cluj-Napoca, Romania

Influence of brain derived neurotrophic factor on spinal cord trauma
induced edema formation and myelin damage was examined using
immunohistochemical and ultrastructural investigations. A focal
trauma to the rat spinal cord (right dorsal horn lesion, T10–11)
induces degradation of myelin basic protein (MBP) immunoreactivity

in both spinal cord gray and white matter at 5 h. This decrease in MBP
immunoreactivity was most pronounced in the vicinity of the injured
spinal cord. A general expansion of the cord and swelling of gray and
white matter is clearly evident. A significant increase in spinal cord
water content occurs in the traumatized as well as in the adjacent
rostral (T9) and caudal (T12) spinal cord segments. Ultrastructural
studies show profound myelin vesiculation, membrane damage and
edema in the spinal cord. Pretreatment with BDNF (1 μg/ml solution)
for 30 min (n = 5), 0 min (n = 5) and 2 min (n = 5) after trauma
significantly reduced the MBP degradation, edema and myelin
vesiculation. However, similar treatment with BDNF for 10 min
(n = 5) and 30 min (n = 5) after injury did not induce a significant
protection of myelin following spinal cord trauma. The most
pronounced effect of BDNF induced neuroprotection was found when
the growth factor was applied 30 min before trauma. These observa-
tions suggest that BDNF is neuroprotective in spinal cord trauma, if
given before injury, indicating a potential role of the growth factor in
treatment of spinal cord injury in near future.

doi:10.1016/j.jns.2013.07.1501
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Correlation of multiple sclerosis incidence trends with solar and
geomagnetic indices: New roadmap for solving the puzzle of
multiple sclerosis

S.A. Sajedia, F. Abdollahib. aDepartment of Neurology,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran;
bDepartment of Internal Medicine, Ahvaz Jundishapur University
of Medical Sciences, Ahvaz, Iran

Background: Recently, we introduced solar related geomagnetic
disturbance (GMD) as a potential environmental risk factor formultiple
sclerosis (MS). We showed that it can describe MS prevalence
distribution better than other geophysical factors and can explain
special MS features such as birth month effect, relapsing–remitting
nature and migration effect.
Objective: To test probable correlation between solar activities and
GMDs with long-term variations of MS incidence.
Materials and methods: We studied the association between alter-
ations in solar wind velocity (VSW) and Planetary A index (AP, a GMD
index) with previously published data of MS incidence trend in Tehran
by Elhami et al. andwestern Greece by Papathanasopoulos et al., during
the 23rd solar cycle (1996–2008), through an ecological–correlational
study. Cross-correlation analyses were used for finding possible lead–
lag relationships.
Results: We found strong correlations among MS incidence of
Tehran with VSW (rS = 0.665, p = 0.013) with one year delay, and
with AP (rS = 0.864, p = 0.001) with 2 year delay. There were very
strong correlations among MS incidence data of Greece with VSW

(r = 0.906, p b 0.001) and with Ap (r = 0.844, p = 0.001) both with
one year delay.
Conclusion: For the first time in the history of MS, a hypothesis has
introduced an environmental factor that can describe MS incidence
variations. Important message of these findings for researchers is to
provide MS incidence reports with higher resolution, based on the
time of disease onset, not the time of diagnosis. Then, it would be
possible to conduct superposed epoch analyses to better investigate
the validity of GMD hypothesis.

doi:10.1016/j.jns.2013.07.1502
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Geomagnetic disturbances may be environmental risk factor
for multiple sclerosis: An ecological study of 111 locations in
24 countries

S.A. Sajedia, F. Abdollahib. aDepartment of Neurology,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran;
bDepartment of Internal Medicine, Ahvaz Jundishapur University
of Medical Sciences, Ahvaz, Iran

Background: We noticed that a hypothesis based on the biological
effects of geomagnetic disturbances (GMD) has the ability to explain
special features of multiple sclerosis (MS) such as the cause of its
relapsing–remitting nature, the birthmonth effect andmigration effect.
Objective: As areas around geomagnetic 60 degree latitude (GM60L)
experience the greatest amount of GMD, the easiest way to evaluate
our hypothesis was to test the association of MS prevalence (MSP) with
“angular distance to geomagnetic 60 degree latitude” (AMAG60) and
compare itwith the known association ofMSwith geographical latitude
(GL). We did the same with “angular distance to geographic 60 degree
latitude” (AGRAPH60) as a control.
Material and methods: 111 MSP data from 1980–2010 published
papers were retrieved and entered in the study. By meta-regression
analyses, relationship of MSP with GL, AMAG60 and AGRAPH60 was
evaluated separately. Models were compared by their adjusted R
square (AR2) and standard error of estimate (SEE).
Results: In each continent, AMAG60 had the best correlation withMSP,
the largest AR2 and the least SEE. Merging both hemisphere data,
AMAG60 explained 56% of MSP variations with the least SEE (R= 0.75,
AR2 = 0.56, SEE= 57), while geographic latitude explained 17%
(R= 0.41, AR2 = 0.17, SEE = 78.5) and AGRAPH60 explained 12%
of those variations with the highest SEE (R= 0.35, AR2 = 0.12,
SEE= 80.5).
Conclusions: Results confirmed that AMAG60 is the best describer of
MSP variations and has the strongest association withMSP distribution.
These results supported the fact that GMD may be an environmental
risk factor for MS.

doi:10.1016/j.jns.2013.07.1503

Abstract — WCN 2013
No: 285
Topic: 6 — MS & Demyelinating Diseases
The month of birth and the incidence of multiple sclerosis
in Southern Iran

A. Niksereshta, M. Sharifian Dorcheb, A. Hamidian Jahromic.
aShiraz University of Medical Sciences, Shiraz, Iran; bStudent Research
Committee, Shiraz University of Medical Sciences, Shiraz, Iran;
cLouisiana State University Health Sciences Center, Shreveport, LA, USA

Introduction: Recent studies on seasonal time of birth of multiple
sclerosis patients showed a spring peak and an autumn nadir. In this
study we examined month of birth (MOB) and season of birth (SOB)
and risk of multiple sclerosis in later life in Iranian population.
Patients and methods: During a case control study, in Fars, Southern
Iran, between 2005 to 2012, more than 1500 patients with definite
multiple sclerosis (according toMc Donald's Criteria) in outpatient clinic
were involved in the study.We randomly selected 2000 individuals from
Fars province populationswhowerematchedwith case group in aspects
of age and sex. The dates of birth and gender were identified for each
patient and control. The results were compared in the groups.
Results: 1020 females and 538 males, age between 15 and 65 years
were involved in the study. Female to male ratio in this study was 1.9.

Overall we detected that rate of birth among cases was significantly
higher in March, April and October than controls. Moreover it seems
that this rate is significantly lower in January in case group. We didn't
detect any significant differences among cases and controls in time of
birth in different seasons of the year.
Discussion: Such as European countries we detected that rate of birth
among cases was significantly higher in March, April and October than
controls. Possible explanation is decreased exposure to sun in the
winter which leading to low vitamin D levels during pregnancy.

doi:10.1016/j.jns.2013.07.1504
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The effect of free testosterone on course, severity, disease activity
and disability in the patients with multiple sclerosis

A. Niksereshta, B. Safarpour Limaa, M. Sharifian Dorcheb.
aShiraz University of Medical Sciences, Shiraz, Iran; bStudent Research
Committee, Shiraz University of Medical Sciences, Shiraz, Iran

Introduction: Sex related difference in the course and severity of
Multiple Sclerosis (MS) could be mediated by several sex hormones.
This study aimed to investigate the relation between free testoster-
one concentrations and course, severity, brain damage and disability
in Iranian patients with MS.
Methods: 37 women with MS and 25 healthy subjects were included
in the study as case and control groups.
Free testosterone level was assessed by ElISA method. Brain MRI
with and without contrast was performed. Expanded Disability status
scale (EDSS) and MS subtypes in the patients were collected via a
questionnaire.
Results: Serum testosterone was significantly lower in women with
MS than controls (P value: 0.026). The free testosterone levels were
not associated with EDSS, MS subtype and MRI findings.
Discussion: The hormone related modulation of pathological changes
does not support the hypothesis that sex hormones play a role in the
inflammation, damage and repair mechanism in MS, although serum
level of these hormones in the patients was significantly lower than
controls.

doi:10.1016/j.jns.2013.07.1505
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Significant increase in the prevalence of MS in Iran

S. Izadia, A. Niksereshta, M. Sharifian Dorcheb, M. Sahraianc.
aShiraz University of Medical Scienes, Shiraz Iran; bStudent Research
Committee, Shiraz University of Medical Sciences, Shiraz, Iran;
cTehran University of Medical Sciences, Tehran, Iran

Introduction: Iran was previously considered to have a low prevalence
rate of MS patients, but this rate has significantly changed over time.
Methods: This study was performed on the bases of the new reports
of Iran Ministry of Health and Medical education about the patients
who registered to receive beta interferon in Iran. Although these data
doesn't show the exact number of the patients with MS in Iran but
these information may be considered as the least prevalence rate of
these patients in each province.
Results: To the end of 2011, there were 34,605 MS patients who
were registered by ministry of health in Iran. With consideration of
Iran population in this year prevalence rate is 30.75 per 100,000
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populations. 77% of the patients are females. Maximum prevalence
rate was seen in Isfahan province (80 per 100,000) at the central
parts of Iran and the minimum prevalence rate is seen in Sistan–
Baluchestan province (6 per 100,000) which is located in southwest
of Iran with a warm and dry climate.
Discussion: According to our new information and regarding to the
previous studies it seems that the prevalence of MS in Iran and of its
provinces is similar to what is seen in western countries.

doi:10.1016/j.jns.2013.07.1506
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Zebrafish as a tool for molecular diagnosis of Alexander disease

T.-S. Nama, D.-S. Ohb, G.-J. Yoonc, I.-G. Kimc, C.-S. Shind, S.-J. Parke,
K.-H. Chof. aChonnam National University Medical School and Hwasun
Hospital, Gwangju, Republic of Korea; bChonnam National University
Hospital, Gwangju, Republic of Korea; cGwang-Ju Hospital, Gwangju,
Republic of Korea; dSuhgwang Hospital, Gwangju, Republic of Korea;
eCheomdan Medical Center, Gwangju, Republic of Korea;
fChonnam National University Hospital Medical School, Gwangju,
Republic of Korea

Background: Alexander disease (AxD) is an inherited demyelinating
disease that primarily inflicts upon the white matter of the central
nervous system (CNS), and is caused by mutation in a gene encoding
glial fibrillary acidic protein (GFAP). The pathognomonic feature of
AxD is eosinophilic Rosenthal fibers (RFs) in astrocytes.
Objective: To develop a new method to determine if identified
mutations found in a GFAP gene are disease-causing, because of the
difficulty in procuring the CNS tissues from patients.
Patients andmethods:We found a family with slowly progressive gait
disturbance and dysarthria. MR images of the brain showed a marked
atrophy of the medulla oblongata and upper cervical cord. Under the
provisional diagnosis of adult-onset AxD, DNA sequence analysis of
GFAP gene revealed D128N mutation with autosomal dominant
transmission. There was no previous report on the formation of RFs in
GFAP (D128N) mutant. Therefore, various human GFAP mutants
including previously well-known R79C, R79H, R239C or R239H by
site-directedmutagenesiswere generated and their expression levels in
HEK-293T cells by Western blotting were compared. GFAP (D128N)
DNA was microinjected into zebrafish embryos.
Results: Expression levels of mutant GFAP proteins are comparable
to that of wild-type GFAP protein. However, mutant GFAPs including
induced more aggregations than wild-type GFAP in zebrafish
embryos. Electron microscopy displayed dense osmophilic inclusions
in the cells of zebrafish embryos.
Conclusions: This finding indicates that D128N is the disease-causing
mutation that causes AxD. Therefore, zebrafish can be used as a tool for
molecular diagnosis of AxD.

doi:10.1016/j.jns.2013.07.1507
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Relapsing Devic disease treated with rituximab (case discussion)

E.I. Darmun, N. Habib. Neurology, Ali Omar Ascar Hospital, Tripoli,
Libya

A 33 year old Libyan lady presented with left eye blurred vision
13 months ago which was remitted within 1 week after oral steroid

usage, 3 months later she got bilateral lower limb numbness &
paraesthesia followed by weakness, urinary retention & unsteadiness
& those symptoms were cured partially after usage of IV steroids, then
2 months later she got severe neuropathic pain & allodynia all over
the body with bilateral lower limb numbness which was cured
partially after usage of IV steroids & oral pregabalin, clinically she has
ataxic paraparesis with brisk reflexes all over the body & bilateral
lower limb hypesthesia and allodynia up to the level of D4, with
positive Lhermitte sign.
Investigations: MRI cervicodorsal spine showed single long contin-
uous enhancing cord lesion extending from D4 to D12 (which is
going with Devic disease) with another 2 small ovoid cervical spine
lesions which are going with Multiple Sclerosis.
MRI brain showed 5 white matter demyelinating lesions in the brain
4 of them disappeared after steroids.
CSF Aquaporin 4 Antibodies were negative as well as the CSF
oligoclonal bands, with normal CSF IgG index. VEP showed delayed
p100 response on the left eye.
BSEP was normal.
Treatment: She has been treated with full course of IV rituximab
with excellent improvement clinically & radiologically.
Conclusion: The patient has relapsing remitting neurologic disease
with changing MRI brain lesions & continuous enhancing dorsal spine
lesion extending from D4 to D12 which is suggestive of relapsing Devic
disease in spite of negative CSF Aquaporin 4 Antibodies.

doi:10.1016/j.jns.2013.07.1508

Abstract — WCN 2013
No: 372
Topic: 6 — MS & Demyelinating Diseases
Acute compressive myelopathy mimicking transverse myelitis

S.-B. Kwona, H.-J. Parka, S.-S. Hongb, Y.-K. Minna, S. Junga,
S.-H. Hwanga, K.-H. Kwona. aNeurology, Hallym University College of
Medicine, Seoul Hospital, Seoul, Republic of Korea; bRadiology,
Soonchunhyang University College of Medicine, Seoul Hospital, Seoul,
Republic of Korea

Background: Acute compressive myelopathy (ACM) is occasionally
associated with fusiform T2 signal changes on MRI. When this occurs,
the radiologic appearance can result in misdiagnosis as transverse
myelitis, either idiopathic or as a NMO spectrum disorder. This
misdiagnosis can delay appropriate surgical referral, and may result
in inappropriate treatments.
Objectives: To reveal clinical and radiologic findings that facilitate
the recognition of surgically treatable ACM mimicking transverse
myelitis.
Methods: Consecutive patients with suspected longitudinally exten-
sive transverse myelitis (LETM) were enrolled during a 5-year
period. Among these LETM patients, we ultimately identified ACM
by determining that lesions were caused by compressive myelopathy
due to cervical spondylotic lesion. We reviewed all clinical and
radiologic data of the ACM patients.
Results:We identified 8 patients with ACM from a total of 26 suspected
LETMpatients. Themean age of symptomonset was 55.6 ± 9.4 years in
the ACM. 7 of ACM patients (87.5%) were men (P= 0.09). All 8 ACMs
were treated with intravenous corticosteroids. 1 of ACM patients
experienced improvement (P= 0.001). No ACM patient had recur-
rence. ACM showed limited lateral or posterior patterns (P= 0.014),
more upper cervical cord involvement (P=0.004), and multiple
lesions (P=0.014) than those of LETM. Focal contrast enhancement
was identified in all ACM patients, and occurred at the point of maximal
focal stenosis. These characteristic enhancement findings were not
observed in LETM group.
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Conclusion: The above characteristic clinical and radiologic findings
may distinguish ACM from inflammatory myelopathies such as LETM
and have therapeutic implications.

doi:10.1016/j.jns.2013.07.1509
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Antiretroviral treatment in patient with secondary progressive
multiple sclerosis — Impact on disease progression and safety

H. Maruszaka,b, J. Golda,b, G. Giovannonib. aThe Albion Centre,
Prince of Wales Hospital, Sydney, NSW, Australia; bThe Blizard Institute,
Centre for Neuroscience and Trauma, Queen Mary University of London,
London, UK

A 58-year old white female with multiple sclerosis was treated with
antiretroviral therapy (ART) of raltegravir and lamividine. Over two
years prior to the commencement of ART the patient reported
progressive worsening of weakness in right arm and legs requiring
use of a walking stick, burning sensations in limbs and persistent
fatigue. MRI showed areas of demyelination in the spine but without
involvement of the brain. CSF analysis showed oligoclonal IgG bands.
The patient was treated with interferon beta for seven years but it was
stopped due to disease progression. No other diseasemodifying therapy
had been used.
Methods: Neurological examination, EDSS, Multiple Sclerosis Func-
tional Composite (MSFC), Multiple Sclerosis Quality of Life Inventory
(MSQLI) and blood safety parameters were performed at baseline
then monthly over six months of treatment. Z-scores for MSFC and
MSQLI were calculated and adjusted to reference population.
Results: Therewas no significant change frombaseline in the EDSS,MSFC
andMSQLI scores. Therewere no side effects of ART reported bypatient or
detected by blood safety parameters. The patient reported marked
improvement in fatigue during the first two months of treatment.
Conclusions: ART in this patient was safe and may have stabilising
impact on disease progression and quality of life. A possible mode of
action of ART in MS includes suppressive effect on MS-associated
Human Endogenous Retrovirus and herpes viruses triggering MS.
This is the first case of patient with MS receiving antiretroviral
therapy with formal evaluation of disease progression and safety.

doi:10.1016/j.jns.2013.07.1510
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Polarization of macrophages and T cells to anti-inflammation
in EAE mice treated with Fasudil

C.-G. Maa,b, C.-Y. Liub, J.-Z. Yub, Y.-H. Lib, H.-F. Zhangb,c, M.-F. Guob,
L. Fengb, J.-J. Huangb,c, B.-G. Xiaob,d. aDepartment of Encephalopathy
and National Major Clinical Department of Ministry of Health,
Third Hospital, Shanxi University of Traditional Chinese Medicine,
Taiyuan, China; bInstitute of Brain Science, Department of Neurology,
Medical School, Shanxi Datong University, China; cDepartment of
Neurosurgery, First Hospital, Datong Coalmine Group, Datong, China;
dInstitute of Neurology, Huashan Hospital, Shanghai Medical College,
and Institutes of Brain Science, Fudan University, Shanghai, China

Background: Macrophages play paradoxical roles in the pathogen-
esis of neurological disorders, exerting both inflammatory M1 and
anti-inflammatory M2 phenotypes. However, besides macrophages,

the dynamic balance between effector Th1/Th17 and Treg cells also
regulates the development and improvement of diseases.
Objective: To observe the therapeutic effect of Fasudil on EAE, and
explore its mechanisms.
Material and methods: Mouse EAE was induced by MOG35–55

immunization and passive transfer of primed lymphocytes treated
with Fasudil in vitro.
Results: Fasudil significantly ameliorated the clinical severity of EAE,
and decreased the expression of CD4 and CD68 in spinal cords,
accompanied by an improvement of demyelination and inhibition of
inflammatory cells in both active and passive EAE models. Fasudil
shifted inflammatory M1 to anti-inflammatory M2, being shown by
inhibiting the expression of F4/80CD16/32, F4/80MHC-II, and F4/80P2X7 and
the production of NO as well as increasing the expression of F4/80CD206

and F4/80IL-10 and activity of Arg-1. Simultaneously, Fasudil signifi-
cantly downregulated CD4+IFN-γ+ and CD4+IL-17+ and upregulated
CD4+IL-10+ in Fasudil-treated T cells which were delivered into
animals via adoptive transfer. The polarization of M2 macrophages
may be associatedwith the decrease of inflammatory cytokines IL-6 and
TNF-a and the increase of anti-inflammatory cytokine IL-10.
Conclusion: Using a passive transfer model, we find that MOG-primed
cells treated with Fasudil in vitro did not trigger EAE generation by
controlling the specific polarization of macrophages and T cells, which
may represent a therapeutic opportunity for treatment of MS. This
study was supported by National Natural Science Foundation of China
(81272163).

doi:10.1016/j.jns.2013.07.1511
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Perception of muscular effort in multiple sclerosis

A. Kiselkaa, A. Greisbergerb, M. Hellerc. aDay Care Center for Multiple
Sclerosis, Caritas Socialis, University of Vienna, Vienna, Austria;
bDepartment of Health Sciences, FH Campus Vienna, Australia;
cCentre for Sport Science and University Sports, University of Vienna,
Vienna, Austria

Background: Resistance exercise is effective in improving muscle
strength and preventing muscle weakness in multiple sclerosis (MS)
patients. Control of resistance training intensity based on perceived
muscular effort is applicable to healthy individuals, yet there is no
evidence of its utility for MS patients.
Objective: To compare perception of muscular effort in MS patients
to healthy controls.
Material and methods: Based on their perception of muscular effort,
twenty-five MS patients and twenty-eight controls adjusted static
elbow extension tasks according to five levels on the OMNI-Resistance
Exercise Scale. Elbow extension strength and muscle activity were
measured via load cell dynamometer and surface electromyography
(EMG) and related to each participant's maximal voluntary contraction
(MVC) strength and muscle activity. Two-way analysis of variance was
used to evaluate statistical significance.
Results: There were no statistically significant differences between
MS patients and healthy controls, they produced similar relative
torque values (F1 = 0.196; p N 0.05) and extensor muscle activities
(F2,617 = 1.556; p N 0.05) across all effort levels.
Conclusion: No differences were found in the perception of muscular
effort inMS patients and the age-matched control group. Future studies
should explore, whether rating of perceived exertion is an effective
instrument to control resistance training intensity in MS patients.

doi:10.1016/j.jns.2013.07.1512
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Postural orthostatic tachycardia syndrome associated
with multiple sclerosis

I. Adameca, M. Lovricb, D. Zapera, A.K. Barusica, I. Bacha, A. Mismasa,
M. Habeka. aUHC Zagreb, Zagreb, Croatia; bUniversity Hospital Center
Zagreb, Zagreb, Croatia

Background: Postural orthostatic tachycardia syndrome (POTS) is an
autonomic disorder characterized by an exaggerated increase in heart
rate that occurs during standing, without orthostatic hypotension.
Objective: The aim of this study was to determine if there is a
difference in the frequency of postural orthostatic tachycardia
syndrome (POTS) in patients with multiple sclerosis (MS) compared
to patients with symptoms of orthostatic intolerance and with no
evidence of MS or other neurological illness.
Methods: We analyzed data gathered from 293 (112 with MS and
181 without MS) patients who underwent the head-up tilt table test
protocol. If POTS was identified the head-up tilt table test was
repeated and supine and standing serum epinephrine and norepi-
nephrine were determined.
Results: POTS was identified in 39 patients: 21(19%) in the MS group
compared to 18 (10%) in the non-MS group (p = 0.035). There was
no difference between groups in the occurrence of POTS associated
syncope (p = 0.52). There was no difference between groups in the
epinephrine or norepinephrine in supine and standing positions.
While both standing epinephrine and norepinephrine levels were
significantly higher compared to laying levels in the non-MS group,
only standing norepinephrine levels were significantly higher in the
MS group.
Conclusions: The results of this study suggest that POTS is associated
with MS.

doi:10.1016/j.jns.2013.07.1513
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Pathogenetic role of T helper 17 cells and cytokines
in Guillain–Barré syndrome

H. Zhanga,b, X. Wanga, J. Zhua,b. aDepartment of Neurology,
First Hospital, Jilin University, Changchun, China; bKarolinska Institute,
Stockholm, Sweden

Background: The role of T helper (Th)17 cells, a newly found Th cell
subset, has been scarcely studied in Guillain–Barré syndrome (GBS).
Emerging evidence points to a pathogenetic role of Th17 cells in GBS.
Objective: To further clarify the roles of these Th 17 cells and
cytokines in the pathogenesis of EAN.
Materials and methods: The EAN model was induced by immunizing
animals with P0 protein peptide 180–199 together with complete
Freund's adjuvant and pertussis toxin. The dynamic expression of Th1/
Th2/Th17/Treg cells and cytokines in GBS and EAN was studied.
Results: The clinical signs of IFN-γ KO mice were significantly more
severe than those of WT controls, along with higher proliferation
of splenic mononuclear cells in KO mice. At the peak of EAN, the
proportion of IL-17A-expressing cells in cauda equina (CE) infiltrat-
ing cells, and the levels of IL-17A in sera were elevated in IFN-γ KO
mice. We further investigated Th17 cells and IL-17A in GBS patients.
Circulating Th1, Th17 and Th22 cells were significantly increased in
GBS patients during the acute phase. Moreover, CSF and plasma
levels of IL-17A and IL-22 were also elevated. The levels of Th17 cells

and IL-17 from CE infiltrating cells and splenic mononuclear cells as
well as in serum paralleled the disease evolution. Compound 1, a
synthetic compound that can specifically block the production of
Th17 cells, suppressed the severity of EAN.
Conclusion: Th17 cells are a neuritogenic T helper cell subset in GBS
and EAN.

doi:10.1016/j.jns.2013.07.1514
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Auditory evoked potentials and vestibular evoked myogenic
potentials in evaluation of brainstem lesions in multiple sclerosis

M. Krbot Skorića, A. Ivankovićb, V. Nesek Mađarića, K. Starčevića,
T. Gabelića, I. Adameca, M. Habeka. aUniversity Hospital Center Zagreb,
Zagreb, Croatia; bUniversity Clinical Hospital Mostar, Mostar,
Bosnia and Herzegovina

Objective: The aim of this study was to determine the role of magnetic
resonance imaging (MRI), auditory evoked potentials (AEP) and
vestibular evoked myogenic potentials (VEMP) in the evaluation of
brainstem involvement in multiple sclerosis (MS).
Patients andmethods: Altogether 32 patients with the diagnosis of MS
participated in the study. The following data was collected from all
patients: age, gender, Expanded Disability Status Scale (EDSS) score,
brainstem functional system score (BSFS) (part of the EDSS evaluating
brainstem symptomatology), and involvement of the brainstem on the
brain MRI. AEP and ocular VEMP (oVEMP) and cervical VEMP (cVEMP)
were studied in all patients.
Results: BSFS, MRI, AEP, oVEMP and cVEMP involvement of the
brainstem was evident in 9 (28.1%), 14 (43.8%), 7 (21.9%), 12 (37.5%)
and 10 (31.0%) patients, respectively. None of the test used showed
statistically significant advantage in the detection of brainstem
lesions. When combining oVEMP and cVEMP 18 (56.3%) patients
showed brainstem involvement. This combination showed brainstem
involvement in greater percentage than BSFS or AEP, with statistical
significance (p = 0.035 and p = 0.007, respectively).
Conclusion: VEMP is a reliable method in detection of brainstem
involvement in MS. It is comparable with MRI, but superior to clinical
examination or AEP.

doi:10.1016/j.jns.2013.07.1515
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Knowledge and attitude assessment of Iranian patients with MS
receiving interferon beta

R. Abolfazli, A. Elyasi, M. Javadi, K. Gholami, H. Torkamandi,
S. Samadzadeh. Tehran University of Medical Sciences, Tehran, Iran

Background: There are few studies on patient knowledge in multiple
sclerosis (MS), and there are only three published questionnaires. The
purpose of this study was to describe MS patients' understanding of
their treatments. Consequently, to provide guidance for developing
educational programs for MS patients.
Method: A total of 425 randomly selected MS patients participated
in this survey (response rate 85%). The knowledge levels of correctly
using IFN beta and their attitude towards some aspects of medical
care were measured using self-reported questionnaires which
consisted of 25 items with validity of multidisciplinary panel and
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pre-testing on 20 patients. The data were analyzed using descriptive
statistical methods.
Results: Acceptably, knowledge and attitude internal consistency
(Cronbach's alpha = 0.73, 0.71) and content validity were estab-
lished. MS patients' knowledge of treatment with IFN beta was very
low, however their attitudeswere at a very high level. Female patients,
self-injection ability, the higher educational level, normal functional
status, longitudinal delay from the start of diagnostic workup to
definite diagnosis, and being younger were related to higher level of

knowledge. Attitude was associated with functional status, family
history of disease and the summary of knowledge variable (positive
association).
Conclusion: Low levels of patients' knowledge disclose their needs
for developing educational interventions, with considering key role
of some other important factors on patients' attitude.

doi:10.1016/j.jns.2013.07.1516
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Cerebral hemodynamic changes in head-up tilt test in patients
with orthostatic hypotension, postural orthostatic tachycardia
syndrome and other orthostatic intolerance

K.J. Shina, J.K. Kimb. aDepartment of Neurology, Haeundae Paik Hospital,
Inje University, Busan, Republic of Korea; bDepartment of Neurology,
Dong-A University, College of Medicine, Busan, Republic of Korea

Orthostatic hypotension (OH) and paroxysmal orthostatic tachycardia
syndrome (POTS) are the common causes of orthostatic intolerance (OI).
However the hemodynamic changes of cerebral blow in head-up tilt
(HUT) test were not well known. The purpose of this study is to compare
the cerebral hemodynamics in HUT test among patients with OH, POTS
and other OI without OH and POTS (OOI). Two hundred and forty-three
patients, who complained of orthostatic intolerance, were enrolled in this
study. All patients performed theHUT test. Heart rate, blood pressure, and
blood flow velocity (BFV) of the middle cerebral artery of the dominant
hemisphere were obtained during supine position, just after and every
one minute for 10 minutes after 80° HUT. Thirty-eight patients were
included in group with OH, 28 patients group with POTS, and the
other 117 patients group with OOI. We calculated the critical closing
pressure (Pcrit). We also calculated the cerebral perpusion pressure
(CPP) and cerebral vascular resistance (CVR). The changes of mean
arterial pressure (MAP), BFV, Pcrit, CPP, and CVR between baseline
and HUT were compared. The BFV were significantly decreased after
HUT in all three groups, however the changes of BFV were not
significantly different among three groups. The CPP and CVR were
significantly decreased during head-up tilt in OH.
The BFV was decreased after HUT in all three OI groups. Although
the MAP and CPP were decreased during HUT in OH, the CVR was also
decreased, which showed the operation of cerebral autoregulation.

doi:10.1016/j.jns.2013.07.1518
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Tumor necrosis factor-α (TNF-α) is increased in the skin of patients
with amyotrophic lateral sclerosis

H. Fukazawa, S. Ono. Department of Neurology,
Teikyo University Chiba Medical Center, Ichihara, Japan

Background and objective: Tumor necrosis factor-α (TNF-α) is a
major inflammatory cytokine that elicits a wide range of biological
responses and is implicated in the pathogenesis of neurodegenerative
diseases. Skin studies from patients with amyotrophic lateral sclerosis

(ALS) have shown unique pathological and biochemical abnormalities.
The lack of bedsore formation is considered characteristic.
Patients and methods: We undertook a quantitative immunohisto-
chemical study of TNF-α in the skin from patients with ALS and controls.
Results: Immunohistochemistry for TNF-α demonstrated cytoplasmic
activity in the epidermis and in some blood vessels and glands. The
proportion of TNF-α-positive (TNF-α+) cells in the epidermis in ALS
patients was significantly higher (p b 0.001) than in controls. There was
a significant positive relationship (r = 0.87, p b 0.001) between the
proportion and duration of illness in ALS patients, but there was no such
relationship in control subjects. The optical density of TNF-α+ cells in
the epidermis in ALS patients wasmarkedly stronger (p b 0.001) than in
controls. There was a significant positive relation (r = 0.70, p b 0.001)
between the immunoreactivity and duration of illness in ALS patients. In
addition, there was an appreciable positive correlation (r = 0.59,
p b 0.01) in ALS patients between the proportion of TNF-α+ cells and
the optical density of these cells.
Conclusion: These data suggest that changes in TNF-α identified in skin
of ALS patients are likely to be related to the disease process and that
metabolic alterations of TNF-αmay take place in the skin of patients with
ALS.

doi:10.1016/j.jns.2013.07.1519

Abstract - WCN 2013
No: 259
Topic: 7 - Neuromuscular disorders
Sampling of the myelinated fibers for morphometric studies: How
much is enough?

F.B.C. Silveira, L.S. Sanada, V.P.S. Fazan. Department of Neuroscience
and Behavioral Neurosciences, School of Medicine of Ribeirão Preto,
Ribeirão Preto, Brazil

Background: There is no documented consensus if there is a sampling
method that reproduces with reliability the complete evaluation of the
endoneural space of a determined nerve.
Objective: To investigate the viability of myelinated fiber sampling in
normal nerves and on aging.
Methods: FemaleWistar rats, aged 3, 6, 12, 18 and 24months (N= 6per
group) had their right sural nerves prepared for epoxy resin embedding
and light microscopy analysis. Myelinated fiber morphometry was
performedwith the KS-400 software and the samplingmethod consisted
in the morphometric analysis of 30%, 50% and 70% of the microscopic
frames generated from the fascicle and automatically selected by the
software.
Results: Myelinated fibers and respective axons increased in size with
aging, reaching the highest values at age 360 days. Assessment of 70% of
the images showed no difference in average values or the histograms
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distributions when compared with 100%, in all ages. Assessment of 30%
of the images showed no differences on the average values for all
parameters investigated but a difficult interpretation of the histogram
shape in young (90 days-old) and old (640 and 720 days-old) animals
was detected. Nevertheless, the 30% investigation of themyelinatedfibers
histograms was reliable in the adult animals (180 and 360 days-old).
Conclusions: The 30% sampling method is a reliable tool to assess the
sural nerve myelinated fiber size and distributions in adult rats, reducing
the morphometry time, effort and amount of data evaluated.

doi:10.1016/j.jns.2013.07.1520
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Age and gender influence on motor unit number in healthy
subjects estimated by multipoint incremental MUNE method

M. Gawel, A. Kostera-Pruszczyk. Department of Neurology,
Medical University of Warsaw, Warsaw, Poland

Motor unit number estimation (MUNE) is a tool for approximation of
the real number of motor units.
Objective: To evaluate the multipoint incremental MUNE method in
healthy population, to analyze if aging/sex/side of dominant hand have
influence on motor unit number and to assess reproducibility of MUNE
by Shefner's modification.
Material and methods: 60 volunteers (mean age 47 yrs ± 17.7) in 4
subgroups in the ranges 18–30; 31–45; 46–60; over 60 yrs. MUNE was
calculated in abductor pollicis brevis (APB) and abductor digiti minimi
(ADM) by dividing single motor unit action potential SMUP into
supramaximal compound motor action potential (CMAP) amplitude.
Results: Test–retest variability was 7%. The mean value of MUNE for
APB was 133.2 ± 43; for ADM 157.1 ± 39.4 The significant differences
betweenMUNE results were found between subgroups 18–30 and over
60 yrs and between subgroups 31–45 and over 60 yrs. MUNE results
correlated with age of controls for both APB and ADM. SMUP, reflecting
the size of motor unit, increasedwith age of controls only in APB. CMAP
amplitude correlated inversely with age of controls in APB and in ADM.
The correlation betweenMUNE/ CMAP amplitude of ABP/ADMmuscles
and the age of females but not of men was found.
Conclusions: Multipoint incremental MUNE method in Shefner's
modification is a non-invasive, easy to perform method with high
reproducibility. The loss of motor neurons due to aging, appears to be
more pronounced in healthy people over 45 yrs, especially in females,
what could be caused by estrogen/androgens level alterations.

doi:10.1016/j.jns.2013.07.1521
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Increased progranulin in the skin of amyotrophic lateral sclerosis:
An immunohistochemical study

K. Yasui, S. Ono. Department of Neurology,
Teikyo University Chiba Medical Center, Ichihara, Japan

Background and objective: It has been demonstrated that progranulin
(PGRN) is a neurotrophic factor that enhances neuronal survival and
axonal growth. Several lines of evidence have indicated that PGRNplays a
role in the pathomechanism of amyotrophic lateral sclerosis (ALS). So far
studies of ALS skin have shown unique pathological and biochemical
abnormalities. The lack of bedsore formation in ALS patients is considered
characteristic. However, there has been no study of PGRN in ALS skin.

Patients and methods: We made a quantitative immunohistochem-
ical study of the expression of PGRN in the skin from 18 patients
with sporadic ALS and 13 control subjects.
Results: Immunohistochemistry for PGRN demonstrated cytoplasmic
activity in the epidermis and in someblood vessels and glands. Numerous
PGRN-positive (PGRN+) cells were observed in the epidermis in ALS
patients, which became more marked as ALS progressed. On the other
hand, PGRN+ cells of the epidermis, dermal blood vessels and glands in
control subjects showed a weak positive reaction. PGRN immunoreactiv-
ity of PGRN+ cells was markedly positive in the epidermis in ALS
patients. The proportion of PGRN+ cells in the epidermis in ALS patients
was significantly higher (p b 0.001) than in controls. There was a sig-
nificant positive relationship (r = 0.83, p b 0.001) between the propor-
tion and duration of illness in ALS patients.
Conclusion: These data suggest that changes of PGRN in ALS skin are
related to the disease process and that metabolic alteration of PGRN
may take place in the skin of patients with ALS.

doi:10.1016/j.jns.2013.07.1522
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Decreased amount of collagen in the skin of amyotrophic lateral
sclerosis in the Kii Peninsula of Japan

T. Tsukie, S. Ono. Department of Neurology,
Teikyo University Chiba Medical Center, Ichihara, Japan

Background: The Kii Peninsula of Japan, together with Guam andWest
New Guinea, has one of the highest incidences of amyotrophic lateral
sclerosis (Kii ALS) in the world. There is a controversy whether the
etiology is the same or not between sporadic ALS and Kii ALS. Skin
studies from patients with sporadic ALS have shown unique patholog-
ical and biochemical abnormalities. However, there has been no report
of collagen content of the skin of Kii ALS patients.
Objective: Tomeasure collagen contents of the skin fromKii ALS patients.
Patients and methods: The skin tissues from 7 Kii ALS patients and 12
controls were studied by electron microscopy and their collagen
contents were examined.
Results: On electron microscopy the most conspicuous finding in Kii
ALSwas the smaller diameter of collagen fibrils. The longer the duration
of Kii ALS, the more marked these findings were. The collagen content
per dry weight (mg) of the samples in Kii ALS was significantly
decreased (p b 0.001) than in controls. In Kii ALS patients the more
severely affected pathological samples showed the greater decrease. In
addition, there was a significant negative correlation (r =−0.88,
p b 0.01) between the collagen content and duration of illness in the
Kii ALS patients, but there was no such correlation in controls.
Conclusion: These results indicate that the metabolism of skin
collagen might be affected in the disease process of Kii ALS.

doi:10.1016/j.jns.2013.07.1523
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Immunohistochemical studies of angiogenin in the skin of patients
with amyotrophic lateral sclerosis

K. Higashida, S. Ono. Department of Neurology,
Teikyo University Chiba Medical Center, Ichihara, Japan

Background: Angiogenin (ANG) is a member of the ribonuclease super-
family which is implicated in angiogenesis. ANG maintains normal
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vasculature and thereby protects motor neurons from various stress
conditions. It is suggested that ANG may play a role in the
pathomechanism of amyotrophic lateral sclerosis (ALS). However,
there have been no studies of ANG in ALS skin.
Objective: To make an immunohistochemical study of ANG in the
skin of ALS patients.
Patients andmethods:Wemade a quantitative immunohistochemical
study of the expression of ANG in the skin from 20 patients with
sporadic ALS, 20 patients with other neurologic or muscular disorders
(control group A), and 20 patients without neurologic or muscular
disorders (control group B).
Results: The nuclei of the epidermal cells showed a weak ANG
immunoreactivity in ALS patients. These findings became more
marked as ALS progressed. On the other hand, the nuclei in control
groups A and B show a strong positive reaction. The optical density for
ANG immunoreactivity of the nucleus in the epidermal cells in ALS
patients was significantly lower (p b 0.001) than in control groups A
and B. There was a significant negative relationship (r = −0.82,
p b 0.001) between the optical density for ANG immunoreactivity of
the nucleus and duration of illness in ALS patients.
Conclusion: These data suggest that changes of ANG in ALS skin are
related to the disease process and that metabolic alterations of ANG
may take place in the skin of ALS patients.

doi:10.1016/j.jns.2013.07.1524
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The role of cervical and ocular vestibular evoked myogenic
potentials in the follow-up of vestibular neuronitis

I. Adamec, M. Krbot Skoric, J. Handzic, A.K. Barusic, I. Bach, T. Gabelic,
M. Habek. UHC Zagreb, Zagreb, Croatia

Background: Vestibular evoked myogenic potentials (VEMP) are
used in the assessment of patients with vestibular neuronitis (VN).
Objective: The aim of this study was to evaluate recovery of vestibular
nerve function after superior vestibular neuronitis (VN) by vestibular
evoked myogenic potentials (VEMP).
Methods: Twenty-six patients with the diagnosis of VN were included
in the study. All patients underwent ocular VEMP (oVEMP) and cervical
VEMP (cVEMP) recordings, at six days and six months from onset of
symptoms.
Results: Of the 26 patients, 14 showed improvement on oVEMP at
month 6 (group 1), and 12 showed worsening on oVEMP at month 6
(group 2). At the same time there was no change in the amplitudes of
the cVEMP on neither healthy nor affected sides in both groups.
Inability to perform Fukuda test and chronic white matter sup-
ratentorial lesions present on brain MRI were more frequent in
patients with worse outcome on oVEMP (p = 0.044 and 0.045,
respectively). While involvement of the inferior branch of the
vestibular nerve was not associated with oVEMP outcome, oVEMP
latencies (N10 and P13) were associated with improvement or
worsening of oVEMP amplitudes, showing that prolonged latencies
correlate with 6 month improvement in oVEMP amplitudes (Pearson
correlation −0.472, p = 0.041 and Pearson correlation −0.580,
p = 0.009, respectively).
Conclusion: This study identified clinical, MRI and neurophysiological
predictors of recovery in patientswith superior VN and offers additional
insight in better understanding the role of VEMP in diagnosis and
prognosis of VN patients.

doi:10.1016/j.jns.2013.07.1525
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Ischemic neuropathy in patients with peripheral arterial
occlusive disease

K.J. Shina, J.K. Parkb. aDepartment of Neurology, Haeundae Paik Hospital,
Inje University, Busan, Republic of Korea; bDepartment of Surgery,
Haeundae Paik Hospital, Inje University, Busan, Republic of Korea

Peripheral arterial occlusive disease (PAD) is not only just a vascular
disease but also a neuropathy and a myopathy. The neuropathy and
myopathy in PAD may occur as a result of ischemic insult caused by
arterial occlusion. We prospectively investigated the neurological and
electrophysiological assessment to define the ischemic neuropathy and
which factors affect the outcome of neurological and electrophysiolog-
ical parameters in PAD. A total of thirty-two PAD patients (68.9 and
their sixty-four lower limbs were enrolled. Primary outcomes were
neurologic symptoms score (NSS) and neurological disability score
(NDS) of lower extremities. Secondary outcomes were the data of
nerve conduction study (NCS) of lower extremity — sensory nerve
action potential (SNAP) amplitude and compound muscle action
potential (CMAP) amplitude. The NSS and NDS of 64 lower limbs were
2.43 +/− 1.77 and 6.9 +/− 7.44. Age and Fontaine classification were
positively correlated andweight, BMI and ABIwere inversely correlated
with NSS and NDS. Height inversely correlated with NDS. Patients with
female sex and distal arteries occlusion below knee showed increased
NSS and NDS. Diabetes was associated with increased NDS and
hypertension was associated with increased NSS. Age and Fontaine
classification were positively correlated and weight and BMI were
inversely correlated with SNAP amplitude of sural, superficial peroneal
and medial plantar nerves and CMAP amplitude of posterior tibial and
common peroneal nerves. Diabetes patients showed more decreased
SNAP and CMAP amplitude than non-diabetes patients. Hypertension
patients showed decreased CMAP amplitude in only common peroneal
nerve. NDS and NCS could be good indicator to assess the ischemic
neuropathy in PAD.

doi:10.1016/j.jns.2013.07.1526
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OX40-OX40L expression in idiopathic inflammatory myopathies

C. Papadopoulos, G.K. Papadimas, G. Terzis, E. Mastoroglou, P. Manta.
University of Athens, Athínai, Greece

Background: The idiopathic inflammatory myopathies constitute a
heterogeneous group of autoimmune diseases of skeletal muscle. OX40,
member of the tumor necrosis factor receptor/tumor necrosis factor
superfamily costimulatory molecules and its ligand, OX40L, are linked
with the development of various autoimmune diseases.
Objective: To examine whether both OX40 and its ligand OX40L are
expressed in idiopathic inflammatory myopathies and to investigate
the types of inflammatory cells expressing OX40L.
Materials andmethods: Immunohistochemistrywas performed in limb
muscle specimens from dermatomyositis, polymyositis and inclusion
body myositis patients to analyze the expression of OX40 and its ligand
OX40L. Double immunofluorescence labeling was performed to clarify
the phenotype of inflammatory cells expressing OX40L.
Results:OX40 andOX40L expressing cellswere observed in all subsets of
inflammatory myopathies following a similar pattern of distribution. In
polymyositis and inclusion body myositis inflammatory cells expressing
the receptors invaded non-necrotic muscle fibers. OX40L expressionwas
also found in endothelial blood cells in all dermatomyositis and some
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polymyositis specimens. In all subsets of inflammatory myopathies
OX40L was expressed by T cells (CD4+ and CD8+), macrophages
(CD68+), B-cells (CD20+) and myeloid dendritic cells (BDCA1+).
Plasmatocytoid dendritic cells (BDCA2+) expressing OX40L were only
found in dermatomyositis and polymyositis.
Conclusions: The simultaneous expression of both OX40 and its ligand
OX40L in idiopathic inflammatory myopathies suggest that they might
participate in disease pathogenesis. Expression of OX40L by different
types of cells within the inflamed muscle implies that OX40–OX40L
interaction may contribute in disease mechanisms through different
pathways.

doi:10.1016/j.jns.2013.07.1527

Abstract - WCN 2013
No: 342
Topic: 7 - Neuromuscular disorders
Chilhood onset familial nemaline rod myopathy: A report of
two siblings

G. Sharma, S. Sood.Departmet of Physiology, University of Health Sciences,
Rohtak, India

Objectives: Nemaline myopathy (NM) is an uncommon disorder with
of inclusions known as nemaline bodies/rods presence in muscle fibers.
Muscleweakness and hypotonia are apparent from the neonatal period.
We report a rare presentation of NM seen in two siblings with similar
symptoms. Both had slender physique, delayed motor milestones
including delayed walking, normal language and cognitive milestones
and difficulty in fast movements and change of posture. They had
slowly progressive weakness. There was positive family history.
Methods: Investigations included CPK levels, motor-sensory conduc-
tion velocities, EMG studies, Muscle biopsy, MGT (Modified Gomori's
Trichrome) stain and histo-chemistry studies.
Results: CPK levels were raised (279 U/l) with myopathic pattern of
EMG with decreased motor unit potentials, recruitment with markedly
decreased amplitude; mild decrease in motor conduction velocity in
tibial–peroneal nerves in both with decreased ulnar nerve sensory
conduction velocity in the girl and positive muscle biopsy. Both were
diagnosed as Nemaline Rod myopathy.
Conclusion: Nemaline myopathy should be suspected in children with
generalized hypotonia and progressive muscle weakness along with
delayed motor milestones. This report highlights the importance of
EMG & conduction velocity studies along with histo-chemistry & ultra-
structural examination in diagnosis of NM in absence of availability of
genetic studies.

doi:10.1016/j.jns.2013.07.1528
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Subacute progressive ophthalmoplegia associated
with dermatomyositis

S. Konoa, T. Bunaia, T. Teradab, T. Konishia, K. Shirakawaa, H. Miyajimaa.
aFirst Department of Medicine, Hamamatsu University School of Medicine,
Hamamatsu, Japan; bMolecular Imaging Frontier Research Center,
Hamamatsu University School of Medicine, Hamamatsu, Japan

Background: Dermatomyositis is a systemic autoimmune disorder
that primarily affects the skin and the proximal groups of limb
muscles. Extraocular muscle involvement is a very rare manifestation
of dermatomyositis.

Objective: Pathogenesis of ophthalmoplegia in the dermatomyositis
patient is investigated.
Patient andmethod: The patientwas a 53-year-old Japanesemalewho
presented with myalgia and difficulty in climbing stairs. He developed
progressive diplopiawith eyelid edema and ocular pain twoweeks after
presentation. A femoral muscle biopsy and MRI scans of extraocular
muscle and response of corticosteroid therapy were investigated.
Results: The physical examination revealed the presence of Gottron's
papules on the dorsal surface of the hands, and a neurological
examination showed symmetrical weakness of the proximal muscles,
including the upper limbs muscles, and bilateral ophthalmoplegia with
total limitations of eye movements. A muscle biopsy showed peri-
fascicular atrophy with CD4 and CD8 positive lymphocyte infiltration
into the interfascicular septae andwithin the fascicles. OrbitalMRI scans
revealed an increased thickness and high intensity signals of the
extraocularmuscles on fat-suppression T2-weighted images suggesting
myositis. Corticosteroid therapy improved the muscle weakness,
ophthalmoplegia and abnormal MRI findings. No myositis-specific
autoantibodies, including anti-aminoacyl-tRNA synthetases or anti-
signal recognition particles were detected in the serum.
Conclusion: The pathogenesis of ophthalmoplegia in the patient may
be associated with inflammatory process of orbital muscles because of
the orbital MRI images showing increased muscle thickness with
abnormal intensity signal and dramatic efficacy of the steroid therapy
on the ophthalmoplegia and abnormal MRI images.

doi:10.1016/j.jns.2013.07.1529
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Guillain–Barré-like syndrome, as a rare presentation of adult
T-cell leukemia-lymphoma: A case report

A. Moghadam-Ahmadia, P. Sasannejadb, M. Azarpazhoohb, A. Mellat-
Ardekanic. aNeurology Department, Clinical Research Developement Centre,
Rafsanjan University of Medical Sciences, Rafsanjan, Iran; bNeurology
Department, Mashhad University of Medical Sciences, Mashhad, Iran;
cNeurology Department, Yazd University of Medical Sciences, Yazd, Iran

Background: Guillain–Barré syndrome is an acute symmetric inflam-
matory polyradiculoneuropathywhich commonly begins after an acute
infectious process, immunization, or surgery. It has also been reported
in association with some malignancies including lymphoma, small
cell lung cancer and leukemia, but not as the primary presentation of
Adult T-cell Leukemia/Lymphoma (ATLL) that is a non-Hodgkin T-cell
Lymphoma linked to infection by the human T-cell lymphotropic virus
type 1 (HTLV-1). The HTLV-1 has been endemic to certain parts of
Iran like Khorasan province in the northeast since 1985 with 2.3%
prevalence rate of infection. Thus, some rare neurologic complications
due to this infection occasionally occur in this area that is worth to be
reported.
Case report: InMarch2009, a 21-year-oldwomanwas admitted toQa'em
Hospital neurology ward in Mashhad having unilateral facial paresis and
then developed progressive ascending flaccid tetraparesis with general-
ized areflexia. Electrodiagnostic studies revealed acute motor axonal
polyradiculoneuropathy (variant of Guillain–Barré syndrome). Further
evaluations revealed severe leukocytosis, increased erythrocyte sedimen-
tation rate, increased protein content and presence of several lympho-
cytes in cerebrospinalfluid, and then the presence of HTLV-I in serum and
cerebrospinal fluid. Finally, biopsy of the enlarged lymph nodes resulted
in the diagnosis of ATLL.
Conclusion: This case describes an extremely rare presentation of ATLL
with a Guillain–Barre'-like syndrome. Thus, in patients with manifes-
tations resembling Guillain–Barré syndrome, it is important to consider
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all the possible etiologies that can lead to this syndrome, and especially
this is of value for diseases that are rare, but endemic, in specific
geographic regions.

doi:10.1016/j.jns.2013.07.1530
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Dilated cardiomyopathy in Becker muscular dystrophy

P.C. Inesa, A. Aquinob, M. Ronaldoc, J.D. Magnod. aDepartment of Adult
Cardiology, Philippine Heart Center, Quezon City, Philippines; bDepartment of
Neurology, Philippine Heart Center, Quezon City, Philippines; cDepartment
of Adult Cardiology, Invasive Cardiology, Philippine Heart Center,
Quezon City, Philippines; dNon-Invasive Cardiology, Philippine Heart
Center, Quezon City, Philippines

Background: Becker Muscular Dystrophy (BMD) was first described in
1955 by a GermanNeurologist and Geneticist, Peter Emil Becker (1908–
2000). The incidence of this rare X-linked muscular dystrophy is 3 in
100,000 live male births. The most common cardiac presentation is
cardiomyopathy (occurs in 50% of cases) and conduction disorders. In
the archives of the Philippine Heart Center, the most common etiology
of dilated cardiomyopathy was found to be ischemic (59% of cases). In
the same study, a non-ischemic cause of dilated cardiomyopathy was
found in 41% of cases with following etiologies: idiopathic (77%),
alcoholic (13%), myocarditis (2%) and peripartum (4%). Cardiomyopa-
thy from BMD was rarely encountered.
Case: This is a case of a 27 year-oldmale whowas diagnosedwith BMD
during his childhood. He developed gradual progressive muscle
weakness with decrease in basal functional capacity. Diagnosis of
dilated cardiomyopathy was based on the clinical and echocardio-
graphic findings. He was later admitted due to ventricular tachycardia.
Diagnostics: The chest X-ray showed cardiomegaly with an increased
cardiothoracic ratio. Therewasmarkedly elevated CK-MMat 4319 IU/L.
Two dimensional echocardiography showed generalized hypokinesia
with severely depressed systolic function (EF = 25% by Simpson's, 22%
by Teicholz formula). There was dilated left ventricular cavity (LVMI of
132 g/m2, LVEDD= 6.9 cm) and left atrium (LAVI = 29ml/m2). The
sphericity index was 1.23.
Conclusion: BMD is rare, however the knowledge of the disease
progression including the development of cardiomyopathy and conduc-
tion disorders (atrial and ventricular arrhythmia) will aid the clinician in
the management and enable the anticipation of probable sequelae.

doi:10.1016/j.jns.2013.07.1531
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Piriformis syndrome and peroneal H-reflex

C. Khamisa,b, R. Jawishc. aDepatment of Neurology,
Lebanese Hospital Geitawi, Beirut, Lebanon; bLebanese University, Sacre
Coeur Hospital Baabda, Beirut, Lebanon; cOrthopedic Department, Sacre
Coeur Hospital Baabda, Beirut, Lebanon

Background: The electro-diagnostic studies defining piriformis syn-
drome was elaborated according to the peroneal H-reflex. The aim is to
define electrical criteria with delay in latency and decreased amplitude
during stress testing.
Objective: Combined to clinical exam, the peroneal H-reflex at stress
testing are considered highly suggestive of piriformis syndrome.

Patients and methods: 19 patients suspected to suffer from piriformis
syndrome after ruling out other causes of spinal affection were tested
with EMG exam on both sides in neutral and dynamic positions. The
amplitude and latency of the H-reflex on the peroneal nerve were
studied and compared with the opposite painless side.
Results: The latency of the peroneal H-reflex at the normal side was
delayed by 0.7 ms with the stress test. At the painful side, the delay was
5.4 ms, andwhenwe excluded two patients with 2 ms delay confirmed
not having piriformis syndrome, the average was 6 ms. The amplitude
of the peroneal H-reflex at the normal side was decreased by 14% with
the stress test, 70% at the painful side and 74% after excluding patients
confirmed not having piriformis syndrome.
Conclusion: Our results confirm the importance of the peroneal
H-reflex in diagnosing piriformis syndrome. The delay of latency at stress
testing should be considered positive above 3 ms. At the same time the
amplitude of the reflex has decreased more than 50% compared with the
reflex in neutral position of the limb. Combined to clinical exam, these
values are considered highly suggestive of piriformis syndrome.

doi:10.1016/j.jns.2013.07.1532
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Correlation between oral corticosteroid therapy and present disease
status in myasthenia gravis: A multicenter cross-sectional study
in Japan

T. Imaia, S. Suzukib, E. Tsudac, Y. Naganed, H. Muraie, M. Masudaf,
S. Konnog, Y. Suzukih, S. Nakanei, K. Fujiwaraj, N. Suzukib, K. Utsugisawad,
Japan MG Registry. aOccupational Therapy, Sapporo Medical University
School of Health Science, Sapporo, Japan; bNeurology, Keio University School
of Medicine, Tokyo, Japan; cNeurology, Sapporo Medical University School of
Medicine, Sapporo, Japan; dNeurology, Hanamaki General Hospital,
Hanamaki, Japan; eNeurology, Graduate School of Medical Sciences, Kyushu
University, Fukuoka, Japan; fNeurology, Tokyo Medical University, Tokyo,
Japan; gNeurology, Toho University Medical Center Oh-hashi Hospital, Tokyo,
Japan; hNeurology, Sendai Medical Center, Sendai, Japan; iNeurology,
Nagasaki Kawatana Medical Center, Kawatana, Japan; jNeurology, Tohoku
University Graduate School of Medicine, Sendai, Japan

Background: Patientswithmyasthenia gravis (MG) often do not achieve
complete remission without immunotherapy, and many continue to
have ADL difficulty due to insufficient improvement and long-term
adverse effects of oral corticosteroids.
Objective: The aim of this study was to delineate the status of oral
corticosteroid therapy in MG, and to elucidate the effectiveness of oral
corticosteroids according to dosing regimen.
Methods:We evaluated 676 MG patients from 11 neurological centers.
Disease severity was determined according to MGFA, QMG and MG
composite. Clinical state following treatmentwas categorized according
to MGFA postintervention status. We also completed the Japanese
version of the 15-itemMG-specific QOL scale (MG-QOL15-J). Multivar-
iate regression analysis was used to determine the correlation between
medication and clinical factors.
Results: Multivariate regression analysis revealed that the worst QMG
and MG composite scores for the entire disease period had significant
negative effects on the present disease severity. Achievement ofminimal
manifestation (MM) or better using maximum prednisolone (PSL)
dose or reduced PSL dose by 25% or more after adding calcineurin
inhibitors had significantly positive effects on the present QMG, MG
composite and MG-QOL15-J. The maximum dose and administration
period of PSL did not influence present disease severity, but administra-
tion period of PSL ≥20 mg mg/day had significantly negative effects on
the present QOL.
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Conclusion: Achieving a status of MM or better by maximum PSL dose
or reduced PSL dose combined with other agent may improve the
present MG status and QOL.

doi:10.1016/j.jns.2013.07.1533
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Effect of food on pharmacokinetics of 3,4-Diaminopyridine in
rats and healthy volunteers

N. Ishidaa,b, E. Kobayashic, R. Matsushitab, K. Komaid.
aDepartment of Pharmacy, National Hospital Organization Iou Hospital,
Kanazawa, Japan; bGraduate School of Natural Science and Technology,
Division of Pharmaceutical Sciences, Kanazawa University, Kanazawa,
Japan; cDepartment of Pharmacy, National Hospital Organization Kanazawa
Medical Center, Kanazawa, Japan; dDepartment of Neurology, National
Hospital Organization Iou Hospital, Kanazawa, Japan

Background: 3,4-Diaminopyridine (3,4-DAP) is commonly used to
treat neuromuscular diseases such as Lambert–Eaton myasthenic
syndrome and multiple sclerosis; however, the pharmacokinetics of
3,4-DAP is not well understood.
Objective: We aimed to investigate the effect of food on the
pharmacokinetics of 3,4-DAP in rats and humans. In addition, we aimed
to study the effect of food on the intestinal absorption of 3,4-DAP in rats.
Material and methods: We administered single 3,4-DAP doses of
10 mg/kg orally or 2 mg/kg intravenously to Wistar male rats (n= 4–
7) and 10mg 3,4-DAP to healthy volunteers (n= 5) in the fasting state
and aftermeals. The intestinal absorption rate of 3,4-DAPwas estimated
by using a in situ closed loop method in rats.
Results: The areas under the serum concentration time curve for 3,4-DAP
significantly decrease by food intake, and the corresponding bioavailabil-
ity values were also significantly decrease from 25.1% ±4.0%
to12.1% ± 0.8% (mean± SD; P b 0.01) in rats. In the healthy volunteers,
fasting might have reduced the time to reach the maximum serum
concentration (Cmax) of 3,4-DAP and elevated Cmax. In situ close loop
method, food reduced the intestinal absorption rate of 3,4-DAP by 5–10%.
Conclusion: These studies showed that food intake lowered the
absorption of 3,4-DAP. Therefore, the administration of 3,4-DAP
without food might be a candidate of improvement of the effect.

doi:10.1016/j.jns.2013.07.1534
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Clinical picture of anti-MuSK-antibody-positive juvenilemyasthenia
gravis in Japan

R. Nakataa, M. Motomuraa, H. Shiraishia, T. Naritaa, T. Yoshimurab,
A. Kawakamia, M. Tsujihatac. aDepartment of Clinical Neuroscience and
Neurology, Graduate School of Biomedical Sciences, Nagasaki, Japan;
bSchool of Health Science, Nagasaki University, Nagasaki, Japan; cNagasaki
Kita Hospital, Nagasaki, Japan

Objective: The present study aimed to determine the characteristics
of anti-muscle-specific receptor tyrosine kinase (MuSK)-antibody-
positive juvenile myasthenia gravis (JMG) (onset before age 15).
Information on JMG is limited, and they are reported to be clinically and
immunologically distinct from adult onset myasthenia gravis (MG).
Patients and methods: Four patients were positive for anti-MuSK-
antibody among 28 patients collected nationwide from 2006 through

2009 for antibody assay in our institute. We investigated the clinical
characteristics and measured IgG subclasses in these patients.
Results: All four patients presented generalized MG with relatively
severe clinical course. Therewere no thymus abnormalities. IgG subclass
was dominantly of IgG4 subclass.
Conclusions: The clinical characteristics and clinical course of anti-
MuSK-antibody-positive JMG differ from general JMG or adult-onset
MG.

doi:10.1016/j.jns.2013.07.1535
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Baff (B cell activating factor) can be the clinical marker in
myasthenia gravis

W. Sakaia, S. Nakaneb, T. Naritac, M. Motomurac, H. Matsuoa. aDepartment
of Neurology, Nagasaki Kawatana Medical Center, Higashisonogi, Japan;
bDepartment of Clinical Research, Nagasaki Kawatana Medical Center,
Nagasaki, Japan; cDepartment of Clinical Neuroscience and Neurology,
Nagasaki University Graduate School of Biomedical Sciences, Nagasaki, Japan

Background:Myasthenia gravis (MG) is an antibody mediated disease
in which the target autoantigen is the acetylcholine receptor (AChR) at
the postsynaptic membrane of the neuromuscular junction. B cell
activating factor (BAFF) is the potent B cell survival factor and is
necessary for peripheral B cell differentiation and maturation. Excess
BAFF promotes the survival and growth of autoreactive B cells. The
previous studies have shown that serum BAFF levels in patients with
MGare higher than in control subjects. BAFFmay play an important role
in the pathogenesis of MG.
Objective: To compare serum BAFF levels in patients with AChR
antibody positive MG (AChR MG) and muscle specific kinase antibody
positive MG (MuSK MG).
Patients and methods: We retrospectively analyzed 14 ocular AChR
MG, 31 generalized AChR MG and 25 MuSK MG. We compared the
serum BAFF levels with the clinical characteristics among 3 groups.
Results: The serum BAFF levels in generalized AChR MG (1559.6 ±
108.6 pg/mL) were significantly higher than in MuSK MG (568.1 ±
36.3 pg/mL) and ocular AChR MG (598.1 ± 65.9 pg/mL). There was a
correlation between the serumBAFF levels and disease severity in AChR
MG. The serum BAFF levels of the generalized AChR MG with thymic
abnormalities (1536.4 ± 728.8 pg/mL) were statistically higher than
the ocular AChR MG.
Conclusion: The serum BAFF levels are increased in patients with
generalized AChR MG compaired to MuSK MG and ocular AChR MG.

doi:10.1016/j.jns.2013.07.1536
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Autosomal recessive limb girdle muscular dystrophy: Prospective
study and characterisation of 280 cases by immunohistochemistry
and immunoblotting

A. Nalini. Department of Neurology, National Institute of Mental Health
and Neurosciences, Bengaluru, India

Background: ARLGMD is a common disorder in Southern India due to
high consanguinity.
Objective: To study pattern of ARLGMD in India.
Materials and methods: Prospective study of 300 cases seen between
February 2010 and October 2012. All suspected cases of ARLGMD
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attending the NMD clinic underwent phenotypic characterisation,
muscle immunohistochemistry (IHC) and immunoblotting (IB).
Results:280 cases biopsied, 226 had IHC and 176 of these IB. 54 patients
excluded. Consanguinity—45.2%. 200 confirmed to have specific
ARLGMD by IHC and/or IB. Commonest form:LGMD 2B (82/246–
33.33%). Mean age of onset—21.17 ± 6.32 (8–41 years). Mean dura-
tion—7.24 ± 5.86 (1–36 years). Mean CK—7966.7 ± 6029.6 IU/L(131–
24037). All demonstrated dysferlin deficiency on IHC/IB. Second
commonest-LGMD 2I (51/246–20.73%). Mean age of onset—12.64 ±
7.17 (1–29 years). Mean duration—8.54 ± 6.50 (1–27 years) Mean
CK—4059.56 ± 3210.8 (211–14667 IU/L). α-DG deficiency by IHC-9,
IB-51. Third commonest LGMD2C-F (35/246–14.23%). All confirmed by
IHC/IB. Mean age of onset—5.89 ± 3.45(1–20 years). Mean duration—
4.56 ± 2.85 (1–12 years). Mean CK—8688.31 ± 6113.86 IU/L (684–
23577). Fourth group-LGMD 2A (25/246–10.16%). Age of onset—
15.52 ± 11.18 (2–41 years). Mean duration—9.84 ± 9.33 (2–37 years).
Mean CK—2742.58 ± 2144.96 IU/L (286–9018). All confirmed by IB. Fifth
group-LGMD 2G (8/246–3.25%). Mean age of onset—12.38 ±11.35 (5 to
40 years). Mean duration—8.50 ± 6.87 (2–23 years). CK-718-9253 IU/L
(mean ± SD; 2574.4 ± 2847.52). Proximo-distal form with muscle
atrophy, calf hypertrophy, foot drop. The course was slow in majority.
All confirmed on IB. Last group-LGMD 2J-2 cases. Confirmed on IHC.
Conclusion: Our study confirms that LGMD 2B is the most common
form of ARLGMD among our cohort. Further LGMD2I and 2G have a
wider existence and may be among the common ARLGMDs in Indian
population.

doi:10.1016/j.jns.2013.07.1537
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The importance of follow-up thoracic imaging in myasthenia
gravis patients

H. Muraia, K. Utsugisawab, S. Suzukic, T. Imaid, Y. Naganeb, M. Masudae,
S. Konnof, Y. Suzukig, S. Nakaneh, J.-I. Kiraa. aDepartment of Neurology,
Kyushu University, Fukuoka, Japan; bHanamaki General Hospital,
Hanamaki, Japan; cKeio University School of Medicine, Tokyo, Japan;
dSapporo Medical University School of Medicine, Sapporo, Japan; eTokyo
Medical University, Tokyo, Japan; fToho University Medical Center Oh-
hashi Hospital, Tokyo, Japan; gNational Hospital Organization Sendai
Medical Center, Sendai, Japan; hNational Hospital Organization Nagasaki
Kawatana Medical Center, Kawatana, Japan

Background: Approximately 20–30% of myasthenia gravis (MG)
patients are accompanied by thymoma. In elderly patients, extra-thymic
malignancies are also a matter of concern. Although most MG patients
undergo thoracic imaging at the initial diagnosis, the follow-up protocol
for thoracic imaging is not clear.
Objective: To elucidate the follow-up status of thoracic imaging in MG.
Patients andmethods: Fromamong 676MGpatients in 11 neurological
centers, we evaluated 649 patients whose disease duration was over
1 year. The latest thoracic imaging (CT orMRI) after an interval of 1 year
or more from the initial scan was evaluated in each case. The rate of
abnormal findings and the details of findings in cases without thymoma
(group N) and with thymoma (group T) were then investigated.
Results: Thoracic imaging follow-up was performed in 337 (51.9%) of
MG patients studied (48.8% in group N, 74.1% in group T). The average
interval was 7.3 years in group N and 7.8 years in group T. Abnormal
findings were detected in 9.0% in group N and 25.2% in group T.
Abnormal findings included breast cancer, swelling of lymph nodes and
respiratory system infection in group N, while recurrence or enlarge-
ment of thymoma accounted for 76.9% of the abnormal findings in
group T.

Conclusion: It is important to keep followingup thoracic imaging inMG
patients since the rate of abnormal findings is high even 7 years after
onset.

doi:10.1016/j.jns.2013.07.1538
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The initial electrodiagnostic signs that distinguish acute
inflammatory demyelinating polyneuropathy from acute motor
axonal neuropathy

C.S.J. Lima, N. Yukib, T. Umapathic. aYong Loo Lin School of Medicine,
National University of Singapore, Singapore, Singapore; bDepartment of
Medicine, Yong Loo Lin School of Medicine, National University of Singapore,
Singapore, Singapore; cDepartment of Neurology, National Neuroscience
Institute, Singapore, Singapore

Background: Guillain–Barré syndrome (GBS) is divided into 2 neuro-
physiological subtypes, acute inflammatory demyelinating poly-
neuropathy (AIDP) and acute motor axonal neuropathy (AMAN). The
early electrodiagnostic findings of AIDP overlap with AMAN, leading to
the latter's under-diagnosis. Serial nerve conduction studies (NCSs) are
more sensitive, but not always feasible.
Objective: Toderive diagnostic criteria that distinguish AMAN fromAIDP
at presentation, by delineating their nascent electrodiagnostic features.
Patients andmethods:Weused at least 2 serial NCSs to categorise GBS
patients into AIDP and AMAN. The initial NCS was scrutinized for
features discriminating the 2 subtypes.
Results: Using serial NCSs, 30 GBS patients were divided into 11 AIDP,
14 AMAN, and 5 unclassified cases. The initial NCS, done at median 7
and range 2-14 days, showed prolonged distal motor latency in 7 AIDP
and 8 AMANpatients. Six AIDP patients had slowing in non-entrapment
sites and 4 had temporal dispersion (TD). Only 1 AMAN patient had
these. Slowing at entrapment site was less specific, occurring in 8 AIDP
and 3 AMAN patients. Three AIDP patients had conduction block (CB),
all with slowing across the block. Seven nerves in 5 AMAN patients had
CB, 5 without slowing.
Conclusion: Themost specific initial signs of AIDPwere slowing in non-
entrapment sites and TD. CMAP reduction in at least 2 nerves without
TD or slowing at non-entrapment sites and non-slowing CB predict
AMAN. Using these features, 22 out of 30 patients were assigned to the
right GBS subtypes; current criteria were correct in 14 patients.

doi:10.1016/j.jns.2013.07.1539
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LGMD2I: Immunohistochemical and immunoblot technique
assisted identification of 51 cases with both duchenne and
becker phenotype

S.Modia, A. Nalinia, N. Gayathrib,M.S. Bharathc, B. Sunithab, K. Polavarapua.
aDepartment of Neurology, NIMHANS, Bengaluru, India; bDepartment
of Neuropathology, NIMHANS, Bengaluru, India; cDepartment of
Neurochemistry, NIMHANS, Bengaluru, India

Background: LGMD 2I is caused by mutations in fukutin-related
protein gene (FKRP).
Objective: To describe the phenotype and findings of immunohisto-
chemistry (IHC) and immunoblot (IB) in LGMD2I.
Materials and methods: Prospective study of 300 cases of ARLGMD
seen at Neuromuscular Disorders clinic between February 2010–
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October 2012. All underwent phenotypic characterisation, muscle
histopathology, IHC and IB analysis. Age of onset b10 years taken as
Duchenne phenotype; N10 years as Becker's phenotype.
Results: 280 cases biopsied, 226 had IHC and 176 of these IB. 54
patients excluded. LGMD-2I in 51 by IB. Nine of these 51identified
by IHC. M:F—4.1:1. Illness onset occurred in first to third decades (1–
29 years; mean—12.64 ± 7.16). Exertional muscle pain and calf
hypertrophy were prominent. Cardio-respiratory symptoms in 6
cases. Family history in 15. Duchenne phenotype-—1. M:F—13:8.
Symmetrical lower limb weakness in all. Proximal upper limb
weakness—9. Hypertrophy of: Gastrocnemius—19, biceps—1, deltoid
—2, triceps—3, extensor digitorum brevis—4. Ankle contractures—15,
hip and knee contractures—3. Becker's phenotype—30. Onset in 2nd
decade—76%. Lower limb proximal weakness—30. Proximal upper
limbs weakness—9. Muscle hypertrophy:Gastrocnemius—25, deltoid
and biceps—3, triceps—4, extensor digitorum brevis—16, hamstrings
—1. Mean CK value—4059.56 ± 3210.82 IU/L. ECG-left ventricular
hypertrophy—5/23. 2D-ECHO dilated cardiomyopathy with reduced
left ventricular function—4/23, one had severe heart failure. The
156 kDa band specific for α-dystroglycan was absent in 38, severely
reduced in 6, while band specific for dysferlin, Calpain, telethonin
were present.
Conclusion:Our study confirms that LGMD-2I may be among themore
common form ARLGMD in Indian population. It would be essential to
identify them as this carries important implications for management
and prognostication.

doi:10.1016/j.jns.2013.07.1540
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Detection of limb girdle muscular dystrophy 2A (calpainopathy)
by autocatalytic activity of calpain and by quantification of
calpain bands by densitometry

S.Modia, A. Nalinia, N. Gayathrib,M.S. Bharathc, B. Sunithac, K. Polavarapua.
aDepartment of Neurology, NIMHANS, Bengaluru, India; bDepartment
of Neuropathology, NIMHANS, Bengaluru, India; cDepartment of
Neurochemistry, NIMHANS, Bengaluru, India

Background: LGMD 2A represents 9–30% of all AR-LGMD's. We
describe clinical and Immunoblot (IB) features in 25 patients from
South India with calpainopathy.
Materials and methods: This is a prospective case series from the
Neuromuscular disorders clinic, NIMHANS. Patients with features of
LGMD with autosomal recessive inheritance underwent phenotypic
characterisation, muscle histopathology, immunohistochemistry(IHC)
and IB.
Results: Among 200 patients confirmed to have AR-LGMD by IHC and /
or IB there were 25 patients with LGMD2A.Diagnosis of LGMD 2A was
confirmed by demonstrating the absence of 94 kDa (full length) and
60 kDa(degradation product) bands on IB in 15 patients, absence of
autocatalytic activity of calpain-3 in 7 patients and quantitative
reduction of calpain by densitometry in 3 patients. All had predomi-
nantly proximal muscle weakness at hips and shoulders. Mean age at
onsetwas 15.5 ± 11.18 (2–41 yrs). Mean duration of illnesswas 9.84 ±
9.33 (2–37). The predominant presenting symptoms were difficulty in
rising fromfloor, difficulty in running fast and tip toewalking. The other
features include Scapular winging (72%), Biceps weaker than triceps
(44%), Glutei weaker than illiopsoas (52%), Hip abductor sign (32%) and
toewalking (52%). Mean CK value was 2742.58 ± 2144.96 (286–9018).
Consanguinity was reported in 40%.
Conclusions: Calpainopathies formed 12.5 % of the AR-LGMD cases in
our cohort. IB followed by quantitative estimation of calpain bands on

densitometry and/or by demonstrating loss of autocatalytic activity of
calpain plays an important role in diagnosing calpainopathy and a subset
of patients with normal calpain signal on IB require further analysis
by densitometry or by demonstrating loss of autocatalytic activity of
calpain.

doi:10.1016/j.jns.2013.07.1541

Abstract - WCN 2013
No: 769
Topic: 7 - Neuromuscular disorders
The impact of autoimmune thyroid disease on the course of
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J. Kubiszewskaa, P. Szczudlika, B. Szyluka, M. Dutkiewiczb, T.
Bednarczukc,d, M. Bieleckie, Z. Bartoszewiczc,d, A. Kostera-Pruszczyka.
aDepartment of Neurology, Medical University of Warsaw, Warszawa,
Poland; bDepartment of Immunology, Biochemistry and Nutrition, Medical
University of Warsaw, Warszawa, Poland; cDepartment of Internal Medicine
and Endocrinology, Medical University of Warsaw, Warszawa, Poland;
dEndocrinology Unit, Mossakowski Medical Research Centre, Polish Academy
of Sciences,Warszawa, Poland; eUniversity of Social Sciences andHumanities,
Warszawa, Poland

Background: Autoimmune diseases often coexist in the same patients.
The most common comorbid conditions with myasthenia gravis (MG)
are autoimmune thyroid disease (ATD).
Objective: To determine the relationship between ATD and course ofMG.
Material and methods: Examined population consisted of 343
consecutive patients with MG (236F, 107M) aged 4–89 seen at single
centre. 83% were seropositive, in 6% antiMuSK Ab were detected. In all
patients the concentrations of anti-TPO (thyroid peroxidase antibodies),
anti-TG (thyroglobulin antibodies), anti-TSHR (thyrotropin receptor
antibodies) and TSH level were measured. In doubtful cases the thyroid
ultrasound examination was performed.
Results:ATDwas diagnosed in 46 (13.4%)MG patients, 2–3 timesmore
frequently than in general population. In 92 (26.8%) patients elevated
thyroid antibodies were detected.
In patients with Graves' disease a higher incidence of ocular symptoms
was noticed compared with a group of patients with positive thyroid
antibodies and Hashimoto's thyroiditis (p= .008).
ATD prevalence was comparable inMGwith early and late onset. There
was no significant difference in the severity of MG and outcome in the
group with and without ATD. In the group of patients with thyroid
dysfunction of the nonautoimmune etiology trend towards more
frequent incidence of the thymoma was stated as compared with ATD
group and controls.
Conclusions:Our study provided the evidence of frequent co-existence
of myasthenia with ATD. Except of a higher incidence of ocular
symptoms in Graves' disease, ATD did not influence the clinical course
or treatment results in our MG cohort.
Financed by: NSC DEC-2011/01/B/NZ5/05346.

doi:10.1016/j.jns.2013.07.1542
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Swallowing and respiration relationship in amyotrophic
lateral sclerosis
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aAkdeniz University, Antalya, Turkey; bNeurology Department, Akdeniz
University, Antalya, Turkey; cDepartment of Chest Disease, Akdeniz
University, Antalya, Turkey

Abstracts / Journal of the Neurological Sciences 333 (2013) e422–e480 e429

http://dx.doi.org/10.1016/j.jns.2013.07.1540
http://dx.doi.org/10.1016/j.jns.2013.07.1541
http://dx.doi.org/10.1016/j.jns.2013.07.1542


Background:Difficulty in swallowing and respiratorymuscleweakness
are the most important factors in prognosis of ALS. We have studied
swallowing function in ALS patient during inspiration and expiration
separately.
Materials and methods: 25 patients diagnosed with ALS by El Escorial
criteria were included in the study. Pulmonary functions were evaluated
with sniff nasal pressure test. The presence of aspiration and swallowing
dysfunction were checked with video fluoroscopy. Swallowing function
of patients was checked with dysphagia limit accompanied by EMG.
Results: 25 patients were included in the study. The average inclusion
time after diagnosis were 24.7 ± 27.3 months. 17 cases were in stage 3,
8 cases were in stage 4A and 2 cases were in stage 4B. 25 patients were
checked for dysphagia limit and it was normal in 15 patients, abnormal
in 10 patients. All cases could swallow 3 cm3 liquid during the
expiration. All patients with normal dysphagia limit, 3 patients with
N5 dysphagia limit and 1 patient with ≤5 dysphagia limit could
swallow during the inspiration. 6 of 7 patients with ≤5 cm3 dysphagia
limit could not swallow 3 cm3 liquid during the inspiration.
Discussion: Absence of ability of swallowing in inspiration can use as a
threshold in situation of swallowing dysfunction. We think, in which
part of respiration patient can swallow is important in terms of
dysphagia limit. We think ALS patients with ≤15 cm3 dysphagia limit
should be accepted as Stage 4A.

doi:10.1016/j.jns.2013.07.1543
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Clinical and genetic characteristics of chronic progressive external
ophthalmoplegia (CPEO)

J. Schaefera, D. Leupoldb, S. Clodiusb, H. Reichmanna, S. Jacksona.
aDepartment of Neurology, Dresden, Germany; bUniklinikum C.G. Carus
Dresden, Dresden, Germany

Background: Chronic progressive external ophthalmoplegia (CPEO) is
a prominent clinical manifestation in mitochondrial disease, and can be
caused by single or multiple deletions in mitochondrial DNA (mtDNA),
as well as by mtDNA point mutations. Single deletions are usually
sporadic, whilst multiple deletions arise due to mutations in nuclear
genes. Here, we examine the distribution of the various mutations in a
cohort of 290 patients with CPEO, and compare the clinical features
exhibited by the various groups.
Methods: Muscle and blood, available from 203 of our patients, were
screened for mtDNA deletions and for the most common mtDNA point
mutations,m.3243ANG andm.8344ANG. Patientswere also screened for
GCG expansions in PABPN1.
Results: Single deletions in mtDNA were identified in 46% of the
patients. Of these patients, 36% had CPEO only, 16% had CPEO plus
proximal muscle weakness, while the remaining patients were affected
by additional clinical features. Multiple mtDNA deletions were found in
24 patients (11.8%): of these, 21 (87.5%) had a mutation in POLG and 2
(8.3%) had a mutation in C10orf2. 3 common mutations in POLG were
identified. Polyneuropathy is common in patients withmultiplemtDNA
deletions, but rare in single deletion patients. Them.3243ANGmutation
was identified in 3.8% of the patients, and 1.7% of patients were positive
for a GCG expansion in PABPN1.
Conclusion: Our genetic investigations in patients with CPEO and
observations of the clinical features associated with the different causes
of CPEOhave allowedus todevelop adiagnostic protocol for patientswith
CPEO.

doi:10.1016/j.jns.2013.07.1544
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Complex diagnostics - entrapment neuropathy of the upper limb

F.R. Villar Floresa, S. Lobzina, T. Lalaianb, E. Maleckiyb, N. Alexandrovb.
aDepartment of Neurology, Saint Petersburg, Russia; bNorth-West
Medical University Named After I.I. Mechnikov, Saint Petersburg, Russia

Background: Entrapment neuropathies of the upper limb are common
problems. Despite all themodern diagnostics in rare case it is not possible
to identify a clear correlation between clinical data and instrumental
studies such as electroneuromyography (EMG), ultrasound (US).
Objective: Improving complex diagnostics with clinical, electrophysi-
ological and US techniques.
Materials and methods: A total of 20 patients were examined with
clinical diagnosis of entrapment neuropathy in upper limb, using a
combination of EMG and US,
Result: The predominance of pain neuropathic componentwas observed
in all patients. The pain is largely dependent on the psychological
condition of the patients, half of patients had motor defect. In 85% of the
cases provocative testing (Tinel's, Phalen's) proved positive, the severity
of which was confirmed with EMG and US data. In 3 patients with
suspected carpal tunnel syndrome (CTS) we have identified tenosyno-
vitis in the thumb tendons, without symptoms of CTS, and one person
manifested a combination of tenosynovitis andCTS. Itwas found that 10%
of chronic entrapment neuropathy proved positive during provocative
testing, severity of which was not confirmed by the clinical neurophys-
iological and US diagnosis.
Conclusion: Diagnosis of neuropathies is improved through a com-
bined functional and morphological evaluation of the nerve by using
EMG and US. But in rare cases confirmed diagnosis with clinical
instrumental methods cannot be obtained at all. And besides neurolog-
ical examination and modern instrumental methods the physiological
condition of the patients should be taken into account for the selection
of optimal and appropriate therapy.

doi:10.1016/j.jns.2013.07.1545
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Role of occupational and environmental exposure to heavy metals
in amyotrophic lateral sclerosis: A case-control study in
Campania Region

L. Daniele, F. Troysi, M.R. Monsurro, G. Tedeschi. Seconda Clinica
Neurologica, Second University of Naples, Naples, Italy

Objectives: Amyotrophic lateral sclerosis (ALS) is a progressive
degenerative disorder of upper and lower motor neurons. Several
evidences demonstrate the role of environmental factors in ALS onset.
The aim of this studywas to evaluate relationship between heavymetal
occupational exposure and ALS in Campania.
Materials and methods: Blood samples of 34 ALS patients and 34
healthy age-, sex-matched controls were processed to assess serum
concentrations of lead, aluminum and manganese by atomic absorption
spectroscopy. Toxicological results were compared to Biological Refer-
ence Values and to working activity.
Results: Among ALS patients serum lead was increased in 5.88%,
manganese increased in 41.17% specifically in truck drivers while
aluminum decreased in 70.59% specifically in farm workers. Among
healthy controls investigated lead was increased in 2.94%, manganese
increased in 20.58%while aluminum increased in 17.64% and decreased
in 8.82%. There was no blood levels altered value in 8.82% of patients
and in 61.76% of healthy controls.
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Discussions: Previous studies underlined role of heavy metals in
neurodegenerative mechanism: lead interferes with calcium metabo-
lism promoting axonal degeneration; manganese chronic exposure can
determine manganism and parkinsonism; aluminum reduces calcium
adsorption promoting demyelinization.
Conclusions: Results suggest presence of heavymetals abnormal blood
levels in ALS patients in Campania. We detected manganese increased
mainly in ALS patients with late onset and aluminum decreased mainly
in farm workers. Significant increase of lead was not found: it might be
in agreement with longer survival in SOD1 G93A mutation transgenic
mice exposed to lead in low concentrations according to increasedVEGF
expression in the ventral horn.

doi:10.1016/j.jns.2013.07.1546
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Muscle magnetic resonance imaging (MRI) in patients with LGMD
2I confirmed by immunohistochemistry and/or immunoblotting

A. Ramakrishnaa, A. Nalinia, N. Gayathrib, M.M.S. Bharathc, B. Sunithac,
K. Polavarapuc. aDepartment of Neurology, NIMHANS, Bengaluru, India;
bDepartment of Neuropathology, NIMHANS, Bengaluru, India; cNIMHANS,
Bengaluru, India

Background: LGMD 2I is caused by mutations in fukutin-related
protein gene. Muscle MRI is reported to demonstrate distinct
findings.
Objective: To describe the muscle MRI findings in LGMD 2I.
Materials and methods: Prospective case series seen from 2012 to
2012. ARLGMD phenotype patients with absent α-dystroglycan
expression on muscle immunohistochemistry and/or immunoblotting
and thus having LGMD2I underwent MRI on 1.5 T machine. Protocol
included T1W, T2W, STIR sequences. Fibrofatty replacement was
evaluated using Mercuri score. Myoedema evaluated by new oedema
score (3 grade scale).
Results: 23 LGMD2I cases. DMD phenotype in 4; BMD in 19. M:F:4.8:1.
Mean age-22.13 ± 13.08 years (6–37). Fibrofatty replacement: Gluteus
maximus involved in—22 (95.7%); Gluteus medius and minimus—82%
(17).Iliopsoas—81.8% (22). Posterior compartment of thigh—22
(95.7%); anterior—19 (87%). Long head of biceps femoris (BF)—22
(95.7%), short head of BF spared/hypertrophied—15 (65.2%). In anterior
compartment of thigh vastus medialis and intermedius more involved
than vastus lateralis. Adductor longus—8 (34.8). Adductor magnus
affected in all, 6—stage 4; 3—stage 3. Spared and hypertrophied: Gracilis
—20 (87%); Sartorius—18 (78.3%); Rectus femorus—13 (56.5%). Leg
muscles: Tibialis anterior (TA) involved—7 (31.4%); peronei—17
(73.9%); soleus—18 (78.3%); medial gastrocnemius—15 (65.2%); lateral
gastrocnemius—9 (39.1%). Tibilais posterior-spared in 22 (95.7%).
Oedema assessment: Thigh: Anterior compartment—19 (82.6%); pos-
terior—14 (60.9%); medial—9 (39.1%). Leg: Soleus—21 (87%); medial
gastrocnemius—20 (87%); lateral gastrocnemius—17 (73.9%). Anterior
compartment and peronei muscles showed less oedema.
Conclusion: Posterior andmedial compartments of thigh were affected
early and severely. Gracilis, sartorius, rectus femoris spared or
hypertrophied. Peronei was more affected than TA. Medial gastrocne-
mius wasmore than lateral head. Myoedemawas noted predominantly
in anterior and posterior thighs, soleus, and gastrocnemii. Thus, muscle
MRI a shows distinct pattern in LGMD2I (FKRP) and could be an useful
diagnostic tool.

doi:10.1016/j.jns.2013.07.1547
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Magnetic resonance imaging findings in immunohistochemically
confirmed sarcoglycanopathies

A. Ramakrishnaa, A. Nalinia, N. Gayathrib, M.M.S. Bharathc, B. Sunithad,
K. Polavarapud. aDepartment of Neurology, NIMHANS, Bengaluru, India;
bDepartment of Neuropathology, NIMHANS, Bengaluru, India; cDepartment
of Neurochemistry, NIMHANS, Bengaluru, India; dNIMHANS,
Bengaluru, India

Background: Sarcoglycanopathies (LGMD2 C,D E,F) are a group of four
genetically distinct but clinically similar muscular dystrophies. Scant
reports present on MRI of muscle in SG's.
Materials and methods: Muscle MRI was performed in 1.5 T machine
on Immunohistochemistry and/or Immunoblot blot confirmed
sarcoglycanopathies (SG's). Protocol included T1W, T2W, and STIR
sequences. 37 were muscles studied in each lower limb. Fibrofatty
replacement was assessed using Mercuri scoring. Myoedema was
evaluated on STIR.
Results: Twelve patients of SGs. M:F—2:1. Mean age—10.91 ±
5.89 years (2–28). Fibrofatty infiltration demonstrated in: Gluteus
maximus—12 (100%); Gluteusmedius andminimus—9 (75.0%); Tensor
fascia lata—10 (83.3%). Spared muscles: Rectus femoris—7 (58.3%);
sartorius—8 (66.7%); gracilis—11 (91.7%). Thigh involvement: Posterior
compartment—12 (100%); early and severe affection of long
head of biceps femoris (BF)—12 (100%); short head in (66.7%);
semimembranous—8 (66.7%); semitendinous—5 (41.7%). Anterior
compartment in 11 (91.7%); vastusmedialis—10 (83.3%) more often
and severely affected than vastus lateralis and intermedius. Adductor
magnus and brevis involvement—12 (100%); adductor longus—7
(58.3%). Leg muscle involvement: Anterior leg compartment—3 (25%).
Soleus—7 (58.3%) with mild to moderate fatty infiltration; Medial and
lateral gastrocnemius—7 (58.3%). Lateral compartment -10 (83.3%).
Asymmetrical involvement in 50%. Tibiliais posterior spared—11 (91.7%).
Myoedema present: Gluteus maximus—2 (16.7%); gluteus medius and
minimus—7 (58.3%); adductor longus—6 (50%); anterior leg compart-
ment-3 (25%) which was segmental; soleus—9 (75%) and was diffuse
and global; gastrocnemius—6 (50%). Tibilais posterior(mild)—1 (8.3%).
Adductor magnus totally spared in all.
Conclusions: MRI revealed involvement predominantly of hip exten-
sors, adductors and abductors along with severe affection of knee
flexors. Vastus medialis more affected than other Vastii. Leg showed
more affection of lateral followed by posterior compartment.Myoedema
noted particularly in Gastro-soleus with sparing of Tibialis posterior.

doi:10.1016/j.jns.2013.07.1548
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A retrospective review of autonomic screening tests conducted at
a tertiary general hospital

O.S.Q. Koha, L.B. Tayb, M.M. Lib, T. Umapathib. aNational University of
Singapore, Singapore, Singapore; bNational Neuroscience Institute,
Singapore, Singapore

Background:Autonomic screening tests (AST) are commonly employed
to assess the integrity of the sympathetic and parasympathetic systems.
Objectives: To describe the casemix, findings and usefulness of AST in a
tertiary General Hospital setting.
Patients and methods: All AST performed in 2011–2012 were retro-
spectively reviewed. Referring diagnoses were classified into: orthostatic,
neurologic, thermoregulatory and known/suspected disease assessment
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(e.g. Diabetes mellitus, Parkinsonism). Abnormalities and final diagnosis
were noted, along with medication and patient cooperation. The
relevance of AST to the clinical problem was ranked on a 3-point scale.
Results: 162 patients underwent AST. Orthostatic dizziness was
the most common referring diagnosis (53.1%) followed by known/
suspected disease assessment (33.3%), thermoregulatory (8.6%) and
neurological (4.3%). 47.5% of ASTs were abnormal, 40.7% were normal
and 11.7% inconclusive. Themost frequent abnormalfinal diagnosiswas
isolated orthostatic hypotension (OH) (27.3%). 25.5% of diabetics were
eventually diagnosed with diabetic autonomic neuropathy. AST was
very helpful in 56.2%, somewhat helpful in 32.7% and inconclusive in
11.1%. Among inconclusive ASTs, 61.1% were attributed to poor
performance of test maneuvers, 16.7% to medications and 16.7% to
both. All patients with irregular heart rhythms had inconclusive results.
Conclusion: AST was abnormal in more than half. The most common
abnormality was isolated OH. Patients referred for known/suspected
disease assessmentweremost likely to have abnormal AST. Conversely,
patients with thermoregulatory problems were most likely to have
normal AST. Poor performance of test maneuvers and irregular heart
rhythm were confounders in the general population, while medication
interfered with AST of Parkinsonism.

doi:10.1016/j.jns.2013.07.1549
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Late onset post-radiotherapy brachial plexopathy

F.J. Rodriguez de Rivera, F. Palomo, F. Vivancos, J. Arpa, E. Díez Tejedor.
Department of Neurology, Hospital Universitario La Paz, Madrid, Spain

Introduction: Risk of developing post-radiotherapy brachial plex-
opathy from breast cancer is less than 2%. It usually appears around
10.5 months (range 1.5–77) after the start of treatment and only in 25%
of cases alterations in EMG are identified.
A case of brachial plexopathy developed 13 years after radiotherapy
treatment.
Material and methods: Female patient, 66 years old with pain and
muscle weakness in the distal portion of left arm and hand for
7 months. She had been treated 13 years ago for an infiltrating ductal
carcinoma in the left breast with reconstruction and chemotherapy and
subsequent radiotherapy.
Results: Electromyography: Left brachial plexopathy C7–D1.
MRI Cervical: C5–C6 degenerative disc disease without signs of CNS
involvement.
MRI brachial plexus: Fibrosis post-radiotherapy encompassing left
brachial plexus fascicles.
Laboratory study: Normal.
Conclusions: Post-radiotherapy plexopathy may develop years after
completion of treatment probably due to the evolution of tissue
fibrosis.

doi:10.1016/j.jns.2013.07.1550
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Juvenile-onset Becker type myotonia congenita

F.J. Rodriguez de Rivera, I. Sanz, J. Arpa, E. Diez Tejedor. Department of
Neurology, Hospital Universitario La Paz, Madrid, Spain

Introduction: Becker typemyotonia congenita is a very rare (1:100,000)
autosomal recessive disease which usually begins between the ages of 4

and 12 years old and its characteristics are defined by small patients
series. CLCN1 genetic alterations that occur are multiple and usually
heterozygous. We present a juvenile-onset Becker myotonia series.
Material and methods: Observational study of Becker type myotonia
genetically diagnosed patients series. We analyzed the age of onset and
clinical features.
Results: 3 patients (2males and 1 female)with amean age of onset of 1,
4 and 3 years old. Only one of them had family disease history. All had
weakness at the beginning of the activity butwithout paralysis andwith
subsequent warm-up phenomenon. All of them had clinical and
electrical myotonia. There was no clinical or EMG signs of muscular
distrophy. CPK levels were normal. Genetic studies identified a
homozygous mutation in the male patient with family history, a
heterozygous mutation for the female patient and 2 different hetero-
zygous mutations for the gene CLCN1 in the other male.
Conclusions: Becker type myotonia congenita may have its onset in
adolescence with similar symptoms than those described in earlier ages
of onset. Genetic alterations are very variable.

doi:10.1016/j.jns.2013.07.1551
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Could acetate Eslicarbacepina be effective in neuropathic pain?

F.J. Rodriguez de Rivera, E. Díez Tejedor. Department of Neurology,
Hospital Universitario La Paz, Madrid, Spain

Introduction: Eslicarbacepina Acetate metabolite is a prodrug of
an active Oxcarbazepine metabolite and with Carbamazepine,
which share their sodium channels blockers mechanism. Theoret-
ically it could be effective in patients with neuropathic pain.
Material and methods: An observational study in patients with
neuropathic pain ressistant to other drugs who are treated with
Eslicarbacepina for 12 weeks. Pathology causing the pain, the
effectiveness and side effects were analyzed.
Results: 15 patients (4 female and 11 male) with a mean age of
64.3 years. 3 patients with Trigeminal Neuralgia, 12 patients with non-
diabetic PNP. Previous treatments: Pregabalin 80%, 33.3% Gabapentin,
Carbamazepine 20%. Visual Analog Pain Scale Pre Eslicarbacepina
treatment 6.6/10, post-treatment 3.3/10. Withdrawal of medication in
3 patients (20%) with PNP: 2 due to ineffectiveness and 1due to
diarrhea.
Conclusions: Acetate Eslicarbacepina could be effective in neuropathic
pain. Clinical trials are needed to determine its effectiveness level and
its potential use in monotherapy.

doi:10.1016/j.jns.2013.07.1552
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Clinical and immunological predictors of prognosis for Japanese
patients with thymoma-associated myasthenia gravis

S. Suzukia, K. Utsugisawab, Y. Naganeb, N. Suzukia. aDepartment of
Neurology, Keio University School of Medicine, Tokyo, Japan; bDepartment
of Neurology, Hanamaki General Hospital, Iwate, Japan

Background: About 30%–50% of patients with thymomas also have
autoimmune myasthenia gravis (MG). There are no immunological
markers to predict the prognosis of patients with thymoma-
associated MG (T-MG). Anti-Kv1.4 antibody, one of the striatal
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antibodies, is specific for MG and related to severe symptoms and
thymomas.
Objective: To evaluate the role of anti-Kv1.4 antibody as a predictor
of prognosis among various clinical and immunological factors in
T-MG.
Material and methods: We retrospectively investigated 56 Japanese
patients with T-MG. Immunological factors including three autoanti-
bodies and human leukocyte antigen DR alleles were investigated, as
well as the clinical features of thymomas andMG. The factors associated
with thymoma recurrence or MG relapse were examined by logistic
analyses.
Results:Anti-Kv1.4 antibodieswere detected in 28 patients, and thus the
MG patients were divided into two groups: an anti-Kv1.4-positive group
and an anti-Kv1.4-negative group. Five patients developed MG after the
removal of thymoma. Patientswith anti-Kv1.4 antibodies showed higher
frequencies of thymoma recurrence and MG relapse compared to those
without. The final outcomes of MG were more often unfavorable in the
anti-Kv1.4 positive group than the negative group. Eleven patients died,
but none died of MG. Anti-Kv1.4 antibody was a factor associated with
thymoma recurrence, as well as Masaoka stage 4, World Health
Organization type B3, and adjuvant radiotherapy in univariate logistic
analyses.Multivariate analyses showed that anti-Kv1.4 antibodywas the
only independent factor associated with MG relapse.
Conclusions: Anti-Kv1.4 antibody is a useful predictor of the prognosis
of Japanese patients with T-MG.

doi:10.1016/j.jns.2013.07.1553
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The up-regulation of IL-1β/TGF-β1 and hypoxia induced in
immobilization are related to the molecular mechanisms
underlying muscle contracture

Y. Hondaa, Y. Kondob, R. Sasabea, Y. Sekinoa, Y. Morimotoa, H. Kataokaa,
J. Sakamotoc, J. Nakanod, T. Yoshimurae, M. Okitaa, Laboratory of
Locomotive Rehabilitation Science. aDepartment of Locomotive
Rehabilitation Science, Nagasaki University Graduate School of Biomedical
Sciences, Nagasaki, Japan; bDepartment of Rehabilitation, Japanese Red
Cross Nagasaki Genbaku Isahaya Hospital, Isahaya, Japan; cDepartment
of Rehabilitation, Nagasaki University Hospital, Nagasaki, Japan;
dDepartment of Physical Therapy Science, Nagasaki, Japan; eDepartment
of Neurology, Nagasaki University Graduate School of Biomedical Sciences,
Nagasaki, Japan

Background/objective: This investigation was conducted to determine
themolecularmechanism governingmuscle contracture in immobilized
rat soleus muscle.
Material and methods: Wistar rats were divided randomly into
immobilization and control groups. In the immobilization group, both
ankle jointswerefixed in full plantarflexionwith plaster casts for 1, 2, 4,
8, and 12 weeks. The right soleus muscle was immunostained for type I
and III collagen and α-SMA (a myofibroblast marker). Additionally, the
left soleus muscle was used to detect the expression of type I and III
collagen, α-SMA, IL-1β, TGF-β1, and HIF-1α mRNA by RT-PCR.
Results: Type I and III collagen, α-SMA, IL-1β, and TGF-β1 expression
was significantly greater in the immobilization group than in the
controls at each time point, whereas HIF-1α expression was signifi-
cantly greater in the immobilization group than in the controls at 4, 8,
and 12 weeks. Furthermore, in the immobilization group, type I
collagen, α-SMA, and HIF-1α expression at 4, 8, and 12 weeks was
significantly greater than at 1 and 2 weeks.
Conclusion: α-SMA, IL-1β, and TGF-β1 expression was significantly
higher in the immobilization group than in the controls at 1 week. The

up-regulation of IL-1β and TGF-β1 may activate fibroblasts and
promote their differentiation into myofibroblasts, and we suggest that
these changes are associatedwith the increased expression of type I and
III collagen. Additionally, the soleus muscle became hypoxic after
4 weeks of immobilization. Thus, we suggest hypoxia accelerates
fibrosis and these alterations may influence the progression of muscle
contracture.

doi:10.1016/j.jns.2013.07.1554
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Effects of heat stress on glucocorticoid-induced myopathy

Y. Morimotoa, H. Kataokab, Y. Hondab, Y. Kondoc, J. Sakamotoa, R. Kozua,
J. Nakanob, M. Okitab, Laboratory of Locomotive Rehabilitation Science.
aDepartment of Rehabilitation, Nagasaki University Hospital, Nagasaki,
Japan; bDepartment of Locomotive Rehabilitation Science, Nagasaki
University Graduate School of Biochemical Sciences, Nagasaki, Japan;
cDepartment of Rehabilitation, Japanese Red Cross Nagasaki Genbaku
Isahaya Hospital, Isahaya, Japan

Background: Glucocorticoids mainly induce atrophy of fast muscles.
Heat stress inhibits disuse muscle atrophy by increasing the levels of
heat shock protein (Hsp) 72 in fast muscles.
Objective: The purpose of this study was to investigate the influence
of heat stress on glucocorticoid-induced myopathy.
Materials and methods: Eight-week-old Wistar rats were randomly
assigned to the control (injected with 2 ml/kg saline 6 d/wk for
2 wk), dex (injected with 2 mg/kg dexamethasone 6 d/wk for 2 wk),
and dex and heat (injected with dexamethasone and hindlimbs
immersed in water at 42 °C 6 d/wk for 2wk) groups. At the end of the
experimental period, the extensor digitorum longs muscle was
extracted. We examined the diameters of muscle fiber types I, IIA,
and IIB; the number of myonuclei and capillaries per muscle fiber;
expression of Hsp72; and concentration of insulin-like growth factor
(IGF)-1.
Results: The diameters of all muscle fiber types, the concentration of
IGF-1, and the number of capillaries per muscle fiber were significantly
lower in the dex group than in the control group. The diameters of all
muscle fiber types, the numbers ofmyonuclei and capillaries permuscle
fiber, and the expression of Hsp72 were significantly higher in the dex
and heat group than in the dex group.
Conclusion: Our results suggest that heat stress inhibits development
of glucocorticoid-induced myopathy via inhibiting reduction of the
numbers of capillaries and increasing the number of myonuclei and
Hsp72 expression.

doi:10.1016/j.jns.2013.07.1555
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Endocrine myopathies

B.N. Bouzidi, E. Turki, I. Bouchhima,M. Damak,M.I. Miledi, I. Feki, C. Mhiri.
Department of Neurology, Hospital Habib Bourguiba, Medical Faculty of
Tunisia University, Sfax, Tunisia

Background:Most endocrine disorders are nowdetected and treated at
an early stage, and muscle abnormalities are more rarely troublesome
or severe. Endocrine myopathy (EM) are often described in thyroid,
parathormone dysfunction and vitamin D deficiency.
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Objective: To report clinical, biological and histological findings of
Tunisian patient with EM and to discuss diagnostic approach and
patient's management.
Patients and methods: Over 20 years (1992–2012), 12 patients were
followed up in our department for EM.
Clinical, biological, electrophysiological and histological findings are
analyzed.
Results: They were 4 males and 8 females (mean age 33 years). All
patients presented initially a proximal myopathy. Serum creatine
kinase levels, electromyography and muscle biopsy were normal in
all patients. Laboratory analysis revealed hyperparathyroidism in the
first and second case, hypothyroidism in four cases. Six patients had
low serum level of 25 hydroxy Vitamin D. Furthermore, radiological
investigations confirmed osteomalacia in these patients. The myop-
athy improves with restoration of normal PTH levels, thyroidism and
vitamin D replacement.
Conclusion: Proximal myopathy may rarely be displayed as the sole
manifestation of endocrine disorders. However, it is recommended that
endocrine myopathy should be taken into account during differential
diagnosis of proximal muscle weakness mainly because they are
treatable causes.

doi:10.1016/j.jns.2013.07.1556
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Cerebrospinal fluid biomarkers of neurodegeneration in patients
with juvenile and classic myotonic dystrophy type 1

S. Perica, G. Mandic Stojmenovica, I. Markovicb, E. Stefanovaa, V. Ilica,
A. Parojcica, S. Misirlic Dencicb, M. Ostojicc, V. Rakocevic Stojanovica,
V. Kostica. aNeurology Clinic, Clinical Center of Serbia, School of Medicine,
University of Belgrade, Belgrade, Serbia; bInstitute of Medical and Clinical
Biochemistry, School of Medicine, University of Belgrade, Belgrade, Serbia;
cInstitute of Ortopedic Surgery and Traumatology, Belgrade, Serbia

Aim: To analyze cerebrospinal fluid (CSF) levels of total tau (T-tau),
phosphorylated tau (P-tau) and 42 amino acid form of β-amyloid
(Aβ42) in patients with myotonic dystrophy type 1 (DM1), and their
possible correlations with cognitive and behavior manifestations in
these patients.
Methods: Lumbar puncture was performed in 74 patients with DM1
(27 with childhood/juvenile (jDM1) and 47 with adult form (aDM1)
of disease) and 26 control subjects who were subjected to orthopedic
surgery. Sandwich enzyme-linked immunosorbent assay (ELISA) was
used for measuring the levels of T-tau, P-tau and Aβ42.
Results: CSF level of Aβ42 was the lowest in patients with jDM1 and the
highest in controls (p b 0.05). Tendency of T-tau and P-tau increase was
observed in aDM1 patients compared to jDM1 and controls (p N 0.05).
In both jDM1 and aDM1 patients, significant correlations were found
between Aβ42 and T-tau (rho=+0.81 and rho =+0.67, respectively,
p b 0.01), as well as between Aβ42 and P-tau (rho=+0.87 and
rho =+0.67, respectively, p b 0.01). Aβ42/P-tau ratio decreased with
age in aDM1 (rho= -0.30, p b 0.05). Only level of Aβ42 in CSF of jDM1
patients correlated with size of the CTG expansion (rho=−0.53,
p b 0.05). Only few correlations were observed between levels of
biomarkers and neuropsychological testing.
Conclusion: Further studies with larger cohorts of DM1 patients are
necessary. Identification of adequate biomarkers of brain involvement
in DM1 is of great importance since central outcome measures are
necessary for upcoming gene therapy clinical trials.

doi:10.1016/j.jns.2013.07.1557
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Peripheral nerve safety measures in a multicenter, double-blind,
randomized, placebo-controlled, dose-ranging study of fulranumab
in patients with painful diabetic neuropathy

M. Polydefkisa, H. Wangb, G. Romanob, M.E. Frustacic, D. Cornblathd,
J. Thipphawonge, K.M. Kellyb, J. Arezzof. aJohns Hopkins/EMG Laboratory
at Bayview/Cutaneous Nerve Laboratory, Baltimore, MD, USA; bJanssen
Research & Development, LLC, Titusville, NJ, USA; cJanssen Research &
Development, LLC, Spring House, PA, USA; dJohns Hopkins University School
of Medicine, Baltimore, MD, USA; eJanssen Research & Development,
LLC, Fremont, CA, USA; fAlbert Einstein College of Medicine of Yeshiva
University, Bronx, NY, USA

Background: Chronic anti-nerve growth factor activity may adversely
affect nerve function. To assess progressive neuropathy risk, intra-
epidermal nerve fiber density (IENFD), nerve conduction velocity
(NCV) and quantitative neurologic exam (Total Neuropathy Score-
nurse, TNSn) were evaluated in a double-blind, placebo-controlled,
phase-2 trial of fulranumab's efficacy and safety, in patients with
diabetic neuropathic pain.
Objective: To evaluate the safety of fulranumab on IENFD and periph-
eral nerve function.
Patients andmethods: Patients were randomized (3:2:2:3) to placebo
or fulranumab (1-, 3-, or 10-mg; every 4 weeks subcutaneously).
Results: At the health authority's request, studies exploring anti-NGF
therapy, were terminated early; only 77 patients were randomized.
The efficacy and general tolerability of fulranumab from this study were
previously reported. Change from baseline (95% CI) for IENFD and
NCV was evaluated at screening, and weeks 13 and 53; for TNSn, every
4 weeks. There were no significant decrements in IENFD or NCV, and
associated response amplitudes in any of the four nerves evaluated
(ulnar and median sensory nerves; ulnar and peroneal motor nerves).
There were also no significant deficits in TNSn composite measures
or in its subcomponents (sensory, motor and autonomic symptoms;
distal-to-proximal changes in pin and vibration sensibility). The
analgesia observed in several patients, as determined by change in
pain scores, was not associated with decrements in either IENFD or
electrophysiology.
Conclusions: There is no evidence that, at the doses and for the period
studied, fulranumab was associated with decreased nerve function. An
adequately powered and longer duration study is required to confirm
these observations.

doi:10.1016/j.jns.2013.07.1558
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Evaluation of Cost Of Illness (COI) and health care burden in
Spinal Muscular Atrophies (SMA)

O. Schreibera, C. Klugb, S. Thielea, C. Herrmannb, J. Zoweb, P. Reilicha,
K. Nagelsb, M.C. Waltera. aFriedrich-Baur-Institute, Dept. of Neurology,
Ludwig-Maximilians-University of Munich, Munich, Germany; bInstitute
of Management in Medicine and Health Care Sciences, University of
Bayreuth, Bayreuth, Germany

Background: SMAs represent a group of fatal inherited disorders
leading to progressive disablement with reduced working capacity and
high health care utilization. Infantile forms significantly reduce life
expectancy. There is no cure but newpromising therapies are emerging.
Clinical trials in patients are underway.
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Objective: Development of these therapies is costly and implementa-
tion in SMA care may produce high expenditures. Despite their own
cost, the potential contribution of innovative therapies could reduce
the COI. In order to forecast the balance from a health economic
perspective, our study aimed at assessing the current COI of the most
relevant SMA subgroups.
Methods: Patients were questioned using an established German SMA
patient registry. In order to determine the COI, a micro-costing method
was used to examine the direct and indirect costs measuring the
economic burden of SMA on patients, relatives and society.
Results: 300 patients comprising SMA subtypes 1 to 3 aged b0 to
65 years were included. In the light of current standard care the
economic burden of patients, relatives and their families was
analyzed. Relevant socio-political implications have been identified
and compiled.
Conclusion: Our results provide the first step towards a systematic
health economic assessment of innovative SMA therapies. They are
essential for further cost utility analyses. Particularly, these results
enable to speed up the preparation of payer negotiations with regard
to pricing and reimbursement. In this context our results contribute
to the facilitation of a smooth translation of innovative SMA
therapies from their discovery to their implementation into standard
care.

doi:10.1016/j.jns.2013.07.1559

Abstract — WCN 2013
No: 1054
Topic: 7 — Neuromuscular disorders
Understanding the pathomechanisms of inherited
peripheral neuropathies

V. Timmerman. Molecular Genetics Department, VIB and University of
Antwerp, Antwerpen, Belgium

Most genes for Charcot-Marie-Tooth (CMT) were identified through
positional cloning or via a candidate gene approach. Different CMT
phenotypes can be caused by mutations in the same gene, and con-
versely mutations in different genes may result in the same
phenotype. This is further complicated by the fact that some
mutations are private and occur in specific subtypes. Mutations in
N20 genes cause primary alterations of the myelin sheath. Mutations
in genes with a function in the axon however, result in axonal CMT
phenotypes. Other mutations have been reported to cause interme-
diate CMT, with bothmyelin and axonal phenotypes. Mutations were
also found in genes (amino-acyl tRNA synthetases, small heat shock
proteins, and enzymes involved in lipid metabolism), where the
resulting gene products have housekeeping functions and pleiotro-
pic activities. Therefore, these genes were not the obvious candidates
for peripheral nerve degeneration and it remains an enigma why the
mutant proteins cause specific length-dependent degeneration of
peripheral nerves. To identify peripheral nerve specific molecular
pathways we will pinpoint differential protein-protein interaction
networks starting from the ubiquitously expressed genes. The
identification of interacting molecular partners and higher-order
molecular complexes they form part of will provide novel insights in
regulatory pathways in health and disease, and contribute to new
candidate genes for CMT. Altogether, this will ultimately result in
the identification of CMT gene networks which can provide insights
in findingmolecular targets for therapeutic intervention, not only for
one type of CMT, but also for the more rare and/or complex
phenotypes.

doi:10.1016/j.jns.2013.07.1560
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Which electrophysiologic parameter does correlate best with the
neurologic severity of Bell's palsy?

M.-Y. Ahn, H. Roh, K.-B. Lee, J.-S. Kim. Soonchunhyang University
College of Medicine, Seoul Hospital, Seoul, Republic of Korea

Background: Electrophysiologic tests have been used for evaluating
facial nerve function in the patients with Bell's palsy. However, the
associations between the electrophysiologic parameters and the
severity of deficits have not been evaluated systematically.
Methods: This study included 37patients with Bell's palsy of 7–10 days
from onset. The subjects were divided into 3 groups according to House–
Brackmann scale(HBS):mild(HBS 2),moderate(HBS 3) and severe(HBS 4
and 5). Blink reflex test (BRT), electroneurography (ENoG) and maximal
nerve stimulation (MNS) were done in all subjects. We compared the
means of parameters of each test in the 3 groups by ANOVA. The linear
associations between the groups and all parameter of each 3 test were
tested by linear trend contrast and quadratic trend contrast.
Results: In BRT, the linear association between the parameters and HB
scalewas found in latency of ipsilateral R1 response (p= 0.003), interside
difference (ISD) of latency of R1 responses (p= 0.008), ISD of amplitude
of ipsilateral R2 responses (p= 0.001) and contralateral R2 responses
(p= 0.001). In ENoG, the linear association was seen only in amplitude
(p= 0.006). However, all parameters including latency (p b 0.001),
amplitude (p= 0.01), ISDs of latency (p= 0.002) and amplitude
(p= 0.002) were significantly correlated with HB scale in MNS.
Conclusions: This study suggests that MNS is the best electrophys-
iologic test for the correlation with the severity of deficits in Bell's
palsy of 7 and 10 days from onset. The parameter of ISD of amplitude
of ipsilateral and contralateral R2 responses in BRT, amplitude in
ENoG and latency in MNS were most significantly associated with
the neurologic severity in each tests for Bell's palsy.

doi:10.1016/j.jns.2013.07.1561
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Preoperative pulmonary function in relation to myasthenic crisis
after thymectomy

T.-S. Nama, D.-S. Ohb, S.-H. Leec, H.-J. Jungd, S.-M. Choic, M.-K. Kimc.
aChonnam National University Medical School and Hwasun Hospital,
Gwangju, Republic of Korea; bChonnam National University Hospital,
Gwangju, Republic of Korea; cChonnam National University Hospital
Medical School, Gwangju, Republic of Korea; dCity Rehabilitation Hospital,
Gwangju, Republic of Korea

Background: Postoperative neuromuscular respiratory failure in
patients who underwent thymectomy for myasthenia gravis (MG)
may be associated with the preoperative pulmonary function (PPF).
Objective: To investigate whether the difference in PPF levels in MG
patients who were successfully weaned from a ventilator after thymec-
tomy was associated with myasthenic crisis after thymectomy (MCAT).
Methods: Seventy-one patients were retrospectively enrolled. We
explored the relationship of PPF levels with the existence of MCAT
occurring several weeks or months after surgery. The factors of PPF were
as follows:

a) measured FEV1, mFEV1,
b) measured FVC, mFVC,
c) mFEV1/mFVC,
d) mFEV1/predicted FEV1 (pFEV1),
e) mFVC/predicted FVC (pFVC).
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PPF receiver operating characteristic (ROC) analysis to predict the
occurrence of MCAT was assessed.
Results: MCAT occurred in 17 (23.9%) of MG patients after surgery.
mFEV1, mFVC, mFEV1/pFEV1, and mFVC/pFVC were significantly
correlated with the occurrence of MCAT, but, mFEV1/mFVC was not.
ROC curve area for mFVC/pFVC was 0.902 (95% CI 0.808–0.960,
p b 0.0001), with sensitivity, specificity, and negative predictive value
(NPV) of 94.1%, 77.8%, and 97.7%, respectively, at a threshold of b80%
with 53.3% of 30 patients below this score. During 2 year follow-up,
97.6% of 41 patients with preoperative mFVC/pFVC ≥80% had not
experienced MCAT.
Conclusion: The preoperative mFVC/pFVC has high sensitivity and NPV
for the prediction of MCAT. Therefore, before deciding on thymectomy in
patients with MG, the preoperative measurement of PPF levels and
stabilization of the unstable MG symptoms should be required for
preventing MCAT.

doi:10.1016/j.jns.2013.07.1562
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Distal hereditary motor neuropathy associated with multiple
cranial nerve palsy

A.S. Sissoko, T. Coulibaly, T.H. Coulibaly, M. Karambé, C.O. Guinto,
K. Dembélé, B. Maiga, L. Cissé, M. Konaté, M. Traoré. Neurology,
Hospital Point G, Bamako, Mali

Background: Distal hereditary motor neuropathy (dHMN) is a pure
motor axonal neuropathy with autosomal dominant, recessive and X
linked pattern of inheritance. The main symptoms of the disease are
progressive distal muscle weaknesses and atrophy that affect firstly
the hands and the legs. Additional signs like vocal paresis, pyramidal
signs, facial weakness and diaphragm weakness can be observed.
Here we report a Malian family with dHMN that started with cranial
nerves palsy.
Case report: A 24-year-old Malian man born from consanguineous
parents was referred for the evaluation of a slowly progressive disorder
that started five years ago. The disorder was characterized by a facial
weakness with bilateral eye closing weakness, dysphonia, dysartria and
dysphagia. He also presented a tongue atrophy, a weakness of the lower
jaw muscle that prevented the complete closing of the mouth.
Objectively, there is a distal muscular atrophy affecting the legs that led
to a bilateral steppage when he walks. Pes cavus has also been observed.
Later, weakness and muscular atrophy were noticed in the hands,
particularly at the thenar muscle. Electrophysiological examination
showed signs of axonal neuropathy.
Conclusion: Distal hereditary motor neuropathy (dHMN) associated
with cranial nerve palsy is rarely reported in the literature. Among the
cranial nerve palsy that has been associated with the disease no report
concerns the motor branch of the V cranial nerve. Further studies must
confirm recessive inheritance and contribute to the research of the gene
involved in this particular phenotype.

doi:10.1016/j.jns.2013.07.1563
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Unique MRI brain imaging findings in patient with bulbar onset
amyotrophic lateral sclerosis. A case report

H. Hashim, A. Almadani. Neurology Department, Rashid Hospital, Dubai,
United Arab Emirates

Introduction: Amyotrophic lateral sclerosis is considered as a progres-
sive neurodegenerative illness that causes muscle weakness, disability,
and eventually death, with a median survival of 3 to 5 years. Our
case is about a young Pakistani male whose clinical presentation,
electrophysiological and imaging studies were suggestive of amytrohic
lateral sclerosis.
Case description: This case is about a 36 year old Pakistani male who
was working as a driver in Dubai for the last 10 years. He presented to
the clinic with the history of mild dysarthria started around 6 month
back without any other complaint followed by change in the quality of
voice and having nasal twang. Now for the last one month he was
feeling weakness in arms and legs.
On examination patient was conscious and alert but had severe nasal
twang and gag reflexwas absent. His tonguewas full of fasciculation. His
muscle bulkwas reduced all over and therewas obvious fasciculation on
both arms and legs. Reflexes were brisk and planter was up going
bilaterally. On MRI brain, T2-weighted sequences showed symmetric
bilateral hyper intensities along large myelinated pyramidal tract fibers
in the posterior limb of the internal capsule and cerebral peduncle,
extending along the corticospinal tract.
Discussion: Our case illustrates that amyotrophic lateral sclerosis can
start with only bulbar weaknesswithout any other system involvement
and simple MRI brain can show finding suggestive of ALS at the start of
disease as in our case.

doi:10.1016/j.jns.2013.07.1564
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Posterior interosseous nerve injury caused by occluded ganglion

D.H. Kim, S.J. Jung. Department of Rehabilitation and Research Institute
of Rehabilitation, Yonsei University College of Medicine, Seoul, Republic
of Korea

Background: Posterior interosseous nerve (PIN) injury can be diag-
nosed by correlating features typical to it. However, in some cases,
dependence in these features may cause one to overlook important
factors. Also, many overemphasize on differential diagnosis with lateral
epicondylitis, which may lead to a narrow view in diagnosis and a
resulting overlook in other causes of pressure increases that may cause
PIN injury.
Case: A 69-year old right handed male shoeblack came complaining of
weakness at his right wrist. He had been carrying shoes with the wrist
flexed and pronated for several years, which has caused increased
pressure inside the radial tunnel. Physical examination revealed de-
creasedwrist andfinger extension strengthwithout any sensory changes.
Plain radiographywas normal, as well as the ultrasonographic evaluation
for extensor tendinopathy. Electromyographic evaluations revealed
abnormal spontaneous activities in the EIP, EDC, and APL muscles.
Combination of clinical presentation and medical evaluations suggested
PIN lesion, which correlated with the type of work activity. Physical
therapy modalities were applied but symptoms were only aggravated.
Finally, an MRI evaluation revealed a 13 × 6mm sized ganglion at the
supinator area with denervation myopathy of supinator and extensor
muscles. Excision of ganglion resulted in improvement of symptoms.
Conclusion: Ganglion may arise where there is inflammation and
damage of tendon and ligamentous structures. As with our case,
symptoms of PIN lesions related to occupational activity can be caused
by ganglion. MRI may be helpful in finding masses, though ultrasound
may also be useful if held in mind during evaluation.

doi:10.1016/j.jns.2013.07.1565
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Brain and muscle independent involvement in myotonic dystrophy

C. Ferratia, M. Fanina, V. Cittonb, R. Manarab, P. Cudiac, E. Pegoraroa,
C. Angelinic. aUniversity of Padova, Padova; bHospital of Padova, Padova;
cIRCSS San Camillo, Venice, Italy

Objectives: The aim of this study is to compare the degree of involve-
ment in brain and skeletal muscle in a series of 25 molecularly-defined
DM1 patients since there are few reports done in the same patients.
Methods: Twenty five DM1 patients were recruited for our study. Age
at study, age at disease onset and disease duration were recorded.
CTG(n) expansion was done in genomic DNA. Neuromuscular assess-
ment in DM1 patients was performed by Muscular Impairment Rating
Scale (MIRS). A morphometric study of muscle biopsies included the
quantitative evaluation offibre atrophy/hypertrophy factor of bothfibre
types. MRI imaging was done for White Matter Hyperintene Lesion
(WMHL) and Tractography, MRI was also evaluated.
Results: Muscle morphometric analysis showed an increased atrophy
factor (AF), AF was increased especially for type I fibres. Most patients
had abnormal MRI imaging, showing scattered supratentorial, bilateral,
symmetrical focal or diffuse WMHLs, with a typical temporo-insular
diffuse subcortical pattern.
Patients harbouring larger CTG expansion had a more severe muscle
impairment at clinical and histopathological level. We found no
significant correlation between atrophy factors and MRI total lesion
load of WMHL.
Conclusion:We conclude that greater expansion size is a risk factor for
more extensive cerebral and muscle impairment, however we found
thatmuscle and brain are independently involved possibly in relation to
a different molecular mechanism involving either Muscle Blind-Like
Protein 1 or 2 sequestration in respectively muscle and brain tissue.

doi:10.1016/j.jns.2013.07.1566
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Quantitative analysis of dysferlin expression in peripheral blood
mononuclear cells by flow cytometry as a screening tool for
dysferlinopathies

L. Sánchez-Chapula, N. Weinb, F. Fernández-Valverdec, L. Ruano-
Calderónd, R. Coral-Vázqueze, L.B. López-Hernándezf, B. Gómez-Díazg,
T. Neri-Gómezh, J.L. Andrade-Cabrerai, O. Hernández-Hernándezj, S.R.
León-Hernándezk, R. Paniagua-Pérezl, R.E. Escobar-Cedillom, A. Flores-
Jacinton, U. Cruz-Rayah. aBioquímica Muscular, Insituto Nacional de
Rehabilitación, Mexico, Mexico; bCenter for Gene Therapy, Nationwide
Children’s Hospital, Columbus, OH, USA; cPatología Experimental, Instituto
Nacional de Neurología y Neurocirugía, Mexico, Mexico; dNeurología,
Hospital General de Durango, Mexico, Mexico; eSección de Posgrado,
Escuela Superior de Medicina, Instituto Politécnico Nacional, Mexico,
Mexico; fDivisión de Investigación Clínica y Quirúrgica, CMN “20 de
Noviembre” ISSSTE, Mexico, Mexico; gMorfologia Celular y Molecular,
Instituto Nacional de Rehabilitación, Mexico, Mexico; hFarmacología
Conductual, Escuela Superior de Medicina, Instituto Politécnico Nacional,
Mexico, Mexico; iPatología Clínica, Mexico, Mexico; jMedicina Genómica,
Mexico, Mexico; kApoyo a la Investigación, Mexico, Mexico; lBioquímica
Muscular, Instituto Nacional de Rehabilitación, Mexico, Mexico;
mElectrodiagnóstico, Instituo Nacional de Rehabilitación, Mexico, Mexico;
nBioquimicaMuscular, Instituto Nacional de Rehabilitación, Mexico,Mexico

Background: Recent advances in the diagnosis of dysferlinopathies
have allowed dysferlin detection in peripheral blood mononuclear cells

(PBMC) by flow cytometry. However, there are only few studies with
limited sample sizes using this new technique in which, the endoge-
nous levels of dysferlin in healthy monocytes were not determined.
Finding such parameter is a prerequisite for using flow cytometry as a
diagnostic tool in dysferlinopathies.
Objective: To evaluate that the mean fluorescence intensity (MFI) for
dysferlin in PBMC is a useful diagnostic marker for the detection of
dysferlinopathies.
Material and methods: Blood samples were obtained from 54 healthy
individuals and 17 patients clinically diagnosed with dysferlinopathy.
PBMC were isolated by Ficoll-Histopaque centrifugation and immuno-
labeled using anti-dysferlin and anti-CD14-PerCP-Cy5.5 monoclonal
antibodies. Samples were run on a FACSCalibur flow cytometer and
analyzed using FlowJo software. The relative quantity of dysferlin was
expressed as MFI and its best cut-off point was determined using the
ROC curve.
Results: The dysferlinMFI best cut-off point was 111 fluorescence units
with a 94.1% of sensitivity (only 5.9% false negative cases) and 75.9% of
specificity (only 24.1% false positives cases). The positive predictive
value was 55.1% and the negative predictive value was 97.6%, with an
accuracy of 80.2% and a test prevalence of 23.9%.
Conclusion: The MFI cut-off point is a good marker to differentiate
samples from patients and healthy individuals with an acceptable
margin of error. Therefore, our study confirms the usefulness of this
assay for screening and diagnosis of dysferlinopathies.

doi:10.1016/j.jns.2013.07.1567
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False positive diagnosis of amyotrophic lateral sclerosis:
A two-year retrospective cohort study in turin

S. Cammarosano, C. Moglia, A. Ilardi, A. Canosa, A. Pessia, U. Manera,
D. Bertuzzo, A. Calvo, A. Chiò. CRESLA, Department of Neuroscience,
University of Turin and A.O. Città della Salute e della Scienza, Turin, Italy

Objective: To verify how many cases of suspected ALS referred to the
Turin ALS Center were confirmed as such or diagnosed differently.
Results: A total of 390 patients referred to our ALS Center from
January 1, 2011, to December 31, 2012: 296 were diagnosed as
definite or probable ALS and 27 as non-ALS MNDs. 67 cases were
reclassified as having other disorders, the most common being
cervical myelopathy and myopathies. The 296 patients meeting the
eligibility criteria included 124 women and 172 men. The mean age
at onset was 63.1 years (men 62.4; women 64.2). The presentation
was spinal in 194 cases (65.5%) and bulbar in 99 (33.5%). The 27
patients meeting a diagnosis of non-ALS MNDs included 13 women
and 14 men; the mean age at onset was 54.7 years (men 58.0,
women 53.3). The 67 patients affected by other diseases included 42
men and 25 women; the mean age at onset was 53.7 years (men
51.8, women 56.9). The most frequent diagnosis made in men was
motor neuropathy and myopathies while in women was myopathies
and multiple sclerosis.
Male/female distribution showed no significant difference among the
three groups (p = 0.61). Patients not confirmed as affected by SLA were
significantly younger and showed generalized asthenia, atypical symp-
toms, symmetrical disturbances (p b 0.05) as presentation symptoms.
Conclusions: The diagnosis of ALS remains a matter of exclusion. The
highest frequency of misdiagnosis was in younger men (26.8%;
p b 0.05) and the most common confounding symptom was weakness
of lower limb muscles (23.4%).

doi:10.1016/j.jns.2013.07.1568
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Isolated acute bilateral ophthalmoplegia as a form of anti-GQ1b
syndrome - a case report and differential diagnostic considerations

A. Tótha, G. Aradia, I. Vastagha, K. Pozsegovitsb, L. Renczb, D. Bereczkia,
Z. Arányia. aDepartment of Neurology, Semmelweis University, Faculty of
Medicine, Budapest, Hungary; bDepartment of Neurology, Dr. Kenessey
Albert Hospital, Balassagyarmat, Hungary

Background: Isolated acute bilateral ophthalmoplegia is an uncom-
mon occurrence, but it may cause differential diagnostic problems. It
may be a manifestation of the Miller Fisher syndrome spectrum,
which has been recently referred to as anti-GQ1b syndrome.
Objective: To present a case with acute bilateral ophthalmoplegia
associated with anti-GQ1b antibody positivity, but without other
typical signs of Miller Fisher syndrome (MFS). Differential diagnostic
aspects are highlighted.
Patient: A 57-year-old female patient presented with an acute onset of
diplopia, progressing to bilateral ophthalmoplegia within days. These
symptoms were preceded by flu-like symptoms. Deep tendon reflexes
were diminished, otherwise her neurological status was unremarkable,
the typical triad of MFSwas not observed. MRI of the brain was normal.
Cerebrospinal fluid examination revealed increased protein content
with normal cell count. Electrophysiological assessment showed
normal sensory nerve action potentials, whereas low amplitude or
absent sensory nerve action potentials are characteristic findings in
MFS. Serological testing confirmed anti-GQ1b class IgG antibody
positivity, supporting the diagnosis of MFS spectrum. The patient fully
recovered within 3 months, without any specific treatment, showing
the benign nature of the condition.
Discussion: Acute ophthalmoparesis may be a restricted form anti-
GQ1b syndrome. In addition to classical MFS, further variants include
Bickerstaff's brainstem encephalitis, pharyngeal-cervical-brachial paresis,
and acute ataxic sensory neuropathy. Although acute ophthalmoparesis
as a manifestation of anti-GQ1b syndrome is a benign condition, it may
cause differential diagnostic problems with potentially more serious
conditions needing prompt treatment, such as Wernicke's encephalop-
athy, ocularmyasthenia, botulism, paraneoplastic brainstemencephalitis,
or brainstem stroke.

doi:10.1016/j.jns.2013.07.1569
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“Reporting biomarker” development: Update in als patients
treated with G-CSF -mobilized hematopoietic stem cells

A.V. Khomenkoa, D. Baldaranova, J. Grassingerb, S.W. Johannesena,
I. Kobora, J. Roesla, K. Kollewec, S. Petric, R. Denglerc, M. Depped,
A. Ludolphe, J. Kassubeke, G. Schuiererf, T. Bruuna, W. Schulte-Mattlera,
U. Bogdahna. aDepartment of Neurology, University of Regensburg,
Regensburg, Germany; bDepartment of Haematology and Internal
Oncology, University Hospital Regensburg, Regensburg, Germany; cClinic
for Neurology, Medizinische Hochschule Hannover, Hannover, Germany;
dDepartment of Neurology, University of Muenster, Muenster, Germany;
eNeurological University Clinic, University Ulm, Ulm, Germany;
fDepartment of Neuroradiology, University of Regensburg,
Regensburg, Germany

Objective: Treatment development in neurodegeneration is demanding
because of time slots for evaluating effects and multiple confounders.
We selected prolonged open label “compassionate use” autologous BM

stem cell mobilization in ALS-patients to pre-validate biomarkers for
disease modulation and safety evaluation.
Methods: 20ALS patients were treated with s.c. rec-hu-G-CSF, in a
conventional 5/28 days or a 1/7 days outpatient regimen: 5 to 10 μg/kg
BWwere given daily plus Riluzole. Patients with amedian age of 48 yrs.
were evaluated by ALS-FRS-R each 4 wks. As reporting biomarkers we
assessed

(1) hypothenarmusclemotorunit number estimates (MUNE,McComas),
and

(2) cranial MRI-DTI to delineate FAI-changes as sign of axonal
damage/repair in motor cortex and pyramidal tracts,

(3) BM function including stem cell differentiation profile, smears
and blood counts, Burst forming and colony forming units.

Safety included abdominal sonography, determination of BW, pulmo-
nary function, clinical chemistry.
Results: Both application modes were safe with no obvious difference
in efficacy. Side effects were very mild, tolerance was good. No differ-
ences were detected when compared to an ALS population treatedwith
Riluzole only. Clinical outcome revealed some longer stabilisations,
unrelated to age or disease dynamics. Median overall survival in
application mode 5/28 was 2.9 years. MUNE correlated to disease
progression(p b 0.01), and DTI-FAI(p b 0.003), and showed increases in
individual patients. DTI-/ FAI-values over time indicated decrease in
most patients, in some minor improvement.
Discussion: Prolonged treatment with G-CSF is feasible and safe in
ALS patients - prospective study data are needed. MUNE, DTI and BM
function parameters are probably very useful biomarkers.

doi:10.1016/j.jns.2013.07.1570
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A missense mutation in the mouse TDP-43 gene leads to a gain
of TDP-43 mediated splicing function: Implications
for neurodegeneration

H.M. DeOliveiraa,b, T. Rickettsa,c, E. Fisherc,d, L. Greensmithd,e, P. Frattac,d,
V. Plagnolf, F. Baralleg, E. Burattig, J. Herzogg, Y. Gondoh, A. Acevedo-
Arozenaa. aMRC Mammalian Genetics Unit (MRC Harwell), Oxfordshire,
Oxford, UK; bDepartment of Physiology, Anatomy and Genetics, University
of Oxford, Oxford, UK; cUCL Institute of Neurology, London, UK; dMRC
Centre for Neuromuscular Diseases, London, UK; eSobell Department of
Motor Neuroscience and Movement Disorders, UCL Institute of Neurology,
London, UK; fDepartment of Genetics, UCL Genetics Institute, London, UK;
gInternational Center for Genetic Engineering and Biotechnology (ICGEB),
Trieste, Italy; hRiken Tsukuba Centre, Tsukuba, Japan

TDP-43 is a highly conserved member of the family of Heterog-
enous Nuclear Ribonuclear Proteins (hnRNPs). It is associated with
neurodegeneration, constituting the major component found in
neuronal cytoplasmic inclusion bodies from patients who suffered
from Amyotrophic Lateral Sclerosis (ALS) and Fronto-Temporal Lobar
Degeneration with Ubiquitinated Inclusions (FTLD-U/FTLD-TDP).
Moreover, dominant missense mutations in TARDBP, the human
gene encoding TDP-43, mostly located in its C-terminal, are causative
of ALS and FTLD-U. Both the ectopic expression of human wild type
TDP-43 and mutant alleles associated with ALS/FTLD-U have been
reported to lead to neurotoxicity in different model organisms,
including mice. This dose dependent toxicity of wild type and
mutant TDP-43 alleles makes the mechanistic dissection of mutant
toxicity challenging. Here, we characterize a novel mouse TDP-43
mutant line, carrying an ENU-induced point mutation in the mouse
endogenous Tardbp gene. Using a variety of methodologies, including
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RT-PCR, Western Blotting, Electrophoretic Mobility Assay and
primary cell culture, we report that the TDP-43 M323K mutation
(Methionine to Lysine at residue 323 of TDP-43) leads to perinatal
lethality in homozygosity and to a “gain of normal splicing function”
of TDP-43 in a dose dependent manner, which is not associated
with increased protein levels or changes in its subcellular localisation.
These results shed light on the effects of C-terminal mutation in TDP-43
and have potential implications for its role in ALS/FTLD-U.

doi:10.1016/j.jns.2013.07.1571
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Duchenne muscular dystrophy and epilepsy — rare comorbidity:
Case report

T. Zecevic, M. Raus, J. Delic, B. Medjo, M. Atanaskovic-Markovic,
D. Nikolic. University Children's Hospital, Belgrade University School of
Medicine, Belgrade, Serbia

Background: Duchenne muscular dystrophy (DMD) is a form of
muscular dystrophy that has been reported as an X-linked recessive
disease caused by a defective dystrophin gene, with a rapidly deteriorat-
ing course. Association between DMD with central nervous system
dysfunction in the form of mental retardation are well recognized, but
correlation between DMD and epilepsy is reported in only a few studies.
Objective: We present a rare comorbidity of DMD and epilepsy.
Patients and methods: We report a 3.5-year-old boy with DMD
diagnosis and generalized tonic-clonic seizures. He had no mental
retardation or cognitive decline. He had febrile seizures in the first
two years of life. His family history was insignificant.
Results: DMD was confirmed by polymerase chain reaction findings
of Xp21. EEG showed generalized paroxysms of spikes and spike
wave discharges. Repeated electroencephalography still had specific
features, but without further seizure recurrence, that underlines the
importance of careful electroencephalography evaluation in order to
achieve earlier and better seizure control.
Conclusion: Although epilepsy and DMD has been described before as a
rare comorbidity,with a total of only a twenty cases reported by different
authors, there is evident increase in the prevalence of epilepsy in these
dystrophin-deficient patients. So far, according to our best knowledge,
this is the first case described in Serbia and countries around.

doi:10.1016/j.jns.2013.07.1572
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Idiopathic phrenic neuropathies: A case series and
literature review

S. Podnar. Institute of Clinical Neurophysiology, Division of Neurology,
University Medical Center Ljubljana, Ljubljana, Slovenia

Background: Phrenic neuropathies are important, and probably
underdiagnosed cause of ortopnea, dyspnea and hypercapnic respira-
tory failure. However, the aetiology, optimal treatment and long term
prognosis of “idiopathic” phrenic neuropathies are not known.
Objective: To try establish possible aetiology and long termprognosis of
“idiopathic” phrenic neuropathies.
Patients and methods: Patients with “idiopathic” phrenic neurop-
athies were identified from this authors practice and by the literature
search. Their clinical characteristics, treatments and long term
outcomes were noted. Compatibility with neuralgic amyotrophy

diagnosis was established (typical arm motor nerve lesion findings –
definite; trigger event or pain – probable).
Results: Unilateral/bilateral phrenic neuropathy was diagnosed in 10/9
in the authors series and in 18/40 patients from the literature search.
In unilateral/bilateral groups 69% and 76% were men (p N 0.05), were
54 ± 12/56 ± 11 years old (p N 0.05), 11%/22% had diabetes (p N 0.05),
and 4%/31% hypertension (p b 0.05). Criteria of definite/probable
neuralgic amyotrophy were fulfilled by 7%/61% of patients with
unilateral, and in 20%/43% of patients with bilateral phrenic neuropathy
(p N 0.05). Non-invasive ventilation was used by 22%, IVIg by 5%,
steroids by 4% and valacyclovir by 4% of patients. Complete resolution
occurred in 23%/14% (p N 0.05), and partial improvement in 18%/40%
(p b 0.05) of patients with unilateral/bilateral phrenic neuropathy.
Conclusion: About two-thirds of patients with phrenic neuropathies
fulfilled some criteria of neuralgic amyotrophy, and about one-half
improved at least partially. Only few patients received adequate
imunomodulatory and supportive therapy, partially also due to often
too late diagnosis.

doi:10.1016/j.jns.2013.07.1573
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Possible toxicity of tuberculostatic agents in a patient with a
novel TYMP mutation leading to mitochondrial
neurogastrointestinal encephalomyopathy

V. Mihaylovaa, V. Guergueltchevaa, S. Cherninkovaa, L. Penevb,
G. Georgievab, K. Stoyanovaa, A. Todorovac, I. Tourneva,d. aNeurology, Sofia,
Bulgaria; bRadiology, University Hospital 'Alexandrovska', Sofia, Bulgaria;
cMedical Chemistry and Biochemistry, Medical University Sofia, Sofia,
Bulgaria; dCognitive Science and Psychology, New Bulgarian University,
Sofia, Bulgaria

Mitochondrial neurogastrointestinal encephalomyopathy (MNGIE) is a
rare autosomal recessive multisystemic disorder caused by TYMP gene
mutations. Here, we report on the first MNGIE patient diagnosed in
Bulgaria who carries a novel homozygous TYMPmutation (p.Leu347Pro).
The patient presented with gastrointestinal complaints, cachexia, hearing
loss, ptosis, ophthalmoparesis, polyneuropathy, cognitive impairment
and leukoencephalopathy onMRI examination of the brain. The patient´s
motor capacity declined significantly leading towheelchair dependence
several months following the administration of tuberculostatic treat-
ment suggesting mitochondrial toxicity of these agents. The advanced
stage of the disease and the poor medical condition prevented us from
performing allogenic hematopoietic stem cell transplantation (HSCT).
Early diagnosis is important not only for genetic counseling but also in
view of the timely treatment with allogenic HSCT.

doi:10.1016/j.jns.2013.07.1574
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Stiff man syndrome associated with breast cancer about 2 cases

L. Noutsaa, P.C. Mbonda Chimib, M. Camarab, Y. Fogangb, K. Toureb,
M. Ndiayeb, A.G. Diopb, M.M. Ndiayeb. aThe Cheikh Anta Diop University,
Dakar, Senegal; bNeurology, Fann Teaching Hospital, Dakar, Senegal

Background: The stiff-man syndrome (SMS) is one of the syndromes
of hyperactivity neuromuscular, it may be associated with neopla-
sias in paraneoplastic syndromes. We report 2 cases of stiff man
syndrome.
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Observation: Our patients were aged 54 years and 25 years, she had no
particular history and had axial stiffness and rigidity with abnormal
posture. Spasms were present.
The rest of the neurological examination was normal, no pyramidal
signs, extrapyramidal disorders, sensory or cognitive disabilities.
MRI brain and spinewere normal. Electromyography showed continuous
motor activity of axial muscles. CSF was normal in our two patients. Anti-
GAD could not be made. The physical examination showed a swelling
of the breast with axillary lymph nodes, which led to a puncture and
cyto-pathologic analysis revealing carcinomas. The antibodies anti-
amphiphysin could not be measured due to lack of resources.
We observed an improvement in the clinical condition diazepam,
baclofen and chemotherapy.
Conclusion: The stiff man syndrome associated with breast cancer is
described in the literature, the diagnosis of this syndrome is not always
obvious to the clinician and requires research associated pathologies.

doi:10.1016/j.jns.2013.07.1575
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Effect of carpal tunnel syndrome on ulnar nerve at wrist:
Ultrasonographic and electrodiagnostic studies

S. Kang, S.N. Yang, H.J. Kang, J.S. Yoon, S.J. Kim. Physical Medicine and
Rehabilitation, Guro Hospital, Korea University, Seoul, Republic of Korea

Introduction: Carpal tunnel is located close to Guyon´s canal and
increased pressure of carpal tunnel may affect ulnar nerve on Guyon´
s canal. The aim of study is to analyze the findings of electrophys-
iologic and ultrasonographic study in ulnar nerve in patient with
carpal tunnel syndrome (CTS) and to verify the effect of CTS on ulnar
nerve at wrist.
Methods: 12 hands of healthy volunteers (60.25 + 14.67 years) and 14
hands of patients with CTS (58.50 + 12.69) were enrolled. Electro-
physiologic study of ulnar nerve was done in all participants. Cross
sectional area (CSA) of median nerve in capal tunnel and ulnar nerve in
Guyon´s canal was evaluated by ultrasonography. The findings of
electrodiagnostic studies and CSA of ulnar nerve were compared in
patientswith CTS and control group. Correlation of CSA inmedian nerve
and ulnar nerve was evaluated in patients with CTS.
Results: CSA of median nerve in ultrasonography of patients with CTS
(15.62 + 6.47) was significantly large compared to control group
(8.02 + 0.86). CSA of ulnar nerve in ultrasonography of patients
with CTS and control group was 4.57 + 1.05 and 3.68 + 0.33,
respectively. Therewas significant difference between these two groups
(p= 0.018). Correlation of CSA of median nerve and ulnar nerve in
patient with CTS was not observed, significantly. (p = 0.088). No other
parameter in electrophysiologic study has significant different between
patients with CTS and control group.
Conclusions: Increased pressure leading to CTS may also affect ulnar
nerve in Guyon's canal. Ultrasonography can be used as an assessment
tool for the pressure effect of CTS on ulnar nerve.

doi:10.1016/j.jns.2013.07.1576
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Neuromuscular sarcoidosis: A retrospective study of 12 cases

M.Namekawaa, Y. Hayashia, S. Kondoa, T.Mashikoa, T. Kamedaa, S. Asaria,
Y. Andoa, M. Sawadaa, I. Nakanob. aNeurology, Jichi Medical University,
Shimotsuke, Fuchu, Japan; bNeurology, Tokyo Metropolitan Neurological
Hospital, Fuchu, Japan

Background: Neuromuscular sarcoidosis accounts for 5–15% of cases
of systemic sarcoidosis.
Objective: Determine the clinical characteristics of neuromuscular
sarcoidosis.
Patients and method: We enrolled 12 patients with pathologically
proven sarcoidosis with neuromuscular symptoms, who were referred
to our hospital since 2006. We retrospectively reviewed their clinical
records.
Results:Of the 12 patients, 4 had cervicalmyelopathy (3 intramedullary,
1 extramedullary), 4 had meningeal involvement (2 leptomeningitis,
2 pachymeningitis), 2 had neuropathy (1 spinal mononeuropathy
multiplex, 1 recurrent hemifacial palsy), and 2 had chronic myopathy.
Bilateral hilar lymphadenopathy andhistory of the uveitiswere observed
in 10 and 4 cases, respectively. None of the patients had cardiac
involvement. Three had been already been diagnosed pathologically as
having sarcoidosis before neuromuscular involvement. Three of the 4
patients with cervical myelopathy were diagnosed by transbronchial
lung biopsy, whereas 3 of the 4 cases with meningeal involvement were
diagnosed by meningeal biopsy. The mean level of serum angiotensin
converting enzyme (ACE) was 23.8 ± 12.9 IU/L, and was not related to
disease severity in the myelopathy and meningeal subgroups.
Conclusion: The neuromuscular presentations of neuromuscular
sarcoidosis are varied and must be differentiated from other neurolog-
ical disorders. The diagnosis of “isolated” neuromuscular sarcoidosis is
quite difficult and is neglected because the biopsy is difficult to perform.
In addition, not all of the neurological symptoms of pathologically
proven sarcoidosis might be due to sarcoidosis. It is necessary,
therefore, to develop new surrogate markers of the disease, instead
pathological examination, for diagnostic purposes.

doi:10.1016/j.jns.2013.07.1577
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MRImuscle fat quantification in ambulant patientswith limb girdle
muscular dystrophy 2A and correlation with clinical severity

R. Fernández-Torróna,b,c, A. Guisasolad, J.M. Alústizad, E. Fernándezd,
J. Sánchez-Gonzáleze, I. Lodosob, D. Otaeguib,c, J.J. Pozaa,b,c, A. Sáenzb,c,
A. López de Munaina,b,c. aNeurology, Hospital Universitario Donostia,
Spain; bNeurosciences Area, Neuromuscular Unit, Biodonostia Health
Research Institute, Spain; cBiomedical Network Research Centre for
Neurodegenerative Diseases (CIBERNED), Instituto de Salud Carlos III,
Donostia-San Sebastián, Spain; dRadiology, Osatek Donostia, Donostia-San
Sebastian, Spain; ePhilips Iberia, Madrid, Spain

Background: Muscle MRI provides information on the distribution
and evolution of limb girdle muscular dystrophies (LGMD). In the
last years quantitative sequences like 3-point Dixon technique have
been developed to measure muscle fat fraction (MFF).
Objective: To quantify MFF in lower limb muscles of ambulant LGMD
A patients and to determine its correlation with functional scales.
Material and methods: Cross-sectional study of 10 ambulant patients
with molecularly confirmed LGMD2A. Modified Gardner–Medwin–
Walton and Vignos scales were assessed to determine clinical severity.
A 3-point Dixon sequence (TE 2.3–4.6–6.9 ms, FOV 375, matrix 376/
384, thickness: 2 mm, acquisition time: 5.10 min) was performed in a
1.5T Achieva Philips scanner. MFF was calculated drawing a region of
interest covering cross-sectional area in three different slices per
muscle (ten muscles in thigh, eight in calves). Correlations between
clinical scales and MFF were determined with Spearman's rho
coefficient.
Results: Mean age was 24.20 ± 10.58 years with 12 ± 6.67 years of
disease duration. Mean clinical severity was 5.2 ± 2.3 and 4.2 ± 1.99
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in Gardner–Medwin–Walton and Vignos scales. A significant corre-
lation (p b 0.05) was detected between the mean MFF of all muscles
and Gardner–Meldwin–Walton (r = 0.84) and Vignos (r = 0.60)
scale. This correlation was also found separately in the muscles of
thigh (anterior r = 0.83, posterior r = 0.75) and calves (anterior
r = 0.65, posterior r = 0.82).
Conclusion: Muscle fat content measured with 3-point Dixon MRI
provides a high correlation with clinical severity of ambulant LGMD2A
patients and could be a useful biomarker.

doi:10.1016/j.jns.2013.07.1578
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Time from onset to treatment and prognosis in patients with
CIDP: A 3-year follow-up of 29 cases

K. Tanaka, T. Suenaga.Department of Neurology, Tenri Hospital, Tenri, Japan

Background: Time from onset to treatment may be important for CIDP
prognosis, although this variable has not been systematically assessed.
Objective: To investigate the association between time from onset to
treatment and prognosis in CIDP patients.
Patients and methods: We retrospectively enrolled 29 consecutive
CIDP patients [15 males, median age, 58 years (range, 15–82 years)]
whowere followed-up for 3 years after initial treatment. Twenty-seven
patients fulfilled the EFNS/PNS definite criteria. Two patients catego-
rized to probable CIDP were diagnosed using sural nerve biopsy. The
primary outcome was good prognosis, which was defined as stable
disease activity ≥2 years and Hughes grade of 0–1 at 3 years. Clinical
characteristics, time from onset to treatment, and Hughes grade at
initial treatment were evaluated as predictors of good prognosis.
Results: Patients were first treated with immunoglobulin infusion
(57.1%), corticosteroids (32.2%), and plasmapheresis/immuno-
absorption (10.7%). Twenty-five patients (86.2%) responded to the
treatments. Patients showed monophasic (17.2%), relapsing (51.7%),
and chronic (31.1%) clinical courses. Twelve patients (41.4%) showed
good prognosis. Six of 8 (75.0%) patients treated b8 weeks and 6 of
14 (42.9%) patients treated from 8 weeks to 1 year after onset
showed good prognosis, whereas none of 7 patients treated ≥1 year
after onset demonstrated good prognosis (Fisher's exact test,
P = 0.01). Hughes grade at initial treatment was not significantly
associated with good prognosis (Fisher's exact test, P = 0.67).
Conclusion: Time from onset to treatment was suggested to be
important for CIDP prognosis, regardless of the disease severity at
initial treatment.

doi:10.1016/j.jns.2013.07.1579
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Rare case of leprosy, where initial presentation is carpal
tunnel syndrome

Y.B. Sharma. Neurology, Vedant Superspeciality Hospital, Vadodara, India

33-year-old woman from village area of country, had history of right
arm pain with tingling like sensation, especially aggravated in night
time. Clinically suspected carpal tunnel syndrome confirmed with
nerve conduction study. Apart patient did not have any other
symptoms related to skin or other nerve involvement. 9 months
post decompression surgery patient had developed hypo pigmented
rash on forearm and leg, as well as trophic ulcer in hands. With no

apparent exposure to leprosy, clinical and histological evidence of
tuberculoid leprosy was found. A particular characteristic of this case
was leprous neuritis involving the median nerve which was
diagnosed clinically as carpal tunnel syndrome, and scheduled for
surgical treatment. Under treatment with dapsone and rifampicin,
however, the condition cleared up completely.

doi:10.1016/j.jns.2013.07.1580
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Cholinergic neuromuscular hypersensitivity in musk antibody
positive myasthenia gravis

H.Y. Shin, H.J. Park, Y.C. Choi, I.N. Sunwoo, S.M. Kim. Department of
Neurology, Yonsei University College of Medicine, Seoul,
Republic of Korea

Background: The patients with MuSK antibody (MuSK-Ab) positive
myasthenia gravis (MG) show distinct responses to acetylcholines-
terase inhibitor (AChEI), such as less effective therapeutic response
to AChEI and more frequent nicotinic side effects and negative result
of diagnostic AChEI test. Some MuSK-Ab positive MG patients
experience overt worsening after AChEI treatment. In addition, the
compound muscle action potential with extradischarges (CMAP-EDs),
elecrophysiologic feature of cholinergic neuromuscular hyperactivity,
may develop in the MuSK-Ab positive MG patients with usual thera-
peutic dose of AChEI.
Objective: We investigated the clinical and electrophysiologic
features of cholinergic neuromuscular hypersensitivity in MuSK-Ab
positive MG patients.
Patients and methods: We retrospectively reviewed the medical
records and electrodiagnostic findings of seventeen MG patients
(MuSK-Ab positive: 10, MuSK-Ab negative: 7) who underwent
electrodiagnostic test before and after neostigmine test.
Results: The MuSK-Ab positive patients had higher frequency of
intolerance to oral pyridostigmine bromide (50 vs 0%, p = 0.044)
and lower maximal dose of oral pyridostigmine (90 vs 480 mg/day,
p= 0.023) than the MuSK-Ab negative. The frequency of positive
results of neostigmine test was significantly lower in the MuSK-Ab
positive patient the in the MuSK-Ab negative (100 vs 40%,
p= 0.035). The nicotinic side effects of neostigmine were more
frequent in the MuSK-Ab positive patients (80 vs 14.3%, p = 0.015).
The CMAP-EDs were more frequently developed after neostigmine
injection in the MuSK-Ab positive patients than the MuSK-Ab
negative (90 vs 14.3%, p = 0.004).
Conclusion: Cholinergic neuromuscular hypersensitivity is a distinct
characteristic of MuSK-Ab positive MG.

doi:10.1016/j.jns.2013.07.1581
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Effect of Alpha-Lipoic Acid on the postural stability of patients
with diabetic peripheral neuropathy

D. Petrovaa, K. Stamboliebab. aDepartment of Neurology, National
Transport Hospital “Tzar Boris III”, Bulgaria; bDepartment of Cognitive
Psychophysiology, Institute of Neurobiology, Bulgarian Academy of
Sciences, Sofia, Bulgaria

Background: Diabetic peripheral neuropathy (DPN) is a common
complication of diabetes mellitus, that affects the postural stability.
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There are researches about the effect of Alpha-Lipoic Acid (ALA) on
the reduction of pain and improvement of neuropathic deficits.
Objective: This study evaluated the effect of treatment with ALA on
the postural stability in patients with type 2 DPN.
Patients and methods: Sixty patients and 20 healthy age-matched
subjects took part in this investigation. All patients had a good
glycemic control. The two schemes of treatment were applied: the
first — with 600 mg ALA (5 day infusion and 60 day oral dose), and
the second — ALA, benfotiamin, pyridoxine and cyancobalamine
together. The postural stability was evaluated using static post-
urography under two visual conditions (eyes open and eyes closed)
on stable and soft surfaces. The investigations were made on the first,
5th and 60th day after the drug therapy.
Results: Before the treatment with ALA the all posturographic
parameters, for both patient groups were significantly higher than
in healthy subjects. After treatment the sway velocity and sway path
decreased. The most pronounced decrease was observed in sway
path during stance on foam support with closed eyes. The changes of
the posturographic results after the combined therapy were better
than with ALA only.
Conclusion: Treatment with combined therapy (ALA, benfotiamin,
pyridoxine and cyancobalamine together) showed stabilizing effect
on the quiet upright stance, that leads to improvement of the quality
of life of patients with type 2 DPN.

doi:10.1016/j.jns.2013.07.1582
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Classification of sporadic lower motor neuron disease in
Jeju Island

S.-Y. Kang. Neurology, School of Medicine, Jeju National University, Jeju,
Republic of Korea

Objectives: The sporadic forms of lower motor neuron disease
(LMND) constitute a heterogeneous group of diseases with largely
unknown pathogenesis. Clinical, genetic, electrophysiological, and
immunological findings can help to distinguish patients with LMND
who never develop amyotrophic lateral sclerosis (ALS) from patients
with typical ALS.
Methods:We studied the clinical and electrophysiological features of
23 patients with sporadic LMND in a cross-sectional study. Disease
duration was more than 4 years to exclude the majority of patients
with ALS. Based on the pattern of weakness, we classified patients
into three groups: with generalized weakness (group 1); with non-
generalized asymmetrical weakness of the arms (group 2); with
non-generalized asymmetrical weakness of the legs (group 3).
Results: We identified two patients in group 1, eighteen patients in
group 2, and three patients in group 3. Distinctive features of group 1
were an older age at onset, more severe weakness and muscle
atrophy and more widespread abnormalities on needle EMG. In
groups 2 and 3, age at onset was younger than patients in group 1.
However, needle EMG findings also suggested a more widespread
disease process. Retrospectively, the prognosis of sporadic LMND
seems to be relatively good after a median disease duration of
8 years.
Conclusion: The clinical phenotypes of the different subgroups
described in this study may help to differentiate the several LMND
forms from each other. However, prospective studies are needed to
investigate whether specific clinical or pathogenic variables may
help to identify patients with a more benign form of LMND.

doi:10.1016/j.jns.2013.07.1583
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A rare case of an African–American male with AOA2

S. Mishraa,b,c, N. Rafieib, R. Freundlichd, B. Trikamjia, B. Shabyd.
aNeurology, VA Greater Los Angeles HCS, North Hills, Los Angeles, USA;
bNeurology, David Geffen School of Medicine, UCLA, Los Angeles, USA;
cNeurology, Keck School of Medicine, USC, Los Angeles, USA; dNeurology,
Olive View-UCLA Medical Center, Sylmar, CA, USA

Background: Ataxia with oculomotor apraxia type 2 (AOA2) is an
autosomal recessive cerebellar ataxia caused by mutation of the
senataxin gene (SETX) on chromosome 9q34 and characterized by
cerebellar atrophy, axonal sensorimotor neuropathy, oculomotor
apraxia, and elevated serum alpha-fetoprotein (AFP).
Objective: We describe the case of a 32 year African–American male
with classic clinical features of AOA2 with positive SETX gene
mutation.
Methods: At birth the patient was delivered without complications
and had normal development. At 7–8 years of age he developed
difficulties with coordination and became wheelchair bound by age
of 12. Since then he has been suffering from progressive cognitive
impairment, polyneuropathy and hypercholesterolemia. However,
family history is unclear. Neurological examination is significant
for moderate cognitive impairment, dysarthria, dysconjugate gaze,
jerk nystagmus and alternating strabismus. Motor exam revealed
normal tone, reduced bulk in all the extremities and reduced
strengths in bilateral lower extremities. Dysmetria on limb move-
ments and marked ataxia were noted. Reflexes were absent in all the
extremities.
Results: NCS revealed progressive sensorimotor axonal polyneuro-
pathy and EMG showed evidence of acute & chronic denervation. MRI
revealed marked cerebellar atrophy and degenerative changes in the
cervical spine. Genetic testing was performed for AOA2 and Fragile X
syndrome was positive for the SETX gene, confirming the diagnosis of
AOA2.
Conclusion: AOA2 is a rare condition frequently seen in Europe,
North Africa and West Indies. Most of the cases encountered in the
US are of French descent. Our case is unusual in that the patient was
of African–American origin.

doi:10.1016/j.jns.2013.07.1584
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Nerve ultrasound score in distinguishing chronic inflammatory
demyelinating polyneuropathy from Guillain–Barré syndrome

A. Kerasnoudis, K. Pitarokoili, V. Behrendt, R. Gold, M.-S. Yoon.
Neurological Department, St. Josef Hospital, Ruhr University,
Bochum, Germany

Background: GBS is defined as an acute-monophasic poly-
radiculoneuropathy, while CIDP may also present (16% of the cases)
with a subacute-monophasic course. Their differential diagnosis is of
great importance, as their therapies differ significantly.
Objective: The aim of this studywas the development and evaluation of
a new ultrasound score to distinguish these two nosologies.
Materials/methods:

Phase-1 (development):
20 GBS (mean-age 58.3y, SD± 13.8; 10 women), 20 CIDP-patients
(mean-age 56.7y, SD ± 13.5; 6 women), 75 healthy-subjects (mean-
age 53.5y, SD ± 14.8; 30women) underwent nerve-ultrasound, amean

Abstracts / Journal of the Neurological Sciences 333 (2013) e422–e480e442

http://dx.doi.org/10.1016/j.jns.2013.07.1582
http://dx.doi.org/10.1016/j.jns.2013.07.1583
http://dx.doi.org/10.1016/j.jns.2013.07.1584


of 3.4 years (SD ± 2.91) and 4.55 years (SD ± 3.5) respectively, after
onset. Using the acquired ultrasound data we developed a “Bochum-
ultrasound-score” (BUS) summarizing:
1) the cross sectional area (CSA) of the ulnar nerve in Guyon's canal,
2) CSA of the ulnar nerve in upper arm,
3) CSA of the radial nerve in spiral groove,
4) CSA of the sural nerve between gastrocnemic muscle.

The patient received 1 point for every anatomic site of the “BUS”,
where he showed pathological CSA enlargement (min = 0, max= 4).

Phase-2 (evaluation):
Further 21 GBS (mean-age 54.2y, SD ± 12.6; 12 women), 10 CIDP-
patients (mean-age 55.1, SD ± 9.9; 3 women) underwent blinded for
the diagnosis examination with the “BUS”, a mean of 2.3 years (SD ±
1.5) and 3.8 years (SD ± 2.7) respectively, after onset.

Results: The “BUS” showed a sensitivity of 90%, specificity of 90, 4%
(PPV81, 8%, NPV = 95%) in distinguishing CIDP from GBS.
Highlight: 6 patients with subacute polyradiculoneuropathy (mean-
age 52, 6, SD ± 16, 47; 2 women), who presented in year 2012 to our
department, underwent blinded for the diagnosis examinationwith the
“BUS” a mean of 2.8 weeks (SD ± 2.1) after onset. The “BUS” showed a
sensitivity of 75%, specificity of 100% (PPV= 100%, NPV= 66%) in
distinguishing subacute-CIDP from GBS.
Conclusion: The “BUS” seems to allow a reliable distinction of CIDP
from GBS.

doi:10.1016/j.jns.2013.07.1585
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Plasma cortisol levels in amyotrophic lateral sclerosis

R. Spataroa, P. Volantib, F. Vitalec, T. Collettia, D. De Ciccob, F. Melic, V. La
Bellaa. aDepartment of Experimental BioMedicine and Clinical Neuro-
sciences, University of Palermo, Palermo, Italy; bNeurorehabilitation
Unit, Salvatore Maugeri Foundation, Mistretta, Italy; cDepartment of
Sciences for Health Promotion ‘G. D'Alessandro’, University of Palermo,
Palermo, Italy

Background: Amyotrophic lateral sclerosis (ALS) is associated with a
significant distress, being possibly linked to changes in hypothalamic–
pituitary–adrenal (HPA) axis activity or other stress–response systems.
An early study reported a loss of cortisol circadian rhythmicity in ALS
patients (Patacchioli et al, 2003), whilemore recently it has been shown
a blunted cortisol awakening response, which correlated with the
clinical status and depressive mood (Rozentaal et al, 2012).
Objective: To assay the circadian plasma cortisol levels in ALS and to
study their relationship with the clinical phenotype and rate of
disease progression.
Patients and methods: 122 ALS patients (Bulbar, 30; Spinal, 92; M/
F = 1.73) and 103 controls (not affected by neurological or psychiatric
disorders, free of drugs; M/F = 1.75) were recruited. Disease progres-
sion was scored with ΔFS. Plasma cortisol level (ug/dl) was assayed
from fasting patients and controls at 8:00 and 20:00 using Elecsys®
Cortisol Immunoassay System. Data were analyzed with the Mann–
Whitney U test or, where appropriate, with the Kruskal–Wallis test.
Results:We found higher levels ofmorning cortisol in ALS patients than
controls (morning: ALS, 15.2 [11.5–18.9] vs Controls, 11.4 [8.8–14.3],
p b 0.001; evening: ALS, 7.5 [4.7–11.8] vs Controls, 7.9 [5.4–10.0],
p = 0.6). The hormone's morning level was higher in the spinal-onset
group (Spinal, 15.9 [11.9–19.0] vs Bulbar, 13.5 [10.1–18.6] vs controls,
11.4 [8.8–14.3], p b 0.001) and in patients with intermediate/rapid
disease course.

Conclusions: Morning plasma cortisol level is increased in ALS and
correlates with site of onset and rate of disease progression. Thus, a
subgroup of ALS patients may have an altered HPA axis activity.

doi:10.1016/j.jns.2013.07.1586
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Lateral spread responses on facial motor nucleus suppression
using intravenous diazepam in patients with hemifacial spasm

S.I. Choi, D.H. Jang, M.-W. Kim. Rehabiliation Medicine, The Catholic
University of Korea, Incheon, Republic of Korea

Introduction: There has been a controversy between two hypotheses
for the pathophysiology of hemifacial spasm: peripheral theory and
central theory are two candidate. This study sought to investigate the
pathophysiologic mechanism of hemifacial spasm.
Materials and methods: A total of 6 patients with hemifacial spasm
were recruited. In experimental study, supraorbital nerve stimulation
with orbicularis oris muscle recording study and lateral spread test
were performed, then we applied intravenous diazepam 10mg to the
patients for facial motor neuronal suppression. Two ‘drug series’ were
recorded, 10 min and 20 min after the subject had received a 10 mg
diazepam intravenously.
Result: In all patients, orbicularis oris responses were appeared on
supraorbital nerve stimulation with orbicularis oris muscle recording
study and late responses were appeared on lateral spread test. After
diazepam injection, on supraorbital nerve stimulation with orbicularis
oris muscle recording study, latencies of orbicularis oris response were
showed slowing tendency as time passes in the patents. On lateral
spread test, however, in all patient, latencies of direct and late responses
were consistent as time passes.
Discussion: In our present study, we inhibited facial motor nucleus
using diazepam that is CNS depressant. If the site of abnormal cross
transmission is in the facial nucleus, lateral spread response should be
recorded with a wave form of delayed latency as our supraorbital nerve
stimulation with orbicularis oris muscle recording study. The results
suggest peripheral pathway, ectopic excitation–ephaptic transmission
as the pathophysiologic mechanisms in hemifacial spasm.

doi:10.1016/j.jns.2013.07.1587
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Guillain–Barré syndrome in HIV infection — A case report

E.C. Roscaa,b, O. Roscac, L. Chiceab,M. Simua,b. aDepartment of Neurology II,
University of Medicine and Pharmacy ‘Victor Babes’, Timisoara, Romania;
bDepartment of Neurology II, Clinical Emergency County Hospital,
Timisoara, Romania; cDepartment of Infectious Diseases I, University of
Medicine and Pharmacy “Victor Babes”, Timisoara, Romania

Background: The acute inflammatory demyelinating polyradicu-
loneuropathy or the Guillain–Barré syndrome (GBS) was rarely
described in HIV-infected patients. Recent studies suggest that the
treatment with Immunoglobulin (IVIG) not only improves the neuro-
logic symptoms, but in addition to ART therapy, it also reduces the HIV
reservoir.
Objective: We report the case of a 21-year-old man, with gener-
alized motor deficit that interrupted his ART therapy 3 months
ago. Five days before admission, he noted paresthesias in his limbs,
followed by pain and progressive weakness.
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Patients and methods: On neurological examination, he had 1/5
strength in the lower extremities, 3/5 strength in the upper extremities,
diminished tendon reflexes, and decreased sensation in the lower limbs
and dysphagia. Examination of the CSF revealed increased protein
level and pleocytosis. Electromyographic findings suggested an acute
demyelinating process with conduction block. A diagnosis of GBS
was made and the patient received treatment with a 5-day course of
0.4 g/kg/d IVIG. He refused the ART therapy.
Results: After the treatment, the neurological status improved (3/5
strength in lower extremities, 4/5 in upper extremities, swallowing
problems remitted). Interestingly, his CD4 and CD8 cell counts
increased and the plasma viral load decreased.
Conclusion: IVIG has several effects on the immune system but the
mechanism of action in HIV infection is unknown; recent studies
suggest its utility as adjuvant therapy in HIV infection. The present
case brings further evidence in favor of this hypothesis. Furthermore,
the patient's immune status improved and the viral load decreased
without any ART therapy.

doi:10.1016/j.jns.2013.07.1588
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Mutations in anoctamin 5 in limb girdle muscular dystrophy in
Norway: Phenotypic variability and mutation spectrum

C.M. Wahla,b,c, M. Van Ghelueb,d, K.A. Arntzena,b,c, H. Halvorsene,
M. Ingebrigtsend, A. Skogstadd, B. Hestholmd, S. Løsetha,b, S.I.Mellgrena,b,
F. Rasmussenf, S. Lindahlc,e, C. Jonsrudd. aDepartment of Neurology
and Neurophysiology, University Hospital of North Norway Tromsø,
Tromsø, Norway; bDepartment of Clinical Medicine, University of Tromsø,
Tromsø, Norway; cNational Centre of Neuromuscular Diseases, UNN
Tromsø, Tromsø, Norway; dDepartment of Medical Genetics, Division of
Child and Adolescent Health, Tromsø, Norway; eDepartment of Pathology,
Division of Diagnostic Services, University Hospital of North Norway
Tromsø, Tromsø, Norway; fDepartment of Neurology, University Hospital
Oslo, Oslo, Norway

Background: Recently, recessive mutations in the ANO5 gene have
been identified as a major cause in limb girdle muscular dystrophy
(LGMD) and distal muscular dystrophy with high CK-levels.
Objective:We aimed to investigate the prevalence of ANO5-mutations
in Norway, and present clinical and biopsy findings of those with
confirmed ANO5-mutation.
Material and methods: In the current study 53 Norwegian probands
(31 males, 22 females) with myopathy of unknown etiology and high
CK levels were tested for ANO5 mutations. Retrospectively, patients
with confirmed ANO5-mutations were thoroughly investigated
clinically, MRI of the lower limbs, muscle biopsies and EMG-findings
were analyzed.
Results: In nine families, 11 patients with biallelic sequence variants in
ANO5 were identified. Four of these patients were from North Norway
and hence minimum prevalence in North Norway is estimated to 1/
100,000. Seven patients were either homozygous or compound
heterozygous for the most commonly found truncating mutation
c.191dupA in exon 5. Mutations in ANO5 were exclusively found in
male LGMD patients. The clinical symptoms were slowly progressive
and affected mainly the lower limbs without any respiratory or cardiac
affection. MRI of the lower limbs showed pathologic findings even in
mildly affected patients. In EMG some patients only exhibited
neurogenic changes.
Conclusion: LGMD2L, caused by mutations in the ANO5 gene, is a
common cause of LGMD and might be the second or third most
common cause behind LGMD2I and LGMD2A in Norway. LGMD2L

predominantly affects the lower limbs andmuscle andMRI seems to be
a valuable tool to detect muscle pathology.

doi:10.1016/j.jns.2013.07.1589
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Autosomal dominant Brown–Vialetto–Van Laere syndrome with
UBQLN1 mutation

R. Spataroa, F.L. Confortib, R. Mazzeib, V. La Bellaa. aDepartment of
Experimental BioMedicine and Clinical Neurosciences, University of
Palermo, Palermo, Italy; bInstitute of Neurological Sciences, National
Research Council, Mangone, CS, Italy

Background: Brown–Vialetto–Van Laere syndrome (BVVLS) is a rare
MND characterized by childhood onset, bulbo-pontine paralysis and
neurosensory deafness. Recent genetic studies have demonstrated
mutations in c20orf54 riboflavin encoding gene in most familial
cases, recessive mutations on Chr. 8q24.3 in a Lebanese family and
the UBQLN1 gene mutation E54D in a sporadic BVVLS patient.
Objective: To report the phenotypic and genotypic characteristics of
an Italian family with autosomal dominant BVVLS.
Patients and methods: The family studied has two clinically-
documented cases. The proband is a 15-year-old girl affected by
BVVLS since she was 3. She is now tetraplegic and tracheostomized.
The second case is the proband's maternal aunt. She was diagnosed
with BVVLS at 20, but deafness and bulbar weakness started during
adolescence. She died at 27 because of respiratory insufficiency.
For genetic testing, we obtained an informed consent from the
proband's father. DNA was extracted from blood and the screening
for c20orf54 and UBQLN1 genes was performed. Coding sequences of
both genes were amplified and directly sequenced.
Results: A heterozygous substitution E54D in exon 1 of the UBQLN1
gene was found in the proband. No mutations in the c20orf54 gene
were detected. Screening for UBQLN1 and c20orf54 gene mutations
in available asymptomatic living relatives (the father and the
brother) was negative.
Conclusions: In this study we describe the first family with an
autosomal dominant form of BVVLS linked to a UBQLN1 mutation.
The pattern of inheritance is autosomal dominant with incomplete
penetrance and with variability of age of onset.

doi:10.1016/j.jns.2013.07.1590
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A report of two cases of Guillian Barre syndrome variants post
dengue infection

T. Gosavia,b, C.W. Yipa,b, P. Kumara,b, Y.L. Loa,b. aNeurology, National
Neuroscience Institute, Singapore, Singapore; bNeurology, Singapore
General Hospital, Singapore, Singapore

Background: Various viral infections have been known to precede
the development of Guillian Barre Syndrome (GBS). Cytomegalovirus
and Epstein Barr virus are commonly implicated. Influenza, para-
influenza, adenovirus, herpes simplex and varicella zoster virus have
been rarely implicated. Post dengue GBS is an extremely rare
neurologic complication of dengue with only few cases reported in
literature.
Objective: To report two cases of post dengue GBS and to analyse their
clinical presentation, electrophysiologic studies and the outcome.
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Patients and methods: Both patients presented with limb weakness
and their clinical examination was consistent with hyporeflexic/
areflexic quadriparesis.
Patient 1 had history of ongoing fever of 4 day duration with
thrombocytopenia and mild hepatitis. His dengue PCR was positive.
His weakness recovered fully spontaneously.
Patient 2 had history of dengue infection a week ago with dengue IgM
positive. She also had autonomic instability and bilateral facial
weakness. She was treated with IVIG. She had partial recovery with
residual weakness at discharge.
Results: Patient 1 had an acute inflammatory demyelinating poly-
neuropathy (AIDP/conventional GBS) with good clinical recovery.
Patient 2 had an acute motor-sensory axonal polyneuropathy
(AMSAN variant of GBS) with partial recovery.
Conclusion: GBS is rare but known neurologic complication of
dengue virus infection. It can present as different clinical variants of
GBS. GBS should be considered if any patient with recent or ongoing
dengue infection presents with weakness. Prognosis can be variable
depending upon the pattern of nerve injury.

doi:10.1016/j.jns.2013.07.1591
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Parameters settings of NIV: Can they predict functional and
survival outcome in ALS patients?

A.C. Bragaa, A.C. Pintob,c, M. de Carvalhod. aTranslational and Clinic
Physiology Unit, Instituto de Medicina Molecular, Faculty of Medicine,
Lisbon, Portugal; bPhysical Medicine and Rehabilitation, Hospital Santa
Maria, Lisboa, Portugal; cTranslational and Clinic Physiology Unit,
Instituto de Medicina Molecular, Faculty of Medicine, University of
Lisbon, Portugal; dNeurology Service, Hospital Santa Maria, Instituto de
Medicina Molecular, Faculty of Medicine, Lisbon, Portugal

Background: The lack of more specific tools, with low costs, which
may be associated with the ALSFRS score to assist in analyzing the
prognosis, is a constraint factor in the follow-up of ALS ventilated
patients.
Objective: We analyzed potential predictors that can be related to
rate of functional decline and survival measured by ALSFRS in ALS
patients and disease duration.
Patients and methods: Prospective, comparative trial of 60 consec-
utive ALS patients (G1 = 29 dead, G2 = 31 alive), compliant to Non-
Invasive Ventilation (NIV), followed up within the same period from
January 2008 to May 2012. All patients were followed-up with
ALSFRS, oximetry, Respiratory Function Test (RFT) and blood gases
analysis once every three months. Primary outcomes included
ALSFRS functional decline and disease duration; secondary outcomes
included time of NIV, oximetry data and parameters settings at NIV
adaptation.
Results: No clinical or laboratorial differences were observed between
groups (dead or alive) for any variable at admission. Disease duration
(in days) from symptoms was higher in G1 (p=0.46), as well as
duration to NIV (p= 0.12), but not significantly. These 2 variables
correlate positively with maximal inspiratory pressure, IPAP and
backup breathing rate. Multivariate Cox regression analysis showed
that several parameters settings of NIV and data from RFT were
associated with rate of functional decline in these patients.
Conclusions: For the first time, determinants of functional decline
are significantly related to parameter settings of NIV equipment as
well as to compliance data.

doi:10.1016/j.jns.2013.07.1592
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Cognitive and psychological profile in Tunisian children with
Duchenne muscular dystrophy

N. Ben Achour, H. Klaa, I. Kraoua, H. Benrhouma, A. Rouissi,
N. Gouider-Khouja, I. Ben Youssef-Turki. Department of Child and
Adolescent Neurology, National Institute Mongi Ben Hmida of Neurology,
Tunis, Tunisia

Background: In Duchennemuscular dystrophy (DMD),mutation of the
dystrophin gene has long been recognized as a cause of intellectual
impairment. However, underlying etiopathogical mechanisms remain
unclear.
Objective: To analyze cognitive and psychological profiles in Tunisian
children with DMD and their correlation with causal mutations.
Patients and methods: Over 8 years (2005–2013), 18 boys were
followed up in our department for a genetically confirmed diagnosis of
DMD. Neuropsychological evaluation including full-scale intelligence
quotient (IQ), memory assessment, verbal performances, attention
processes, executive functions, mood and behavioral patterns. Correla-
tion between dystrophin genemutation and neuropsychological profile
was analyzed.
Results: Mean age of patient was 11.16 years. Causal mutation
predicted to lead to a loss of the Dp140 isoform has been found
in 13 patients. Mean age at neuropsychological evaluation was
6.9 years. General intelligence assessments showed a mean IQ
of 82 (range 50–110). Impairment in working memory was noted
in 10 patients. Verbal performances and attention processes
were altered in respectively 5 and 3 patients. Executive dysfunc-
tion was noted in 3 patients. Cognitive deficits were correlated to
the loss of Dp 140 isoform in 9 patients out of 13. There was no
evidence of cognitive declining with the progression of muscular
deterioration.
Conclusion: Our results support emerging evidence of central nervous
system involvement resulting in neuropsychological disorders in DMD.
The loss of Dp 140 seems to be involved in the pathological mechanism
underlying cognitive impairment.
Neuropsychological deficits should be systematically detected in
DMD in order to improve patient's quality of life.

doi:10.1016/j.jns.2013.07.1593
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Extracorporeal photochemotherapy in treatment of myasthenia

O. Sidorova, A. Kildyushevsky, S. Kotov. Department of Neurology,
M.F. Vladimirsky Moscow Regional Clinical and Research Institute,
Moscow, Russia

Aim: Estimation of extracorporeal photochemotherapy (EPCT) efficacy
in myasthenic patients.
Material and methods: A total of 31 patients with generalized
myasthenia were treated beyond exacerbation period. Muscular
strength was evaluated according to 5-score scale. EPCT method was
as follows: patients underwent interrupted leukapheresis procedure,
which yielded, out of 1 L of patient blood, approximately 200–250 ml
of leukocyte-enriched blood containing, on the average, 2.4З–
3.6 × 109 mononuclear cells. Prior to reinfusion, leukocyte suspen-
sion was UV radiated. Treatment course included 4 expositions
(2 times a week with two expositions each time). Each
patient received photosensitizing drug before each exposition.
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Lymphocyte subpopulation, interferon status, and immunoglobu-
lins were analyzed.
Results: Improvement was noted in 27 of 31 patients (87%).
Statistically significant increase of strength was registered in mimic,
neck and biceps muscles, musculus deltoideus, musculus gastrocne-
mius, and musculus iliopsoas (р b 0.05). Clinical effect was retained
for 3–4 months. There is a 2-year-follow-up of a patient, admitted
to the hospital with bulbar and oculomotor disturbances. During
further regular treatment, bulbar disturbances disappeared, and
mild eye double-seeing was cured after the first exposition.
Lymphocyte subpopulations in general decreased, immune regula-
tory index CD4/CD8 normalized. Immunoglobulin levels decreased,
mainly IgA (by 18%), and less-IgG (by 8,3%) and IgM (by 2%).
Decrease of interferon status mean values was statistically
insignificant.
Conclusion: Extracorporeal photochemotherapy is an effective and
prospective method of myasthenia therapy. EPCT is an alternative
method of medicamentous treatment of myasthenia, not requiring
glucocorticoids or cytostatic drugs.

doi:10.1016/j.jns.2013.07.1594
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Macrophages involvement in neurodegenerative process in motor
neuron disease

D. Labunskiya, T. Fedotovab. aBiomedical Engineering, University of
Northern California, Santa Rosa, CA, USA; bTver State Medical Academy,
Tver, Russia

Amyotrophic lateral sclerosis (ALS) is incurable neurodegenerative
disease characterized by death of upper and lower motor neurons.
Neuroinflammation is pathological marker of many neurodegenera-
tive diseases including ALS and is typified by activation and
proliferation of microglia and infiltration of T cells into brain and
spinal cord. Damaged motor neurons are able to activate comple-
ment system microglia and astrocytes, which can contribute to
neurodegeneration. Activated microglia and astrocytes are found in
close proximity to dying motor neurons. Their activation status and
proliferation seemingly increases with disease progression. Aim of
our research was to investigate pathologic changes of brain stem
(BS) in ALS, we analyzed midsagittal sections of BS from 24
individuals with ALS and 29 controls by using conventional staining
and immunohistochemistry with antibodies against CD68 and GFAP.
Also we studied macrophagal phagocytosis in 67 patients with
different ALS forms. Control group comprised from 122 healthy
donors of same gender, age groups. The number of CD68-immuno-
reactive macrophages/microglia and GFAP-immunoreactive astro-
cytes were significantly higher in individuals with ALS than in
controls in all areas of the BS except rostrum. Among the patients
with ALS, the number of macrophages/microglia and astrocytes was
significantly higher in isthmus than in rostrum. Multiple immuno-
fluorescence labeling of selected biomarkers revealed different
microglial phenotypes during culturing. These findings suggest that
pathologic changes in the BS in ALS are present in posterior midbody
and isthmus, where callosal motor fibers may traverse between two
hemispheres. CD68 and GFAP immunohistochemistry are sensitive
methods to detect those pathologic changes in routine paraffin-
embedded specimens.

doi:10.1016/j.jns.2013.07.1595
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Symptoms and complaints of the patients with dm1 at the
early stage

K. Ogataa, M. Suzukia, K. Yatabea, T. Shigeyamab, Y. Honmaa, K.Mommaa,
Y. Tanakaa, R. Akatania, I. Nonakaa,c, T. Tamuraa, M. Kawaia. aNeurology,
National Hospital Organization Higashisaitama Hospital, Hasuda, Japan;
bCardiology, National Hospital Organization Higashisaitama Hospital,
Hasuda, Japan; cNational Center of Neurology and Psychiatry, Kodaira,
Japan

Myotonic dystrophy type 1 (DM1) is an autosomal dominant
disorder with dysfunction of multiple systems. Concurrent features
of skeletal muscles, myotonia and weakness, do not make difficulties
with DM1 patients in early and mild stage, and progress slowly.
Consequently, the diagnosis of DM1 at the early stage is difficult and
tends to delay. We analyzed main symptoms at onset and chief
complaints at the first visit to clinic from the medical records of 67
patients with DM1 (41 males, 26 females). Mean age of their onset
was 27.2 + −14.1. The main symptoms at onset were: weakness,
40; myotonia, 17; mental retardation, 8; dysarthria, 1; lumbago, 1.
Mean interval from onset to their first visit to neurological clinics
about DM1 was 11.6 +−9.9 years. The chief complaints at the first
visit to clinics were: weakness, 44;myotonia, 7; dysarthria, 2; lumbago,
2; genetic counseling, 2; apathy, 1; syncope, 1; no complaint, 8. Among
17 patients onset with myotonia, only 7 were with also myotonia as
the chief complaint at the first visit to clinic. Among 40 patients onset
with weakness, 33 were with weakness as the chief complaint at the
first visit to clinic. Myotonia is a characteristic and important sign for
DM1, which provides early diagnosis. In contrast, myotonia is less
likely to be a reason for consultation to physician, suggesting that
patients with DM1 are suffering more with weakness than with
myotonia.

doi:10.1016/j.jns.2013.07.1596
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Clinical and neuroimaging features of familial C9FTD/ALS: A
case report

J. Pardoa, M. Pardo-Parradoa, J. Clarimónb,c, A. García-Redondod,e,
E. Cebriánf, I. Jiménez-Martíneza, J. Cortésg, P. Aguiarg, J.A. Castiñeirash,
T. García-Sobrinoa, B. Quintánsi,j, M.J. Sobridoi,j. aNeurology, Hospital
Clínico, Santiago de Compostela, Barcelona, Spain; bNeurology, Hospital
Santa Creu i Sant Pau, Barcelona, Spain; cCIBERNED, Barcelona, Spain;
dNeurology, ALS Unit, Instituto de Investigación Biomédica Hospital 12 de
Octubre, Madrid, Spain; eCIBERER, Valencia, Spain; fNeurology, Complexo
Hospitalario de Pontevedra, Pontevedra, Spain; gNuclear Medicine,
Hospital Clínico, Spain; hRadiology, Hospital Clinico, Spain; iFundación
Pública Galega de Medicina Xenómica-SERGAS, Santiago de Compostela,
Spain; jInstituto de Investigaciones Biomédicas de Santiago-CIBERER,
Santiago de Compostela, Spain

Background: The expansion of an intronic hexanucleotide repeat in
chromosome 9 is the most frequent cause of ALS/FTD.
Objective: To describe the clinical and neuroimaging features of a
patient with familial C9FTD/ALS.
Patients and methods: We describe a 45 year old patient with a
family history of ALS and FTD (affected father and paternal aunt), in
whom the C9ORF72 hexanucleotide expansion was detected.
Results: At 26 she started with progressive right hand weakness,
followed by weakness of the upper left and, subsequently, lower
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right limb. Inability to walk and bulbar symptoms are present
since the age of 40. Additionally, personality changes, delusions
and progressive cognitive decline started about 12 years after the
onset of motor manifestations. Currently she has severe cognitive
impairment with a delusional disorder and confabulations. Motor
examination revealed tongue amyotrophy and fasciculations, dysar-
thria, tetraplegia, upper limb hyporeflexia and lower limb hyperre-
flexia, as well as marked generalized muscle wasting and diffuse,
active denervation in the EMG. While the severe cortical atrophy –

especially affecting the left temporal lobe – observed in 3-tesla
MRI, was congruent with the predominantly left temporal
hypometabolism showed through brain PET scan, the PET–MRI
fusion image demonstrated a pattern of generalized cortical
hypometabolism.
Conclusion: We present the detailed phenotypic characterization
of a patient with C9ORF72-associated ALS/FTD. We highlight the
potential contribution of PET–MRI fusion image to the under-
standing of this disorder, since it allows correcting the metabolic
activity for the degree of cortical atrophy observed with MRI.

doi:10.1016/j.jns.2013.07.1597
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Anoctamin 5 myopathy: More patients, more phenotypes

A. Behina, F. Leturcqb, M. Cosséeb, K. Wahbia, N. Deburgraveb, H.-M.
Bécanea, R.-Y. Carlierc, P. Laforêta, T. Stojkovica, P. Carlierd, B. Eymarda.
aCentre de Reference de Pathologie Neuromusculaire Paris Est, APHP, GH
Pitié-Salpêtrière, France; bLaboratoire de Biologie Moléculaire, Pavillon
Cassini, APHP, GH Cochin, Paris, France; cService de Neuroradiologie, APHP,
GH Raymond Poincaré, Garches, France; dLaboratoire de RMN, Institut de
Myologie, Paris, France

Background: Anoctamin 5 myopathies are autosomal recessive
disorders resulting from mutations in the ANO5 gene.
Objective: To present the expanding spectrum of the disease.
Patients and methods: We present here a cohort of patients
diagnosed in Paris since 2011, when genetic testing became available
in France. Patients tested include known but unexplained cases of
muscle dystrophy and new patients diagnosed as possible anoctamin
5 myopathies on clinical grounds.
Results: 31 patients, stemming from 26 families, display twomutations
of the ANO5 gene, including 24 men and 7 women, the latter being less
severely affected in a majority of cases. Mean age of onset was 32 years
(range 10–50 years). Clinical patternwas LGMD2L in 22%,Miyoshi-type
distal myopathy (MMD3) in 22%, proximo-distal weakness in 4%,
exercise intolerance in 22%, isolated high-CKs in 16% of cases. Two
further patients presented with a pseudo-Becker dystrophy and 2
female patients developed a severe, calpain-like limb-girdle myopathy.
6 patients presented with cardiac abnormalities on echocardiography,
leading to medical treatment in 3 cases. CK levels were usually very
high, ranging from 3.5 to 125 times the normal value. Muscle imaging
showed a constant involvement of medial gastrocnemii. Most patients
harboured heterozygous private mutations, except for the common
c.191dupA duplication.
Conclusion:Anoctamin 5myopathy appears as amajor cause ofmuscle
dystrophy, sharing similarities with dysferlinopathies. However, later
onset, slower course and the presence of dysferlin on muscle
immunostainings distinguish anocrtamin 5 myopathies, as well as
some particular phenotypes and mild heart involvement.

doi:10.1016/j.jns.2013.07.1598
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Is tracheostomy still an option in amyotrophic lateral sclerosis?
Reflections of a multidisciplinary work group

A.-C. Héritier Barrasa, R. Iancu Ferfogliaa, J.-P. Janssensb, CeSLA.
aNeurology Clinic, University Hospitals of Geneva, Geneva, Switzerland;
bDivision de Pneumologie, University Hospitals of Geneva,
Geneva, Switzerland

Question under study: Amyotrophic lateral sclerosis (ALS) is a
progressive neurodegenerative disease with a poor prognosis. Survival
and quality of life of ALS patients have improved through the
implementation of multidisciplinary approaches, the use of percutane-
ous gastrostomy and of non-invasive (NIV) or invasive ventilation. The
question of whether or not to propose invasive ventilation (by
tracheostomy: TPPV) to ALS patients remains a matter of debate.
Methods: The present study reviews themedical literature, the practice
in Swiss and two large French ALS expert centres, and reports the
results of a work group on invasive ventilation in ALS.
Results: Improved management of secretions and using different
interfaces allows using NIV 24 h a day for prolonged periods and thus
avoiding TPPV in many cases. TPPV is frequently initiated in emergency
situations with lack of prior informed consent. TPPV appears associated
with a lesser quality of life (QoL) and a higher risk of institutionalization
than NIV. The high burden placed on caregivers who manage ALS
patients is a major problem with a clear impact on their QoL.
Conclusions: Current practice in Switzerland and France tends to
discourage the use of TPPV in ALS. Fear of a “locked-in syndrome”, high
burden placed on caregivers, unmasking cognitive disorders occurring
late in the evolution of ALS are some of the caveats when considering
TPPV. Most decisions of TPPV are taken in emergency situations in
the absence of advanced directives. One exception is that of
young motivated patients with predominantly bulbar disease who
“fail” NIV.

doi:10.1016/j.jns.2013.07.1599
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Spinal cord atrophy correlates with disease severity in
amyotrophic lateral sclerosis

H.M.T. Andrade, L.M.T. Branco, M. Albuquerque, F.P.G. Bergo, A. Nucci,
M.C. França Jr. Neurology, UNICAMP, Campinas, Brazil

Background: Biomarkers are needed to help in the diagnosis and
long term care of patients with ALS. SC damage is a pathological
hallmark of the disease, but there are few studies that investigated
quantitative MRI of the SC as a biomarker in ALS.
Objective: To investigate spinal cord (SC) atrophy in Amyotrophic
lateral sclerosis (ALS), and to determine whether it correlates with
clinical parameters.
Methods: Forty-three patients with ALS (25 men) and 43 age-and-
gender-matched healthy controls underwent MRI on a 3T scanner. We
used T1-weighted 3D images covering the whole brain and the cervical
SC to estimate cervical SC area and eccentricity at C2/C3 level based on a
semi-automatic image segmentation protocol using a validated soft-
ware (Spineseg). Acquisition parameters: TE = 3.2 ms, TR = 7.1 ms,flip
angle = 8°, voxel size = 1.0 mm3 and FOV= 240 × 240. Disease
severity was quantified with the ALS functional rating scale. SC areas of
patients and controls were compared with Mann–Whitney test. We
used linear regression to investigate the association of SC area and
clinical parameters.
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Results: Mean age of patients and disease duration were 53.1 ±
12.2 years and 34.0 ± 29.8 months, respectively. The two groups
were significantly different regarding SC areas (67.8 ± 6.8 mm2 vs
59.5 ± 8.4 mm2, p b 0.001). However, eccentricity values were
similar in both groups (p = 0.394). SC areas presented a significant
correlation with disease duration (r =−0.585, p b 0.001) and ALS
functional rating scale (r = 0.318, p = 0.037).
Conclusions: Patients with ALS have SC atrophy, but no flattening
and SC areas did correlate with disease duration and functional
status.

doi:10.1016/j.jns.2013.07.1600
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Ultrasonography does not increase sensitivity of the carpal tunnel
syndrome electrodiagnosis

G. Omejec, S. Podnar. Institute of Clinical Neurophysiology, University
Medical Centre Ljubljana, Ljubljana, Slovenia

Background: Median nerve entrapment at the wrist (i.e., the carpal
tunnel syndrome—CTS), is the most common neuropathy. In spite of
its high sensitivity, electrodiagnostic (EDx) studies are negative in
some patients with typical and bothersome CTS symptoms (i.e.,
paresthesias in at least 2 of the first 4 fingers pronounced during the
night or in the morning).
Objective: To report utility of ultrasonographic (US) examination in
this patient population.
Patients and methods: Three groups were studied: (1) patients with
typical CTS symptoms and mild EDx abnormalities; (2) patients with
typical CTS symptoms, but negative EDx studies; (3) asymptomatic
volunteers. The cross-sectional area (CSA) of the median nerve at the
pisiform bone and 1 cm proximal (the wrist) and 10 cm proximal
(the forearm) were measured by a high-resolution US. The criteria
for CTS diagnosis were the median nerve CSA at the wrist N10 mm2,
and wrist-to-forearm CSA ratio (WFR) N1.5.
Results: The median nerve CSA at the wrist was increased in 91% of 58
symptomatic patients with positive EDx, in 38% of 136 symptomatic
patients with negative EDx, and in 35% of 48 asymptomatic controls.
WFR was increased in 97%, 50%, and 48% of subjects, respectively. No
statistical difference in CSA was found between patients with negative
EDx and asymptomatic volunteers (p= 0.46).
Conclusion: US is not useful in patients with typical CTS symptoms,
but negative EDx studies. EDx or US is equally useful to confirm CTS
diagnosis.

doi:10.1016/j.jns.2013.07.1601
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Recurrent Guillain–Barre syndrome presenting with stereotypic
manifestations, positive anti-ganglioside antibodies and
prompt recovery

J.S. Bae, H.Y. Jung. Neurology, Inje University College of Medicine,
Busan, Republic of Korea

Backgrounds: Compared to monophasic Guillain–Barre Syndrome
(GBS), recurrent GBS (rGBS) is very rare and has been considered as
a different entity. Here, we report incidence, clinical features, and
laboratory findings of rGBS from single big university-based hospital
in Korea.

Methods: We reviewed medical records and electrophysiological
reports of GBS patients, from 2004 to 2010, in Inje University Busan
Paik Hospital. By utilizing anti-ganglioside antibodies assay and
nerve conduction study, subtypes of GBS were classified. Criteria of
rGBS were adopted by those of previously conducted one study
(Kuitwaard et al., 2009).
Results: Of 68 enrolled patients with GBS, three patients (4%) were
proved to have more than two definite recurrences of GBS. All the 3
cases showed clinically stereotypical features, positive anti-ganglioside
antibodies:

Case 1 showed 2 times of weakness in both arms and positive anti-
GM1/anti-GD1b antibodies;
Case 2 presented with 3 times of sensory ataxia/cranial neuropathies
and showed positive anti-GQ1b/anti-GD1b antibodies;
Case 3 had an identical distal legweakness during 3 attacks and positive
anti-GM1 antibody.

All the cases were promptly recovered since the nadir of symptoms.
Conclusions: rGBS is rare but a certainly existed entity showing
clinically stereotypical manifestations, and remarkably prompt
recovery. In a clinical aspect, differential diagnosis of rGBS from
other chronic relapsing neuropathies is important in that whether
clinicians should maintain immune-modulating therapies or not.
Additionally, in a scientific aspect, the understanding of rGBS will be
able to promote the clarification of both the precise immuno-
pathogenesis and therapeutic targets.

doi:10.1016/j.jns.2013.07.1602
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Brain involvement in FKRP-related muscular dystrophy

S. Makri-Mokranea, P. Richardb, N. Terkic, M. Ait-Kaci Ahmeda, P.
Guicheneyd. aNeurology, Etablissement Hospitalier Spécialisé Ali Ait Idir,
Benyoucef Benkhedda University, Algiers, Algeria; bService de Biochimie
Métabolique, UF Cardiogénétique et Myogénétique, Groupe Hospitalier
Pitié-Salpêtrière, Paris, France; cLaboratoire d'Histopathologie, Centre
Pierre et Marie Curie, Benyoucef Benkhedda University, Algiers, Algeria;
dUMRS 956, Institut de Myologie, Groupe Hospitalier Pitié-Salpêtrière,
Inserm/UPMC Groupe Hospitalier Pitié-Salpêtrière, Paris, France

Introduction: FKRP mutations cause a muscular dystrophy which may
present in the neonatal period (MDC1C) or later life (LGMD2I). Normal
intelligence and brain imaging have been previously reported in FKRP-
related muscular dystrophy, except in rare cases presenting with
mental retardation associated with structural brain abnormalities.
Patients and results: We studied cerebral MRI in three unrelated
children, aged 4–6 years, with FKRP-related muscular dystrophy pre-
sentingMDC1C andmoderatemental disturbances. BrainMRI in the first
patient with moderate muscular phenotype showed structural abnor-
malities of the posterior fossa with hypoplasia of the vermis and pons,
multiple cerebellar hemispheric cysts, and abnormal whitematter signal
in the cerebellum and periventricular region. Moderate unilateral left
vermis hypoplasia, few cerebellar cysts, mild pons hypoplasia, and left
temporal atrophy were seen in the second case which had mild clinical
picture. The last child had normal neuroimaging and severe phenotype.
Conclusion: MRI abnormalities are common in our patients with
FKRP-related muscular dystrophy presenting at birth. They show no
correlation with clinical features. Posterior fossa malformation may
be associated with mental retardation.

doi:10.1016/j.jns.2013.07.1603
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Bent spine syndrome due to myofibrillar myopathy

F. Naldia,b, M.L. Valentinoa,b, M. Columbaroc, P. Avonia,b, F. Bisullia,b,
N.M. Maraldib,c, R. Liguoria,b. aNeurology Department, IRCCS Istituto
delle Scienze Neurologiche di Bologna, Italy; bDepartment of Biomedical
and NeuroMotor Sciences (DIBINEM), Alma Mater Studiorum -
University of Bologna, Italy; cLaboratory of Musculoskeletal Cell Biology,
IRCCS Istituto Ortopedico Rizzoli, Bologna, Italy

Background: Camptocormia, as an isolated sign, could be a diagnostic
challenge since it might be caused by several central and peripheral
nervous system diseases, including Parkinson disease, dystonia, MSA,
Alzheimer disease, ALS, CIDP, myasthenia and myopathies.
Objective: To describe a patient with camptocormia due to a
myofibrillar myopathy (MFM) that is, to our knowledge, the second
case reported in literature.
Patients and methods: A 75 year-old woman presented progressive
trunk forward flexion since the age of 72 as her father, who showed
same spine symptoms from the age of 50. The patient underwent
clinical examination, laboratory exams, EMG, muscle MRI and
biopsy.
Results: Clinical examination revealed camptocormia, mild paraspinous
muscles weakness, “compensatory” posture with trunk hyperextension,
flexion of legs and arms and tendency to touch lightly her thighs towalk
more easily, resembling a “geste antagoniste”. There were no extrapy-
ramidal signs. CPK level was normal and EMG of paraspinous muscles
revealed a myopathic pattern. Muscle MRI showed fatty replacement of
the paraspinous muscles. Biopsy of D5-D6 paraspinous muscle showed
myopathic features with fiber size variability, internal nuclei, slight
increase of connective tissue and some vacuoles; the Gomori trichrome
staining revealed areas darkly stainedwithin fibers. Immunohistochem-
istry studies showed an abnormal accumulation of desmin and
αBcrystallin. Electron microscopy confirmed myofibrillar disruption. A
diagnosis of MFM was made.
Conclusion:Bent spine is predominantly described in the later stages of
MFM, therefore represents an unusual sign at the disease onset. Among
myopathies, MFM should be considered in the differential diagnosis of
camptocormia.

doi:10.1016/j.jns.2013.07.1604
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Distal myasthenia simulating radial nerve palsy: A case report

J. Pardoa, T. García-Sobrinoa, M.P. Vidalb, M. Pardo-Parradoa,
G. Fernández-Pajarína, M. Santamaría-Cadavida. aNeurology, Hospital
Clínico, Santiago de Compostela, Spain; bClinical Neurophysiology,
Hospital Clínico, Santiago de Compostela, Spain

Background: Distal limb weakness is an uncommon manifestation of
myasthenia gravis, although it has been described both as a presenting
symptom and during the course of the disease.
Objective: To report a patient previously diagnosed as having ocular
myasthenia gravis who was attended because of acute distal weakness
in his left hand.
Patients and methods: A 74-year-old male with a history of hyperten-
sion, cataract surgery and prostate adenocarcinoma was diagnosed as
having seropositive ocular myasthenia gravis in November 2009. He
subsequently presented bulbar involvement that required treatment
with IV immunoglobulins, corticosteroids and pyridostigmine. Since
then, he remained asymptomatic on treatment with pyridostigmine and

low doses of prednisone every other day. In September 2012 he
developed acute dorsiflexor weakness in his left hand.
Results: Clinically, he had weakness of wrist extension, finger
extension and finger abduction in the left hand. All other muscles
(extraocular, facial, neck, trunk, upper and lower extremities) as well
as the rest of the neurological examination were normal. Three-hertz
repetitive stimulation with trains of 10 stimuli of the left radial, ulnar
and median nerves demonstrated a significant amplitude decrement.
The patient was treated with a gradually increasing daily dose of
prednisone, with subsequent improvement of the hand weakness.
Conclusion: Although distal weakness is rare in myasthenia, it is
recommended that this possibility should be considered in the
differential diagnosis of patients presenting focal hand weakness in
the absence of sensory symptoms and signs.

doi:10.1016/j.jns.2013.07.1605
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Diagnostic usefulness of routine nerve conduction studies for the
patients with carpal tunnel syndrome

H. Roh, M.-Y. Ahn, K.-B. Lee, J.-S. Kim. Soonchunhyang University
College of Medicine, Seoul Hospital, Seoul, Republic of Korea

Background: Carpal tunnel syndrome (CTS) is the most common
entrapment neuropathy. There are many additional electrophysiologic
methods for diagnosis of CTS. We analyze routine nerve conduction
studies to improve diagnostic simplification and sensitivity for CTS.
Methods: A total of 70 patients with clinically diagnosed CTS and 207
control subjects were enrolled. All subjects were examined by routine
nerve conduction studies. Normal limitswere derived by calculating the
mean± 2 standard deviations from the data of the controls. The
sensitivity and specificity of each test were calculated.
Results: The difference between median and ulnar sensory peak
latency was the most sensitive parameter. The sensitivity and
specificity of the median-ulnar sensory latency difference were
58.6% and 96.6% respectively. The sensitivity of other parameters
was 55.7% for median nerve sensory peak latency, 55.7% for the
median-ulnar motor terminal latency difference, 54.3% for the
modified combined sensory index, and 52.9% for the median-radial
sensory peak latency difference.
Conclusions: In our study, some parameters derived from routine
nerve conduction studies, especially difference between median
and ulnar sensory latency, could be more sensitive for diagnosis of
CTS.

doi:10.1016/j.jns.2013.07.1606
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Pan-cord brachial plexus injury after the mirpe for the correction
of extreme pectus excavatum

S.I. Choi, J.H. Park. Rehabiliation Medicine, The Catholic University of
Korea, Seoul, Republic of Korea

We report a case about brachial plexus injury after MIRPE that was
confirmed by electrodiagnostic and imaging study.
Case report: A 23-year-old male patient had MIRPE (minimally
invasive repair of pectus excavatum) for extreme pectus excarbatum.
To correct the deformity, two metal bars were inserted; the first bar
was inserted at the sixth intercoastal space, and the second bar was
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inserted obliquely from the right fourth intercoastal space through
the left sixth intercoastal space. On postoperative day 1, the patient
complained weakness, mainly wrist extensor and numbness at
whole right upper extremity. Under the impression of right brachial
plexus injury, the patient received steroid therapy. 17 days after
surgery, electrodiagnostic study showed right brachial plexus injury,
involving pan-cord and right long thoracic nerve at clavicle level.
MRI findings revealed signal changes of right brachial plexus at
costoclavicular level and there was a difference in the space between
first rib and clavicle on either side. The patient received physical
therapy for 3 months. Strength of his right upper extremity and
sensory symptoms was improved but, not fully recovered.
Conclusion: The correction mechanism of the MIRPE, deformed
costal cartilages and sternum are lifted and transformed forcibly by
the correction bar. So the abrupt elevation of sternum and rib cages
resulted in altering space between first rib and clavicle and might
have injured the brachial plexus. Brachial plexus injury is extremely
rare complication of the MIRPE but it can be developed obviously
considering anatomic structural alteration.

doi:10.1016/j.jns.2013.07.1607
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TITIN-CAP (TCAP) polymorphisms associated with LGMD2G
among Indian patients with ARLGMD

A. Nalini. Neurology, National Institute of Mental Health and Neurosciences,
Bangalore, India

Background: This rare form of ARLGMD was first described from
Brazil. It is mapped to chromosome 17q11-12. No reports are
available from India.
Objectives: To perform genetic studies in 4 Immunoblot confirmed
cases of LGMD2G.
Materials and methods: 300 cases of ARLGMD prospec-
tively studied with phenotypic characterisation, muscle Immuno-
histochemistry (IHC), Immunoblotting (IB) studies. All the exons of
TCAPwere sequenced includingUTR and flanking regions and sequence
analysis performed. 100 age and ethnically matched controls were
studied.
Results: Of 280 biopsies, 226 had IHC,176- IB. Eight from 7 families
had complete absence of 19 kDa band. Four belonging to 2 families
revealed two pathogenic variations. Clinically: Mean age of onset
was 12.38 ± 11.35(5–40 years). Scapular winging was seen in all.
Shoulder girdle and arms predominantly affected. Moderate distal
weakness in two. In lower limbs: illiopsoas, gluteus medius,
maximus preferentially involved . Hip adductors severely weak. Foot
drop in all. Mean CK-2574.4 ± 2847.5 IU/L(718 to 9253). Genetical-
ly: First family had a novel variation in three affected members,
c.32C N A (p.Ser11X), resulting in a premature stop codon. Parents
and unaffected siblings were heterozygous for same mutation.
Second case had a reported homozygous 8 base pair duplication
(c.26_33dupAGGTGTCG) resulting in frameshift and truncated
protein (p.R12fsX31). All unaffected members were heterozygous
for this mutation. These variations not identified in 100 age and
ethnically matched controls.
Conclusion: This is the first study of TCAP mutations in this large
sample size of ARLGMD from India. We have identified one novel and
one reported functionally significant mutation, which can be used as
diagnostic markers.

doi:10.1016/j.jns.2013.07.1608
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Factors affecting ultrasonographic findings of the ulnar nerve in
ulnar neuropathy at the elbow

S. Kang, S.H. Kim, S.N. Yang, S.J. Kim, J.S. Yoon. Physical Medicine and
Rehabilitation, Guro Hospital, Korea University, Seoul, Republic of Korea

Introduction: High-resolution ultrasound (HRUS) can demonstrate
focal nerve enlargement in entrapment neuropathies. We aim to
identify the factors affecting ultrasonographic findings of the ulnar
nerve in ulnar neuropathy at the elbow (UNE).
Method: 54 arms of 49 patients (35 male, 14 female, mean age
48.9 years) with clinical and electrodiagnostic evidence of UNE were
recruited in this study. 34 arms were electrophysiologically classified
as axonal group and 20 arms were classified as demyelinating group.
By using HRUS, the arms were also grouped into three categories
according to the ulnar nerve movement during elbow flexion;

1) non-displacement (28 arms),
2) subluxation (11 arms),
3) dislocation (15 arms).

We measured cross sectional area (CSA) of the ulnar nerve at maximal
swelling point and compared the results among the groups.
Results: The CSA of the ulnar nerve at maximal swelling point was
significantly larger in displacement group than normal group; disloca-
tion group 17.2 mm2, subluxation group 19.1 mm2, non-displacement
group 12.6 mm2 (p b 0.01). However, there was no significant differ-
ence in CSA of ulnar nerve between the axonal and the demyelinating
group; axonal group 14.3 mm2, demyelinating group 16.0 mm2. There
was no significant correlation between duration of symptom and CSA of
the ulnar nerve.
Conclusion: As the type of the ulnar nerve displacement (non-
displacement vs displacement), the difference of nerve CSA at
entrapment neuropathy was existed at our study. Therefore, nerve
swelling may be affected by ulnar nerve displacement.

doi:10.1016/j.jns.2013.07.1609
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Meralgia paresthetica: Topography of the sensory deficit

J.D. Stewart. Neurology, University of British Columbia, North Vancouver,
BC, Canada

Background: Meralgia paresthetica (MP) results from lesions of the
lateral cutaneous nerve of the thigh (LCNT). This author observed that
the sensory abnormality frequently differs from classical descriptions.
Objective: To evaluate the distribution of sensory abnormality in
patients with MP.
Patients andmethods: Thiswas a prospective study.MPwas considered
present when the sensory loss involved at least part of the lateral thigh,
there were no motor or reflex abnormalities in the leg, and electromy-
ography of the quadriceps muscle was normal. The classic sensory
distribution was considered to involve at least 50% of the length of thigh
(iliac crest to upper patella), and did not extend beyond the anterior
midline, nor below the lower edge of the patella. Sensory patterns in
affected legs were categorized as: classic, bigger medially (beyond
anterior midline), bigger inferiorly (below lower edge of patella), bigger
both, or restricted (less than 50% of the length of the thigh).
Results: 40 patients (34 males) aged 34–73 years had MP. It was
bilateral in 8 patients; total number of legswithMPwas 47. Topographic
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patterns: Classic 10 (21%); bigger medially 25 (53%), bigger inferiorly 5
(11%), bigger both 3 (6%), restricted 11 (23%).
Conclusions: Sensory loss in MP frequently differs from classic
descriptions. The area is often larger, sometimes smaller. Explana-
tions may include anatomic variation and the degree of damage of
the LCNT.

doi:10.1016/j.jns.2013.07.1610
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Electromyography in a small city in Ecuador

F. Estevez. Universidad de Cuenca, Cuenca, Ecuador

Background: EMG studies are helpful in diagnosis for many
neurological diseases. There are not enough reports to take care
about the necessities for a General Hospital in any region around the
World.
Objective: To know the absolute number of patients who can be
assessed by a novel EMG laboratory; correlate the true positive relation
between the suspected diagnosis and the final report; try to avoid for
the future, the excess of demand.
Results: During 2009 we studied a total of 209 patients, mean age
49 years (SD 17), 56.4% women and 43.5% men. Neurosurgery
(34.4%), Rheumatology (22%), Traumatology (15%) and Neurology
(12%) were the most frequent senders for the studies. The most
common diagnosis included: neuropathic pathology (50.7%) in this
item, the entrapment neuropathies were the most common diagno-
sis (carpal tunnel syndrome 34%); root lesions (27.7%) with
compromise of the lower back in 58.6% (L4, L5 and S1 roots); and
finally 17% of all were normal. 43% of cases had positive relation
between the suspected diagnosis and the final report; 40% did not
have a presumed diagnosis.
Conclusions: It is important to know the absolute demand for an
EMG laboratory, and it is also necessary to establish an educational
program for the medical staff in the sense of a better understanding
of this kind of tests, the presumed diagnosis as a crucial tool for the
electromyographist and of course for the patient because it is not a
simple test and to avoid unnecessary discomfort.

doi:10.1016/j.jns.2013.07.1611
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Epidemiology of myasthenia gravis in Slovak Republic

I. Martinka, P. Spalek. Department of Neurology, University Hospital
Bratislava, Hospital Ruzinov, Bratislava, Slovak Republic

Background: 1785 patients were registered up to December 31,
2012 in the Centre for Myasthenia Gravis (MG) in Slovakia.
Objective: Analysis of MG epidemiological data in Slovakia (1978–
2012).
Patients and methods: The diagnosis of MG was based on clinical and
electrophysiological findings, positive AChR and MuSK autoantibodies.
Results: The prevalence rate on Dec 31, 2012: 241.8 per 1 million.
The average annual incidence rate (2003–2012): 14.8 per 1 million.
Sex: 1033 females, 752 males (1.37:1). The median age at MG onset:
54 years, females 48 years, males 62 years. Early-onset MG prior the
age of 50 years: 800 patients, 605 females, 195 males (3.1:1). Late-
onset MG after the age of 50 years: 985 patients, 428 females, 557
males (1:1.3). Infantile MG prior the age of 15 years: 102 children

(5.7%), 77 girls, 25 boys (3.1:1). AChR seropositive MG was
diagnosed in 86%, MuSK positive in 3%, seronegative in 11% of
MG patients. Ocular MG: 328 (18.4%), generalised MG: 1457
(81.6%) patients. Thymoma was histologically proven in 158 (8.9%)
patients.
Conclusion: The prevalence rate of MG has increased over the past
35 years, because the mortality rates declined and MG patients have
longer life span due to significant advances in the treatment. Since the
1980s a gradually increased incidence has been evident, mainly due to
late-onset MG, giving a significant shift to older age at onset of MG.
These findings are relevant for non-thymomaMG. The epidemiological
data of thymoma-associated MG were constant.

doi:10.1016/j.jns.2013.07.1612
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Guillain–Barré syndrome: subtypes and predictors of outcome
from India

J. Kalita, G. Goyal, M. Das, U.K. Misra. Dept. of Neurology, Sanjay
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, India

Background: Acute motor axonal variant of Guillain Barre syndrome
has been reported to be commoner from South East Asia. The types of
GBS however depend on the extent and timing of electrodiagnostic
study. There is paucity of large study evaluating the subtypes of GBS and
their outcome from South East Asia.
Objective: We report cliniconeurophysiological subtypes of Guillain
Barré syndrome (GBS) and their outcome from Northern India.
Patients and methods: 328 GBS patients were categorized into acute
inflammatory demyelinating polyradiculoneuropathy (AIDP), acute
motor axonal neuropathy (AMAN), acute motor sensory axonal
neuropathy (AMSAN), pure sensory (PS) and Miller–Fisher syndrome
(MFS) based on nerve conduction study (NCS). The various patterns of
GBS correlation with triggering factors, severity of illness, clinical
characteristics, and 3 months outcome.
Results: The patients' mean age was 31.2 years. Clinically 204 (62.2%)
patients had puremotor, 106 (32.3%)motor sensory, 16 (4.9%)MFS and
2 (0.6%) had pure sensory GBS. Based on NCS, 242 (73.8%) had AIDP, 44
(13.4%) AMAN, 15 (4.6%) AMSAN and 27 (8.2%) had equivocal GBS.
AIDP patients were older, lesser disabled at admission and better
outcome compared to AMAN. 11 (3.4%) patients died and 48 (14.6%)
had poor outcome. The poor outcome was related to severity,
dysautonomia and inexcitable motor nerves.
Conclusion: AIDP is the commonest subtype of GBS in Northern
India. Patients with severe disability, dysautonomia and inexcitable
nerves had poor outcome.

doi:10.1016/j.jns.2013.07.1613
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Development of service for patients with Motor Neuron Disease
(MND) in Singapore

K. Anga, C.Y. Cheonga, T. Umapathia, I.M.H.Woob. aNational Neuroscience
Institute (Tan Tock Seng Hospital), Singapore, Singapore; bTan Tock Seng
Hospital, Singapore, Singapore

Background:Observationsmade in clinical practice suggest that people
living with MND need a comprehensive set of services that can meet
their bio-psychosocial-spiritual needs. However, there is no known
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literature that can inform the development of services appropriate for
patients with MND living in Singapore, a multicultural and family-
centered society.
Objective/method: Drawing from findings of our study that explored
the needs of patients with MND and observations made in clinical
practice, this presentation will attempt to describe services that can
meet the needs of patients with MND in Singapore.
Results: Research findings and clinical observations point to the
need to develop proactive services that are sensitive to the needs of
patients and their caregivers.
It was found that “staging” the disease will better meet the needs of the
patients as they progress along the disease trajectory.
At the earlier stage of the disease, timely supportive counseling for
patients and their caregivers after disclosure of diagnosis is needed to
manage impact of the disclosure. Counseling is also required to open up
communication between patients and their caregivers. Paced education
for patients and their caregivers through verbal communication and
audiovisual aids, complemented by support groups, will benefit both
patients and their caregivers.
At a later stage of the disease, there is a need to help

1) the patients work towards a respectful death and
2) their caregivers achieve a peaceful farewell.

Advance care planning can be a platform for patients and their
caregivers to achieve the closure needed by both parties.

doi:10.1016/j.jns.2013.07.1614
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Brachial plexopathy due to localized axillary recurrence of
breast cancer

J. Cho. Neurology, National Health Insurance Service Ilsan Hospital,
Goyangsi, Gyeonggido, Republic of Korea

The brachial plexopathy in breast cancer patients has been reported
to be due to loco-regional metastasis or radiation plexopathy.
Localized axillary recurrence (LAR) is rare. The time to LAR after
primary breast cancer is various from a few months to many years.
We report a patient of brachial plexopathy due to LAR that
developed twenty four years after radical mastectomy and radiation
therapy for breast cancer.
A 58-year-old woman was admitted with left hand weakness,
paresthesia and pain. The examination revealed edema, weakness
and sensory change of left arm and hand. But there was no palpable
mass in subclavian fossa or axilla. The NCS and EMG revealed left
brachial plexus lesion (multiple levels of roots and trunks). Chest CT
and breast sonography showed huge mass in the left axilla with
invasion of left subclavian vessels. PET CT showed huge malignant
mass along left axillary fossa without distant metastasis. We
performed ultrasonography-guided gun-biopsy of mass and the
pathologic diagnosis was invasive carcinoma with positive estrogen
and progesterone receptors.
LAR of breast cancer is rare but can occur anytime after initial
treatment. LAR is associated with poor prognosis because it is an
independent risk factor for distant metastasis and death. We need to
evaluate lymph node by sonography in the patient of breast cancer
because the physical examination of the axilla can reveal false-
negative finding in spite of huge mass.

doi:10.1016/j.jns.2013.07.1615
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Idiopathic inflammatory myopathies—Potential role of the
immunoexpression of interleukin-35 in muscle biopsy

J. Zamecnika,b, J. Haceka,b, R.A. Dahmena,b, H. Mannc, L. Senoltc,
J. Vencovskyc. aDept. of Pathology and Molecular Medicine, Charles
University Prague, Prague, Czech Republic; bUniversity Hospital Motol,
Prague, Czech Republic; cInstitute of Rheumatology, Dept. of Experimental
and Clinical Rheumatology, Charles University Prague, 1st Faculty of
Medicine, Prague, Czech Republic

Background: Interleukin-35 (IL-35) is a newly described cytokine that
belongs to the IL-12 family. Although the experiments inmousemodels
showed immunosuppressive functions for IL-35, recent papers reported
different expression pattern and rather pro-inflammatory properties of
IL-35 in humans. Currently available biologic treatment for systemic
rheumatic autoimmune diseases including the idiopathic inflammatory
myopathies (i.e. polymyositis and dermatomyositis) targets specific
cellular and molecular mechanisms; therefore, studies of various
molecular pathways of immunopathogenesis in idiopathic inflamma-
tory myopathies are of interest for future therapies.
Objective: To analyze immunoexpression of interleukin-35 in muscle
biopsies of inflammatory and non-inflammatory myopathies to assess
its pathogenetic and diagnostic value.
Materials and methods: Immunoexpression and its localization of IL-
35 was studied by primary rabbit anti-human EBI3 polyclonal antibody
and mouse anti-human IL-12a(p35) monoclonal antibody in a series of
19 muscle biopsy samples of idiopathic inflammatory myopathies (9
dermatomyositis, 10 polymyositis). Results were compared to those
obtained in 10 cases of non-inflammatorymyopathies and in 10 control
muscles biopsies.
Results: We showed localization of the p35 and EBI3 subunits of IL-
35 in B cells, T cells and macrophages of the inflammatory infiltrate in
idiopathic inflammatory myopathies. No immunoreactivity was
observed in healthy controls and in non-inflammatory myopathies.
Conclusion: Our data suggest pro-inflammatory properties of IL-35
in humans and a potential role in the pathogenesis of idiopathic
inflammatory myopathies. The immunohistochemical expression of
IL-35 might be also of diagnostic help in muscle biopsy.
Supported by: IGA NT/12440-4.

doi:10.1016/j.jns.2013.07.1616
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Spinal pain syndromes: Psycho-emotional facets

Y. Goncharovaa, N. Bozhenkob. aNeurology Department, State Institution,
Institute of Urgent andRecovery Surgery n.a. V.K. Gusak, National Academy of
Medical Sciences of Ukraine, Donetsk, Ukraine; bNeurology Department, Lviv
National Medical University named after Danylo Galytsky, Lviv, Ukraine

Background: Low back pain syndromes, especially the chronic ones,
are the important link in neurology. Pain as personal experience
develops not only due to physical pathology, but as consequence of
person's attitude towards disease, previous experience, described in
terms of sensory and emotional disorders.
Material and methods: We studied 23 patients with lumbar-sacral
radiculopathies. Features of psycho-emotional state were studied
using Hamilton scale and Aysenk questionnaire. Pain syndrome was
assesses using VAS and DN4 scale.
Results:Disorders like depressive syndromewere observed among 58%
patients. Pain syndrome according to VASwas 6.9 ± 0.3 in personswith
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depressive signs and 5.5 ± 0.2 in persons without the latter. Among the
persons with duration of the pain syndrome 2 and more months
neuropathic elements developed that were assessed according to
questionnaire DN4 (35%). Psycho-emotional disorders were very
evident among patients with choleric and melancholic type (according
to Aysenk questionnaire). Among persons with melancholic tem-
perament course of pain syndrome was overlapped with depressive
signs in 79%, among patients with sanguinic temperament it was not
the case. Intensity of the pain syndromewas associated with the next
trends: it was higher in persons with melancholic and choleric type
(6.7 ± 0.2 and 6.3 ± 0.2, respectively), and lower among persons
with sanguinic and phlegmatic type (5.9 ±0.2 and 4.8 ± 0.3,
respectively).
Conclusions: Study of the psycho-emotional features of pain
perception, would contribute to optimization of the therapy and
rehabilitation among the patients with chronic spinal pain.

doi:10.1016/j.jns.2013.07.1617
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Assessing motor units with an improved MUNIX

I. Kobor, F. Stein, A. Khomenko, D. Baldaranov, S. Johannesen, T.-H.
Bruun, U. Bogdahn, W. Schulte-Mattler. Department of Neurology,
Regensburg, Germany

Objective: Improvement and validation of the new non-invasive
neurophysiological method MUNIX (motor unit number index). The
reliability, practicability and inter-rater-variability of potential
improvements to MUNIX were determined and compared to two
established Motor Unit Number Estimation (MUNE) methods.
Methods: 40 healthy subjects and 18 patients with amyotrophic lateral
sclerosis (ALS) were studied prospectively at single point or multiple
points in time. MUNIX results were compared with incremental
stimulation MUNE (IS-MUNE) at abductor digiti minimi muscles
(ADM), and with spike-triggered averaging MUNE (STA-MUNE) at
trapezius muscles (TRA). In contrast to the original MUNIX method, we
recorded a continuous electromyogram during increasing muscle
contraction to reduce the influence of both patient's compliance and
investigator bias. Moreover, baseline correction for CMAP was
implemented and the influence of the parameter settings (filters,
number of data points, rectifying) was systematically studied.
Results: The best parameter setting includes high pass-filter 10 Hz, low
pass-filter 3000 Hz, number of data points 1000, and rectification of the
signals. This leads to an improved correlation between MUNE and
MUNIX, up to 0.85 for ADMand 0.7 for TRA. The inter-rater-variability is
expected to be considerable better than for IS-MUNE/STA-MUNE.
Conclusion: The improved MUNIX needs minimum patient cooper-
ation, and provides stable results easily and quickly. Improved
MUNIX is suggested as an excellent alternative to the established
MUNE methods in distal and as well as in proximal muscles.

doi:10.1016/j.jns.2013.07.1618
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Clinical, ultrastuctural study of trasportinopathy, a new nuclear
envelope LGMD

C. Angelinia, E. Peterleb, M. Faninb, G. Cenacchic, V. Nigrod. aIRCCS San
Camillo, Venice, Italy; bUniversity of Padova, Padova, Italy; cUniversity of
Bologna, Bologna, Italy; dTIGEM, Naples, Italy

Background: LGMD are due to heterogeneous causes. Muscle
histopathological, ultrastructural features of a large Italian-Spanish
family with autosomal dominant LGMD, mapped to 7q32.1-32.2
(LGMD1F) were invetsigated.
Patients and methods:We collected the clinical history in 19 patients.
We observed that the age of onset varied from 2 to 35 years, and
occurred either in the upper or in the lower girdle; in 14 cases therewas
hypotrophy both in the proximal upper and in the lower extremities.
The severity was not increased in successive generations. New findings
were arachnodactyly, dysphagia and dysarthria; muscle biopsy histo-
pathology was investigated in one pair of affected patients (mother 1
biopsy, her daughter 2 consecutive biopsies at 9 and 22 years).
Results: The daughter has a more severe clinical course, the first biopsy
had only type 1 fiber atrophy while increased fiber atrophy was
observed in the second biopsy. The mother had a compromised muscle
histopathology (more muscle fiber variation, and autophagic changes
by acid phosphatase stain). An abnormal sarcomeric assembly is the
cause of progressive atrophy and myofiber loss. Electron microscopy
revealed accumulation of myofibrillar bodies. Accumulation of myotilin
and p62-positive aggregates was observed; autophagosomes were also
present.
Conclusions:Adefect in transportin-3 genehas been found as the cause
of this disease, which represents a new mechanism of limb-girdle
myopathy.
Our data seems to suggest a new type of nuclear envelop disease. It is
possible that SR protein cannotmigrate or be transported-in and -out of
the nuclear membrane.

doi:10.1016/j.jns.2013.07.1619
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Lipid storage myopathies: Control of nutrition to prevent whole
body catabolism

A. Nascimbenia, C. Angelinia,b, M. Fanina. aUniversity of Padova,
Padova, Italy; bIRCCS San Camillo, Venice, Italy

Background: Lipid storage myopathies (LSM) represent a complex
and potentially treatable group of metabolic myopathies with
various ethiological mechanisms: defects of carnitine trasport, CPT
II defects, defects of Beta-oxidation, Riboflavin-Responsive Multiple
Acyl-CoA Dehydrogenase (RR-MAD) deficiency due to ETF Dehydro-
genase-deficiency and two types of Neutral Lipid Storage Disorder
(NLSD-M, NLSD-I).
Objective: The lysosomal-autophagic pathway might be activated by
starvation and plays an important role in both cellular and lipid
catabolism. This pathway has not been so far studied in LSM.
Patients and methods: We investigated the Transcription Factor EB
(TFEB), a master regulator of lysosomal biogenesis and various
autophagy markers (LC3 and P62) by immunohistochemistry and
Western Blot in six cases of LSM: one case of CPT deficiency, carnitine
deficiencymyopathy and RR-MAD due to ETF-dehydrogenase deficien-
cy, and also two late-onset cases of Neutral Lipid Storage Disorderswere
studied.
Results: In LSM, except the case of CPT II deficiency, we observed
activation of LC3 in a perivacuolar position and by Western Blot, while
P62 was positive in atrophic fibers or in a more diffuse pattern in some
fibers in cytoplasm or around lipid vacuoles, TFEB appeared activated in
nuclei and in cytoplasm of late-onset NLSDM.
Conclusions: We show that in LSM a trancriptional regulatory
mechanism links the autophagic pathway to fatty acid cellular
energy metabolism. It is well known that sudden crisis in LSM can
be provoked by denutrition, with a still undetermined mechanism.

Abstracts / Journal of the Neurological Sciences 333 (2013) e422–e480 e453

http://dx.doi.org/10.1016/j.jns.2013.07.1617
http://dx.doi.org/10.1016/j.jns.2013.07.1618
http://dx.doi.org/10.1016/j.jns.2013.07.1619


These observations can explain the deterioration of these patients
during starvation and suggest control of nutrition to implement
therapeutic strategies beside carnitine of riboflavin for disorders of
lipid metabolism.

doi:10.1016/j.jns.2013.07.1620
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Brachial amyotrophic diplegia associated with a novel
SOD1 mutation

L. Di Vitoa, D. De Biaseb, A. Pessionc, R. Liguoria, S. Zambito Marsalad, P. De
Carolisa, V. Donadioa. aDipartimento di Scienze Biomediche e Neuromotorie,
IRCCS Istituto delle Scienze Neurologiche, Italy; bDipartimento di Farmacia
e Biotecnologie, Dipartimento di Medicina Specialistica, Diagnostica e
Sperimentale, Italy; cDipartimento di Farmacia e Biotecnologie, University
of Bologna, Bologna, Italy; dUO Neurologia Ospedale San Martino Belluno,
Belluno, Italy

Background: Brachial amyotrophic diplegia (BAD) is an adult-onset
subtype of lower motor neuron disease mainly affecting men, largely
restricted to proximal arm and shoulder girdle muscles without
involvement of lower limbs or appearance of pyramidal signs. BAD is
considered a sporadic disorder although a SOD1 mutation (L106P)
was recently described in a patient with BAD.
Objective: To describe the association between BAD syndrome and a
novel SOD1 mutation in a small Italian family.
Patients and methods: A 72 years-old man presented with a 5 years
history of weakness and wasting that began in the right arm and
slowly progressed to the proximal contralateral arm. His 78 years-old
brother complained in the last years a progressive difficulty in
precise hand movements. Both patients performed full clinical and
neurophysiological examinations and the direct sequencing of the
five exons of SOD1 gene. No clinical information concerning their
parents were available.
Results: In our family both affected members had clinical and
electrophysiological findings of adult onset BAD syndrome with a
history of selective involvement of upper limbs without pyramidal tract
dysfunction. SOD 1 analysis disclosed in both patients a base
substitution of adenine for thymine (GCT N GCA), at codon 140, known
as theA140A ´silent´mutation since it doesn't change the correspondent
encoded aminoacid (alanine). The same mutation has been previously
described in few familial cases and in many sporadic ALS but it wasn't
found in control population, suggesting its pathogenic role.
Conclusion: Our family pointed out the genetic heterogeneity
underlying BAD syndrome.

doi:10.1016/j.jns.2013.07.1621
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Stapedius reflex testing demonstrates improvement of small
muscle function with enzyme replacement therapy

M.J. Hilza,b, U. Hoppec, J. Koehna. aDept. of Neurology, University of
Erlangen-Nuremberg, Erlangen, Germany; bDepts. of Neurology, Medicine,
Psychiatry, New York University Langone Medical Center, New York,
NY, USA; cDept. of Audiology, University of Erlangen-Nuremberg,
Erlangen, Germany

Introduction: Pompe disease primarily affects skeletal and cardiac
muscles. It is difficult, assessing enzyme replacement therapy (ERT)

efficacy with end points based on changes in limb-girdle muscles,
gait-endurance, and respiratory function, i.e. parameters depending
on varying patient-performance. ERT-benefits might be more
objectively shown by assessing function of very small muscles, such
as the stapedius- and tensor tympani-muscles.
Objective: To assess whether stapedius-reflex-testing shows muscle-
function-improvement with ERT in Pompe patients.
Methods: In four Pompe-patients, we determined stapedius-reflex-
thresholds ipsilaterally in both ears one and two years after first dosage
of biweekly ERTwith alglucosidase alfa (Myozyme™, 20 mg/kg KG i.v.).
Before ERT-onset, stapedius-reflex-thresholds were assessed in two
patients. Muscle tension of stapedius- and tensor tympani-muscles was
assessed by measuring acoustic impedance at the tympanic membrane
in response to single bursts of 0.5, 1, 2, and 4 kHz tones. Reflex-
thresholds above 90 dB indicate impaired reflex-thresholds.
Results:
Patient-1 (female, 46 years) had no responses before ERT-onset,
reflex-thresholds of 98.8/87.5 dB (right/left ear) one year, and 91.3/
87.5 dB two years after ERT-onset.
Patient-2 (male, 65 years) had reflex-thresholds of 98.8/93.8 dB before,
86.3/91.3 dB one year, and 90.0/91.3 dB two years after ERT-onset.
Patient-3 (female, 53 years) had reflex-thresholds of 93.8 dB (right) and
no responses (left) one year, and 96.3/98.8 dB two years after ERT-onset.
Patient-4 (female, 69 years) had reflex-thresholds of 85.0/85.0 dB one
year, and 80.0/81.3 dB two years after ERT-onset.

Conclusion: Stapedius-reflex-testing demonstrates impaired small
muscle-function in untreated Pompe-patients. After one and two
years of ERT, stapedius-reflex-thresholds improved, objectively
demonstrating muscle-function-improvement with ERT.
Acknowledgement: The study was supported by Genzyme, a Sanofi-
Company, Germany.

doi:10.1016/j.jns.2013.07.1622
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A randomized controlled trial comparing botulinum toxin type
A xeomin® and dysport® for treatment of primary
axillary hyperhidrosis

F. Pastorelli, R. Plasmati. IRCCS Istituto delle Scienze Neurologiche di
Bologna, Bologna, Italy

Two non-bioequivalent toxins: Xeomin® and Dysport® are compared
for the treatment of primary axillary hyperhidrosis in a randomized
controlled double blind trial.
Methods: Twenty patients with primary axillary hyperhidrosis were
treatedwith 50 units of Xeomin into one axilla and 150 units of Dysport
into the other axilla. Both patients and the physician were blinded as to
which axilla received which of the two toxins. Pain at the injection site
has been evaluated by the VAS scale. The patients will be followed for
the next 12 months to evaluate the difference in these two toxins in
regard to side effects, time to the onset and the extent of reduction of
sweating. All patients have completed the Hyperhidrosis Disease
Severity Scale (HDSS) and the Dermatology Life Quality Index (DLQI)
before treatment and at each follow up evaluation.
Results: No significant difference was observed between the two
toxins regarding pain at the injection site. Preliminary data about
side effects, time to the onset of reduction of sweating and amount of
sweat reduction, as well as QoL data will be available after the first
six months of follow up.
Conclusions: Axillary hyperhidrosis causes considerable emotional and
social problems affecting the daily life. Xeomin, a BTX-A without
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complexing proteins in its formulation, can be used safely and
effectively for the treatment of axillary hyperhidrosis. To our knowl-
edge, this will be the first study comparing the therapeutic effect of
Xeomin and Dysport in the treatment of axillary hyperhidrosis.

doi:10.1016/j.jns.2013.07.1623
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Myogenic and endothelial progenitor cells in
juvenile dermatomyositis

J.Wanschitza, C. Gumpoldb, B. Schoserc,W.Mueller-Felberd,W. Löschera,
K. Rostasyb, M. Baumannb. aDepartment of Neurology, Innsbruck
Medical University, Innsbruck, Austria; bDepartment of Pediatrics,
Innsbruck Medical University, Innsbruck, Austria; cFriedrich-Baur
Institute, Ludwig Maximilian University of Munich, Munich, Germany;
dDepartment of Pediatric Neurology, Ludwig Maximilian University of
Munich, Munich, Germany

Background: Juvenile dermatomyositis (JDM) is a rare immune-
mediated microangiopathy characterized by a reduction of endomysial
capillaries and perifascicular muscle atrophy. Whether muscle fiber
injury induces regenerative processes in JDM muscle remains poorly
investigated.
Objective: Our aim was to analyze expression of myogenic transcrip-
tion factors involved in the regulation of reparative myogenesis as well
as the frequency of endothelial progenitor cells in muscle biopsies from
JDM patients.
Patients and methods: Markers of satellite cells (Pax7), proliferating
(MyoD) or differentiating (Myogenin) myoblasts, and regenerating
fibers (developmental Myosin) were studied by immunohistochem-
istry in patients with JDM (n = 7) compared to controls (n = 4). In
addition, capillary density and numbers of endothelial progenitor
cells within the endomysium were determined by double-immuno-
flourescence for CD34 and laminin.
Results:Myogenic regulatory factors (Pax7, MyoD and Myogenin) and
developmental Myosin were highly up-regulated in perifascicular
regions of JDM (n= 5). Within intrafascicular regions of JDM (n= 7),
the number of Pax7+ satellite cells was equivalent to controls.
Expression of MyoD, Myogenin and developmental myosin was rarely
observed intrafascicularly in JDM and absent in controls. Loss of
capillaries was pronounced in perifascicular regions of JDM (n= 5).
Quantification of CD34+ endothelial progenitor cells within the
endomysium,which are implicated in the process of neovascularisation,
revealed no difference between JDM and controls.
Conclusions:Our results indicate induction of regenerativemyogenesis
in perifascicular regions of JDM, despite pronounced loss of capillaries.
No evidence was found for compensatory neovascularisation.

doi:10.1016/j.jns.2013.07.1624
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An investigation into the quality of life of patients receiving surgical
intervention for the treatment of chronic lower back pain

J. Woernera, R. Cumminsa, R. Bittarb, R. Bittarb. aDeakin University,
Geelong, Australia; bPrecision Neurosurgery, Melbourne, Vic., Australia

Background: Lower back pain (LBP) is one of the most prevalent
forms of chronic musculoskeletal pain and is the primary cause of
disability in persons under the age of 45 years. LBP is a frequently

occurring health problem; often associated with substantial personal
and community burden. LBP includes many symptoms that have a
major adverse impact on individuals' lives, often resulting in a
reduction in quality of life.
Objective: The current study aimed to evaluate the subjective
wellbeing of patients prior to, and post-surgical intervention for the
treatment of chronic LBP.
Patients and methods: The current study employed a longitudinal
design. The Australian Unity Personal Wellbeing Index was utilised
to assess quality of life in approximately 150 participants who were
diagnosed with chronic LBP. All patients received either lumbar
interbody fusion or decompressive laminectomy. Assessments were
conducted at two time points; prior to surgery and within one week
post-surgery.
Results: When compared to an Australian normative population
(N= 1980), patients receiving surgical intervention for chronic LBP
reported significantly lower quality of life across all domains investi-
gated. Furthermore, patients' quality of life increased dramatically
immediately post-surgery. The most dramatic improvement in quality
of life was prevalent in relation to the domains of health and future
security. Further results will be discussed.
Conclusion: Patients diagnosed with chronic LBP have significantly
lower personal wellbeing than the general Australian population.
After receiving surgical intervention, patients reported a statistically
significant improvement in their quality of life. Further theoretical
and clinical implications will also be noted.

doi:10.1016/j.jns.2013.07.1625
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Anterior horn cell and encephalopathic variant of Fabry's
disease — The neuro-Fabry

N. Thekkootu Pisharama, T. Solomonb, R. Sharmac. aNeurology, Hull
Royal Infirmary, Hull, UK; bNeurology, Walton Centre for Neurology and
Neurosurgery, Liverpool, UK; cAdult Inherited Metabolic Diseases,
Salford Royal Hospital, Salford, UK

Fabry's disease has always been considered to be predominantly as of
cardiac or renal type. Stroke due to vasculopathy and peripheral
involvement of A-delta and C fibres with resulting neuropathic pain
and autonomic dysfunction has been said to be the neurological
involvement.
We report an unrecognised neurological variant of Fabry's disease.
A 33 year old, was seen in the neurology clinic with weakness,
fasciculation and progressive wasting of initially the right hand and
right upper limb over 8 months and progressed to involve the left
upper limb. An electrophysiological diagnosis of anterior horn cell
disease (motor neuron disease) was made. There is no relevant
history other than a past history of encephalitis in his teens with
mild cardiac involvement without a cause being found.
He, during the course of investigation developed encephalopathy
that recovered in 3 weeks, spontaneously. Atypical demyelinating
white matter disease on repeated contrast MRI of the brain and
cervical cord without progression and persistently elevated cerebro
spinal fluid (CSF) lymphocytes with normal levels of other param-
eters on repeated lumbar puncture were noted despite clinical
recovery from encephalopathy. Extensive investigations were done
to identify the cause of atypical central nervous system (CNS)
demyelination, anterior horn cell disease with CSF lymphocytosis.
A dry blood spot and white cell enzyme studies on separate
occasions showed low alpha-galactosidase A levels. Genetic study
confirmed Fabry's disease with mutation c.299GNA, p.R100K.
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Fabry's disease should be considered in the differential of CNS
demyelinating disorders and encephalopathy or motor neuron
disease with white matter changes.

doi:10.1016/j.jns.2013.07.1626
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Severe myotonia in juvenile myotonic dystrophy type 2 and
sodium channel gene mutation

E. Bugiardinia, A. Soriano Caminerob, R. Cardanic, A. Bottad, M.P.
Wicklundb, G. Meolaa,c. aNeurology, IRCCS Policlinico San Donato,
University of Milan, Milan, Italy; bDepartment of Neurology, Hershey
Medical Center, Milton South, PA, USA; cLab of Muscle Histopathology
and Molecular Biology, IRCCS Policlinico San Donato, Milan, Italy;
dDepartment of Biopathology and Diagnosing Imaging, Tor Vergata
University of Rome, Roma, Italy

Background: Myotonic dystrophy type 2 (DM2) is an adult onset
muscular dystrophy caused by a dominantly transmitted (CCTG)n
expansion in intron 1 of the ZFN9 gene. Myotonia generally is mild
and inconsistent in DM2. A severe or a juvenile onset myotonia may
hide additional genes and/or modifying factors that need to be
explored. An association between severe myotonia in DM2 and the
presence of recessive chloride channel (CLCN1) mutation has been
reported (Cardani R et al. 2012). A similar association with sodium
channel gene (SCN4A) mutation has not been described.
Objective: To describe a family with atypical DM2 phenotype
characterized by severe myotonia of early onset.
Case description: A 25 year old girl complained of hand cramping
and difficulty to relax after activity. Neurological examination
showed thenar percussion myotonia and mild distal weakness.
EMG showed myotonic discharges in all muscles examined and
genetic testing was positive for DM2. Genetic screening for CLCN1
did not identify any alteration in DNA sequence. The analysis of
SCN4A gene revealed a SCN4A variant c.215CNT (p.Pro72Leu). Both
SIFT and PolyPhen-2.2.2. (HumVar) predicted that this variant is
pathogenetic. It may justify the atypical phenotype characterized by
severe myotonia of the patient.
Conclusion: A severe and early myotonia in juvenile DM2 suggests
the presence of modifying factors contributing to the phenotype. A
screening of SCN4A gene is thus recommended in addition to CLCN1.

doi:10.1016/j.jns.2013.07.1627
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Sonoporation delivered gold nanoparticles for myopathy treat-
ment on rat model

M.Y. Spivaka, R.V. Bubnova,b, L.M. Lazarenkoa, N.O. Tymoshoka.
aImmunology, Zabolotny Institute of Microbiology and Virology of the
National Academy of Sciences of Ukraine, Kyiv, Ukraine; bUltrasound,
Clinical Hospital ‘Pheophania’ of State Affairs Department, Kyiv, Ukraine

Background: Gold nanoparticles shown strong cardiomyoprotective
effects,metallic nanoparticles enhance viability of a variety of neural cells.
Objectives: The aim was to test the myoprotective effects of gold
nanoparticles on myopathy rat model, and to test the sonoporation
effect to increase nanoparticles' delivery into myocytes.
Material and methods: Wistar 180–200 g rats (of each sex were
selected on the basis of analogies (n = 30) were included for the

experiment to model statin-induced advance myopathy, registered
by ultrasonography using transducers up to 12 MHz. We formed
three groups of animals: the 1st group received colloid 20 nm
nanogold (193 mg/ml for metal) injected into the injured muscle
using 31 G needles under US guidance; the 2nd group of rats
received additional insonation of injection locus in depth of 1 cm by
180 s by 130 Db 3–8 MHz ultrasound; and the 3rd group was the
control. Morphological, laboratory, and ultrasound assessments were
performed.
Results: In animals after nanogold injection regression of myopahywas
registered clinically, on US. Light-optical microsopy defined in tissue
samples the regression of muscle damage, vakuoli degeneration and
myofibril lysis. Nanogold induced significant inhibition of Ca, Mg-ATP-
ase activity in myofibrils after (1st vs 3rd group, p b 0.01). Electron
microscopy demonastrated higher nanoparticle cumulation in myofi-
brils and mitochondria (P b 0.01 for both). Myopathy regression was
clearly defined in all rats after sonoporation (1st vs 2nd group p b 0.05).
Conclusions:Gold nanoparticles have significantmyoprotective effects,
being a potential strategy for the treatment of muscular dystrophies,
applicable for disperse localizations. Sonoporation is able to enhance
gold nanoparticle delivery to myocytes in vivo.

doi:10.1016/j.jns.2013.07.1628
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A novel mitofusin 2 MFN2 gene mutation causing early onset
Charcot-Marie-Tooth 2A disease: Genetic, clinical and MR spec-
troscopy characterization

M. Vavlaa, A. Martinuzzia, M. Domenicob, F. Frijiab, G. Aghakhanyanc,
M.L. Mostacciuolod, E. Carraroe, V. Casanovae. aConegliano Research
Centre, IRCCS ‘E. Medea’ Conegliano, Italy; bU.O. Neuroradiologia,
Fondazione CNR/Regione Toscana G. Monasterio, Italy; cInstitute of Life
Sciences, Scuola Superiore Sant'Anna, Pisa, Italy; dDepartment of
Biology, University of Padova, Conegliano, Italy; e‘E. Medea’ Scientific
Institute, Conegliano Research Centre, Conegliano, Italy

Background: Mitofusin 2 (MFN2) mutations are associated with
axonal peripheral neuropathies known as Charcot-Marie-Tooth 2A
(CMT2A). Even though central nervous system (CNS) involvement
has been described in CMT2A, there are as to now no advanced
neuroimaging study of patients with MFN2 mutations.
We describe a novel MFN2 mutation detailing its clinical presentation,
and describing novel neuroimaging findings.
Materials and methods: A 7 yo boy with unremarkable family history
underwent neurological assessment and gait analysis. Routine electro-
physiological investigation (EMG and ENG) was consistent with axonal
polyneuropathy. TheMFN2 gene sequencewas analyzed. Neuroimaging
included standard morphological and spectroscopic (MRS) sampling.
Results: Sequence analysis showed a novel MFN2 mutation
(c.2116A → C, T706P). Sequence analysis on the parents confirmed it
as a de-novo mutation. The residue is situated between the transmem-
brane domain and the coiled-coil region close to the C-terminal. The
clinical features included early onset with steppage, hyporeflexia and
hypopallestesia. Computerized gait analysis demonstrated primary
distal lower limb involvement with club feet and accentuation of the
hips and knee flexion. Standard MRI didn't reveal brain signal
alterations. MRS showed an increase of NAA and Cho peaks.
Discussion: This novel mutation (T706P) is associated with early onset
CMT2A. The MRI findings, in the absence of macroscopical brain signal
alterations, show MRS data suggestive of whole brain biochemical
involvement (elevated NAA, increased Cho). These findings, especially
in such a young patient, confirmCMT2A as a disease involving both CNS
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and PNS, and highlight the importance of MR spectroscopy as an
objective indicator of disease.

doi:10.1016/j.jns.2013.07.1629
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Frontiers of amyotrophic lateral sclerosis cognitive assessment:
The use of Eye-tracking and Brain Computer Interface in the
eBrain project

B. Polettia, L. Carellia, F. Solcaa, P. Meriggib, P. Cipressoc, E. Pedrolic,
D. Luléd, A.C. Ludolphd, G. Rivac, V. Silania. aDepartment of Neurology and
Laboratory of Neuroscience, Dino Ferrari Center, Università degli Studi di
Milano, IRCCS Istituto Auxologico Italiano, Italy; bICT & Biomedical
Technology Integration Unit, Centre for Innovation and Technology Transfer
(CITT), Fondazione Don Carlo Gnocchi Onlus, Italy; cApplied Technology for
Neuro-Psychology Laboratory, IRCCS Istituto Auxologico Italiano, Milan,
Italy; dDepartment of Neurology, University of Ulm, Ulm, Germany

Background: Many patients affected by Amyotrophic Lateral Sclerosis
(ALS) show cognitive alterations, especially regarding frontal executive
functions. Cognitive assessment is problematic in moderate-severe
stages of ALS, due to the presence of motor–verbal impairment.
Recently, Eye-tracking (ET) and Brain Computer Interface (BCI) have
been preliminarily used in ALS to administrate cognitive testing.
However, an extended motor-verbal free neuropsychological (NP)
battery is not yet available.
Objective: A recently funded project, “eBrain: BCI-ET for ALS”, aimed
to evaluate the use of P300-based BCI and ET technologies to
administrate cognitive testing in ALS.
Patients and methods: 28 ALS patients (mean age: 62.6 ± 11.8; mean
education: 9.6 ± 3.6) and 30 healthy subjects (mean age: 56.2 ± 11.9;
mean education: 13.7 ± 4.2) underwent a comprehensive motor–verbal
free NP assessment, administered with both P300-BCI and ET. Moreover,
clinical data were collected and usability of both devices was evaluated.
Results: Data showed significant differences between healthy subjects
and ALS patients' performances in BCI and ET adapted measures of
frontal abilities (p b .05); furthermore, a correlation between tradition-
al NP assessment and BCI-ET one was found (p b .05), supporting the
concurrent validity of the adapted measures. Finally, even if a higher
perceived usability was overall observed for ET compared to BCI
(p b .05), patients evaluated BCI as a positive and useful tool in order to
compensate for the motor–verbal limitations.
Conclusion: These results support the good level of sensitivity and
perceived usability of the BCI and ET-based NP assessments, offering
promising insights on the use of such devices for the longitudinal
cognitive testing in ALS.

doi:10.1016/j.jns.2013.07.1630
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Therapeutic effects of repetitive transcranial magnetic stimulation
on clinical symptoms and signs of patients with HTLV1 myelitis

M. Amiri Andad, S. Nafissi, F. Fatehi, S. Jamal Omidi, M. Amiri.
Neurology, Tehran University of Medical Sciences, Tehran, Iran

Background: HTLV1 virus myelitis causes pain and paresthesia of the
lower limbs, sphincter function impairment, andmost disabling feature
of spasticity. Current treatments for this disease have not been effective.
Providing the patients with a more effective treatment can improve
greatly the quality of life.

Objective: Studying therapeutic effects of repetitive transcranial
magnetic stimulation (rTMS) on improvement of pain, spasticity and
motor function of people suffering from HTLV1 myelopathy, one
month after initiation of treatment.
Materials and methods: In this study 9 patients with confirmed
symptomatic HTLV myelitis who had not responded satisfactorily to
other treatments (methyl prednisolon, alfa interferone, muscle
relaxants) were included. They received 5 sessions of rTMS with a
frequency of 5 Hz and 100 times on each side at every session, in five
successive days, stimulation sites were bilateral motor cerebral
cortex responsible for movement of lower limbs. Spasticity, pain,
and motor function were measured by Modified Ashworth Scale,
Global Pain Scale, and Medical Research Council Scale, respectively.
The data were analyzed by the Wicoxon test.
Results: Spasticity diminished significantly after one month of
treatment. Patients showed improvement regarding pain and move-
ment functions, though not statistically significant.
Conclusion: These findings suggest that rTMS can be used to reduce
spasticity, as the most disabling feature of HTLV1.

doi:10.1016/j.jns.2013.07.1631
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Neuroanatomical patterns of central nervous system involvement
in myotonic dystrophy type 1 and clinical correlates

F. Casoa, F. Agostaa, S. Pericb, V. Rakocevic-Stojanovicb, L. Sarroa,c, V.S.
Kosticb, M. Filippia,c. aNeuroimaging Research Unit, Institute of Experi-
mental Neurology, San Raffaele Scientific Institute, Vita-Salute San Raffaele
University, Milan, Italy; bClinic of Neurology, Faculty of Medicine,
University of Belgrade, Belgrade, Serbia; cDepartment of Neurology, San
Raffaele Scientific Institute, Vita-Salute San Raffaele University, Milan, Italy

Background: Patients with myotonic dystrophy type 1 (DM1) often
show cognitive impairment during the course of disease, beside the
motor symptoms.
Objective: To investigate grey matter (GM) and white matter (WM)
abnormalities in a large sample of myotonic dystrophy type 1 (DM1)
patients and to assess their correlations with clinical findings.
Methods: We enrolled 51 DM1 patients [n = 14 with childhood-
juvenile DM1; n = 37 with classic DM1] and 30 healthy controls
(HC). Patients underwent clinical and neuropsychological evaluations
and brain structural and diffusion tensor (DT) magnetic resonance
imaging (MRI). Voxel based morphometry and tract-based spatial
statistics were used to evaluate GM atrophy and WM microstructural
damage in DM1 patients comparedwith HC. Regression analyseswere
performed to correlate GM and WM changes with clinical and
cognitive variables.
Results: DM1 patients had moderate muscle impairment, sleepiness
and depression as well as attentive-executive and visuo-spatial
deficits. Voxel-wise analysis revealed significant and widespread GM
atrophy and WM damage in DM1 group (both childhood–juvenile
and classic patients) compared with HC. Significant negative
correlation was found between Addenbrooke's Cognitive Assess-
ment-revised orientation and attention sub-scores and MD increase
along left corona radiate, internal capsule, inferior fronto-occipital
fasciculus and SLF (temporal part) (p b 0.05).
Conclusions: Our data demonstrate the clinical relevance of GM and
WM damages in a large sample of DM1 patients. These findings are
in line with neuropathological studies showing severe central
nervous system involvement in this multisystemic disease.

doi:10.1016/j.jns.2013.07.1632
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TNF-α is the critical molecule in critical illness myopathy; TNF-α
antagonism prevented the neuromuscular changes in septic rats

A. Ekera, S. Erdem Ozdamara, C.M. Temucina, E. Bodurb, T. Ekerc,
G. Sayata, E. Tana. aDepartment of Neurology, Hacettepe University Faculty
of Medicine, Ankara, Turkey; bDepartment of Biochemistry, Hacettepe
University Faculty of Medicine, Ankara, Turkey; cDepartment of General
Surgery, Ankara University Faculty of Medicine, Ankara, Turkey

Critical illness myopathy (CIM) is characterized with generalized and
respiratory muscle weakness, accompanied with difficulty of weaning
from mechanical ventilation and occurs mainly during sepsis after a
1 week intensive care stay. There is no effective treatment. During
sepsis, TNF-α causes muscle breakdown, and also influences muscle
excitability. This knowledge has led us think that TNF-α might be
the critical molecule for CIM and CIM can be prevented by TNF-α
decreasing agents pentoxyphylline and etanercept. CIM have been
searched with septic rats, induced by cecal ligation and puncture (CLP).
TNF-α and IL-1β levels weremeasured in plasma andmuscle at the 2nd
hour after operation. Nerve conduction studies (NCS) performed at the
48th hour. In one group Pentoxyphylline was given 1 hour before the
operation and for 6 days after. In the other group etanercept was given
1 day before the operation and repeated after 72 hours.Muscle biopsies
were performed on the 6th day for histopathologic diagnosis and
for detecting myosin level. This research showed that, both pen-
toxyphylline and etanercept reduced mortality. Increased TNF-α levels
of muscle revealed statistically significant difference from other groups
in CLP group. NCS investigations revealed an early decrease in CMAP
amplitudes in the same group. The main findings were fiber atrophy
and basophilic fiber staining mainly in CLP group muscle biopsies.
Myosin levelswere lowest in CLP and CLP + Pentoxyphylline group and
similar with control group in CLP + Etanercept group. This study
showed that TNF-α antagonism prevented the development of the
neuromuscular changes in septic rats, and did not cause any increase in
mortality rate.

doi:10.1016/j.jns.2013.07.1633
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Progress report on the development of new classification criteria
for adult and juvenile idiopathic inflammatory myopathies

M. de Vissera, A. Tjärnlundb, M. Bottaic, L.G. Riderd, V.P. Werthe,
C. Pilkingtonf, L. Alfredssonc, A.A. Amatog, R.J. Barohnh, M.H. Liangi, J.A.
Singhj, F.W.Millerd, I.E. Lundbergb. aDept. of Neurology, AcademicMedical
Center, Amsterdam, The Netherlands; bDept. of Medicine, Rheumatology
Unit, Stockholm, Sweden; cInstitute for Environmental Medicine,
Karolinska Institutet, Stockholm, Sweden; dEnvironmental Autoimmunity
Group, National Institute of Health, Bethesda, MD, USA; eDept. of
Dermatology, Philadelphia VAMC and Hospital of the University of
Pennsylvania, Philadelphia, PA, USA; fDept. of Rheumatology, Great
Ormond Street Hospital for Children NHS Trust, London, UK; gDept.
of Neurology, Brigham and Women's Hospital, Harvard Medical
School, Boston, MA, USA; hDept. of Neurology, University of Kansas Medical
Center, Kansas City, MO, USA; iDept. of Rheumatology, Brigham and
Women's Hospital, Harvard Medical School, Boston, MA, USA; jDept. of
Rheumatology, University of Alabama and VA Medical Center, Ala,
Brimingham, AL, USA

Background: Inadequate classification criteria for idiopathic inflamma-
torymyopathies (IIM) limit clinical studies inmyositis. An international,

multidisciplinary collaboration, the International Myositis Classification
Criteria Project (IMCCP), was therefore established.
Objective: To develop and validate new classification criteria for
adult and juvenile IIM and its major subgroups.
Patients and methods: Candidate variables were selected from
published criteria and inclusion criteria in controlled trials of myositis.
Comparator conditions resembling IIM were defined.
Clinical and laboratory data from IIM and comparators were collected
from 47 rheumatology, dermatology, neurology and pediatrics clinics
worldwide. Crude pair-wise associations among all measured variables
and between each variable and clinicians' diagnoses were assessed.
Explored approaches were:

1. Traditional: case defined by specified number of items from a set.
2. Probability score: case assigned a probability score by summing

score-points associated with a set of variables.
3. Classification tree: case defined by decision tree.

Internal validation using bootstrap methods was performed.
Results: Data from 973 IIM patients and 629 comparators were
obtained. Two probability score models were developed: Model 1
comprised clinical variables on muscles, skin, and laboratory measures;
and Model 2 additionally comprised muscle biopsy variables. Model 1
performed nearly as well as Model 2 (specificity 87% vs 88%, sensitivity
89% vs 89%, and correctly classified 87% vs 89%). Bothmodels performed
equally or better than the classification tree that was developed and
published criteria.
Conclusion: New classification criteria for IIM with readily assessable
measurements and symptoms have been developed with generally
superior performance compared with existing criteria.

doi:10.1016/j.jns.2013.07.1634
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HLA associations with mg in Saudi patients

M. Al Jumaha, S. Kojanb, A. Al Khathaamib, F. Sauwidanc, A. Jawharya,
A. Hajeera. aKing Abdullah International Medical Research Center, King
Saud bin Abdulaziz University for Health Sciences, King Abdulaziz
Medical City, National Guard Health Affairs; bNeurology, National Guard
Health Affairs, Riyadh, Saudi Arabia; cKing Abdulaziz Medical City,
National Guard Health Affairs, Riyadh, Saudi Arabia

Background: Myasthenia gravis (MG) is a rare autoimmune disease
of the neuromuscular junction. MG has been shown to be associated
with many HLA antigens in different populations. Recently using low
resolution typing technique we found associations with HLA-A*23,
B*08, B*18, DRB1*16 and DRB1*13.
Objectives: To further describe the association of HLA in Saudi MG
patients using SBT.
Methods: We analyzed HLA associations using SBT in 75 Saudi MG
patients and 1110 health controls.
Results: Our results supported our previous report with some
new findings, B*08:01 (OR 3.58, p = 0.000), DRB1*16:01 (OR 6.82,
P = 0.000). A*23:01, B*50:01, C*06:02 & DRB1*0701 were found to
form the most common haplotype in our healthy controls. All these
alleles were significantly reduced (protective) in the MG patients. No
single allele of DRB1*13 was significantly associated with MG,
however, collectively 13:01, 13:02 and 13:03 alleles were associated
MG (OR 1.47, p = 0.056). Some of our new findings include HLA-
C*07:02 and DQB1*05:02 association with MG. It is interesting to note
that in CaucasoidsA*01:01–B*08:01–C*07:01–DRB1*03:01haplotype
carries the highest risk for MG. Here we showed that a part of
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this haplotype is present; B*08:01–DRB1*03:01 but not A*01:01
C*07:01.
Conclusions: Our results supported our previous report with some
new findings. This finding may help in dissecting out the primary
association with MG.

doi:10.1016/j.jns.2013.07.1635
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Low and high frequency repetitive nerve stimulation in the
diagnosis of myasthenia gravis

N. Kvirkveliaa,b, N.Mikavac, R. Nikolaishvilia, M. Jibladzeb, T. Akhvledianid,
R. Shakarishvilia. aDepartment of Neurology and Neurosurgery, Ivane
Javakhishvili Tbilisi State University, Tbilisi, Georgia; bSarajishvili Institute
of Clinical Neurology and Neurosurgery, Tbilisi, Georgia; cNeurology
Department, Khechinashvili University Clinic, Georgia; dIvane Javakhishvili
Tbilisi State University, Tbilisi, Georgia

Background: Diagnosis of myasthenia gravis (MG) typically is made
based on patient's history and clinical findings. However, the
diagnosis must be verified by the electrophysiological investigation
of neuro-muscular transmission. The repetitive nerve stimulation
(RNS) is an electrodiagnostic technique used to assess the efficacy of
neuromuscular transmission.
Objective: The objective of this study was to evaluate combined
muscle action potential (CMAP) changes in response to high and low
frequency rates of RNS in patients with MG.
Patients and methods: The correlation of muscle strength and CMAP
changes were investigated in 104 myasthenic patients. The muscle
strength was graded on a scale from 0 to 5. Two stimulating parameters
were used throughout the experiments — the low frequency stimula-
tion (LFS) and high frequency stimulation (HFS).
Results: It was found that in 15% of muscles with clinically detectable
weakness the CMAP amplitudewas decreased, by 21% in area, and by8%
in duration of the negative phase.
The positive correlation was observed between the negative phase of
CMAP and the muscle strength and negative correlation was observed
between the negative phase duration and the muscle strength.
Conclusion:We used RNS in a large cohort of patients as an additional
tool for the confirmation of the MG diagnosis. We registered
higher decrement in larger muscle groups which are more com-
monly affected clinically. However, smaller muscles, such as the
abductor digiti quinti muscle are often preferable to investigate,
because they create less discomfort for the patient and have fewer
artifacts.

doi:10.1016/j.jns.2013.07.1636
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Altered somatosensory neurovascular coupling in patients with
becker muscular dystrophy

U. Lindberga,b, C. Kruuseb,c, S. Joergensenb, J. Vissingd, N. Wittingd,
E. Rostrupa, H.B. Larssona,b. aFunctional Imaging Unit, Diagnostic Depart-
ment, Glostrup Hospital, University of Copenhagen, Denmark; bLundbeck
Foundation Center for Neurovascular Signalling, Glostrup, Denmark;
cNeurology, Herlev Hospital, University of Copenhagen, Herlev, Denmark;
dDepartment Neurology, Rigshospitalet, University of Copenhagen,
Kbh Ø, Denmark

Background: In patients suffering from Becker muscular dystrophy
(BMD) variable degrees of cognitive impairment have been reported
in addition to the well-known muscular and cardiac symptoms. BMD
is caused by mutations in the dystrophin gene, changing the cellular
dystrophin complex and subsequent muscular blood flow. Few
studies have addressed the mechanisms of cognitive impairment.
Lack of dystrophin, however, causes secondary loss of vasoactive
molecules such as nitric oxide, which is as an important player in
brain vascular control. We hypothesised that dystrophin can be
involved in neurovascular coupling and cerebral reactivity measured
by functional MRI and EEG.
Objective: To study the baseline electrophysiological and fMRI BOLD-
response to external somatosensory stimulation in BMD patients
compared to age and sex-matched healthy controls.
Patients and methods: 17 men (mean age 38.5, range 25–63) with
BMD and 8 healthy sex matched controls were included. Functional
MRI (fMRI, BOLD) (3T, Phillips) and EEG with evoked potentials were
performed during a somatosensoric stimulation paradigm on the
dominant median nerve.
Results: BMD patients showed a significantly (p b 0.02) decreased
electrophysiological adaptation together with a decreased (p b 0.01)
BOLD-response in the primary somatosensory cortex when compared
to healthy controls.
Conclusion: The preliminary results suggest that patients with BMD
have a fundamentally altered cerebral neurovascular coupling, which
could impact cognitive function in BMD patients.

doi:10.1016/j.jns.2013.07.1637
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Two cases of POEMS syndrome: Initially misdiagnosed as CIDP

O. Watanabe, K. Arimura, T. Nakamura, Y. Arimura, Y. Inamori, Y.
Takata, K. Michizono, E. Matsuura, H. Takashima. Neurology and
Geriatrics, Kagoshima University Graduate School of Medical and Dental
Sciences, Kagoshima, Japan

POEMS syndrome (also known as Crow-Fukase syndrome) is a
serious systemic disease characterized by polyneuropathy, anasarca,
skin lesions and associated with osteoclastic bone lesions and with
M-proteinemia. The diagnosis of POEMS syndrome is made robust by
finding increased serum vascular endothelial growth factor (VEGF)
in addition to the combination of the mentioned characteristic
manifestations.
The diagnosis of advanced POEMS syndrome is not difficult when the
combinations of characteristic manifestations are fulfilled. However,
in the initial stages, only half of POEMS patients start with
neuropathy. Neuropathy in POEMS syndrome is characterized by a
subacute, progressive sensorimotor type of polyneuropathy with
mixed features of demyelination and axonal degeneration.
However, nerve conduction study (NCS) results of POEMS syndrome
occasionally fulfill the electrophysiological criteria for chronic inflam-
matory demyelinating polyradiculoneuropathy (CIDP), thus leading to
the caveat of an often initial misdiagnosis of CIDP.
We herein present two female patients with POEMS syndrome.

Case 1: A 67-year-old woman was admitted to one university hospital
with a 1.5-year history of progressive weakness and paraesthesia. Her
weakness and paraesthesia initially affected his lower limbs, pro-
gressing within 2 months to her upper limbs.
Case 2: A 24-year-old woman was admitted to another university
hospital with a 2-month history of progressive paraesthesia and
muscle weakness affecting her lower limbs. Both cases were electro-
physiologically diagnosed as CIDP, then treated with intravenous
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immunoglobulin therapy without enough effects. After transfer to our
university hospital, we paid attention to both cases of thrombocytosis.
Both had hepatosplenomegaly, lambda type M-proteinemia, and
significantly elevated serum VEGF.

doi:10.1016/j.jns.2013.07.1638
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Etiological consideration of 26 patients with dropped
head syndrome

K. Uchino, G. Ogawa, T. Chiba, K. Hokkoku, Y. Hatanaka, M. Sonoo.
Department of Neurology, Teikyo University School of Medicine,
Itabashi-ku, Japan

Background: The dropped head syndrome (DHS) is caused by a
wide variety of neurological disorders ranging from CNS degenera-
tive diseases to peripheral neuromuscular problems. There have
been few studies that identified causes of DHS for a large number of
patients.
Objective: To elucidate the frequencies of individual causes in a case
series of DHS patients.
Materials and methods: Patients presenting with DHS were
extracted from the database of our institution for 13 years since
1999. Their medical and EMG records were retrospectively reviewed.
Results: Twenty-six patients were extracted (4 men and 22 women,
age 71.1 ± 8.6 years). The final diagnoses were 13 myasthenia gravis
(MG), 4myositis, 1myopathy of undetermined etiology, 3 amyotrophic
lateral sclerosis, 3 Parkinson's disease,1 dementia with Lewy body, and
1 with unknown etiology. One MG and 1 myositis patients were
associated with Parkinson's disease, but they were diagnosed as
myopathies by EMG. All but one MG patients were negative for AChR
antibody, and MuSK antibody was also negative for all of 10 patients
examined. They were diagnosed as MG by the abnormal single-fiber
EMG (SFEMG) of the splenius muscle, together with lack of profuse
fibrillation potentials and positive sharp waves in the concentric needle
EMG (CNEMG) of the same muscle. Immunotherapies were attempted
in 6 MG patients (5 IVIg and 1 steroid) and were effective at least
transiently.
Conclusion: MG was the most frequent cause of DHS, followed by
myositis. CNEMG and SFEMG of the splenius muscle were the key to
their diagnosis.

doi:10.1016/j.jns.2013.07.1639
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myopathy associated with Merkel cell carcinoma

E. Papageorgiou, K. Psychogios, E. Karamouzos, I. Xydakis, I. Markakis,
G. Gekas. Neurology, 'St. Panteleimon' General State Hospital, Nikaia,
Greece

Background: Merkel cell carcinoma (MCC) is a rare and aggressive
neuroendocrine malignancy. In the literature MCC has been very
rarely associated with paraneoplastic neurological complications.
Objective: To report a case of paraneoplastic polyneuropathy and
myopathy in a patient with MCC of unknown primary origin
(MCCUP).
Patient and methods: A 65-year-old man was admitted to our
department with progressive limb weakness, numbness and myalgias.

Physical examination revealed a left axillary nodular mass. On
neurological examination he exhibited asymmetric, predominantly
proximal tetraparesis with absent tendon reflexes. Brain MRI was
unremarkable and spinal MRI demonstrated multiple levels of mild
spondylosis. Cerebrospinal fluid examination revealed a normal cell
count with increased protein content (77.2 mg/dl) and positive
oligoclonal bands. Nerve conduction studies were consistent with a
mixed sensorimotor polyneuropathy. Treatment with intravenous
immunoglobulin was initiated followed by oral steroids, with subse-
quent gradual improvement of muscle strength. Biopsy of the axillary
mass revealed an undifferentiated MCC. Screening for an underlying
primary site and testing for anti-onconeural and anti-ganglioside
antibodieswere negative. Deltoidmuscle biopsy revealed inflammatory
myopathy and sural nerve biopsy demonstrated mixed axonal and
demyelinating changes. The patient underwent complete regional
lymph node resection followed by adjuvant chemotherapy, with
significant clinical improvement, remaining relapse-free during a 2 year
follow-up period.
Results and conclusion: Both the clinical presentation and the
positive response of our patient to cancer treatment support the
paraneoplastic origin of his neurological condition. MCC should be
considered as a diagnostic possibility in patients presenting with
peripheral neurologic syndromes with atypical features.

doi:10.1016/j.jns.2013.07.1640
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26 years' experience in myasthenia gravis in Iran

A. Soltanzadeh, S. Jamal Omidi, S. Nafissi, F. Fatehi. Neurology, Tehran
University of Medical Sciences, Tehran, Iran

Background: Myasthenia gravis is an autoimmune disorder affecting
the neuromuscular junction. Signs and symptoms present a wide
spectrum ranging from only ocular symptoms to a life-threatening
respiratory failure.
Objective: This study was carried out to show the demographic
characteristics of myasthenia gravis in Iran. Unusual presenting
features of our patients were also taken into account.
Methods: The files of all myasthenia patients arriving to clinic during
26 years were studied on a retrospective basis; their demographic
and clinical data were registered and duly analysed. Then, cases of
congenital myasthenia were excluded from the study.
Results: Out of the 316 myasthenia gravis patients included in the
study, 58.55% were female and 41.45% male. 272 patients suffered
from the generalized form of myasthenia while the remaining 51
patients had only ocular presentations. 6 patients had atypical
presenting features as the first manifestation (jaw-hanging, cervical
weakness, dyspnea). Among those with the generalized type, 11%
had suffered crisis and 13.6% experienced at-least 1 episode of
disease exacerbation. Interestingly the youngest and oldest ages of
onset were 8 and 70 years, respectively. Out of the 128 patients
who underwent thymectomy, 21.09% and 48.43% had pathology
reports of thymoma and hyperplasia, respectively. Unfortunately 6
ladies and 12 men were taken by deaths, two of which died with
pneumosepsis.
Conclusion: Epidemiologic findings of Myasthenia Gravis in Iran are
more or less similar to those of other countries, but it is very
important to bear in mind the atypical presenting features of this
disease that can otherwise be misleading.

doi:10.1016/j.jns.2013.07.1641
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Sporadic Amyotrophic Lateral Sclerosis (SALS) and environment

H.A. Idrisoglu. Neurology, Istanbul University Faculty of Medicine,
Istanbul, Turkey

Background: The cause of Sporadic Amyotrophic Lateral Sclerosis
(ALS) is not known. Studies associate toxic, dietary, infectious,
neoplastic, and physical factors as underlying, predisposing or
pathogenic influences.
Methods: 131 SALS patients are followed prospectively all of the
patients investigated SOD1 mutation and blood and urine lead level.
Also environmental exposure was assessed, in sporadic ALS patients.
Results: All of the patients are diagnosed definite ALS according to
El-Escorial criteria.
81 of 131 patients who are diagnosed with definite ALS according to El-
Escorial criteria are men. The others are women. Men–women ratio is
1.5/1. The age of onset of 131 definite ALS cases is between 15 and 73.
The average age is 48.7. The beginning of age in men is 40.1. It is 49.7 in
women. The average examination age inmen is 49.1. It is 51.1 inwomen.
131 patients are separated to the specific types based on examination
findings during examination. 16 of them are progressive bulbar
paralysis (PBP), 72 of them are in PBP+ spinal form, and 43 of them
are in spinal form.
When we search blood and urine lead levels in all 131 patients and
when we take family individuals. Of this patients as central group
and compare them Blood and urine lead levels of this group are
statistically and significantly found high. Blood lead level is p b 0.001,
urine lead level is p b 0.01. We don't encounter abnormal (toxic)
levels (0.80 mg/dl) in one of the cases.
All patients are followed prospectively.
Conclusions: We found blood and lead levels of SALS patients
statistically and significantly high.

doi:10.1016/j.jns.2013.07.1642
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Parkinson, pesticides and environment

H.A. Idrisoğlu. Neurology, Istanbul University Faculty of Medicine,
Istanbul, Turkey

Background: Parkinson's disease (PD) is the most common neurode-
generative movement disorder that is a consequence of premature death
of dopamine-containing neurons in the substantia nigra. A number of
observations have led to the hypothesis that environmental factors,
including pesticides, play a significant role in the development of PD.
Method: 350 Parkinson patients applied to our clinic between the years
2008 and 2012.We achieved prospective follow up of these patients. In
the result of this follow-up we determined that 35 patients were
exposed to pesticide intoxication.
Result: Age interval of 35 patients was between 23 and 90. Mean age
was 61.7. 33 of them were male and the other patients were female.
We determined that 10% of 350 patients were exposed to toxic
substances. The first sign of 8 patients was bradykinesias and the first
sign of 27 patients was tremor. We determined pesticide intoxication
in 19 patients, CO2 intoxication in 2 patients, heavy metal exposure
in 10 patients, CO2 intoxication in 2 patients and electrical charging
in 2 patients. Finally, we thought 10% toxic etiology risk factor. The
other characteristics that we were interested in were male patients.
The patients were male and PH signs were in association with
tremor.

Conclusions: Pesticides and environmental factors and gene inter-
actions seem to act together to increase PD risk.

doi:10.1016/j.jns.2013.07.1643
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Initial dip and bilobed N21 peak in the tibial nerve SEPs suggest
predominant demyelination in the nerve root

T. Chibaa, M. Sonooa, C. Oishib, K. Uchinoa, H. Okumaa, H. Kuronoa,
K. Hokkokua, Y. Hatanakaa. aDepartment of Neurology, Teikyo University
School of Medicine, Itabashi-ku, Japan; bDepartment of Neurology, Kyorin
University School of Medicine, Mitaka, Japan

Background: Sensory GBS or CIDP may be difficult to diagnose,
especially when routine nerve conduction studies show unremarkable
findings. Tibial nerve SEPs are useful because they can evaluate the
proximal portions of the peripheral nerve. We noticed a previously-
undescribed characteristic pattern in tibial nerve SEPs of such patients.
Objective: To document the significance of the “initial dip and
bilobed N21 peak” pattern in the tibial nerve SEPs.
Material and methods: Subjects consisted of 4 patients presenting
with this pattern. Their clinical and electrophysiological records were
retrospectively reviewed.
Results: All patients presented with pure sensory or sensory-dominant
symptoms. Routine nerve conduction studies did not show any sign of
demyelination for all patients, except for the slightly reduced amplitude
of the sensory nerve action potentials. The final diagnoses were sensory
GBS in 2 patients, sensory CIDP in 1 patient, and sensory-dominant
MADSAM in 1 patient. Tibial nerve SEPs revealed slightly delayed N8 and
P15 components. The L1S-ICc (ipsilateral iliac crest) lead registered a
positive dip 2 to 3 ms later than the P15 latency for all patients, and the
N21 peak was either lost (1 patient) or showed a characteristic bilobed
pattern (3 patients) with the later peak at a markedly delayed latency.
Conclusion: The positive peak must correspond to the “killed-end
potential” suggesting the near interruption of the sensory conduction.
The mechanism of bilobed N21 potential is unknown, but the
recognition of this characteristic pattern will help to identify demye-
lination of the sensory nerve predominant at the root level.

doi:10.1016/j.jns.2013.07.1644
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Ultrasound diagnostics and amyotrophic lateral sclerosis

Y. Rushkevich, G. Zabrodets, S. Likhachev. Republican Research and
Clinical Center of Neurology and Neurosurgery, Minsk, Belarus

Background: Amyotrophic lateral sclerosis (ALS) is a neurodegenera-
tive disease with progressive destruction of the central (upper) and
peripheral (lower)motor neurons. One of the specific symptoms of ALS
is the appearance of fasciculations, which may precede the develop-
ment of muscle weakness and atrophy.
Objective: To explore the possibilities of ultrasound to detect muscle
fasciculations in the differential diagnosis of suspected ALS.
Materials and methods: 150 patients were included (ALS, spinal
amyotrophy, cervical myelopathy— 126 (84%), 11 (7%), 13 (9%) patients,
respectively). Male/female — 93/37, age (median (25—75%)) — 56
(46, 62). The diagnosis of ALS was based on an analysis of clinical data
electroneuromyographic El Escorial criteria (Brooks, 1998). All patients
underwent electromyography (VikingSelect; Nicolet; USA). Ultrasound
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diagnostics was carried out in the B-mode 12.8 MHz linear transducer
with symmetric 2-side with the full relaxation of the muscles with the
patient lying down. Additionally ultrasound diagnostics was performed
on 45 healthy individuals.
Results: Generalized fasciculations on the trunk and extremity muscles
related to themyotomes of the cervical, thoracic and lumbosacral levels
were detected during ultrasound with ALS, spinal amyotrophy and
myelopathy in 122 (96.7%), 1 (9.1%) and 1 (7.7%) patients, respectively.
Fasciculations in ALS was characterized by severity and persistence in
contrast to other pathology. In 60% cases of ALS generalized fascicula-
tions by visual inspection were noted.
Conclusions: Early detection of muscle fasciculations generalization
using ultrasound facilitates the differential diagnosis of suspected ALS.

doi:10.1016/j.jns.2013.07.1645
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Navigated transcranial magnetic stimulation in Motor Neuron
Disease (MND)

A. Chervyakova, I. Bakulinb, N. Savitskayaa, M. Zakharovaa, M. Piradova.
aResearch Center of Neurology, Russian Academy of Medical Science,
Russia; bMoscow State University, Moscow, Russia

Background: MND is a set of disorders associated with the selective
degeneration of both upper and lower motor neurons. Navigated
transcranial magnetic stimulation (nTMS) is a tool for functional
noninvasive brain mapping.
Objective: Assessment of the upper motor neuron functional state
using nTMS.
Patients and methods: 31 patients with MND were included in the
study. The mean age was 54.3 ± 12.0 years. Duration of illness ranged
from 4 to 160 months (median — 12 months). 29 healthy volunteers
with a mean age of 24.8 ± 3.8 years were studied as control group.
nTMS (NBS eXimia Nexstim) was performed for all participants. Some
parameters of TMS were detected: resting motor threshold (MT) and
motor evoked potentials (MEP) at m. abductor pollicis brevis (APB).
Also maps of APB cortical representation have been made.
Results: MT was significantly higher in MND patients in comparison
to the control group in either hemisphere (p b 0.001). There was
significant negative correlation between ALS FRS-R and MT, but this
parameter didn't depend on disease duration. MND patients had
significantly smaller MEP (p = 0.004 for right hemisphere and 0.009
for left one). More than all maps of cortical areas were smaller in
patients with MND compared with healthy persons, but some
patients with short duration of disease had extended maps.
Conclusion: Navigated TMS is an effective assessment of the upper
motor neuron functional state in MND. Further researchers may help
to reveal the pathogenic mechanisms of neurodegenerative process
and the development of diagnostic and prognostic markers.

doi:10.1016/j.jns.2013.07.1646
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Hereditary sensory neuropathy presenting with only numbness of
the extremities

H. Akguna, M. Yucelb, S. Tasdemirc, S. Alayc, O. Ozc, Z. Odabasic,
S. Demirkayac. aDepartment of Neurology, Etimesgut Military Hospital,
Ankara, Turkey; bDepartment of Neurology, Kasimpasa Military Hospital,
Ankara, Turkey; cDepartment of Neurology, Gulhane Military Medical
Academy, Ankara, Turkey

Background: Hereditary sensory neuropathy is a slow developing,
autosomal dominant disease with sensory loss at the distal parts and
autonomic disturbances. The definite prevalence is unknown, but it
is estimated to be very low. The first onset is on the 2nd and 5th
decades. Autonomic changes like sensory loss on the distal parts of
the limbs, loss of muscle strength, skin ulcers and especially
perspiration disorders are the clinical manifestations. Future compli-
cations that can cause serious morbidities can be prevented with
early diagnosis.
Objective: In this report we would like to present a case with
hereditary sensory neuropathy.
Patients and methods: A 20-year-old male patient presented to our
outpatient clinic with complaints of numbness on the hands and feet.
The patient stated ‘stocking-glove’ pattern of numbness. The complaints
had become more evident in the last 2 years. On the neurological
examination the patient stated stocking-glove pattern of hypoesthesia,
and the DTRs were globally decreased. All other neurological findings
were normal.
Results: The biochemistry tests were normal. Bilaterally, sensory
nerve action potentials were absent on the electromyography (EMG)
of the median, ulnar and sural nerves. The patient was diagnosed
with sensory polyneuropathy.
Conclusion:We found this case worth reporting in order to remind the
clinicians that hereditary sensory polyneuropathy is a rarely encoun-
tered disease that should be considered, with no other objective
examination findings other than decreased DTRs.

doi:10.1016/j.jns.2013.07.1647
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Management of muscular dystrophies in Tunisian children

N. Ben Achour, I. Kraoua, H. Benrhouma, H. Klaa, A. Rouissi, N. Gouider-
Khouja, I. Ben Youssef-Turki. Department of Child and Adolescent
Neurology, National InstituteMongi BenHmida of Neurology, Tunis, Tunisia

Background: Muscular dystrophies (MD) are a heterogeneous group
of inherited primary disease of muscle that share progressive
weakness and dystrophic changes on muscle biopsy.
Objective: To report management approach in Tunisian children with
MD and evaluate usefulness of a “Systematic protocol for children with
MD”.
Methods: Over 8 years (2005–2013), a “Systematic protocol for
children with MD” has been used, for management of 86 children
withMD. The protocol comprised 25 items including: individual case
report form (CRF), diagnostic items, occupational, psychological,
orthopaedic, cardiac and respiratory evaluations and corticotherapy.
The degree of completion of each item has been analyzed.
Results: There were 57 Duchenne MD (DMD) and 27 recessive Limb-
Girdle-MD (LGMD 2).
CRF have been fullfilled in all patients as well as diagnostic items.
Psychological and occupational evaluations concerned respectively
84.5% and 97.6% of patients. Respiratory and cardiac evaluations
concerned respectively 59.5% and 64.2% of patients. Orthopaedic
management including: examination (80.9%), spine X-ray (100%),
orthotic devices (92.8%) and wheelchair (36.9%) was planned each
time it was needed. Corticotherapy was prescribed to 79.9% of
patients. During follow up, 31 patients lost ambulation at mean age
of 10.5 years. However, all patients showed improvement of quality
of life.
Conclusion: Our study supports the usefulness of “Systematic protocol
for MD” since it improves management and allows detecting compli-
cations at earlier stages. Knowledge of MD-specific complications and
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implementation of anticipatory care have changed the standard of care,
with an overall improvement quality of life of patients.

doi:10.1016/j.jns.2013.07.1648
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FGF21: A biomarker of neuromuscular diseases

E. Pál, E. Lovadi, M. Csereklyei, Á. Sebők, S. Komoly. Neurology,
University of Pécs, Pécs, Hungary

Background: Human fibroblast growth factor 21 (FGF21) is a 181
amino acid protein that belongs to the human FGF superfamily. The
basic biological role of FGF21 is the regulation of the glucose and
lipid metabolism.
Objective: Recently two observations were published where they
showed elevated circulating FGF21 in human mitochondrial diseases,
therefore it was suggested that FGF21 might be a biomarker of
mitochondrial diseases.
Patients and methods: The serum level of FGF21 was determined by
ELISA in blood samples from 20 healthy subjects, 15 patients with
myotonic dystrophy type 1 (MD1) and 25 patients with mitochondrial
diseases.
Results: Among healthy subjects serum FGF21 correlated with body
mass index (BMI). Mean FGF21 level was significantly raised in MD1
compared to healthy subjects (424 ± 328 and 207 ± 165 pg/ml,
respectively, p b 0.05, Mann–Whitney U test). Among mitochondrial
patients FGF21 was elevated only in PEO (progressive external
ophthalmoplegia) group (589 ± 496 pg/ml, p b 0.05, Mann–Whitney
U test), but was not significantly altered in MELAS and myopathy
patients. FGF21 correlated with serum creatine kinase (CK) and
lactate levels, with clinical severity score as well as some biopsy
findings (e.g. ratio of ragged red fibers and mitochondrial inclusions).
Conclusion: Our study implicates that serum FGF21 might be a
biomarker for neuromuscular disorders. In contrast to the previous
findings our results showed that elevation of FGF21 is not specific
and not restricted to mitochondrial disorders. Further research is
necessary to findoutwhat neuromuscular disease groups are associated
with abnormal FGF metabolism and to investigate the molecular
pathomechanism.

doi:10.1016/j.jns.2013.07.1649
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Complex chromosomal rearrangements in a patient with
oligozoospermia and Charcot–Marie–Tooth disease

G.J. Braathena,b,c, V. Haugana, A.G.F. Hellanda, K.O. Clausena. aDepartment
of Laboratory Medicine, Section of Medical Genetics, Telemark Hospital,
Skien, Norway; bHead and Neck ResearchGroup, Research Centre, Akershus
University Hospital, Lørenskog, Norway; cCampus AHUS, Akershus Univer-
sity Hospital, University of Oslo, Lørenskog, Norway

Background: Complex chromosomal rearrangements (CCR) occur-
ring in phenotypically normal persons are rare, about 255 cases have
been reported. Most familial cases have a normal phenotype with
apparently balanced rearrangements while de novo cases usually are
unbalanced or apparently balanced but with associated multiple
anomalies as well as mental retardation.
Material and methods: A couple with fertility problems was investi-
gated. He had oligozoospermia and Charcot–Marie–Tooth disease.

Results: Chromosomal analysis and fluorescence in situ hybridization
with whole chromosome paint revealed that he had apparently
balanced translocation between chromosome 2, 7 and 14. Array
comparative genomic hybridization was normal.
Conclusion: To our knowledge, this is a new case of CCR identified in
the human population and for the first time a CCR is identified in a
patient with CMT.

doi:10.1016/j.jns.2013.07.1650
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Global proprioceptive resonance: Effects on neuromuscular and
postural systems

U. Garagiola, A. Maffei, G. Farronato. Dental and Surgical Biomedical
Sciences Department, IRCCS Fondazione Ospedale Maggiore Policlinico,
University of Milan, Milan, Italy

Background: The application of mechanical multifocal vibration
(MFV) at targeted frequencies and short duration produces positive
effects on bone structure, muscles and joints regulating neuromus-
cular response.
Objective: The purpose of this study was to investigate the effects of
the global proprioceptive resonance (GPR) by MFV on muscle
performance and body balance in healthy subjects.
Materials and methods: Sixty volunteers (26 males and 24females,
aged 19–25 years) underwent, in a randomized order, both the
electromyography–electrognatography (EMG–EGN) and stabilometry
before the GPR and immediately after it. GPR was the ergonomic
structure used in this protocol: it gives a psycho-physical release thanks
to multifocal vibrations.
Results: The effects of GPR on the surface EMG of masseters and
anterior temporalis muscles did not induce any statistically significant
change, except for masseter muscles (p b 0.05). The results showed a
significant improvement in the neuromuscular activity. Muscular
activity mainly decreased, while the Freeway Space increased in 53%
of cases: this was the evidence of a muscular release after GPR. From a
postural point of view, there was an improvement in the load
distribution and in the position of the barycenter according to the ideal
axis. There were effects in body balance tests, too (p b 0.05).
Conclusions: In this preliminary study it was concluded that the GPR
induced changes both in neuromuscular and in postural tests. Further and
future studies should focus on evaluating the effects on orthodontic and
temporomandibular disease patients, as well as the long term effects.

doi:10.1016/j.jns.2013.07.1651
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Prevalence of neuromuscular disorders in Italian Navy scuba
divers: Personalized vs standard mouthpiece

U. Garagiolaa, G. Ruffinob, G. Farronatoa. aDental and Surgical Biomedical
Sciences Department, IRCCS Fondazione Ospedale Maggiore Policlinico,
University of Milan, Milan, Italy; bCOMSUBIN, Italian Navy, La Spezia, Italy

Background: Scuba divers deal with an extreme psychophysical
effort during their activities showing neuromuscular, postural and
craniomandibular disorders.
Objective: The aim is to determine the prevalence of temporoman-
dibular disorders and the neuromuscular system variations in scuba
divers of the Italian Navy with commercial (CM) and personalized
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mouthpiece (PM), and to identify the risk factors for the develop-
ment of TMD signs and symptoms before and after diving.
Material and methods: 40 males (23–30 years) undergone to
neuromuscular tests, spirometric and postural exams before and
after diving, and MRI and CBCT exams too.
Results: The prevalence of TMD symptoms after diving was about 93%
with CM and 38% with PM versus a 32% before diving; with CM use the
neuromuscular answers after diving (T3)were highly different from rest
situation before immersion (T0) (p b 0.001); also postural aspects were
different after diving (p b 0.01); with PM use there were no changes.
Conclusions: Scuba divers exhibiting TMD-related symptoms have met
the greatest risk of developing TMJ dysfunction during and after the dive.
Also in asymptomatic divers, before the dive, TMD was a common
problem after it. Customized mouthpiece has reduced symptoms,
significantly.

doi:10.1016/j.jns.2013.07.1652
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Increased prevalence of malignancy in mitochondrial disorders

J. Finsterer, E. Krexner. KAR, Vienna, Austria

Objectives: There are indications that patients with a mitochondrial
disorder (MID) develop more frequently malignomas or benign
tumours than the general population.
Aims: To find out if the prevalence of tumours is increased in MID-
patients and which of the malignomas or benign tumours are the
most frequent.
Methods: Retrospectively evaluated were the charts of MID-patients
for the presence of malign or benign tumours. MID was diagnosed
according to the modified Walker-criteria.
Results: Among 475 MID-patients screened for tumours, at least a
single malignomawas found in 65 patients (13.7%), and at least a single
benign tumour in 35 patients (7.4%). Among those withmalignancy, 22
were male and 43 were female. Among those with a malignancy 1 had
definite MID, 9 probable MID, and 54 possible MID. The most common
of the malignancies found in MIDs was breast cancer, followed by
dermatological, gynaecological, and gastrointestinal malignancies. The
most frequent of the benign tumours found in MID patients was the
lipoma, followed by pituitary adenoma, meningiomas, carcinoids, and
suprarenal adenomas. Compared to the general population, the
prevalence of malignancies and of benign tumours was markedly
increased. The female preponderance among those with a malignancy
was explained by the frequent maternal inheritance of MIDs.
Conclusions: Adult patients with a MID, particularly females, carry
an increased risk to develop a malignancy. Since malignancy is an
important determinant for their outcome, these patients should be
more accurately screened for neoplasms, not to overlook the point, at
which an effective treatment can no longer be provided.

doi:10.1016/j.jns.2013.07.1653
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Monoclonal gammopathy of undetermined significance
presenting with acute polyneuropathy

S. Tasdemira, H. Akgunb, M. Yucelc, S. Alaya, O. Oza, U.H. Ulasa, Z. Odabasia,
S. Demirkayaa. aDepartment of Neurology, Gulhane Military Medical
Academy, Ankara, Turkey; bDepartment of Neurology, Etimesgut Military
Hospital, Ankara, Turkey; cDepartment of Neurology, Kasimpasa Military
Hospital, Istanbul, Turkey

Background: Monoclonal gammopathy of undetermined significance
(MGUS) is a conditionwhere proteinM is generated by abnormal plasma
cells. Polyneuropathy is present in 5–28% of the patients diagnosed with
MGUS.
Objective: Our aim was to present a case with detected IgG
paraproteinemia after sudden onset of walking disorder.
Patients and methods: A 61-year old female patient presented with
difficulty in walking that started 2-months earlier, later developed
numbness and loss of strength in her hands. Fifteen days later her
walking completely impaired after which she became bedridden. On
the blood workout her Hgb was 5.5 and 5 units of erythrocyte
suspension was administered. On the neurological examination arrival,
quadriparesiawas present, especially on the extensormuscles of all four
limbs, beingmore severe on the lower limbs. Hypoesthesia on the distal
parts of all four limbs was present, DTRs were globally abolic and foot
sole responses were bilaterally indifferent.
Results: The EMG performed was consistent with acute, severe
sensorimotor polyneuropathy, more evident on the lower limbs. On
the lumbar puncture, CSF protein level was −27. On the protein
electrophoresis gammopathy was detected. On the serum immuno-
fixation electrophoresis IgG-paraproteinemia was detected. The patient
was started on IVIG.
Conclusion: MGUS is generally considered as a reason for chronic
polyneuropathies and it is very rarely seen as an acute polyneuropathy.
The possibility of gammopathies should be considered and protein
electrophoresis was performed in the acute onset of polyneuropathies
in the elderly. These types of symptoms might be the early sign of
malignant diseases.

doi:10.1016/j.jns.2013.07.1654
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The attention to Duchenne muscular dystrophy

F.D. Limaa, R.A. Nevesb, A.J. Godoyc. aUniversidade do Estado do Pará,
Belém, Brazil; bUniversidade Estadual de Londrina, Londrina, Brazil;
cUniversidade Cidade de São Paulo, São Paulo, Brazil

Background: Duchenne muscular dystrophy (DMD) is a major genetic
neuromuscular disease in childhood. Death eventuates commonly by
the beginning of the third decade of life. Early diagnosis involves
mainly a high degree of clinical suspicion, leading to biopsy or genetic
assessment for confirmation.
Objective: This article provides a brief view on the state of this
disease in Brazil, focusing on current diagnostic approach and the
main challenges on the attention to patients with neuromuscular
disorders.
Material and methods: We selected articles indexed in MEDLINE,
PubMed, LILACS, BIREME, SCIELO and master degree and doctorate
research databases looking for the average age of diagnosis,
specialized clinical centrals and the general population knowledge
of the disease.
Results: There is a severe delay on DMD diagnosis in Brazil, from 4 to
9 years after the first symptoms. In the whole country only two
university hospitals had outpatient clinics solely dedicated to the
care of DMD and less than 5% of the general population had heard
about DMD.
Conclusion: The reported situation is caused by poor lay education,
lack of genetic counseling services, professional unpreparedness and
low investments in researches among others. Generally, such scenario
does not differ from worldwide – with some particularities, though –

and generates a costly care when DMD patients need respiratory aid.
However, important progress is expected as methods of spreading
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essential information and new specialized centers are developed in the
country.

doi:10.1016/j.jns.2013.07.1655
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Are we really closer to improving the diagnostic certainty in ALS
patients with Awaji criteria?

M.Gawel, M. Kuzma-Kozakiewicz, E. Szmidt-Salkowska, A.M. Kaminska.
Department of Neurology, Medical University of Warsaw, Warsaw, Poland

Background: Amyotrophic lateral sclerosis (ALS) is a lethal disorder
characterized by loss of upper and lower motor neurons. The Awaji
criteria equate the diagnostic significance of neurogenic electrophys-
iological changes to the clinical signs of lower motor neuron
dysfunction. They also increase the significance of fasciculation
potentials (FPs). The aim of our study was to analyze whether the
new criteria improve diagnostic certainty in ALS patients.
Material and methods: Medical records of 160 consecutive ALS
patients who underwent electrophysiological examination of at least
three anatomical regions were chosen for analyzing. The group
consisted of 56.2% patients with classic ALS, 12.5% with progressive
bulbar palsy, 3.1% with primary lateral sclerosis, 15.6% with
progressive muscle atrophy and 12.5% with flail limb syndrome.
Results: Introduction of the FP aspect of Awaji criteria increased the
number of electrophysiological involved muscles in 27.5% of patients
and the regions involvement in 21.8% of cases. However, it was only
able to improve diagnostic certainty of the ALS diagnosis in 1.25% of
patients. The equalization of EMG findings with clinical symptoms
increased the level of the diagnosis certainty in 5.6% of cases and
decreased it in 3.75% of patients. Altogether, the use of Awaji criteria
enabled to change diagnosis certainty in only 9.3% of ALS patients.
Conclusions: Awaji modifications are able to improve the diagnostic
certainty in ALS diagnosis in some cases. The ratio for patients with
improvement of diagnosis sensitivity depends on the clinical phenotype
and is higher in caseswith preferential uppermotor neuron involvement.

doi:10.1016/j.jns.2013.07.1656
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A sporadic case of late-onset familial amyloid polyneuropathy
with a monoclonal gammopathy

A.S. Aleixo Correiaa, M. Mendonçaa, A. Caetanoa, E. Medeirosa,b.
aNeurology, Hospital Egas Moniz (Centro Hospitalar de Lisboa Ocidental),
Universidade Nova de Lisboa, Lisbon, Portugal; bCEDOC, Faculdade de
Ciências Médicas, Universidade Nova de Lisboa, Lisbon, Portugal

Introduction: The Portuguese type of Familial amyloid poly-
neuropathy (FAP) may present with sensory-motor and autonomic
neuropathy, cardiomyopathy, nephropathy and ocular involvement.
Disease onset is usually before the age of 40.
Case report: A 77-year-old Portuguese female presented with burning
and pain starting in the feet and progressing proximally, fatigue,
anorexia, weight loss and diarrhea. These clinical features were
gradually progressive since the age of 65. There was no family history
of neurological disease. Examination showed sensory loss in a stocking-
glove distribution and distal weakness, the tendon reflexes were
abolished and the patient had difficulty in walking. Electromyographic
testing revealed a severe axonal sensorimotor peripheral neuropathy. A
monoclonal protein was identified in serum electrophoresis. The bone

scanning showed cardiac uptake of 99 m Tc-HMDP. Ophthalmological
examination detected probable amyloid deposits in the right vitreous.
The echocardiogram showed severe left ventricular hypertrophy. A
diagnosis of primary amyloidosis (AL) was initially considered but the
slow progression of the disease prompted screening for a pathologic
transthyretin (TTR) mutation. The biopsy of abdominal fat pad did not
reveal amyloid deposition and the genetic testing confirmed Val30Met
TTR-FAP.
Conclusion: FAP has a clinical heterogeneity with respect to age at
symptom onset and penetrance. The diagnosis of late-onset cases
with no family history may be challenging. The coexistence of a
monoclonal gammopathy with an axonal neuropathy does not
necessarily imply a definitive diagnosis of AL amyloidosis as it can
occur in a small proportion of patients with FAP.

doi:10.1016/j.jns.2013.07.1657
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A clinical analysis of 20 cases of chronic n-hexane intoxication

F. Nebli, R. Beyrouti, S. Ben Sassi, F. Hentati. National Institute of
Neurology, Tunis, Tunisia

Background: Chronic n-hexane exposure can result in n-hexane
intoxication which is mainly characterized by a series of manifesta-
tions of peripheral nerve lesions. The disease was sometimes
misdiagnosed as “unknown multiple peripheral neuropathy”.
Methods: Twenty cases of n-hexane intoxication were colligated
betwen January 2000 and February 2013 in the National Institute of
Neurology of Tunis.
Results: The mean age was 22 years (extremes: 11, 54 years), all
men. Nineteen were glue-sniffer and one was n-hexane worker.
Period of intoxication ranged from 9 months to 22 years.Ten
patients suffered from limb weakness. Neurological examination
showed peripheral neurogenic syndrom in eight patients associat-
ed with hypoesthesia in the lower limb in ten patients or with
position errors in two patients. A cerebrospinal analysis was praticed
in five cases and was normal in four cases or showed a high level of
protein in one case. Electromyogram was practiced on thirteen
patients. It showed axonal polyneuropathy in three cases, demyelinic
polyneuropathy in two cases and axonal demyelinic polyneuro-
pathy in eight cases. Neuromuscular biopsy was practiced on five
patients. It showed giant axone in three cases. Neurogenic
muscular affection and demyelinic neuropathy in one case and axonal
neuropathy in one case. All patients were treated by vitamins and
rehabilitation.
Conclusion: Diagnosis should be made according to the history of n-
hexane exposure, the typical clinical manifestations of peripheral
neuropathy. Therapeutic measures for peripheral neuropathy of
other etiologies may be used and the prognosis is optimistic if
correct diagnosis is made and further exposure stopped.

doi:10.1016/j.jns.2013.07.1658
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polyradiculoneuropathies: A retrospective study of fourty cases

R. Beyrouti, F. Nabli, S. Ben Sassi, F. Hentati. National Institute of
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Background: Chronic inflammatory demyelinating polyradic-
uloneuropathy (CIDP) is a rare peripheral neuropathy often leading
to severe neurological disability.
Patients and methods:We conducted a retrospective study in fourty
patients, hospitalized between 2000 and 2012 at the National
Institute of Neurology of Tunis and fulfilling the criteria of definite
CIDP.
Results: The age of onset of the disease varied between 5 and 79 years
with an average of 47 years. There was a male predominance with a
sex-ratio of 2.73. Most patients presented with progressive lower limb
weakness. Neurologic examination showed motor deficit in most
patients (77.5%) and prorioceptive ataxia in 15% of patients. Cerebro-
spinal analysis showed a high level of protein in twenty-five cases
(62.5%) and was normal in eight cases (20%). Electroneuromyogram
showed a demyelinationg neuropathy in 34 cases and a mixed
polyneuropathy in six cases. Neuro-muscular biopsy was practiced in
eight patients (20%) and showed demyelinationg features in six cases
(5%). Most patients had a good reponse to corticoids and immunosup-
pressive agents.
Conclusions: CIDP have various clinical and neurophysiological
presentations which are important to recognize as they respond
well to treatment.

doi:10.1016/j.jns.2013.07.1659
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Motor form of chronic inflammatory demyelinating
polyradiculoneuropathy with conduction block: Clinical,
electrophysiological and outcome study of 6 cases

B. Benaabouda, N. Biroukb, H. Belaidia, B. Kablya, S. Aidia, M. El Alaoui
Farisa, M. Yahyaouia, R. Ouazzania. aUniversity Mohamed V Souissi,
Rabat, Morocco; bClinical Neurophysiology, University Mohamed V Souissi,
Rabat, Morocco

Background: Chronic inflammatory demyelinating polyradicu-
loneuropathy (CIDP) is a progressive or relapsing and remitting
paralyzing illness. They are usually characterized by motor weakness
of the limbs, sensory disturbances and distal areflexia. The protein
concentration level in CSF is often high, neurophysiological and
histological study finds signs of segmental demyelination. Besides
the classical forms of CIDP, there are other clinical variants. Some of
them are purely motor and can be a continuum of the motor
neuropathy with conduction block.
Methods: We report 6 cases of mainly motor CIDP with clinical and
electrophysiological study. Those 6 patients were recruited from
between 1997 and 2011 among 50 patients with CIDP.
Results: There are 4 males and 2 females, of 7 to 50 years old. Within
the electrophysiological study, signs of demyelination with conduc-
tion blocks were diagnosed in all cases. We noticed a high protein
concentration level in CSF among 4 patients.
The inflammatory and immunological blood tests were normal for all
patients.
Under 1 mg/kg/j oral corticosteroids: prednisone or methylprednis-
olone. Outcome was favorable in all cases. The follow-up duration is
between 5 months and 6 years.
Conclusion: Usually in the literature, the first-line treatment for
motor form of CIDP would be the IVIG. The particularity among our
patients is the positive outcome reached under corticosteroids
treatment thus this regime could be the first-line treatment for the
motor forms of CIDP.

doi:10.1016/j.jns.2013.07.1660
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VIII cranial nerve involvement and peripheral neuropathy in
patients with Fabry disease

S. Carmonaa, C. Marchesonib, R. Weinschelbauma, L. Bayóna, A. Pardalb,
P. Zuberbulerb, I. Kisinovskyc, P. Acostad, A. Quarind, R.C. Reisinb. aNeuro-
Otology, INEBA, Buenos Aires, Argentina; bNeurology, Hospital Britanico de
Buenos Aires, Buenos Aires, Argentina; cInternal Medicine, Instituto Médico
Quilmes, Quilmes, Argentina; dCentro Fabry Pinamar, Pinamar, Argentina

Fabry disease (FD) is an X linked lysosomal storage disorder caused by
deficiency of the — galactosidase A, affecting frequently the nervous
system.
Our aim was to evaluate the frequency and characteristics of neuro-
otologic and peripheral nerve involvement in the same group of
patients.
We prospectively examined 36 consecutive adult patients with FD
(11 males, mean age 34.7 years old, range 18–60; 25 females, mean
age 36.1 years old, range 18–73).
Clinically 78% of patients reported acroparesthesias and 76% neuro-
otological symptoms. In our patients 78% presented abnormal QST;
within this subgroup 93% showed increased CDT and 43% had altered
WDT.
The inferior division of the vestibular nerve (assessed by VEMPs) was
abnormal in 45% of the patients. The superior division of the
vestibular nerve (assessed by VNG) was abnormal in 51%. Audiom-
etry showed sensorineural hearing loss in 58%. Neuro-otologically
90% of the patients presented a lack of neural or vascular distribution
of their abnormalities known as “no Pattern”.
Conclusions: We identified symptoms of neuropathy in both
heterozygous and hemyzygous patients. The neuropathy predomi-
nantly affects A-delta and C small fibers.
The neuro-otological abnormalities, distributed without a vascular or
neural pattern, were not only very common but also highly suggestive
of scattered inner ear involvement.

doi:10.1016/j.jns.2013.07.1661
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CMAP parameters in the diagnosis of classic form CIDP, MADSAM,
and DADS: Usefulness of Erb's point stimulation

M. Sawada, K. Nakao. Jichi Medical University, Shimotsuke-Shi,
Tochigi-Ken Japan

Background: CIDP is currently classified into several subtypes:
classic form CIDP, multifocal acquired demyelinating sensory and
motor neuropathy (MADSAM), and distal acquired demyelinating
symmetric neuropathy (DADS). In detecting these subtypes, it is
often challenging for neurologists because motor conduction studies
(MCS) are insensitive or nonspecific. Early diagnosis leading to
prompt therapy may result in improved patient outcomes.
Objective: To determine the compound muscle action potential
(CMAP) parameters along the motor nerve that best reveal the
abnormalities in patients with classic form CIDP, MADSAM, and DADS.
Patients and methods: Subjects were 20 patients with classic form
CIDP, 18 patients with MADSAM, 6 patients with DADS, and 35
normal controls. MCS of ulnar nerve were performed using standard
surface electrodes for stimulation and recording. The ulnar nerve was
stimulated on the wrist, below elbow, above elbow, arm, and Erb's
point. Reference values of motor latency, duration, negative area, and
negative peak amplitude of CMAP were calculated using 35 control
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data. The frequency of an abnormal finding was calculated for the
different CMAP parameters for each subtype.
Results: In classic form CIDP and MADSAM, CMAP parameters
obtained from Erb's point stimulation were more often abnormal
than CMAP parameters obtained from elbow or wrist stimulation. In
MADSAM, CMAP parameters in general were less abnormal. In DADS,
CMAP parameters revealed abnormality in 100% of the patients.
Conclusion: We suggest that CMAP parameters of Erb's point
stimulation should be used to define the conduction along the entire
motor nerve in detecting CIDP.

doi:10.1016/j.jns.2013.07.1662
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A. Kuqo, H.V. Doci, L. Buda, M.H. Papajani, S. Grabova, F. Myslimi, A.A.
Quka, J. Kruja. Neurology, QSUT, Tirana, Albania

Background: GBS is an acute polyneuropathy, a disorder affecting the
peripheral nervous system. It can cause life-threatening complications,
in particular if the respiratory muscles are affected or if there is
autonomic nervous system involvement. The disease is usually
triggered by an infection. Treatment consists of attempting to reduce
the body's attack on the nervous system by plasmapheresis.
Objective: To evaluate the efficacy of PEX in GBS patients.
Methods: In our prospective study a group of 17 patients with GBS
was evaluated before, immediately after PEX and 1 year later. The
evaluation was made using the Hughes functional grading scale for
GBS (from Hughes et al., Lancet 1978).
Results: We have evaluated the 17 patients. We have found an
improvement in 14/17(82.35%) patients immediately after and
1 year after the PEX treatment. We haven't found an improvement
in 3/17 patients. In 4 patients the progression of the neurological
signs was stopped immediately after the first PEX procedure and in
these patients we have found better results. We have found good
results even in patients who require assisted ventilation (score 5 of
Hughes functional grading scale for GBS). 3/17(17.64%) patients had
an improvement even they haven't made all the PEX procedure
because of complications.
Conclusions: The PEX treatment in GBS patients is efficient. The
improvement consisted of good clinical outcome. In some cases the
progression of clinical signs was stopped even after only one
procedure.

doi:10.1016/j.jns.2013.07.1663
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(amyotrophic lateral sclerosis)

M. Albuquerquea, H.M.T. Andradea, F.P.G. Bergob,c, M.C. FrançaJuniora,
A. Nuccia. aNeurology, Universidade Estadual de Campinas, Campinas,
Brazil; bNeurology, Universidade Estadual de Campinas, Campinas,
Brazil; cComputer Engineering, Universidade Estadual de Campinas,
Campinas, Brazil

Background: ALS is a devastating neurodegenerative disorder of
motor neurons. Prognostic biomarkers are urgently needed in ALS,
and MRI studies are a promising candidate.
Objective: To find a MRI-based prognostic marker in ALS.

Patients and methods: 35 patients with ALS were evaluated with the
ALSFRS-r scale and underwent brain 3T MRI scans. Seventeen patients
were clinically reevaluated after 6.6 months. Cortical thickness and gray
volume estimation were performed using the Freesurfer image analysis
suite (http://surfer.nmr.mgh.harvard.edu/). A control group of 35
matched controls was used for comparison. Statistical analysis was
performed using SigmaPlot version 12 (Systat Software, San Jose, CA)
(uncorrected p b 0.05) and the Freesurfer suite (uncorrected
p b 0.0001). Cortical thickness and gray volumes were compared
between groups using ANCOVA, adjusting for subject's age.
Results: Patients presented cortical thinning of the precentral
(p = 0.004), superior temporal (p= 0.017) and supramarginal (p=
0.035) cortices of the left hemisphere and paracentral (p = 0.020),
precentral (p = 0.001) and supramarginal (p= 0.050) cortices of the
right hemisphere. They also presented reduced gray volumes of the
middle temporal (p= 0.010), postcentral (p = 0.009) and precentral
(p = 0.001) cortices of the left hemisphere and paracentral
(p = 0.001), postcentral (p = 0.046) and precentral (p = 0.00032)
cortices of the right hemisphere. ALSFRS-r scale variation was
associated to cortical thickness at the fusiform, enthorrinal, temporal
superior, middle and inferior gyri (right hemisphere) and temporal
superior and inferior gyri (left hemisphere).
Conclusion: Patients with ALS have motor and non-motor cortical
damage. Temporal cortex thinning is associated with faster disease
progression, and might be a prognostic marker in ALS.

doi:10.1016/j.jns.2013.07.1664
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Autosomal recessive cerebellar ataxia: A clinical and genetic study

L. Ali-Pacha, W. Hamza, S. Nouioua, C. Lagier-Tourenne, S. Assami,
T. Benhassine, M. Koenig, M. Tazir. Laboratoire de Neurosciences
Service de Neurologie CHU Mustapha Pacha, Universite de Medecine
Alger, Algiers, Algeria

Background: Autosomal recessive cerebellar ataxia (ARCA) contains
more than 20 clinical entities and an even larger number of associated
genes.
Objectives: To determine the frequency of the different ARCA forms.
Patients andmethods:We studied 188 cases belonging to 117 families
suspected of ARCA, coming from different regions of Algeria, between
2001 and 2012. Complete clinical examination, laboratory, imaging and
electrophysiological investigations allowed us to obtain a detailed
phenotype for each patient. The initial molecular investigation was the
FRDA GAA expansion test. The non-Friedreich patients were then
explored genetically according to their phenotype.
Result: The molecular diagnosis could be established in 67% of ARCA
patients (126 patients): 52 patients were affected with Friedreich's
ataxia (FRDA), 21 AOA2, 16AVED, 12AT, 9 ARSACS, 9 Joubert syndrome,
5 ARCA2, and 2 AOA1. Sixty two patients had no identified mutation.
Conclusion: This study in a large Algerian cohort of ARCA patients
allowed us to determine the frequency of 8 ARCA entities.
Friedreich's ataxia was the most frequent entity, as found in the
majority of studies, followed by AOA2 and AVED. Ataxia with vitamin
E deficiency with a founder effect mutation in North-Africa is one of
the few ARCA that can be treated and therefore must be looked for in
first instance after FRDA in Friedreich-like patients. Two families
contributed to identify ARCA2, a new cerebellar ataxia entity.
However 32% of ARCA patients remained not linked to known genes,
such that new ARCA forms are expected in the near future.

doi:10.1016/j.jns.2013.07.1665
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Peripheral neuropathy in neurofibromatoses

M. Polonia, R. Barbòb. aNeurosciences, HPG 23, Bergamo, Italy;
bNeurosciences, ICH Gavazzeni, Bergamo, Italy

Neurofibromas are benign tumors which originate from peripheral
nerves and are, together with others pathognomonic symptoms, a
common finding in Neurofibromatosis 1 (NF1) conversely Neurofibro-
matosis 2 (NF2) or central neurofibromatosis is characterized by
abnormal growth of Schwann cell tumors called schwannomas (SCH)
at vestibular nerves, beyond meningiomas, ependimomas and SCHs of
other cranial nerves or different Central Nervous System (CNS) tumors.
NF1 is a genetic disorder transmitted thorough chromosome 17 due
to neurofibromin alterations and abnormal tumors growth with rare
Malignant Peripheral Nerve Tumors (MPNT), while NF2 is linked to
merlin abnormalities and is at same genetically transmitted but
through chromosome 22.
Peripheral neuropathy (PN) appears rarely in NF1, ranging from 0 to 4.3
% of patients in different casistics, while retains only instrumental
evidence in NF2 where mononeuropathy, generally as a foot drop or a
facial palsy, is relatively common.
Three interesting cases of important and distressing peripheral
neuropathy, one affected by NF1 and two brothers affected by NF2,
have been seen and studied at the NF Ambulatorial Center of
Bergamo: we want to share the clinical and instrumental character-
istics of these patients, discussing the differential diagnosis and
arguing the different pathogenetic mechanisms.

doi:10.1016/j.jns.2013.07.1666
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Facial onset sensory and motor neuronopathy: A
neurodegenerative TDP-43 proteinopathy?

E.P. Boscha, B.P. Goodmana, J.A. Tracyb, P.J.B. Dyckb, C. Gianninic.
aNeurology, Mayo Clinic Arizona, Scottsdale, AZ, USA; bNeurology, Mayo
Clinic Rochester, Rochester, MN, USA; cPathology, Mayo Clinic Rochester,
Rochester, MN, USA

Background: Vucic et al. (Brain, 2006) described four adult males
with facial sensory loss gradually spreading to cervical and brachial
dermatomes associated with LMN weakness of cranio-bulbar and
upper extremity (UE) distribution. Autopsy suggested a neurode-
generative process affecting motor neurons and sensory ganglia.
Objective: We report clinical, electrophysiologic and pathologic
features of six new cases of facial onset sensory and motor
neuronopathy or FOSMN syndrome.
Design and methods: A retrospective review of patients referred to
Mayo Clinic from 2004 to 2012 identified six males who met the
clinical features of FOSMN.
Results: The age of onset ranged from 55 to 63 years. The presenting
symptoms, years after onset, were facial numbness (5), dysphagia
(3), and masseter weakness (2). Sensory loss spread to scalp, neck,
upper torso and distal UEs. Patients developed facial, masseter,
bulbar, neck flexor/extensor and LMN weakness of UEs. Four patients
died of complications 6 to 9 years after onset. Electrodiagnostic
studies revealed blink reflex abnormalities, reduced sensory nerve
action potentials in UEs, and chronic denervation mainly in cranial
and cervical regions. Biopsies of greater auricular nerves revealed
low grade axonal degeneration. One patient came to autopsy:
Neuronal loss and gliosis with TDP-43 positive cytoplasmic neuronal

and glial inclusions were present in hyploglossal nucleus and cervical
motor neurons.
Conclusion: FOSMN syndrome is a rare, progressive disorder
affecting sensory and motor neurons in a cranio-caudal descending
distribution. FOSMN syndrome joins sporadic ALS, frontotemporal
lobar degeneration (FTLD-U) and other neurodegenerative disorders
as a TDP-43 proteinopathy.

doi:10.1016/j.jns.2013.07.1667
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Vulnerability of thenar muscle and sensory neuronopathy in
patients with amyotrophic lateral sclerosis (ALS)

C.-H. Kima, S.-Y. Kwonb. aPhysical Medicine & Rehabilitation, Inha
University, Inchon, Republic of Korea; bPhysical Medicine & Rehabilitation,
Inha University Hospital, Inchon, Republic of Korea

Background: Among them thenar muscles were weakened earlier in
amyotrophic lateral sclerosis (ALS).
Objective: To figure out whether that happens due to the early
vulnerability of median nerve or susceptible overlapping peripheral
neuropathy such as carpal tunnel syndrome (CTS).
Patients and methods: We selected 35 cases of ALS patients who
had full electrophysiologic data and 50 age-matched control cases.
We excluded pediatric patients and patients with incomplete
medical records. Mean age of ALS patients was 61.7 ± 11.1 years,
and that of control was 53.5 ± 13.9 years.
Results: In control subjects, comparison of median to ulnar CMAP
amplitudes showed no statistical difference (median 7.7 ± 1.8 mV,
ulnar 7.7 ± 1.7 mV, p = 0.00). Also, CNAP amplitudes showed a
statistical difference (median 41.5 ± 18.5 μV, ulnar 36.5 ± 17.3 μV,
p = 0.04), whereas sensory nerve conduction velocity (NCV) showed
no significant difference (median 45.5 ± 4.0 m/s, ulnar 45.6 ± 7.6 m/s,
p = 0.95) by T test.
In ALS patients, comparison of CMAP amplitude (median 3.9 ±
2.7 mV, ulnar 5.5 ± 2.4 mV, p = 0.00) and MDL showed significant
difference (median 4.1 ± 0.9 ms, ulnar 3.1 ± 0.5 ms, p = 0.00) by T
test. In contrast, comparison of CNAP amplitudes showed no
statistical difference (median 22.0 ± 11.4 μV, ulnar 19.9 ± 8.8 μV,
p = 0.37), and so did the sensory NCV (median 41.5 ± 7.6 m/s, ulnar
42.0 ± 5.9 m/s, p = 0.58) by T test.
Conclusion: We reconfirm that thenar muscles were more vulner-
able than hypothenar muscles in ALS patients.

doi:10.1016/j.jns.2013.07.1668
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Dermatomyositis in elderly, disease that should be recognized —

case report

M. Perovskaa, K. Majstorovicb, A. Arsovskac. aUniversity Clinic of
Neurology Skopje, Ohrid, The Former Yugoslav Republic of Macedonia;
bInstitute of Nephrology Struga, Ohrid, The Former Yugoslav Republic of
Macedonia; cUniversity Clinic of Neurology Skopje, Skopje, FYROM —

The Former Yugoslav Republic of Macedonia

Our aim was to present late onset of dermatomyositis as a chronic
autoimmune condition, importance in differential diagnosis with other
conditions and the possibility of underlying malignancy.
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A70 year oldmalewas presentedwith history of symmetrical, proximal
muscle weakness, muscle pain, cough, reduced appetite, remarkable
weight loss, constipation, and erythematous forehead lesion. Clinical
symptoms had subacute course three months prior to hospitalization,
initially with erythematous forehead lesion, cough and constipation.
The patient had noticed difficulty in climbing the stairs and a month
later proximal upper limb weakness in difficulty overhead activities.
The muscular weakness was gradually progressive. The patient has
uncontrolled diabetes mellitus and he was complaining about hyp-
esthesia in distal parts of lower limbs. Series of tests were carried out
prior to hospitalization: complete blood count; EMG; LP; prostigmin
test; cervical MRI; SEP; thyroid profile; and PSA. Bedside examination
revealed erythematous forehead lesion, inspiratory crackles in the lung
bases; proximal, symmetrical muscle weakness, muscle pain on
grasping, generalized hypotony, proximal hypotrophy of upper limbs,
and generalized areflexia. No fasciculations were seen in any of the
muscle.We havemade complete blood count; EMG; SEP; ocular fundus
exam; chest radiography; and ECG.
With the results our case satisfied all the criteria for the definite
diagnosis. Improvement was seen after we began the treatment with
high-dose corticosteroids, supportive and symptomatic therapy.
It is essential to recognize early manifestations, investigate and
differentiate dermatomyositis, initiate the therapy early, and search
for malignancy. Further investigation is necessary.

doi:10.1016/j.jns.2013.07.1669
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Cryoglobulinaemia and peripheral neuropathy

R. Beyrouti, F. Nabli, S. Ben Sassi, M. Zouari, F. Hentati. Department of
Neurology, National Institute Mongi Ben Hamida of Neurology of Tunis,
Tunis, Tunisia

Background: Cryoglobulinaemia is a systemic inflammatory condition
characterised by immune complex-mediated small-to-medium-sized
vasculitis. Themost common type described in the literature is secondary
to hepatitis C. It has awide variety of presentations ranging frombruising,
neuropathy, and hepatosplenomegaly to acute renal failure.
Objective: Here we described two cases of cryoglobulinaemia and
peripheral neuropathy without HCV.
Patients: A 46 year old female and a 29 year old male without
pathological history developed paresthesias, painful sensations and
progressive distal motor weakness in the lower limbs. Neurological
examination of the patients tow showed distal weakness and
areflexia in lower limbs associated with superficial and propriocep-
tive sensory disturbance. Nerve conduction studies were suggestive
of axonal sensorimotor neuropathy. Cutaneous muscular nerve
biopsy showed a mild axonal neuropathy. Laboratory studies showed
a detection of serum mixed (IgG–IgM) cryoglobulins in the first case
and the presence of monoclonal cryoglobulins type IgG in the
second, and excluded others' autoimmune and hepatitis markers.
Our patients were treated and subsequently improved with only oral
steroids in the first case, and with both oral steroids and immunosup-
pressive treatment in the second.
Conclusion: Neuropathy in our cases was the initial manifestation of
mixed cryoglobulinaemia which was seen in half of the patients in
the literature. Previous works reported that the peripheral neurop-
athy was more common with essential mixed cryoglobulinaemia and
was generally of sensory type. Cryglobulinaemia must be looked for
in case of neuropathy.

doi:10.1016/j.jns.2013.07.1670
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Agrin–Lrp4–MuSK signaling in passively transferred experimental
myasthenia gravis rat

M. Motomuraa, S. Yoshimurab, T. Yoshimurab, T. Naritab, R. Nakatab,
A. Mukainob, T. Miyazakib, H. Nakajimab, A. Kawakamib, M. Tsujihatac,
M. Eguchid, O. Higuchie. aNagasaki University Hospital, Nagasaki,
Japan; bNagasaki University, Nagasaki, Japan; cNagasaki Kita Hospital,
Nagasaki, Japan; dTherapeutic Protein Products Research Department,
The Chemo-Sero-Therapeutic Research Institute, Kumamoto, Japan;
eNagasaki Kawatana Medical Center, Higashisonogi, Japan

Objective: Passively transferred experimental autoimmune my-
asthenia gravis (p-EAMG) rats can be induced by injecting serum
from an AChR-immunized chronic EAMG rat. The present study
aimed to clarify Agrin–Lrp4–MuSK signaling in the neuromus-
cular junction (NMJ) in vivo using immunohistochemical
methods.
Methods: Injection of 250 μL of anti-AChR antibody-positive rat sera
into normal female Lewis rats (n = 6) induced severe signs of p-
EAMG including weight loss and AChR deficiency in the NMJs. By
contrast, injection of 50 μL of the sera into normal rats (n = 6)
induced mild signs of p-EAMG with no significant weight loss and
AChR deficiency in the NMJs. Using the p-EAMG rats, expression
levels of MuSK and Lrp4 proteins at the NMJ were analyzed by an
immunohistochemical method.
Results: In the NMJs of p-EAMG rats with mild signs, high signal
intensity of MuSK and Lrp4 was detected, but not in p-EAMG rats
with severe signs and wild-type of rats.
Conclusions: Our data suggest that expression of Lrp4 and MuSK is
up-regulated to oppose a disorder of neuromuscular function caused
in rats with mild signs of p-EAMG.

doi:10.1016/j.jns.2013.07.1671
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Myasthenia gravis and facioscapulohumeral muscular dystrophy
(FSHD) co-existing in one patient — A case report

M. Guger, G. Caravias, W. Struhal, G. Ransmayr. General Hospital Linz,
Linz, Austria

Introduction: Some case reports describe co-existence of myasthe-
nia gravis and facioscapulohumeral muscular dystrophy (FSHD) in
one patient. It is unclear, if the association is coincidental or not.
There is evidence that muscle fibre degeneration can cause innate
immune responses and leads to the generation of autoantibodies
against muscle proteins.
Case report: We describe a 66-year old male with onset of weakness
of the proximal upper limb muscles at age 40. Family history was not
available. At this time electrophysiological workup revealed myo-
pathic changes in the upper extremities and muscular biopsy of the
left deltoid muscle showed a neurogenic atrophy.
At the age of 45 the patient complained about a ptosis of the right
eye and diplopia. A seropositive generalized myasthenia gravis was
diagnosed and the patient underwent thymectomy.
On cyclosporine treatment the patient remained symptom free until
the age of 61.
At this time neurological examination revealed moderate muscle
weakness and atrophy of the scapulohumeral region. Creatine kinase
was elevated between 200 and 300 U/l. A myopathic pattern of
the muscles of the upper limb was found in electromyography.
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Re-biopsy of the right deltoid muscle showed again a neurogenic
atrophy.
Genetic testing on FSHD confirmed the diagnosis (10 copies of D4Z4-
repeats).
Conclusion: In our case we found a coincidence of two diseases
because ptosis and diplopia are not typical for FSHD and we observed
an excellent response to immunosuppressive agents for the myas-
thenia related symptoms.

doi:10.1016/j.jns.2013.07.1672
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Mycosis fungoides and CIDP: A case report

M. Moghaddasia, N. Mohebib. aNeurology, Rasool Akram Hospital, Iran
University of Medical Sciences, Tehran, Iran; bNeurology, Iran University
of Medical Sciences, Tehran, Iran

Background: Mycosis fungoides or granuloma fungoides, is the most
common form of cutaneous T-cell lymphoma. It generally affects the
skin, but may progress internally over time. Symptoms include rash,
tumors, skin lesions, and itchy skin.
Most cases are sporadic and occur in people over 20 years of age, and it
is more common in men than women. Treatment options include
sunlight exposure, ultraviolet light, topical steroids, chemotherapy, and
radiation.
Case report: A 53 year old male with history of Mycosis
fungoides since 10 years PTA, came for his subacute progression
of proximal muscle weakness that occurred 2 months before
admission. Neurological examination revealed areflexia, proximal
and distal muscle weakness, stokes and glove sensory distur-
bance, and loss of position sense. Electrophysiology study showed
sensory motor polyneuropathy with conduction block without
spontaneous activity. All lab tests for vasculitis and gammopathies
were normal. Lp was done that showed elevated protein (90 mg/cc).
The patient was diagnosed as CIDP and IVIG therapy was
started.
Conclusion: Some complications like skin cancer, melanoma, colon
cancer, Hodgkin lymphoma, and non-Hodgkin lymphomas have been
reported but if polyneuropathy is a rare complication of disease or it
is a concomitant state is still unclear.

doi:10.1016/j.jns.2013.07.1673
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Surface electromyography study of complete spinal cord injury
patients. Preliminary results
G. Albanese, M.T. Moviglia Brandolino, S. Piccone, G. Moviglia. CIITT,
Maimonides University, Buenos Aires, Argentina

Introduction: Frankel A spinal cord injury patients have three
different spinal cord functional segments detected by clinical
examination: 1. — Proximal segment with motor and sensitive
complete functional preservation until the first damaged metamer.
2. — Medial segment with motor and sensitive incomplete functional
preservation. This segment should be not longer than three
metamers, and 3. — Distal segment, with motor and sensitive null
functionality. Muscular electric activity of these three segments is
reported.

Methods: 9 patients with complete spinal cord injury assessed by two
independent professionals underwent to a surface electromyogram of
muscles innervated by last three metamers of the proximal segment,
threemetamers of the incomplete segment and three first metamers of
distal segment. Registers of voluntary activity were taken with surface
electrodes; and patients were awake but resting. Wave amplitudes
were studied.
Results: The patients had normal electromyography registers in the
proximal segment. Conforming the registers were obtained from
muscles innervated for more distant metamers except the last
preserved one, they showed progressive number lost of high activity
waves, replaced by clusters of low activity waves. This tendency
progressed on muscles innervated for the two metamers of distal
segment, disappearing any electric activity at muscles innervated by
the third metamer.
Discussion: Electrical activity in the two first metamers of the distal
segment reveals that there is a subclinical connection between cortex
and corresponding second motoneurons. Progressive increasing num-
ber of low activity waves supports that there is a diminishing number
of motoneurons taken compensatory innervation of dennervated
miofibrillas.

doi:10.1016/j.jns.2013.07.1674
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Dermatomyositis in a patient with facioscapulohumeral dystrophy

H. Delgado, L. Santos. Neurology Service, Centro Hospitalar Lisboa
Ocidental, Hospital de Egas Moniz, Lisbon, Portugal

Background: The association of Facioscapulohumeral Dystrophy
(FSHD) and Dermatomyositis is not described in the literature.
Objective: Case-report of patient with FSHD and Dermatomyositis.
Material and methods: Review of the clinical record.
Results: Female, 23 year-old, with family history of FSHD (mother,
aunt and 2 cousins), apparently healthy until September 2011, when
she started to develop a progressive tetraparesia, initially with
asymmetry. The genetic testing for FSHD was positive. Five months
after the initiation of the muscular weakness she presented a grade
2–3/5MRC tetraparesis, including cervical involvement and facial
biparesia, and 2 months later she started with dysphagia for liquids.
In May 2012 she was admitted to the Neurology Service because of
clinical deterioration with dysphagia and loss of gait. The analytical
review performed during this hospital admission showed:
CK N 3000 IU, ANA1/1280 mottled pattern, Ac antiMi2+, EMG:
findings compatible with necrotizing myopathy. A muscle biopsy
showed changes compatible with an inflammatory myopathy. The
patient suffered aspiration pneumonia leading to invasive ventila-
tion. Concomitantly heliotropic rash and erythroderma developed at
the knees and face with malar rash. Given the clinical picture and the
results of diagnostic exams, the diagnosis of Dermatomyositis was
proposed. She was treated with methylprednisolone, followed by
prednisolone and parallel immune globulin with discreet improve-
ment of motor function. Later, methotrexate was added as well as
rescue therapy with 5 plasmapheresis sessions, because of the poor
clinical evolution. Currently, she is on spontaneous ventilation, with
improved distal muscle strength.
Conclusion: The presence of 2 rare diseases in the same individual
hindered the diagnosis and delayed the start of immunosuppressive
therapy.

doi:10.1016/j.jns.2013.07.1675
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Taurine ameliorates mitochondrial dysfunction and prevents
stroke-like episodes in patients with MELAS

Y. Sunadaa, M. Rikimarua, Y. Ohsawaa, T. Murakamia, S.-I. Nishimatsub,
H. Hagiwarac, S. Ohtad. aNeurology, Kawasaki Medical School, Kurashiki,
Japan; bMolecular Biology, Kawasaki Medical School, Kurashiki, Japan;
cMedical Science, Teikyo University of Science, Kofu, Japan; dBiochemistry
and Cell Biology, Nippon Medical School, Kawasaki, Japan

In 1966, Francis Crick predicted that the first anticodon (“wobble”)
nucleotide recognizes the third codon nucleotide through non-
canonical Watson–Crick geometry. To date, post-transcriptional
modifications in tRNAs are thought to play critical roles in deciphering
the genetic code. In MELAS patients harbouring the A3243G-mutant
mitochondrial DNA, post-transcriptional taurine modification at
the wobble nucleotide is deficient in the mutant mitochondrial (mt)
tRNALeu(UUR). Here, we show that addition of taurine to culture media
ameliorated reduced oxygen consumption, decreased mitochondrial
membrane potential, and increased oxidative stress in MELAS
patient-derived pathogenic cells. Moreover, high dose oral admin-
istration of taurine (0.25 g/kg/day) completely prevented stroke-
like episodes in two MELAS patients for more than nine years. These
findings provide a new insight into our understanding of MELAS as
putative RNA-modification disorders that lack the wobble taurine
modification. The oral administration of taurine may be an effective
therapy for MELAS.

doi:10.1016/j.jns.2013.07.1676
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Peripheral neuropathy (PN) and small fiber (autonomic)
dysfunction in patients with Parkinson's disease (PD)
and parkinsonism

F.D.A.A. Gondima, D.F. Araújob, Í.S. Oliveirab, A.P. Melob, L.C. Alvesb,
G.H. Nogueirab, E.N. Andradeb, W.H. Goesb. aInternal Medicine,
Neurology Division, Fortaleza, Brazil; bUniversidade Federal do Ceará,
Fortaleza, Brazil

Background: Recent studies have reported that large-fiber PN is
common in patients with PD (Gondim, Ann Neurol 2010;68:973).
Objective: To evaluate the prevalence of large-fiber and small fiber
neuropathy (PN) in patients with PD and parkinsonism.
Methods: We evaluated the presence of large and small fiber PN in
56 patients with parkinsonism in a tertiary outpatient clinic from
Brazil (neurological exam, NCS/EMG and skin wrinkling test ,SWT
Teoh, JNNP 2008;79:835). The study was approved by the local IRB.
Descriptive statistics, t-test and Mann–Whitney were used to compare
the groups.
Results: 41 patients with PD (14 women, mean age: 62.7 ± 2.3 years,
P b 0.05, mean disease duration: 8.4 ± 0.9 years) and 15 patients with
other forms of parkinsonism [6 women, mean age: 48.2 ± 6.3 years,
mean disease duration: 4.8 ± 1.2 years, 4 patients with Wilson's
disease (WD), 3 with MSA, 3 with PSP/CBGD] completed clinical
neuromuscular evaluation. NCS/EMG was performed in 12 patients
(4 PD, 3WD, 2 MSA and 1 CBGD). Half of the patients with PD who
underwent NCS/EMG had axonal sensorimotor PN, 1 had L5
radiculopathy and normal SWT and the other normal NCS/EMG and
SWT. SWT was performed in 41 patients (32 PD, 9 parkinsonism). 18
out of the 32 PD had abnormal SWT while 4 out 9 patients with
parkinsonism had abnormal SWT.

Conclusions: Large fiber and small fiber PN are common in patients
with PD, WD and other forms of parkinsonism. SWT may be used as a
useful screening tool for evaluation of small fiber dysfunction in
patients with PD.

doi:10.1016/j.jns.2013.07.1677
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Electrodiagnostic findings in a cohort of patients with
Inflammatory Bowel Disease (IBD)

F.D.A.A. Gondima, D.F. Araújob, B.C. Telesb, L.R. Miranda Pintob, G.R.
Oliveirac, M.H. Souzac, F.H. Rolab, L.L. Bragaa. aInternal Medicine—
Neurology Division, Fortaleza, Brazil; bUniversidade Federal do Ceará,
Fortaleza, Brazil; cPhysiology and Pharmacology, Universidade Federal
do Ceará, Fortaleza, Brazil

Background: Patients with IBD may experience a wide range of
neuromuscular complications (Gondim, Brain 128:867, 2005).
Objective: To report the electrodiagnostic and clinical findings in a
cohort of IBD patients.
Patients and methods: Clinical and electrodiagnostic findings of 51
patients with Crohn's disease (CD), 70 patients with ulcerative colitis
(UC) and 50 controls (gastritis/dyspepsia/irritable bowel syndrome)
were compared. Descriptive statistics and t-test were used to
compare the different groups.
Results: In the CD group, 7 patients had small fiber neuropathy
(SFN) and 12 large-fiber PN. Sural SNAPs and peroneal CMAPs were
lower in the large-fiber PN group: 2.7 ± 1.6 versus 27.9 ± 3.2
(asymptomatic) and versus 24.5 ± 2.7 (SFN) uV (P b 0.05) and 2.2 ±
0.6 versus 6.2 ± 0.5 (asymptomatic) and 5.1 ± 0.4 (SFN)mV (P b 0.05).
Median and ulnar sensory SNAPs and tibial, median and ulnar CMAPs
were also decreased (P b 0.05). In the UC group, 8 patients had SFN
and 12 large-fiber SM PN. Sural SNAPs and peroneal CMAPs were
lower in the large-fiber PN group: 5.9 ± 1.5 versus 27.3 ± 2.3
(asymptomatic) and versus 31.5 ± 3.7 (SFN) uV (P b 0.05) and 3.2 ±
0.6 versus 5.3 ± 0.4 (asymptomatic) and 4.1 ± 0.2 (SFN) mV
(P b 0.05). Median SNAPs and tibial, median and ulnar CMAPs were
also decreased (P b 0.05). One of the patients also developed myasthe-
nia gravis.
Conclusion: Excluding other contributory factors (medications, low
B12, diabetes, hypothyroidism, diabetes or glucose intolerance), 7.1%
of the IBD patients had SFN or large-fiber PN probably due to IBD.
The most common form of PN in IBD patients is a mild distal
symmetric axonal sensorimotor.

doi:10.1016/j.jns.2013.07.1678
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Seed-based and functional connectivity analyses as a tool for
evaluating Amyotrophic Lateral Sclerosis (ALS) progression, a
pilot study

R. Casseb, M. Albuquerque, G. Beltramini, H. Andrade, M. Balthazar,
A. Nucci, M. Weiler, M. Franca Jr. Unicamp, Campinas, Brazil

Background: ALS is a severe neurodegenerative disorder of motor
neurons. Candidates for prognostic markers are necessary to follow
the course of the disease and possibly guide medical actions.
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Objective: Investigate possible fMRI candidates: specific seed-based
and functional connectivity analyses from resting state (RS)
scanning.
Patients and methods: 30 patients and 24 controls were evaluated
with the ALSFRS-r and severity scales. A BOLD signal time series from
each RS-scanning of all subjects was obtained using a mask of
Brodmann area 4 and the Matlab (MathWorks Natik, Massachusetts)
toolbox Pickatlas (Functional MRI Laboratory, Wake Forest Univer-
sity). A correlation map with this signal was calculated for all voxels
and all subjects. Correlation maps of control and patient groups were
compared by two sample t-test. We also calculated correlation
matrices for each subject of every voxel pair of Brodmann area 4.
Then we determined a value of connectivity degree. We used
General Linear Model to analyze connectivity degree and the clinical
variables (ALSFRS-r, severity scale, variation and rate of variation of
ALSFRS-r and of severity scale).
Results: We found no significant results in the application of these
methods, considering a significance level of 0.01.
Conclusion: Further studies with greater groups may be necessary
to confirm if there is no difference between groups analyzed by
the cited seed-based and functional connectivity methods. Our
results do not support follow-up of patients by the methods
we used, nor differentiation between them and individuals from
control group.

doi:10.1016/j.jns.2013.07.1679
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Subdermal needle electrode facilitates recording of lumbar N22
tibial SEP responses

B.E. Smitha, J.C. Watsonb, B.P. Goodmana, M.A. Rossa. aNeurology, Mayo
Clinic Arizona, Scottsdale, AZ, USA; bNeurology, Mayo Clinic Rochester,
Rochester, MN, USA

Background: When the tibial SEP shows a delayed scalp response,
the N22 lumbar response helps distinguish if the delay is central or
peripheral.
Objective: To determine if a subdermal needle electrode enables
recording of N22 lumbar posterior tibial SEP responses when the
surface recording shows no response.
Materials and methods: Over a two year period twenty-eight patients
undergoing tibial SEP testing who had absent or poorly formed N22
lumbar responses using standard surface recording had the SEP study
repeated at the same visit replacing the lumbar surface electrode with a
subdermal needle electrode. Most of these patients were eventually
found to have a variety of CNS, structural intraspinal or other disorders.
Each patient consented to have a lumbar subdermal needle placed in an
attempt to bring out the N22 lumbar potential.
Results: A reproducible N22 lumbar response was obtained in 14 of
28 subjects. Patients with lumbar responses were of similar age
(mean age 62.0 vs. 59.4 years) and had comparable BMI values
(mean value 29.0 vs. 30.4) to those without lumbar responses.
Conclusions:

1) A subdermal needle electrode facilitates recording of a reproduc-
ible N22 lumbar potential in the posterior tibial SEP study when
the surface recording technique shows no convincing lumbar
response;

2) Identifying a lumbar potential can help localize delayed conduction.

doi:10.1016/j.jns.2013.07.1680
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Lipid and protein oxidative damage in G93A mice, a model of
amyotrophic lateral sclerosis

C. Gonzalez Mingota, F.J. Miana Menab, P. Larrodé Pellicerc, J. Garciab,
M.J. Muñozb, R. Osta Pinzolasb. aHospital Universitario Arnau de
Vilanova, Lleida, Spain; bUniversidad de Zaragoza, Zaragoza, Spain;
cHospital Universitario Clínico Lozano Blesa, Zaragoza, Spain

Background: Amyotrophic lateral sclerosis is a progressive neuro-
degenerative disorder. Recent studies guide in question, a multisys-
tem disease with a special predisposition for motor neuron. The
SOD1 mutation found in some patients with FALS has been shown to
result in an increase in free radical production that may cause
systemic oxidative injury. In this study, we analyzed the extent of
lipid and protein oxidative damages to the brain, heart, liver, muscle
and spinal cord of transgenic FALS mice that overexpress the SOD1
mutation.
Material and methods: We used a colony of G93A transgenic
mice divided in two groups: control and diseased both with 50 of
40 days and 50 of 100 days of life. We analyzed the concentrations
of MDA-4-HDA and carbonyl, indicators of lipid and protein
oxidation.
Results: In the preclinical stage (40 days old) no significant
differences were found between levels of lipid or protein oxidation
when we compared health versus sick animals. In the clinical phase
(100 days old), values of lipid and protein oxidative damage in sick
animals were higher in all tissues compared with healthy animals.
Significant differences were only found in sick spinal cord lipid
peroxidation values (diseased spinal cord 1.42 ± 0.24 vs healthy
spinal cord 0.62 ± 0.03; Mean ± SEM; p b 0.01).
Conclusions: Our results suggest that overproduction of free radical
production caused by the G93A SOD 1 mutation leads to extensive
lipid and protein systemic damage, above all in spinal cord, that may
be involved in neurodegeneration.

doi:10.1016/j.jns.2013.07.1681
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Atypical Guillain–Barre sydrome presenting with isolated facial
palsy and acral paresthesia

H. Fidancı, A. Yilmaz, S.H. Kaleağası, N. Oksuz, S. Ozal, Z. Demirtas.
Mersin University Faculty of Medicine, Mersin, Turkey

Bilateral simultaneous facial paralysis is a rare clinical entity, which
unlike the unilateral presentation, is seldom secondary to Bell's
palsy. A 26 year-old-man presented with a one week history of
bilateral facial weakness and acral paresthesia. Neurologic examina-
tion revealed bilateral complete lower motor neuron type of facial
palsy, loss of deep tendon reflexes and diminished vibratory
sensation. But motor examination was completely normal in both
upper and lower extremities. Blood tests for full blood counts,
urea and electrolytes, serum angiotensin converting enzyme (ACE)
and the vasculitic screen were within normal limits. Tests were
negative for Lyme disease, Herpes simplex, Borrelia burgdorferi and
Oligoclonal bands. Lumbar puncture revealed albuminocytological
dissociation. Enhancement of the left geniculate ganglion was
confirmed by cranial MRI. The diagnosis of AIDP was made and he
was initiated on a five day course of 30 g of intravenous immuno-
globulin infusions from day 8. Incidence of bilateral facial palsy is
about 1 per 5,000,000. The etiology of facial paralysis includes many
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conditions such as congenital, traumatic, infectious, neurological,
metabolic, neoplastic, toxic, vascular, and idiopathic. GBS presents as
a progressive development of palsy of the voluntary muscles. In 27%
to 50% of the cases, the facial nerve is involved. Isolated facial
diplegia with no limb weakness has been described as a rare GBS
variant. Usually in these cases, areflexia helps in distinguishing
GBS as the underlying etiology. Prognosis is rather good and
therapy consists of plasma exchanges and administration of IV
immunoglobulins.

doi:10.1016/j.jns.2013.07.1682
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Late-onset non-thymomatous generalized myasthenia gravis

S. Yıldız-Celika, H. Durmusa, V. Yilmazb, P. Serdaroglu-Oflazera,
Y. Gulsen-Parmana, G. Saruhan-Direskenelib, F. Deymeera. aNeurology,
Istanbul University, Medical Faculty, Istanbul, Turkey; bPhysiology, Istanbul
University, Medical Faculty, Istanbul, Turkey

Epidemiological studies have resulted in a change of concepts about
the frequency of myasthenia gravis (MG) in the elderly population,
with the implication that MG may be quite frequent in later years. In
our MG database, there were 132 late-onset MG (LOMG, ≥50 years)
patients whose symptoms started in the 10 years between 2001 and
2010 and who were followed for at least 2 years. Ninety-five patients
had generalized MG without thymoma. Ten patients harbored a
thymoma and 27 patients had ocular MG. In the generalized non-
thymomatous LOMG group, there were 41 females and 54 males.
Seventy-seven percent of the patients had onset before 70 years of
age. Onset symptoms were ocular in 61%, bulbar in 17%, in the
extremities in 13%; two patients had neck weakness and 7 had
mixed onset symptoms. Anti-acetylcholine receptor antibodies
(AChR Ab) were positive in 81 patients (85%), 5 were anti-MuSK
Ab positive and 9 were double negative. The disease was severe
(maximum MGFA-4 and -5) in 14 patients (15%) with intubation
(MGFA-5) in 6 AChR Ab positive patients (6%). Forty-nine patients
had MGFA-2 and 32 had MGFA-3. Thymectomy was performed in 12
patients. Prednisolone and/or azathioprine were administered in
95%.Sixty-six percent were PR or MM at the last visit. The
maintenance prednisolone dose was 8.5 mg/day in these patients as
compared to 22 mg/day in those with less well prognosis. In this
study group, LOMG appears to be a relatively benign disorder with
good prognosis although there are patients with severe symptoms
and unfavorable outcome.

doi:10.1016/j.jns.2013.07.1683
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Assessment of ataxia in patients with Progressive External
Ophthalmoplegia (PEO)

K.B.B. Trindade, E.H.T. Carvalho, C.F.R. Sobreira. Department of
Neurosciences, Faculty of Medicine of Ribeirao Preto, University of Sao
Paulo, Ribeirao Preto, Brazil

Background: Progressive external ophthalmoplegia (PEO) comprise
a clinical spectrum that varies from pure ocular myopathy to
complex multisystem disorders, such as Kearns–Sayre syndrome
(KSS). Ataxia is a frequent feature in patients with KSS.

Objective: Assess ataxia in patients with PEO/KSS, correlating with
level of independence and quality of life.
Patients and methods: We evaluated the presence of ataxia in
15 patients with mitochondrial disease in the spectrum PEO/KSS
and 38 controls. Ataxia was assessed with Brief Ataxia Rating
Scale (BARS), International Cooperative Ataxia Rating Scale (ICARS)
and Scale for the Assessment and Rating of Ataxia (SARA). Level
of independence was estimated through Barthel index and
quality of life with the World Health Organization Quality of Life
(WHOQOL-bref).
Results: Scores obtained with the ataxia rating scales demonstrated
a significant difference between PEO/KSS patients and controls
(p b 0.001; Mann–Whitney test). However, only one patient reached
the maximum scores, while the remaining ranged from 3–16 (BARS
0–30); 9–42 (ICARS 0–100) and 2–15 (SARA 0–40), indicating a mild
to moderate ataxia. Nevertheless, no patients scored zero, compared
to 27 controls. Correlation between ataxia scales demonstrated a
positive correlation of moderate to high magnitude (r = 0.60 to
0.94; p b 0.05). There was no correlation between the presence of
ataxia and level of independence or quality of life.
Conclusion: Our results suggest that ataxia is a frequent feature in
patients with mitochondrial disease within the spectrum PEO/KSS.
However, ataxia is only mild to moderate and did not influence the
level of independence or the quality of life.

doi:10.1016/j.jns.2013.07.1684
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A case of painless ptosis due to isolated levator palpebrae myositis

S.H. Heoa, S.-H. Leea, S.-S. Yoona, S.-H. Chob. aNeurology, Kyung Hee
University, College of Medicine, Seoul, Republic of Korea; bNeurology,
Semyung Christianity Hospital, Pohang, Republic of Korea

Background: Idiopathic orbital myositis is a nonspecific orbital
inflammation primarily involving one or several extraocular muscles.
The cardinal symptom is orbital pain exacerbated by eye movement
accompanying with or without ptosis, diplopia, exophthalmos, and
conjunctival injection.
Objective: To present a case of levator palpebrae myositis without
any pain or other unpleasant feelings.
Patients and methods: A thirty-eight-year-old man visited our
outpatient clinic with left ptosis five days ago. He complaint of
myalgia and generalized weakness from a week ago, but he did not
complain of diurnal variation or progression of symptom. Repet-
itive nerve stimulation test and thyroid function test were normal.
Levels of angiotensin converting enzyme, acetylcholine receptor
antibody, and anti-GQ1b antibody were normal. His visual acuity
and light reflex was normal. There was no edema, exophthalmos,
or orbital bruit. His brain MRI showed the swelling and enhance-
ment of left levator palpebrae muscle. After oral steroid treatment, his
ptosis was improving. After a weak, his symptom was completely
improved.
Results: The patient's neurological symptom could be commonly
confused with other neurological disorders such as thyroid eye disease,
neuromuscular junction disorder, and other autoimmune disorders.
MRI could be the most important radiologic finding for diagnosis.
Conclusion: In this case, brain MRI may play an important role in the
diagnosis of levator palpebrae myositis. Unlike the other cases,
levator palpebrae myositis could be not painful.

doi:10.1016/j.jns.2013.07.1685
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Interferon gamma as a potential therapy for Friedreich ataxia

B. Tomassinia, G. Arcuria, S. Fortunia, C. Sandib, V. Ezzatizadehb, C. Casalic,
I. Condoa, F. Malisana, S. Al-Mahdawib, M. Pookb, R. Testia. aUniversity of
Rome ‘Tor Vergata’, Rome, Italy; bBrunel University, Uxbridge, UK;
cUniversity of Rome ‘La Sapienza’, Rome, Italy

Background: Friedreich ataxia (FRDA) is the most common of
inherited ataxias, affecting N20,000 individuals in western countries.
It is caused by GAA triplet expansions in the first intron of the frx
gene, that result in the insufficient production of the mitochondrial
protein frataxin. Patients, usually children, experience progressive
loss of motory coordination up to severe disability and premature
death. Pathology is dominated by the degeneration and loss of dorsal
root ganglia neurons. There is no approved therapy for FRDA.
Objective: We observed that interferon gamma was able to upregulate
frataxin levels in cells derived fromFRDApatients.We aimed at obtaining
preclinical evidence of efficacy in an animal model of the disease.
Methods: FRDA mice, engineered to express only reduced amounts of
frataxin, were treated for several weeks with interferon gamma or
vehicle.
Results: Interferon gamma-treated FRDA mice showed improved
performance on all themotory coordination tests performed, compared
to vehicle-treated FRDA mice. Degeneration and neuronal loss were
largely prevented in dorsal root ganglia and this was associated with a
recovery in neuronal frataxin levels.
Conclusions: Treatment with interferon gamma, a drug currently
approved for pediatric indications, shows potential as a therapy for
FRDA. A phase II clinical trial, aimed at assessing tolerability of
interferon gamma and the ability of interferon gamma to elevate
frataxin levels in FRDA patients, is currently underway. Future
clinical trials considering the possibility of a more targeted drug
delivery by the use of implantable intrathecal pumps and addressing
clinical endpoints, are being planned.

doi:10.1016/j.jns.2013.07.1686

Abstract — WCN 2013
No: 2996
Topic: 7 — Neuromuscular disorders
Using sensitivity, specificity and accuracy for detection of
axonal neuropathy

A. Prochazkaa, V. Oldrichb, O. Tupaa, M. Valisb. aComputing and Control
Engineering, Institute of Chemical Technology, Prague, Czech Republic;
bDepartment of Neurology, Charles University, Faculty of Medicine in
Hradec Kralove, Prague, Czech Republic

Background: Digital signal processing and general mathematical
methods of pattern analysis can be used in needle electromyography
to detect motor unit potentials and to recognize various kinds of
muscle diseases.
Objective: The goal of the paper is to contribute to various methods
enabling discrimination of individuals with axonal neuropathy from
normal cases using signals acquired from needle electromyography.
Patients and methods/material and methods: Data from a control
set of 104 individuals and a set of 76 patients were used to validate
selected methods for their separation and classification. Different
kinds of signal features in time as well as frequency domains were
studied to obtain the most reliable results.
Results: The proposed features used to detect individuals with
axonal neuropathy were analyzed by specificity, sensitivity and
accuracy of data obtained using the receiver operating characteristic

curves and confusion analysis. Accuracy higher than 95% was
achieved for the given sets of individuals and for optimal criterion
values proposed.
Conclusion: The proposed modified Willison amplitude together
with statistical and spectral properties of signal components can be
used to classify individuals into sets of healthy and neuropathic
patients with sufficient accuracy.

doi:10.1016/j.jns.2013.07.1687
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Serum cytokine profiles of chronic inflammatory
demyelinating polyneuropathy

M. Beppua,b, S. Sawaia,b, S. Misawaa, K. Sogawab, T. Ishigeb, M. Satohb,
M. Moria, F. Nomurab, S. Kuwabaraa. aNeurology, Graduate School of
Medicine, Chiba University, Chiba, Japan; bMolecular Diagnosis, Grad-
uate School of Medicine, Chiba University, Chiba, Japan

Background: Chronic inflammatory demyelinating polyneuropathy
(CIDP) is a heterogeneous disorder that has some subgroups charac-
terized by the different clinical features.
Objective: To elucidate the pathogenesis of CIDP, we extensively
investigate the cytokine profiles of CIDP (“typical CIDP” and “mulifocal
acquired demyelinating sensory and motor neuropathy” [MADSAM]),
Guillan–Barre syndrome (GBS) and normal controls.
Method: We analyzed the sera of 30 subjects with CIDP, 9 with GBS
and 18 healthy controls. Forty-seven inflammatory mediators were
simultaneously measured with a multiplex bead-based ELISA on a
Suspension Array System.
Results: TNFα, HGF, MIP1β, MIP1α and IL1b levels were increased in
CIDP as compared with controls. Particularly, the serum levels of TNFα
were significantly increased in the patients with “MADSAM”, and the
serum levels of HGF, MIF andMIP1β in the patients with “typical CIDP”.
However there were no significant differences between the patients
with typical CIDP and MADSAM. An increase in HGF, GROa, and MIG,
and a decrease of RANTES and SCF were found for GBS.
Conclusion: Serum concentrations of several inflammatory cytokines
were increased in the patients with both subgroups of CIDP. These
cytokines may play a role in the pathogenesis of demyelination and
the breakdown of the blood–nerve barrier in CIDP.

doi:10.1016/j.jns.2013.07.1688
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Objective biological markers during the course of disease in
amyotrophic lateral sclerosis

L. Persson. Department of Neurology, University of Goteborg,
Goteborg, Sweden

Background: The possibility to use objective biological markers
during the course of the disease is of great importance to enable
studies on treatment in ALS. The variable course of the ALS
syndromes makes it necessary to have several objective biochemical
markers of the degeneration.
Objective: To find stable, predictive and reliable biochemical
markers related to the progression of ALS in patients with different
courses of the disease.
Patients: More than 400 patients were followed by clinical and
biochemical data through the course of disease. Blood and serum and
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in most also CSF analyses were performed during the course of
the disease. Both inflammatory and degenerative markers were
studied.
Results: Serum analyses of degenerative biochemical analyses were
of variable stability during the disease. In CSF, NFL was an important
marker of disease activity, closely related to the different variants of
ALS disease and their progression rate. Specific inflammatory
changes were common in CSF. The course of the disease was
predicted by early combined analyses of serum and CSF.
Conclusion: There were several simple and non-expensive objective
parameters that could be used to predict the further course of the
disease, in parallel with the clinical estimates of FVC and ALSFRS-R.
The findings were important for the information and planning of
support to patients and next of kin and pertinent to consider in
interventional clinical studies.

doi:10.1016/j.jns.2013.07.1689
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Sphincter dysfunction in a case of cauda equina disorder: An atypical
variant of autoimmune lumbosacral polyradiculoneuropathy

S. Yagüea, A. Aceitunoa, R. Belvisa, N. Mayolasb, B. Sanuyc, T. Torresd,
J. Kulisevskya. aNeurology, Grupo Quiron Dexeus, Barcelona, Spain;
bNeuroradiology, Grupo Quiron Dexeus, Barcelona, Spain; cInternal
Medicine, Grupo Quiron Dexeus, Barcelona, Spain; dIntensive Care Unit,
Grupo Quiron Dexeus, Barcelona, Spain

Background: Sphincter dysfunction is not included in the diagnostic
criteria of autoimmune lumbosacral polyradiculoneuropathy and its
infrequent appearance can be attributed to autonomic impairment.
Objective: To describe an atypical variant of autoimmune lumbosa-
cral polyradiculoneuropathy in the form of a cauda equina syndrome.
Patient: A 51-year-old woman presented with a 2 week history of back
and leg pain, burning pain in her feet, numbness in her toes and saddle
area and sphincter dysfunction. There was no history of diarrhea or
surgery.
On examination muscle strength was normal, deep tendon reflexes at
the knees and ankles were reduced, over the next few days were lost,
and vibration sense in her feet was decreased.
Results: CSF analysis showed no albuminocytologic dissociation.
Serological studieswere negative for syphilis, Mycoplasmapneumoniae,
Lyme disease and HIV. Coprocultures for Campylobacter jejuni were
negative.
The levels of ACE, LDH and beta 2-microglobulin were within normal
limits, and tumoral markers were absent.
Gadolinium-enhanced MRI of the lumbar spine showed thickening
and enhancement of the cauda equina nerve roots, pointing towards
an inflammatory etiology.
The demyelinating features revealed by the electrophysiological
analysis and the high titres of antiganglioside antibodies confirmed
the dysimmune etiology.
The patient was treated with intravenous immunoglobulins, which
improved her symptoms.
Conclusion:

– After ruling out tumoral, compressive and infiltrative processes in
a cauda equina syndrome we have to consider an inflammatory
and autoimmune etiology.

– Spinal MRI is a highly valuable imaging method for the diagnosis,
as reliable as nerve conduction studies and CSF analysis.

doi:10.1016/j.jns.2013.07.1690

Abstract — WCN 2013
No: 2785
Topic: 7 — Neuromuscular disorders
Chronic autoimmune sensorial neuropathy: A case report

D. Kotan, Y.G. Aras, N.U. Can, A. Bölük. Department of Neurology,
Sakarya University, Faculty of Medicine, Sakarya, Turkey

Introduction: The sensory neuropathies may present clinical hetero-
geneity with an acute or chronic onset. The clinical features can include
sensorial loss, hyporeflexia or areflexia. In this report, we present a rare
case with chronic autoimmune inflammatory demyelinating sensorial
neuropathy accompanying polymyositis.
Case: A 33 year old female presented to our clinic with progressive
postural instability, unable to walk without any support since 2 years.
The patient had taken pulse steroid and a single dose of cyclophospha-
mide in another clinic, but her complaints had not improved with this
therapy. For this reason, standard IVIg therapy had given for 5 days and
the case had begun to start walking without any support. Our
neurological examination revealed postural instability and no mobility
without support, bilateral symmetric quadriparesia, hyperalgesia in
distal extremities, impairment of sensation of vibration and position,
absence of deep tendon reflexes and unresponsible bilateral reflex in
sole skin. Blood, urine, CSF analyses and CT imaging were normal. EMG
indicated severe sensorial and mild motor fiber neuropathy and with
these findings, we considered the case as a chronic autoimmune
sensorial polyneuropathy. IVIg therapy was given to the patient and
clinical findings improved significantly. However, 2 weeks after IVIg
therapy the complaints of the patient increased and then we decided to
give IVIg therapy for every 2 weeks.
Discussion: IVIg therapy is an effective method for chronic autoim-
mune sensorial polyneuropathy unresponsive to steroid therapy.
However, in rare cases unresponsive to standard monthly IVIg therapy,
more often applications could be a beneficial option.

doi:10.1016/j.jns.2013.07.1691
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Genetic analysis of Japanese patients with motor neuron disease

Y. Adachia, R. Shimoyamab. aClinical Research Institute, Matsue Medical
Center, Matsue, Japan; bDepartment of Neurology, Matsue Medical Center,
Matsue, Japan

Background: Motor neuron disease (MND) is heterogeneous syn-
drome. Even in the same race and the same nation, there are regional
differences in the prevalence and clinical features. Because some ALS
patients with SOD1 mutation have only lower motor symptom
clinically, we think that it is necessary to examine not only ALS patients
but also lower MND patients to reveal the prevalence of the patients
with ALS related gene mutations.
Objective: We aimed to reveal the genetic background in patients
with MND in San-in district, Western Japan.
Patients and methods: We had clinically examined 32 MND
patients in our hospital in 2007–2013. We got informed consent
for genetic examination in 16 patients among them. They included
five families with familial MND (eight patients). We did genetic
test for SOD1, ANG, FUS, TDP-43, OPTN, C9ORF72 and SBMA using
auto-sequencer.
Results: Three patients in a family had OPTN G478E mutation.
Two of them had homozygous mutation and earlier onset of the
disease than the patient with heterozygous. These three patients
developed dementia and flexion of limbs. Two patients in another
family had SOD1 L126S mutation. One patient with familial ALS
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(FALS) had SOD1 c.379_380delTT mutation. One familial and two
sporadic patients with lower MND had SBMA mutation. One FALS
patient and six sporadic ALS patients had no mutations in this
study.
Conclusion: We revealed SOD1, OPTN and SBMA mutations in our
patients. Some of them had atypical features for ALS. We think
these genetic tests are useful for the diagnosis of MND.

doi:10.1016/j.jns.2013.07.1692
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Preliminary report of Tropals study — A survey of amyotrophic
lateral sclerosis in Africa

B. Marina, M. Diaganab, B. Hamidoua, R. Gouiderc, A. Basse Fayed,
A. Balogoue, D. Houinatof, P. Couratiera, P.M. Preuxa, TROPALS
Collaboration. aUMR Inserm 1094 NeuroEpidémiologie Tropicale, Limoges,
France; bService de Neurologie, Nouakchott, Mauritania; cDepartment of
Neurology Razi Hospital — La Manouba, Tunis, Tunisia; dClinique
Neurologique CHU Fann, Fann, Senegal; eCHU Lome, Lome, Togo; fCHU
Cotonou, Cotonou, Benin

Background: Epidemiological studies of Amyotrophic Lateral Sclerosis
(ALS) in the tropics are rare and their methodologies, heterogeneous.
Many questions arise as regards the characteristics of this disease in the
tropics, especially in Africa.
Objective: Describe sociodemographical and clinical characteristics
of ALS patients diagnosed in Africa.
Patients and methods/material and methods: TROPALS (http://
www.tropals.unilim.fr/) is a multicentre observational cohort study.
A shared methodology and an online data base that allows centers to
collect data in a standardized and homogeneous way.
Results: 40 patients have been included to date in 5 centers (Benin,
Mauritania, Senegal, Togo, Tunisia), 3 other centers are open
(Burkina Faso, Gabon, Mali) and 6 are about to be open.
Mean age at diagnosis was 51.9 ± 13.5 years (2 cases less than
25 years), male/female sex ratio was 2.4.
First symptoms were mostly spinal (72.5%) and 80% (n = 32/40)
of patients had Electroneuromyography for diagnosis purpose. At
this time mean ALS FRS R was 32.1 ± 10.5 and 75% of patients
presented atypical symptoms (mostly dysautonomic or sphincter
problems).
After diagnosis, 97.4% of patients were prescribed an occidental
treatment: Rilutek® (n= 12), physiotherapy (n= 17), or symptom-
atic treatment (n= 12). 21.6% of patients used a “traditional treat-
ment” based on infusion-decoction for 2 of them and of unknown type
for 6 patients.
Conclusion: More inclusions are needed to produce precise estima-
tions. Follow-up data are currently being collected. Tropals study
will allow us to improve the description of ALS characteristic
prognosis of patients and comprehension of the disease in this
continent.

doi:10.1016/j.jns.2013.07.1693
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The importance of imaging of the nerves in some cases
of mononeuropathy

P. Ranganathan. Neurology, Pazhani Neuro Centre, Chennai, India

Case 1: Forty year old female patient came with h/o pain in the left
sciatic nerve distribution of 1 year duration. Her MRI lumbar spine
and neurophysiological studies are normal. As the symptoms are
continuous and partly responding to neuropathic pain medications, it
was decided to do MRI imaging of the left sciatic nerve. The
investigation showed neuroma of the sciatic nerve in the left mid
thigh region.
Case 2: Fifty year old patient noticed acute finger drop in the right
hand after heavy cooking. The MRI cervical spine was normal. As she
c/o pain in the right elbow region and clinically there was a tiny
lump in the palpation, it was decided to do neuroimaging of the right
radial nerve around elbow region focusing on posterior interosseous
nerve. The MRI showed a ganglion compressing the nerve resulted in
the finger drop.
Case 3: Twenty eight year old gentleman had a trauma in the left
midarm region two years back. He noticed a small swelling in the
same region for the past one and half years. He noticed painful
tingling sensation in the left ulnar nerve distribution for the past
2 months. His neuroimaging of the left arm showed a hemangioma
in close relation to the ulnar nerve.

The neuroimaging of the peripheral nerves may be needed
in some of the atypical cases of mononeuropathy to rule out
underlying structural cause, which is important for further
management.

doi:10.1016/j.jns.2013.07.1694
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Myasthenic crisis presenting with isolated bilateral partial vocal
cord palsy

A. Chaudhuri, M. Krommyda. Neurology, Queen's Hospital,
London, UK

Objective: To present a case of myasthenic crisis with acute upper
airway obstruction and severe stridor due to isolated bilateral partial
vocal cord palsy.
Case:We report the case of a 65-year-old man with a 3-month-history
of acetylcholine receptor antibody positive generalized autoimmune
myasthenia gravis (MG), who acutely developed severe stridor
and speech difficulty. His medications included pyridostigmine
60 mg five times daily, azathioprine 75 mg once daily; the
corticosteroids (prednisolone) had been recently increased from
30 mg once daily to 30 mg/60 mg on alternating days. During the
preceding days he had developed an upper airway infection.
Clinical examination at the time of exacerbation showed
normal strength in the neck muscles and no proximal limb
weakness. A flexible laryngoscopy was performed and revealed a
near adduction position of the vocal cords with limited movement
especially on the right side, without any upper airway edema. The
patient remained self-ventilating and was transferred to the
neurological intensive treatment unit for airway monitoring. He
received a full dose of human IVIg (2 g/kg) over 4 days with significant
recovery and clinical stabilization.
Discussion: Acute exacerbation of autoimmune MG can present with
great variability and can selectively involve isolated muscles. In the
case that we present, a myasthenic crisis emerged with inspiratory
stridor due to isolated bilateral partial vocal cord palsy, without any
signs of other muscle weakness.

doi:10.1016/j.jns.2013.07.1695
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Novel mutations for SPG 11 in a 25-year old woman with
hereditary spastic paraparesis and evidence for upper
extremity involvement

K. Lackmayera, C. Baumgartnera, P. Schniderb, S. Niaa, A. Baumgartnera,
S. Geiblingera, A. Leinweber-Thielb,M. Gencikc, K. Hergovicha, F. Riederera.
aNeurological Center Rosenhügel, Karl Landsteiner Institute for Clinical
Epilepsy Research and Cognitive Neurology, Vienna, Austria; bNeurological
Department, Landesklinikum Wiener Neustadt, Wiener Neustadt, Austria;
cPraxis for Humangenetik, Vienna, Austria

Introduction: Familial spastic paraplegia with thin corpus cal-
losum is related tomutations in the genes SPG11, 15 and 18.Mutations
in the SPG11 gene have also been described in amyotrophic
lateral sclerosis with young onset and a relatively benign course.
Objectives: We present a patient with typical spastic paraplegia,
with electromyographic evidence for upper extremity involvement.
Case report: A 25-year-old woman was admitted because of
progressive gait disturbance and muscle cramps since 5 years. Her
mother is healthy; the patient has no contact to her father.
The clinical neurological examination showed spasticity in both
lower limbs with hyperactive reflexes and cloni, a bilaterally positive
plantar reflex, a beginning pes equinuus bilaterally, mild ataxia of
both lower limbs and slightly saccadic eye movements. Sensory
functions were normal. Neuropsychological testing revealed deficits
in attention, memory and executive functions. MRI of the brain
showed a remarkable thinning of the corpus callosum, MRI of the
spinal cord was normal. Serologic testing revealed no evidence for
HTLV1 or 2 infections. Nerve conduction studies were normal.
Electromyography showed fasciculations and giant potentials con-
sistent with denervation of motor units.
Genetic testing for SPG 3 and 4 were negative. Mutations were found
in the SPG11 gene, probably consistent with a compound heterozy-
gous state: Three heterozygous mutations were found: c.1621CNT,
(known causal mutation) and c.5623CNT and c.6526TNC, which are
novel mutations.
Conclusion: Upper extremity involvement and an overlapping
phenotype with motor neuron disease may be present in familial
paraplegia with thin corpus callosum and two novel SPG11
mutations.

doi:10.1016/j.jns.2013.07.1696
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Electrophysiological study of spinocerebellar ataxia and
Friedreich ataxia's patients

B. Myftiua, E. Kocasoy Orhanb, B. Baslob. aNeurology, American
Hospital, Prishtina, Kosovo; bNeurology, Istanbul University Faculty of
Medicine, Istanbul, Turkey

The aim of our study is to examine the bioelectrical activity of nerves
and muscles in spinocerebellar (SCA) and Friedreichs' ataxia (FRDA)
patients according to a standardized protocol, in order to obtain
information about the severity and distribution of peripheral nerve
involvement.
We examined 18 genetically diagnosed, older than 18 years of age
SCA and FRDA patients. Control group was formed by 31 age-
matched healthy individuals. We performed sensory and motor
conduction studies, F responses, needle EMG of proximal and distal
muscles, and motor unit number estimations (MUNE) of distal

muscles to upper and lower extremities of both groups. Descriptive
statistics and group comparisons were done for each recorded
parameter.
All sensory responses were low in amplitude (p b 0.01) in patients as
well as sensory conduction velocity was slow (p b 0.05) for ulnar
nerve. Median and peroneal motor amplitudes were also low
(p b 0.01). Median, peroneal (p b 0.01), ulnar, and tibial (p b 0.05)
motor conduction velocities were significantly slow. MUNE in m.
abductor pollicis brevis and m. tibialis anterior muscles were
significantly lower in patient group than healthy individuals
(p b 0.01). Needle EMG evaluation revealed neurogenic involvement
in 1/3 of patients.
Polyneuropathy syndrome is frequent in SCA and FRDA patients.
Sensory nerves in lower extremities were predominantly involved
however, signs of motor dysfunction were also notable. MUNE can
provide quantitative information about motor nerve fiber and/or
motor neuron involvement. Clinical and electrophysiological findings
of peripheric polyneuropathy syndrome were more striking in atactic
patients with proven genetic defect.

doi:10.1016/j.jns.2013.07.1697
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Central nervous system involvement in a patient with acute
motor axonal neuropathy and antiganglioside antibodies

I. Markakis, E. Markaki, D. Tzanetakos, V. Chouliara, G. Gekas.
Neurology, ‘St. Panteleimon’ General State Hospital, Nikaia, Greece

Background: Acute motor axonal neuropathy (AMAN) is a variant of
Guillain–Barre syndrome (GBS), usually associatedwith antiganglioside
antibodies and Campylobacter jejuni infection. Rarely, AMAN may
coexist with signs of central nervous system involvement such as
hyperreflexia or asymmetrical weakness.
Objective and methods: To report clinical and neurophysiological
evidence of central nervous system involvement in a patient with
AMAN and positive antiganglioside antibodies.
Results: A 64-year-old man was admitted to our department with
upper and lower limbweakness, leg paraesthesias and urinary urgency,
following a gastrointestinal infection. Neurological examination
showed mild tetraparesis with increased tendon reflexes. Cere-
brospinal fluid had a normal cell count with increased protein
(84 mg/dl). Nerve conduction studies revealed motor axonal
polyneuropathy. Serum testing demonstrated high titers of anti-
GM1 and anti-GQ1b antibodies. C. jejuni was isolated from stool
culture. The patient received a 5-day course of intravenous
immunoglobulin with no improvement. In fact, leg weakness
deteriorated and became asymmetric, whereas voiding required
catheterization. Brain and spinal cord MRI was normal. Motor and
somatosensory evoked potentials showed prolongation of both
motor and sensory central conduction times, confirming central
nervous system involvement. One month after symptom onset,
weakness and gait difficulty started to improve. After one year of
follow-up the patient still presents pyramidal signs and severe
disturbance of micturition.
Conclusion: This is the first report demonstrating involvement
of central motor as well as somatosensory tracts in GBS. The
pathogenesis of central nervous system dysfunction may be associ-
ated with antiganglioside antibodies but this needs further
investigation.

doi:10.1016/j.jns.2013.07.1698
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HLA-DRB1 and HLA-DQB1 allele association to myasthenia gravis
in Sudan; an Arabian-African population

R. Badia, M. Elzubierb, A.M. Musaa, L. Jacobsonc, E. Khalild, A. Vincentc,
A.E.M. Ahmedb. aPhysiology, Neurology, University of Khartoum, Khartoum,
Sudan; bMedicine, Neurology, University of Khartoum, Khartoum, Sudan;
cClinical Neuroscience, Oxford University, Oxford, UK; dInstitute of Endemic
Diseases, University of Khartoum, Khartoum, Sudan

Background: HLA gene association to MG has been reported by
many studies but the pattern of association varied in different
populations and MG clinical subgroups.
Objectives: This study aimed at detecting the association between
HLA-DRB1 and HLA-DQB1 genes in MG patients in Sudan.
Methods: Typing was performed at low resolution for HLA-DRB1 and
DQB1 loci with PCR dependent sequence-specific primers (PCR-
SSPS). HLA allele frequencies in 87 MG patients were compared with
153 none myasthenic controls using SPSS software.
Results: HLA-DRB1*08 was found to be positively associated with MG,
OR= 2.65 (1.2–5.87) (P b .01). None of the HLA-DQB1 alleles showed
independent association to MG. Two DRB1 genotypes, HLA-
RB1*08DRB1*13 (OR 3.3, 1.2–8.7, P b .05) and HLA-DRB1*03DRB1*1001
(not found in controls, P b .01), were found to be associated with MG in
general and with early onset MG (EOMG) in females. One HLA-DQB1
genotype was found to be associated with the risk of MG; HLA-
DQB1*03DQB1*06 (OR= 3.3, 1.6–6.5, P b .001). Two HLA genotypes
have shown very strong association to MG; HLA-DRB1*08, *13DQB1*03,
*06 (OR= 7.14, 1.9–26.4, P = 0.001) and the genotype HLA-DRB1*03,
*1001DQB1*02, *05 (not found in controls, P b .01). HLAhaplotypes in the
two risk genotypes were HLA-DRB1*13DQB1*06, HLA-DRB1*08DQB1*03,
HLA-DRB1*03DQB1*02, and HLADRB1*1001DQB1*05. The genotype
HLA-DRB1*08, *13DQB1*03, *06 was associated with an increased risk
in EOMG (P b .01 in females, P b .05in males).
Conclusion: We reported a pattern of HLA association unique to the
Sudanese population, in which two HLA-DRB1 DQB1 genotypes can
be used as susceptibility markers for MG. One of the risk genotypes
included HLA-DRB1*03DQB1*02 haplotype that has been constantly
reported as a risk haplotype in Caucasian populations. This strong
association with certain HLA-DRB1 and DQB1 combinations suggests
a role of dominant epitopes, or an effect of a linked recessive non-
HLA gene.

doi:10.1016/j.jns.2013.07.1699
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An autosomal recessive CMT family with a new mutation in the
NDRG1 gene

M.T. Goksungura, Y. Okamotob, D. Pehlivanb, Z. Maturc, K. Akyüzd,
E. Battaloglud, F. Deymeera, P. Serdaroglua, J.R. Lupskib,e,f, Y. Parmana.
aNeurology, Istanbul University, Medical Faculty, Istanbul, Turkey;
bMolecular & Human Genetics, Baylor College of Medicine, Houston, TX,
USA; cNeurology, Bilim University Medical Faculty, Istanbul, Turkey;
dMolecular Biology and Genetics, Bogazici University, Istanbul, Turkey;
ePediatrics, Baylor College of Medicine, Houston, TX, USA; fPediatrics, Texas
Children's Hospital, Houston, TX, USA

Background: HMSN-Lom/CMT4D is very rare, an autosomal reces-
sive (AR) peripheral neuropathy with deafness and unusual neuro-
pathologic features.

Objective: We report the clinical features of the first AR duplication
copy number variation (CNV) of NDRG1 causing HMSN-Lom/CMT4D
(MIM#601455) in a large Turkish pedigree. The intragenic duplication
CNV included exons 6 to 8 and caused a complete loss of function of
NDRG1.
Patients and methods: There were four affected siblings from this
consanguineous family. Two of them had the same clinical picture.
One of them was different and did not have NDRG1 mutation. The
index case was a 30 year-old male, and his 24-year-old sister had
delayed motor milestones. Involvement of lower and upper extrem-
ities became apparent in the first decade with hearing loss and
glaucoma. The third affected member had a history of epilepsy and
intellectual disability in addition to her more severe neuropathy
phenotype.
Results: Their clinical examination showed typical features of
peripheral neuropathy including muscle weakness and wasting,
tendon areflexia, and skeletal and foot deformities. Nerve conduc-
tion studies (NCSs) showed absent sensory nerve action potentials
(SNAPs) in all limbs except the little sister. Compound motor
nerve potentials (CMAPs) recorded from distal muscles were also
absent.
Conclusion: Clinical findings in our cases were consistent with HMSN-
Lom (CMT4D) however further cases are needed to make a better
genotype–phenotype correlation. To the best of our knowledge this is
the first recessive duplication CNV in the literature and the third
mutation in NDRG1.

doi:10.1016/j.jns.2013.07.1700
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Jitter estimation using concentric needle electrode on voluntarily
activated orbicularis oculi and frontalis muscles in healthy
control and myasthenic patients

A.M. Musaa, A.E. Ahmedb,c, M. Elzubeird, R.M. Badia. aPhysiology, Faculty
of Medicine, University of Khartoum, Khartoum, Sudan; bPhysiology/
Neurology, Faculty of Medicine, University of Khartoum, Khartoum, Sudan;
cSociety of Neurosciences, Faculty of Medicine, University of Khartoum,
Khartoum, Sudan; dMedicine, Faculty of Medicine, University of Khartoum,
Khartoum, Sudan

Background: Single fiber electromyography (SFEMG) is the most
sensitive clinical neurophysiological test for neuromuscular junction
disorders, particularly myasthenia gravis (MG).
Objectives: No available data concerning jitter measurement in
Sudan in addition to scarcity of data worldwide. The aim of this study
was to estimate normal (reference) & abnormal jitters in voluntarily
activated orbicularis oculi (OOc) & frontalis muscles using disposable
concentric needle (CN) in the same subject [either control or
myasthenic patients].
Methods: Prospectively 45 MG patients (21 males & 24 females,
mean age 39.1 ± 16.9 years) & 62 controls (20 males & 42 females,
mean age 43.2 ± 14.0 years) were included in the study. Jitter values
were expressed as the mean consecutive difference (MCD) of 30
potential pairs in μs.
Results: In the control group, the mean MCD, mean MCD for
individual potential pairs & mean outlier jitter values (with upper
95% confidence limit-CL) for [OOc] were [26.9 ± 3.3 (32.0), 26.1 ±
8.9 (41.8) & 38.5 ± 5.7 (49.0) μs respectively] & for [frontalis]
were [27.1 ± 3.0 (31.3), 26.4 ± 9.4 (42.9) & 39.9 ± 5 (49.2) μs
respectively]. In the patient group the mean MCD & mean MCD for
individual potential pairs for [OOc] were [50.9 ± 21.8, 48.8 ± 36.8 μs
respectively] & for [frontalis] were [47.4 ± 13.9, 45.8 ± 28.7 μs
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respectively]. Percent of patients with: [increased mean MCD
above our own upper practical limit (95%CL), N10% abnormal pairs
using our own 95% CL of individual MCD values & 95%CL of outlier
values and N10% of individual pairs with block] were as follows:
[87%, 95.6%, 91.1% & 42.2% respectively] for OOc & [91.7%, 100%,
88.9% & 40% respectively] for frontalis. Comparison between the
mean MCDs of [OOc] & [frontalis] revealed no significant statistical
difference [t-test] in the control & patient groups.
Conclusion: The suggested practical upper limits for mean MCD &
for outliers were (32, 49 μs) for OOc & (32, 50 μs) for frontalis. The
study is unique in that it compared between jitter values of two
voluntarily activated facial muscles (OOc & frontalis) using CN in the
same individual [recruiting large number of controls & patients] &
determined the percent of patients who fulfilled the criteria for
diagnosing a patient as having positive jitter test.

doi:10.1016/j.jns.2013.07.1701
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Neuromuscular junction autoantibodies in seronegative
myasthenia gravis patients from Sudan

R.M. Badia, A.M. Musaa, M. Elzubierb, L. Jacobsonc, E. Khalild, A. Vincentc,
A.E. Ahmede. aPhysiology, Faculty of Medicine, University of Khartoum,
Khartoum, Sudan; bMedicine/Neurology, Faculty of Medicine, University of
Khartoum, Khartoum, Sudan; cClinical Neuroscience, Oxford University,
Oxford, UK; dInstitute of Endemic Diseases, University of Khartoum,
Khartoum, Sudan; ePhysiology/Neurology, Faculty of Medicine, University
of Khartoum, Khartoum, Sudan

Background: In myasthenia gravis (MG) autoantibodies target neuro-
muscular junction (NMJ) proteins leading to a decreased sensitivity to
ACh with muscle weakness. 80–88% of MG patients have AChR
antibodies (AChR-Ab+ve). It was suggested that AChR-Ab−ve patients
may have autoantibodies against otherNMJ proteins or amore sensitive
assay is required to detect AChR-Abs. Hoech et al. (2001) detected
muscle specific kinase antibodies (MuSK-Abs) in 70% of AChR-Ab−ve

generalized MG patients (GMG). Leite et al. (2008) detected clustered
AChR-Abs by the cell based assay (CBA) in 66% of AChR-Ab−ve patients.
A considerable proportion of MG patients remained seronegative
(SN-MG).
Objectives: To identify the nature of NMJ autoantibodies in AChR-
Ab−ve MG patients from Sudan and to relate it to their clinical
presentation.
Patients and methods: 96 MG patients (77 GMG and 19 OMG) were
randomly recruited from two national MG referral centers in Khartoum
during the period 2010–2012. All patients were screened for AChR-Abs
and MuSK-Abs by radioimmunoprecipitation assay (RIPA). Negative
sera were screened for clustered AChR-Abs by the CBA.
Results: 62.5% (60/96) of patients were AChR-Ab+ve by RIPA. Of the
36 AChR-Ab−ve patients, 19.4% (7/36) were MuSK-Ab+ve, and 22.2%
(8/36) were clustered AChR-Ab+ve. 21.9% (21/96) of patients
remained SN-MG. MuSK-Ab+ve patients (MuSK-MG) represented
25.9% (7/27) of AChR-Ab−ve GMG with a female:male ratio of 1.3:1
and dominant bulbar symptoms (85.7%,6/7). Clustered AChR-Ab+ve

patients were all females (n = 8). SN-GMG were predominantly
females (92.9%, 13/14)(P = 0.02). The incidence of an associated
autoimmune disease (AUID) in SN-GMG females was 53.8% (7/13)
compared to 17.6% (6/34) in AChR-Ab+ve GMG females (P b .013),
RR (95% CI) = 3.05 (1.3–7.38).
Conclusion: The incidence of MuSK-MG was within the reported
detection rates (0–50%). The association between AUID and SN-GMG

females suggests the involvement of sex and predisposition to
autoimmune diseases in determining the pathogenicity in MG.

doi:10.1016/j.jns.2013.07.1702
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Concentric needle jitter using different stimulation methods in
extensor digitorum communis and orbicularis oculi in healthy
subjects and myasthenic patients

A.M. Musaa, A.E. Ahmedb,c, M. Elzubeird, R.M. Badia. aPhysiology, Faculty
of Medicine, University of Khartoum, Khartoum, Sudan; bPhysiology/
Neurology, Faculty of Medicine, University of Khartoum, Khartoum, Sudan;
cSociety of Neurosciences, Faculty of Medicine, University of Khartoum,
Khartoum, Sudan; dMedicine/Neurology, Faculty of Medicine, University of
Khartoum, Khartoum, Sudan

Background: Single fibre electromyography (SFEMG) is the most
sensitive clinical neurophysiological test for neuromuscular junction
disorders, particularly myasthenia gravis (MG).
Objectives: No available data concerning jitter measurement in
Sudan in addition to scarcity of data worldwide. The study aimed at
measuring jitter values, estimating conversion factor[CF] & compar-
ing between the standard methods of stimulation [voluntary
activation (V-) & axonal stimulation (S-)] using concentric needle
(CN), testing extensor digitorum communis (EDC) & orbicularis oculi
(OOc) muscles in the same individual [either control or patients with
MG].
Methods: Prospectively 45 MG patients (21 males & 24 females, mean
age 39.1 ± 16.9 years) & 62 controls (20 males & 42 females, mean age
43.2 ± 14.0 years) were studied. Jitter values were expressed as the
mean consecutive difference (MCD) of 30 potential pairs in (μs). T-test
was used for comparison.
Results: In the control group the mean MCD, mean MCD for individual
potential pairs & mean outlier jitter values (with upper 95% confidence
limit—CL) for [V-EDC]were [27.5 ± 3.4 (33.5), 26.7 ± 9.0 (43.3)& 39.3 ±
5.1 (48.2) μs respectively], for [S-EDC]were [21.2 ± 2.9 (25.8), 21.0 ± 8.1
(35.9) & 32.6 ± 4.5 (39.6) μs respectively], for [V-OOc] were [26.9 ± 3.3
(32.0), 26.1 ± 8.9 (41.8)&38.5 ± 5.7 (49.0) μs respectively] & for [S-OOc]
were [21.8 ± 2.4 (25.6), 21.5 ± 7.6 (35.3) & 32.4 ± 3.5 (37.5) μs
respectively].
In the patient group the mean MCD & mean MCD for individual
potential pairs for [V-EDC] were [46.8 ± 18.4, 44.2 ± 30.5 μs respec-
tively], for [S-EDC] were [27.4 ± 10.4, 27.0 ± 19.0 μs respectively], for
[V-OOc] were [50.9 ± 21.8, 48.8 ± 36.8 μs respectively] & for [S-OOc]
were [42.9 ± 20.4, 38.5 ± 25.4 μs respectively]. V-EDC showed statis-
tically significant higher MCD values than S-EDC in the controls
[CF = 0.78] & patients [CF = 0.64]. V-OOc showed statistically signif-
icant higher MCD values than S-OOc in controls [CF = 0.82] but not
statistically significantly higher than S-OOc in patients [CF = 0.92]. In
the control group, comparison of the mean MCDs for [V-EDC/V-OOc] &
[S-EDC/S-OOc] revealed no significant statistical difference. In the
patients, comparison of the mean MCDs for [V-EDC/V-OOc] showed
no significant statistical difference as well but revealed significant
difference between [S-EDC and S-OOc].
Conclusion: The suggested practical upper limits for mean MCD &
for outliers were (34, 49 μs) for V-EDC, (32, 49 μs) for V-OOc, (26,
40 μs) for S-EDC and (26, 38 μs) for S-OOc. The study is unique in
that it compared between jitter values of the two standard
techniques using CN in EDC & OOc muscles of the same subject
[recruiting large number of controls & patients].

doi:10.1016/j.jns.2013.07.1703
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The component of EMG studies to predict outcome after
transforaminal epidural steroid injection

S.H. Hong. Rehabilitation Medicine, The Catholic University of Korea,
Seoul, Republic of Korea

Objectives: We investigated the predictive value of components of
electrodiagnostic studies for outcome after lumbar transforaminal
epidural steroid injection in 38 subjects with clinical lumbosacral
radiculopathy.
Method: In this retrospective study, visual analog scale (VAS) for
evaluation of severity of pain, and Roland Morris Disability Question-
naire (RMDQ) and Oswestry Disability Index (ODI) for evaluation of
functional outcome were evaluated in 38 patients.
Result: Among 38 patients who had undergone electrodiagnostic
studies before injection, 28 patients were positive for lumbar
radiculopathy and 10 patients showed negative results. There were

significantly greater improvements of VAS and ODI for patients with
a positive lumbar radiculopathy as confirmed by electrodiagnostic
study. However, when H-reflex abnormalities, ASA in paraspinal
muscle, ASA in lumb muscle, and MUAP abnormalities were
evaluated separately as an indicator of outcome, all of the individual
components of electrodiagnostic studies failed to be the significant
predictors of improvement based on outcome measure such as VAS,
RMDQ, and ODI.
Conclusion: Based on this study, positive lumbar radiculopathy con-
firmed by electrodiagnostic study is a predictor of pain reduction and
functional improvements after transforaminal epidural steroid injection
for lumbar radiculopathy. Patients with positive electrodiagnostic study
are more likely to show pain reduction and to show better functional
recovery after transforaminal epidural steroid injection. However, H-
reflex abnormalities, ASA in paraspinal muscle, ASA in limb muscle, and
MUAP abnormalities did not predict pain reduction or functional outcome
improvement in patients with lumbar radiculopathy.

doi:10.1016/j.jns.2013.07.1704
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Topic: 8 - Headache
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Intracranial hypotension is a rare cause of orthostatic headache:
A review of the etiology, treatment and prognosis of 13 cases

S. Gülera, B. Çağlıb, U. Utkua, E. Ünlüa, Y. Çelika. aDepartment of Neurology,
Trakya University Faculty of Medicine, Edirne, Turkey; bDepartment of
Radiology, Trakya University Faculty of Medicine, Edirne, Turkey

The aim of this investigation is to examine the causes, clinical
picture, treatment, and prognosis of spontaneous intracranial
hypotension, a rare cause of orthostatic headache, among the cases
presenting in our clinic.
Thirteen cases (5 males and 8 females), diagnosed with spontaneous
intracranial hypotension in our clinic between January 1st, 2009 and
October 30th, 2011, were included in this study.
The presenting symptoms, treatment, findings on cranial magnetic
resonance imaging, cerebrospinal fluid pressure measured at lumbar
puncture (in available patients), and healing period of the patients were
recorded. Five patients with orthostatic headache and accompanying
symptoms were treated with bed rest, increase in oral fluid intake,
intravenous hydration, and caffeine, and experienced a complete
recovery. Complete recovery was observed in two patients (15.3%)
within 10 days, in another two (15.3%)within 15 days and in one patient
(7.6%) within 21 days. Headaches and other clinical symptoms signifi-
cantly regressed within 30 days in four patients (37.6%) who received
similar treatment, but a mild headache persisted intermittently during
follow-up in these individuals. As the headache had not resolved after
30 days, an epidural blood patch was applied in these four cases (37.6%)
and the clinical picture completely improved within 10 to 15 days.
Spontaneous intracranial hypotension should primarily be suspected
in cases complaining about postural headache and contrast-en-
hanced cranial imaging should be performed. The presence of cranial
nerve paralysis and pyramidal tract signs should be considered.
Conservative treatments should be considered initially, however if
conservative treatments fail, epidural blood patches must be applied.

doi:10.1016/j.jns.2013.07.1706
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Association of cholecystokinin receptor 1 gene polymorphism
and migraine

N. Kondratyevaa, J.E. Azimovab, E. Klimova, A. Sergeevb, N. Fokinab,
Z. Kokaevaa, O. Rudkoa, G. Tabeevab. aFaculty of Biology, Lomonosov
Moscow State University, Russia; bNeurology and Clinical
Neurophysiology, 1st Moscow State Medical University, Moscow, Russia

Background: Cholecystokinin (CCK) is one of the most abundant
neurotransmitter peptides in the brain. CCK coexists with dopamine
in dopaminergic neurons, and modulates the release of dopamine in
the nucleus accumbens. The CCK system is believed to be involved in
pain processing. The aim of the study was to investigate the
prevalence of -81A/G (rs1799723), -128G/T (rs1800908) and 984T/
C (rs1800857) polymorphisms of the CCK-AR gene in migraine
patients and controls.
Method: 144 migraine patients (ICHD III), mean age = 41.6 ± 12.5
y.o. and 197 healthy controls living in Moscow and the Moscow
Region were included. SNPs were genotyped by a PCR-RLFP
technique: PCR with “GenPakTM PCR Core” (Isogene Lab., Ltd.) and
restriction with HinfI for rs1799723 and rs1800908 and with PstI for
rs1800857 (ferments by SibEnzyme Ltd.).
Results: C-allele frequency in 984C/T was significantly higher in
migraine patients, 0.479 ± 0.030 compared with controls, 0.154 ±
0.026 (χ2 = 85.44, p b 10–10; OR = 5.0, 95% CI = 3.50–7.13). The
-81A/G and -128G/T minor allele's frequencies didn't differ between
groups: -81G = 0.049 ± 0.018 in the migraine group and 0,045 ±
0,015 in the controls; -128T = 0.045 ± 0.017 in the migraine group
and 0.025 ± 0.011 in the controls.
Conclusion: This study is the first to report a more positive
association of the C-allele of the CCK-AR gene 984T/C polymorphism
in patients with migraine than in control subjects.

doi:10.1016/j.jns.2013.07.1707
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Can vision influence trigeminal nociception? A study of the effect
of visual cortex activation on the nociceptive blink reflex

S.L. Sava, V. de Pasqua, D. Magis, J. Schoenen. Department of
Neurology, University of Liège, Liège, Belgium

Background: In migraine, the link between cortical phenomena and
trigeminovascular activation is not clear and thus, headache as well.
Objective: To search in humans for a possible functional connection
between the visual cortex and the trigeminal nociceptive system by
studying the effect on the nociceptive blink reflex (nBR) of repetitive
transcranial magnetic stimulation (rTMS) applied over the visual
cortex, and to compare healthy volunteers (HV) and migraine
without aura patients (MO).
Methods: Fifteen bilateral nBR responses were recorded by stimu-
lating the right supraorbital nerve in 22 HS and 13 MO before and
after 1 Hz (15 min train) or 10 Hz (20 trains with a 15 s intertrain
interval) rTMS. For comparison, we also performed the same study in
HV after an 8 Hz visual flash stimulation.
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Results: 1 Hz rTMS significantly decreased pain threshold (p =
0.0019, p = 0.046) in HV but not in MO. 1 Hz rTMS increased R2 AUC
bilaterally (p = 0.024 and p = 0.036) in HV, but not in MO. The
effect of flash stimulation in HV was the opposite of that of 1 Hz
rTMS: increase in pain threshold, decrease in R2 AUC.
Conclusions: These results demonstrate for the first time a func-
tional connection between the visual cortex and the trigeminal
nociceptive system in humans. Interestingly, the modifications found
after 1 Hz rTMS, supposed to inhibit the underlying cortex, are
similar to those observed during migraine attack and in line with
those described after CSD in animals. Why changes are not
significant in MO could be related to the interictal dysexcitability
found in migraine.

doi:10.1016/j.jns.2013.07.1708
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Does trigeminal nociception influence the visual cortex: A study of
the effects of supraorbital electro- or chemo-nociceptive stimulation

S.L. Sava, V. de Pasqua, D. Magis, J. Schoenen. Departement of
Neurology, University of Liège, Liège, Belgium

Background and aims: In migraine pathophysiology, the link between
the visual cortex and the trigeminovascular systemmight play a pivotal
role. In a previous studywe showed the top-down relation between the
visual cortex and the trigeminal nociceptive system.
To search for the existence of a bottom-up relationship we studied
the effect of electrical stimulation or application of capsaicin in the
territory of the 1st division of the trigeminal nerve on pattern-
reversal visual evoked potentials (PR-VEP).
Methods: We recorded 600 responses of PR-VEP at 3.1 Hz before and
after trigeminal stimulation. The electrical stimuli were delivered over
the supraorbital nerve for 20 min at 16 mA and 100 Hz in 7 healthy
volunteers (HV). Capsaicin (cream 3%) was applied over the right
frontal area for 1 h in 8 HV. We measured PR-VEP N1, P1 and N2
latencies, N1–P1 and P1–N2 amplitudes in six sequential blocks of 100
sweeps and habituation as the change in amplitude over the six blocks.
Results: The electrical stimulation increased the latency of P1
(p = 0.027) and N2 (p = 0.042) but left habituation unchanged.
The capsaicin application increased habituation between the 1st and
2nd block of 100 responses (p = 0.049) but had no significant effect
on latencies.
Conclusions: These results suggest that a bottom-up relation exists
between the trigeminal (V1) afferent nociceptive pathway and the
visual cortex. Interestingly, an increase in PR-VEP habituation, such
as that found after capsaicin application, also occurs during a
migraine attack, where it replaces the interictal deficit of habituation.

doi:10.1016/j.jns.2013.07.1709
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Verapamil side effects in our cluster headache population

M. Bernal Sánchez-Arjona, O. Lara, P. Matínez, M. Caceres,
C. Gonzalez Oria. Neurosciences, Hospital Virgen del Rocio, Seville, Spain

Background: Verapamil is an effective preventive therapy for cluster
headache (CH). Side effects include constipation, nausea, asthenia,
edemas, bradycardia and atrioventricular block.

Objective: Evaluate verapamil side effects, mainly cardiac, in CH
patients.
Patients and method: Retrospective analysis of 84 patients with CH
evaluated in the subspecialty Headache Clinic from May 2010 to June
2012. Demographic variables, types of CH [chronic (CCH), episodic
(ECH)], acute and preventive therapies, and maximum dose of
verapamil achieved, time of use, side effects and EKG characteristics,
were reviewed.
Results: A total of 84 patients, 68 men and 16 women, mean age of
46 ± 12 years, were identified. Sixty patients were ECH and twenty
four CCH. Seventy eight were treated with verapamil. The maximum
daily dose of verapamil achieved was 500 ± 173 mg (mean ± SD) in
CCH and 344 ± 139 mg in ECH. Mean time of treatment was 67 ±
72 months and 36 ± 37 months respectively. Only 21 patients
treated with verapamil had EKG on records. Eleven patients reported
side effects due to verapamil and 7 stopped verapamil treatment,
three of those with digestive and four with cardiovascular effects:
three patients had hypotension and edema and one patient had a
complete heart block which needed a transient pacemaker. Four
other patients had asymptomatic bradycardia on EKG. All these
patients had CCH.
Conclusions: Patients with CCH had more side effects due to
verapamil. Cardiovascular side effects were related to higher doses
and lengths of treatment. Although only one patient had a severe
arrhythmia, we strongly recommend repeated EKG to avoid fatal
complications.

doi:10.1016/j.jns.2013.07.1710
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Headache-related disability in patients with systemic lupus
erythematosus and primary Sjøgren's syndrome

A.B. Tjensvolla, E. Harboea, L.G. Gøranssona, J.T. Kvaløyb, R. Omdala.
aStavanger University Hospital, Stavanger, Norway; bUniversity of Stavanger,
Stavanger, Norway

Background: Headache in patients with systemic lupus erythematosus
(SLE) has been considered common and has a strong weighting in the
SLE disease activity index.
Objective: To investigate whether headache has more impact on SLE
than on healthy persons, and also to compare headache-related
disability in patients with another autoimmune disease, namely
primary Sjøgren's syndrome (pSS).
Patients and methods: Fifty-five patients with SLE, 51 pSS patients
and 69 healthy subjects, all with primary headache, were included.
Headache was classified according to the International Classification
of Headache Disorders. The Migraine Disability Assessment Scale
(MIDAS) and Headache Impact Test-6 (HIT-6) were used to assess
headache-related disability. Depression was measured with the Beck
Depression Inventory (BDI).
Results: SLE patients had higher HIT-6 scores (median = 51,
range = 36–67) compared with healthy persons (median = 46,
range = 36–72), P = 0.02, but no differences in impact scores were
revealed between SLE and pSS patients (median = 54, range = 36–
72), P = 0.35. More SLE patients had moderate to severe headache-
related impact (HIT grades III–IV) compared with healthy persons
(35% vs 17%, P = 0.04), but not with pSS patients (43%), P = 0.43.
BDI scores were higher in SLE patients vs healthy persons, but not in
SLE patients vs pSS patients. However, differences in headache-
related disability between groups disappeared when adjusting for
BDI and age.
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Conclusion: SLE patients have more severe headache-related
disability than healthy persons, but not more than patients with
pSS. This may be related to more depression in these patients.

doi:10.1016/j.jns.2013.07.1711
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Reduced sleep quality during the active phase of cluster headache

M. Barloese, N. Lund, A. Petersen, R. Jensen. Copenhagen University
Hospital, Glostrup, Copenhagen, Denmark

Introduction: Cluster headache (CH) is a severe chronobiological pain-
condition with recurring attacks of high-intensity headaches accompa-
nied by autonomic symptoms and agitation.Many attacks occur at night
which disrupts sleep but even patients who do not have nightly attacks
complain of daytime sleepiness and poor sleep quality. A direct effect on
sleep is obvious when attacks occur during the night but how daytime
attacks affect sleep is not understood. There is a direct anatomical
overlap of regions involved in the pathogenesis of headaches and those
involved in the regulation of sleep.
Objective: We aimed to evaluate self-reported sleep quality in CH
patients compared to a number of headache-free controls.
Patients and methods: Employing the Pittsburgh Sleep Quality
Index we evaluated self-reported sleep quality in 129 patients
suffering from CH and 50 headache-free controls.
Results: For all CH patients the average PSQI indicated poor sleep
quality compared to healthy controls (p b 0.01). Comparing CH
patients in active bout (attack within past month) with those
outside of bout, sleep quality was significantly worse in the active
group (p b 0.01).
Conclusion: It is possible that headaches occurring strictly during
the daytime may affect sleep through an unknown pathway. That
CH-patients also report poor quality of sleep in the inactive period of
their disease suggests that the mechanisms leading to headache are
reversible yet those leading to poor sleep quality are not. Poor sleep
may thus be an epiphenomenon or an intrinsic part of the disease
mechanism and need further detailed investigations.

doi:10.1016/j.jns.2013.07.1712
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Cognitive function patients with idiopathic
intracranial hypertension

H. Yria, B. Fagerlundb, R. Jensena. aDansih Headache Center,
Department of Neurology, University of Copenhagen, Glostrup,
Denmark; bCenter for Neuropsychiatric Schizophrenia Research,
Psychiatric Centre Glostrup, University of Copenhagen,
Glostrup, Denmark

Background: Idiopathic intracranial hypertension (IIH) is a condi-
tion of raised intracranial pressure without identifiable cause. IIH
primarily affects young obese individuals and the incidence is rapidly
increasing. In addition to classical symptoms of headache, tinnitus
and visual disturbances, patients often report impaired memory and
concentration. Despite an obvious and serious threat to visual
function; compliance with long-term treatment and instructed
weight-loss is remarkably poor which could indicate frontal lobe
impairment. However, cognitive impairment in IIH is only infre-
quently and inconsistently described in literature.

Objective: To investigate the cognitive function in a well-defined
group of patients with IIH in a controlled design.
Materials and methods: We compared 31 patients (31.0 ±11.1 years)
with IIH and 31 healthy sex and age-matched (30.7 ±11.6 years)
controls by a comprehensive neuropsychological test battery consisting
of validated computerized (CANTAB) and paper tests (Rey–Ostereich
complex figure, trail making test A and B; letter and category fluency
test; symbol digit modalities test and DART (Danish version of the
national adult reading test)). Patients were tested in close relation to
diagnosis and before any treatment was initiated.
Results: Patients with IIH performed significantly worse than
controls in 8/10 of the initiated tests even though the premorbid
intelligence level as measured by DART was similar for both groups.
Especially domains controlling verbal fluency, processing speed and
set shifting seem to be affected (p ≤ 0.01).
Conclusions: The present case–control study indicates that IIH
causes cognitive impairment and that a focused multidisciplinary
approach including neuropsychological rehabilitation may supple-
ment the treatment of IIH.

doi:10.1016/j.jns.2013.07.1713
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Atypical liquor-hypotension syndromes

K. Gubaa, G. Pancazela, A. Kamondib, A. Pappb, C. Rozsac, G. Gacsa.
aNeurology, Peterfy Sandor Hospital and Center of Traumatology,
Budapest, Hungary; bNeurology, National Institute of Neurosciences,
Budapest, Hungary; cNeurology, Jahn Ferenc Teaching Hospital,
Budapest, Hungary

Background: Liquor hypotension (LH) is a rare syndrome characterized
by positional headache while in vertical posture and decreased CSF
opening pressure during LP and characteristic MRI changes. Absence of
certain cardinal symptoms however, may occur in some cases or
atypical symptoms may appear and dominate the clinical picture,
leading to differential diagnostic difficulties and delay in the treatment.
Objectives: To analyze the diagnostic difficulties and complications
of LH.
Patients and method: A prospective analysis of LH cases admitted to
our department of neurology between 2010 and 2013.
Results: 4 cases of LH were analyzed for their atypical features. In
two cases typical clinical manifestations and imaging abnormalities
were present. However, CSF opening pressure was normal,
questioning the diagnosis. In one patient the CSF pressure was
normal despite a documented CSF leakage.
In two other cases of LH subdural fluid collections were detected on
CT scan. The complications in these cases were severe and
misleading. The acute deterioration of the clinical status required
urgent neurosurgical intervention.
Conclusions: Normal opening pressure does not exclude LH.
LH is generally considered as a benign condition. Although severe
complications are rare, subdural effusion or hematoma may indicate
worse prognosis, questioning the benign nature of LH.

doi:10.1016/j.jns.2013.07.1714
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Economic aspects of headaches (HA) in Russia
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Background and purpose: Being a major health problem, headache
is also associated with a certain financial burden (which was equal to
140 billion rubles in 2011 for migraine alone). The HA management
system should be improved and financial losses should be refused to
solve the problem.
Material and methods: Data of Federal Service for State Statistics for
2011 and our own questionnaires for migraine patients were used to
study the HA management in 6 Moscow and Moscow region
outpatient clinics.
Results: The system of HA management was found to be ineffective.
Total work input losses related to migraine were 47 million human-
days. To solve the problem, a national program for HA management is
required including education of the community, foundation of 9
multidisciplinary HA centers, training of physicians and nurses in HA
management, education of local healthcare authorities in the field of
social and economic aspects of HAwith distribution of funds depending
on needs of each region and application of effective treatment.
Conclusion: Medical care should consist of three levels: first —

general practitioners give primary care to 80–90% of all HA patients;
second — neurologists treat 10–15% of patients and the remaining 5–
10% of patients will be treated in HA centers. The treatment in such
centers is proved to be cost-effective with 10.3% economy of direct
medical expenses as compared to the standard therapy. Losses of
working days are reduced by half, saving about 10 billion rubles each
year for migraine only.

doi:10.1016/j.jns.2013.07.1715
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Clinical characteristics of migraine in Sudan

S.M.A. Magzouba, S.M.H. Ibrahimb, M.E. Ibrahimc, H.M. Salahc,
A. Jaberd. aPhysiology Department, Faculty of Medicine,
Ribat University, Khartoum, Sudan; bPhysiology Department,
Karay University, Khartoum, Sudan; cMolecular Biology,
Institute of Endemic Diseases, Khartoum, Sudan; dRadiology,
Royal Care Hospital, Khartoum, Sudan

Background: The International Headache Society had set certain
criteria for the diagnosis and classification of migraine, however
some studies reported that migraine has different presentations in
different populations.
Objectives: To study the clinical characteristics of migraine in
Sudanese families and whether it differs from that set by the
International Headache Society.
Material andmethods:A cross sectional study that involved 175 subjects
from 12 large Sudanese families; Afroasiatics (Ja'afra, Jaa'lia, Shawiga,
Kwahla) andNilosaharan (Halfaween andMahhs). 107migraineurswere
included in this study. Diagnosis of migraine was carried out with a
validated questionnaire and confirmed by two neurologists.
Results: From the 175 who agreed to participate, 107 were migraineurs
(70.1% females, 29.9% males). Both migraine with aura and migraine
without aura co-exist in the same family and even in the same individual
with the most common migraine type being MO (51.4%,N= 55),
followed by MA+MO (32.7%, N= 35) and MA (15.9%, N= 17).
Unilateral location, presence of nausea, photophobia and aggravation
by exercise showed significant results (P value = 0.000).
Conclusions: In the present study the presentation of migraine
headache showed results similar to that described by the IHS in most
of the criteria and differed in others. Co-morbidity with a number of
diseases and migraine coexist.

doi:10.1016/j.jns.2013.07.1716
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Position-triggered secondary paroxysmal hemicrania after
medullary ischemia

D. Pohn, S. Schmidegg, G. Caravias, G. Ransmayr. Department of
Neurology, General Hospital of the City of Linz, Linz, Austria

A 65-year-oldmale was admittedwith a history of staggering vertigo in
upright position starting several hours ago. His medical history was
significant for hypertension. Therewas no relevant history of headache.
Neurologic examination showed an inability to stand orwalk because of
propensity to fall with no paresis or paraesthesia and no further
neurological signs. Cerebral MRI detected a subacute right medullary
ischemia and no evidence for vertebral artery pathology. On the third
day after admission the patient developed attacks of right-sided intense
headache (more than 15 times/day) triggered by postural maneuvers.
Pain attacks were accompanied by lacrimation and conjunctival
injection of the right eye. The attacks of 5–7 min occurred only in
upright position and could be relieved by lying down on the right side.
Paracetamol, diclofenac, ASS, theophylline, methylprednisolone and
oxygen were ineffective. Initiation of indometacin at 150 mg/d led to
cessation of the pain attacks within 24 h, and could be tapered off
3 months later with rare reoccurrence of pain attacks.
Numbers of reports on secondary trigeminal autonomic cephalgias
are increasing. Only few stroke-associated reports of paroxysmal
hemicrania after medullary infarction including vertebral artery
dissection have so far been described. Reports of triggered trigeminal
autonomic cephalgias are also rare. There is only one case report
provoked by postural maneuvers. It can be hypothesized that a lesion
of the posterior spinocerebellar tract and the spinal tract nucleus of
the trigeminal nerve triggered the hemicrania.

doi:10.1016/j.jns.2013.07.1717
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Abnormal circle of Willis among migraineurs in Sudan

S.M.H. Ibrahima, A.M. Nourb, S.M.A. Magzoubc, M.E. Ibrahimd,
A. Jabere. aPhysiology Department, Karary University, Sudan;
bRadiology, Ribat University, Sudan; cPhysiology Department,
Ribat University, Sudan; dMolecular Biology, Institute of Endemic Diseases,
Sudan; eRadiology, Royal Care Hospital, Khartoum, Sudan

Background: Several studies have shown a strong relationship
between migraine and cerebral ischemia. The circle of Willis (CW)
which is the main cerebral collateral pathway that allows flow
redistribution in response to low perfusion is reported to be defective
during migraine.
Objectives: This study aims to assess the structural characteristics of
CW in Sudanese migraineurs.
Material and methods: This is a descriptive study including 54
migraineurs selected from a larger study (Migraine Profile in Sudan;
a genetic, EEG and MRI study in 12 Sudanese pedigrees) and 17
apparently healthy volunteers. All subjects underwent three-dimen-
sional MRA of the cerebral arterial circle.
Results: Eighty four point four percent (n = 38) of migraineurs have
defective CW, while only 15.5% (n = 7) have normal configuration.
Sixty point nine percent (n = 28) showed incomplete configuration
of CW. Hypoplastic vessels account for 43.4% (n = 20), of these 17.4%
(n = 8) have hypoplastic both PcoA. Furthermore, severe migraine is
significantly associated with hypoplastic arteries of the posterior
circulation (P value = 0.01).
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Conclusions: Strong association has been observed between mi-
graine and an abnormal configuration of the circle of Willis with
hypoplasia of the both posterior communicating arteries significantly
associated with severe migraine. This finding needs further confir-
mation as it will have an impact on the management and prognosis.

doi:10.1016/j.jns.2013.07.1718
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Chronic headache and over-the-counter medication overuse:
Prevalence and lifestyle factors

M.L. Westergaarda, C. Glümerb, E. Holme Hansenc, R.H. Jensena.
aDanish Headache Center, Department of Neurology, Glostrup Hospital,
University of Copenhagen, Denmark; bResearch Center for Prevention
and Health, Glostrup, Denmark; cDepartment of Pharmacy,
Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen, Denmark

Background: Chronic headache (CH) is defined as headache ≥
15 days a month for ≥ 3 months. Many of those with CH overuse
over-the-counter (OTC) analgesics.
Objectives: To estimate prevalence of CH in the Danish population;
and to investigate associations between CH, OTC drug overuse, and
lifestyle factors.
Methods: A representative sample of 129,150 individuals aged
≥16 years from two regions of Denmark were invited to participate in
the Danish National Health Survey of 2010. Participants were grouped
into: no chronic headache (−CH), CHwithout OTCmedication-overuse
(CH−MO) and CH with overuse ≥15 days per month (CH+MO).
Prevalence of CH was calculated across demographic categories and
weighted for stratified sampling and non-response. Health behaviors of
interest were compared across the groups.
Results: The response ratewas 53%. The crude prevalence of CHwas 3.0%
(weighted 3.3%), with a F:M ratio of 1.6:1. The prevalence of CH+MO
was 1.6% (weighted 1.7%). CH−MO was higher in the youngest age
group, while CH+MO peaked in the middle age group. There was an
inverse relationship betweenCHprevalence and socioeconomic position.
The CH+MO group had the highest proportion of people who smoked
daily, were sedentary, with BMI over 30, and had high stress levels.
Alcohol overuse was lower among those with CH. There were no
differences in use of narcotics in the younger age group.
Conclusions: OTC analgesic overuse was seen in more than half of
those with CH. Associations between unhealthy lifestyle and CH
emphasize the need for lifestyle interventions concurrent with
medical management of medication overuse headache.

doi:10.1016/j.jns.2013.07.1719
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Headaches in public transport drivers

H. Sinczuk-Walczak, A. Bortkiewicz, J. Siedlecka, E. Gadzicka.
Nofer Institute of Occupational Medicine, Lodz, Poland

Background: Headaches are the significant and frequent complaints,
caused by many factors, with not always known pathogenesis and
different clinical symptoms.
Objective: This work analyses the types and frequency of headaches
among public transport drivers and tries to assess the importance of
such factors as drivers' age and time of job.

Patients and methods: The study covered a group of 40 public bus
drivers. Their average age was 43.2 (between 31 to 58 years). Their
average job time was 11.6 years (between 2 to 33). The history of
headaches was completed with the question set to objectify the
answers of the examined people. The International Headache Society
Classification (1988) was used to diagnose clinical forms of headaches.
Results: In the examined group the 15 (35%) drivers suffered from
headaches of different clinical symptoms. Tension-type headaches were
diagnosed in 7 (17.5%) examined persons. The other ones — symptom-
atic (posttraumatic) headaches or connected with vascular diseases
(hypertension) or cranial neuralgia were diagnosed. There were no
clinical deficits in the neurological examination in the examined group.

doi:10.1016/j.jns.2013.07.1720
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Spontaneous intracranial hypotension in tuberous sclerosis: Is it a
rare association or coincidence?

B. Ciftci Kavaklioglua, B. Karab, G. Gula, N. Karagoz Sakallia,
Z. Ozdemira, A. Soysala. aBakirkoy Prof. Dr. Mazhar Osman Mental Health
and Neurological Diseases Training and Research Hospital, Turkey;
bRadiology, Dr. Sadi Konuk Teaching Hospital, Istanbul, Turkey

Background: Spontaneous intracranial hypotension (SIH) is an impor-
tant cause of orthostatic headache often associated with minor trauma,
connective tissue disorders, and degenerative disc diseases. Tuberous
sclerosis (TS), on the other hand, is an inherited neurocutaneous disorder
complex involving multiple organs. We present a case of SIH with
coincidentally diagnosed TS and speculate an etiological association.
Case: A 36-year-old male patient presented with severe headache and
intermittent nausea since fifteen days, which was prominent in upright
posture and refractory to analgesics. Neurological examination was
normal except for the emergence of headache with erect posture. T2-
weighted FLAIR MRI showed subdural hematoma, diffuse dural contrast
enhancement and caudal herniation of cerebellar tonsils at the level of
foramen magnum. Additionally, calcified subependimal nodules and
cortical hamartomaswere seen in T2-weighted FLAIRMRI. Further spinal
and abdominal imaging demonstrated bilateral renal angiomyolipoma.
The patientwas diagnosedwith definite TS based on the presence of two
major criteria, and SIH based on characteristic clinical and imaging
findings. Conservative treatment consisting of oral and intravenous
hydration, excessive caffeine intake, strict bed rest, and oral theophilline
(200 mg/day) provided partial clinical improvement in 18 days and
complete improvement at two months.
Conclusion: There are no prior reports of SIH associated with TS
according to our knowledge. The potential etiological or simply
incidental association between these two diseases should be
examined in further research studies. Clinicians should note this
possible etiological association when encountered with orthostatic
headache and any spectrum of tuberous sclerosis complex.

doi:10.1016/j.jns.2013.07.1721
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Predictors of disability in patients with chronic migraine
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Background: Chronic migraine (CM) is an unfavourable outcome of
migraine course. It is often associated with lower QoL and increased
disability, and may be due to several factors, including comorbidity
to depression, genetic terrain, and medication overuse. A personal
factor like self-efficacy and an adequate level of social support may
act as protective factors towards disability reduction.
Objective: To assess predictors of disability in patients with CM at
the time-point of detoxification.
Patients and methods: In this cross-sectional study, disability was
measured with the WHO-disability assessment schedule (WHO-
DAS), disease activity with the MIDAS, mood state with the Beck
depression inventory (BDI-2), self-efficacy with the global self-
efficacy scale (GSE), and social support with the MOS-SSS (Social
Support Survey).
Linear regression was performed to assess as to what extent disease
activity, mood state, self-efficacy and social support predict disability.
Results: 189 adult patients were enrolled (82.5% women; mean
age = 43.8 ± 12; mean MIDAS = 90.1 ± 69.2); mean WHO-DAS
score was 31.5 ± 13.9. Linear regression model explains 34.7% of
variance, with MIDAS (β = .228) and BDI-2 (β= .492) being
independent predictors.
Conclusion: Data show that CM patients report high disability,
compared to general population (approximately five-folds) and to
other neurological diseases such as epilepsy (13.6), myasthenia
gravis (18.5), Parkinson's disease (19.3), episodic migraine (21.3) or
stroke (25.9). Disability in CM patients seems to be due to poor
personal factors, while mood state had a great impact. These results
suggest that treatment programmes should take into account mood
states in the daily evaluation of CM patients.

doi:10.1016/j.jns.2013.07.1722
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Albanian adolescents
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Background:Headache is a commondisorder in all age groups. No study
has been carried out to evaluate headache in Albanian adolescents.
Objective: Assessment of headache presence and its characteristics
in Albanian adolescents.
Patients and methods: 1380 (820 females, 560 males) high school
students aged 16–18 years old (average = 17.1) were interviewed
using an eight-item questionnaire for headache evaluation.
Results: 540 students (39.1%) declared headache episodes, females
reporting more headache suffering than males. 385 females (47.0%)
reported headache versus 155 males (27.7%). 310 students (57.4%)
reported a generally stable headache pattern over the past months.
Headache for longer than six months was reported by 101 (18.7%)
students. 482 (89.3%) declared that headache somehow interferes
with activities of daily living. Most reported headaches 5–15 days/
month (n = 229, 42.4%) or 1–4 days/month (n = 193, 35.7%), but
importantly 67 (12.4%) reported 15 days/months to daily headache
episodes. If left untreated, headache would last for 1–4 h in 275 cases
(50.9%), but in 82 cases (15.2%) it was reported to last for 4–24 h.

Analgesics were used b1 day/week by 227 (42.0%), 1–2 days/week
by 231 (42.8%), N2 days/week by 62 (11.5%) and everyday by 20
(3.7%). Changes in senses immediately before headaches start appear
in 193 cases (35.7%).
Conclusions: In the adolescent population, the most common self-
reported headache types are tension-type headache (27.5%) and
migraine (7.8%), both with a females to male ratio of 3:1. 42% of
migraine-reporting adolescents refer aura. Chronic tension-type head-
ache is reported in 4.9%, and medication overuse headache in 5.9%.

doi:10.1016/j.jns.2013.07.1723
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Idiopathic intracranial hypertension presenting as unilateral
papilledema: A case report

A. Tufekcia, S. Kirbasa, V. Onerb, S. Cakmaka, M. Durmusb.
aDepartment of Neurology, Faculty of Medicine, Recep Tayyip Erdogan
University, Rize, Turkey; bDepartment of Ophthalmology,
Faculty of Medicine, Recep Tayyip Erdogan University, Rize, Turkey

Background: Idiopathic intracranial hypertension (IIH) usually pre-
sents with papilledema, headache, pulsatile tinnitus, transient visual
obscuration, and diplopia. Both papilledema and IIH-related headache
are typically bilateral, however asymmetrical or even unilateral
localizations are rarely described in literature. Herein, we describe a
rare case of a 63-year-old woman who presented with unilateral
papilledema and was diagnosed as IIH.
Case report: A 63-year-old woman with a 12 month history of severe
headache attacks, (lasting 20–45min, with a frequency between two
and four attacks per day, 4–5 days a week) and transient right visual
obscurations. Fundoscopy showed absent venous pulsations with
papilledema in the right eye, while the left fundus was normal. Both
brainmagnetic resonance imaging andmagnetic resonance venography
were normal. Lumbar puncture, done in the left lateral decubitus,
revealed an opening pressure of 330 mmH2O. Cerebrospinal fluid
examinations, including cell count, glucose, total proteins, protein
electrophoresis and Ig index were normal. In addition, viral serology
and cultures were negative. On the hypothesis of IIH, we prescribed
acetazolamide 750 mg/day and topiramate 100 mg/day.
Conclusion: The exact pathomechanism of unilateral papilledema is
unknown in IHH. Several mechanisms have been suggested, like
optic nerve sheath anomalies, variations of the trabecular meshwork
of fibrous adhesions in the subarachnoid space surrounding the optic
nerve, and anatomical difference in lamina cribrosa. Unilateral or
apparently unilateral papilledema are sometimes signs of intracra-
nial hypertension. Our case report highlights the difficult diagnosis
of a highly asymmetric papilledema, and the possible delay of a
neurological study.

doi:10.1016/j.jns.2013.07.1724
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Stimulation of the sphenopalatine ganglion (SPG) for cluster
headache (CH)-pathway CH-1 — Effectiveness and quality of life
through 18 months
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Background: A multi-center study of a novel SPG neurostimulation
therapy for chronic CH (CCH) has been conducted.
Objective: The pain and autonomic symptoms of CH result from
activation of the trigeminal parasympathetic reflex, mediated
through the SPG. We investigated long-term effectiveness of on-
demand SPG stimulation in CCH.
Patients and methods: All patients met the ICHD-2 criteria for CCH
and were implanted with the miniaturized ATI Neurostimulator. Pain
response following SPG stimulation, attack frequency, and Quality of
Life (QoL) were analyzed over 18 months. Acute responders achieved
relief from ≥moderate pain, freedom from mild pain in ≥50% of
analyzable treatments. Frequency responders achieved a ≥50%
reduction in attack frequency for ≥2 months.
Results: 43 patients were enrolled, 23 completed follow-up through
18 months following implantation, 10 have not reached 18 months
and 10 were terminated (1 — regulatory, 5 — noncompliance, 4 —

explanted). Of these 23, 91% responded to SPG stimulation. 81% were
frequency and 52% were acute responders. 33% were both acute and
frequency responders. Frequency responder reduction was 82%
(range: 52–95%) from 15 baseline attacks/week (range: 5–25) to
2.8 (range: 0.4–9.7) and the ≥50% continuous frequency reduction
lasted 215 days (range: 75–408). 86% of patients experienced
clinically significant improvements in QoL (SF-36v2 physical and/or
mental scores), 70% experienced clinically significant improvements
in headache disability (HIT-6) and 82% rated their overall satisfaction
with the ATI Neurostimulation System as very good/good.
Conclusion: On-demand SPG stimulation using the ATI Neuro-
stimulation System provides a lasting, clinically significant response
and QoL improvements in CCH patients.

doi:10.1016/j.jns.2013.07.1725
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Photophobia is associated with allodynia during migraine attack

F. Baldaccia, C. Lucchesia, M. Ulivia, M. Vedovellob, A. Vergalloa,
S. Mazzucchia, A. De Rosaa, A. Nutic, S. Goria, U. Bonuccellia.
aDepartment of Clinical and Experimental Medicine, Neurology Unit,
University of Pisa, Pisa, Italy; bNeurology Unit, Hospital of Bergamo,
Bergamo, Italy; cNeurology Unit, Hospital of Viareggio, Viareggio, Italy

Background: Allodynia is a phenomenon of central sensitization that
may lead to migraine transformation. Allodynia is associated with
more functional disability and severity of migraine. It is well known
that allodynia is positively related to headache frequency, attack
duration, illness duration, and unilateral pain. On the contrary, little
is known if some of the common accompanying symptoms of the
migraine pain are more present in allodynic migraineurs.
Objective: To investigate if some of the common accompanying
symptoms of migraine are more frequent in allodynic patients.
Materials and methods: We recruited 200 consecutive migraineurs.
Other primary headaches, comorbidity and migraine prophylaxis
were exclusion criteria. Each patient was interviewed following a
structured questionnaire including the presence or not of photopho-
bia, phonophobia, osmophobia, nausea/vomit, throbbing pain, uni-
lateral pain, autonomic signs, and aura. Allodynia during the
migraine attack was measured using the allodynia symptoms
check-list 12 (ASC-12); χ2 test with continuity correction or Fisher's
exact test was used for categorical variables.

Results: Forty-two patients (22%) were non-allodynic, 58 (29%) mild-
allodynic, 51 (25%) moderate-allodynic, and 49 (24%) severe-allodynic.
Photophobia is significantly more frequent in moderate/severe allo-
dynic patients than in non/mild allodynic ones (P = 0.033).
Conclusion: Allodynic migraineurs showed a more frequent associ-
ation with photophobia during migraine attack. We suggest that
cortical hyperreactivity and central sensitization may play a role in
the light susceptibility of allodynic patients. Other studies are needed
to support this hypothesis and clarify the underlying pathophysio-
logic mechanism.

doi:10.1016/j.jns.2013.07.1726
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Dexketoprofen trometamol in the acute treatment of migraine
attack: A phase II, randomized, double-blind, crossover,
placebo-controlled, dose optimization study

F. Mainardia, F. Maggionib, D. Pezzolac, D. Zavac, G. Zanchinb.
aHeadache Centre, Neurological Division, SS Giovanni e Paolo Hospital,
Venice, Italy; bHeadache Centre, Department of Neurosciences,
Padua University, Padua, Italy; cIstituto Luso Farmaco d'Italia,
Peschiera Borromeo, Italy

Background: Migraine is a disabling disease that can significantly
affect the quality of life of the sufferers.
Objective: To assess efficacy and tolerability of two doses of
dexketoprofen trometamol, 25 mg (DKP25) and 50 mg (DKP50),
compared to placebo for migraine acute treatment.
Material and methods: This randomized, double-blind, single-
centre, cross-over, placebo-controlled study was performed in 93
patients with at least one migraine attack per month in the
preceding 6 months. Participants were enrolled and randomized to
DKP25, DKP50 and placebo. Primary endpoints were pain-free and
pain relief was at 2 h after drug intake. The presence of accompa-
nying symptoms and adverse events were also recorded.
Results: 76 patients (mean age = 40.5 ± 10.9 and 61% female)
completed the study. At baseline, the mean number of attacks/month
was 3.7 ± 1.3, with a mean duration of 15.4 ± 13.5 h. Pain relief at
2 h after drug intake was significantly reduced by DKP50 vs placebo
(33.8% vs 14.7%, p = 0.0065). Both DKP25 (57% vs 25%, p = 0.0002)
and DKP50 (65% vs 25%, p b 0.0001) improved headache relief
compared to placebo. Furthermore, both doses of DKP significantly
reduced the functional disability at 2 h after drug intake (DKP25, 40%
vs 24%, p = 0.045 and DKP50, 46% vs 24%, p b 0.0004). Both DKP
dosages were well tolerated.
Conclusions: Both doses of DKP were effective and well tolerated, with
no statistically significant differences in adverse events compared to
placebo.

doi:10.1016/j.jns.2013.07.1727
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Introduction: In this study, we evaluate the efficacy of GON
blockade in chronic migraine with triptan overuse headache.
Materials and methods: 54 patients were included in the study. These
patientswere divided into 3 groups. Group 1 received noGONblockade,
triptans were decreased gradually and hydration was made. Group 2
received 1 session of GON blockade, triptans were decreased gradually
and hydration wasmade. Group 3 received 3 sessions of GON blockade,
triptanswere decreased gradually and hydrationwasmade. All patients
had blockade with 2 ml of 1% lidocaine bilaterally. Severity of headache
was evaluated by VAS. Number of days with headache per month and
number of triptan use per month were recorded before treatment and
2–4 months after treatment.
Results:When we evaluate Group 1 according to the severity of pain,
a significant decrease was present at the second month of treatment
(p = 0.020) and this decrease continued at the fourth month
(p = 0.50). The number of triptan use per month before treatment
and after treatment did not show a significant difference. The
number of painful days in Group 1 has decreased at the second
month after the therapy (p = 0.032) but this decrease had ended at
the fourth month (p = 0.098). When we evaluate Group 2 and 3 for
all parameters, a statistically significant decrease was detected 2 and
4 months after treatment (p b 0.05 for all parameters).
Discussion: 3 sessions of GON blockade are more effective in
reducing the pain severity, number of painful days and number of
triptan use per month in patients that have chronic migraine with
triptan overuse headache.

doi:10.1016/j.jns.2013.07.1728

Abstract — WCN 2013
No: 2859
Topic: 8 — Headache
The efficacy of 1 session and 3 sessions of greater occipital nerve
blockade in migraine without aura

O. Karadaşa, H.L. Gulb, L. İnanc, N. Inand. aDepartment of Neurology,
Erzincan Military Hospital, Erzincan, Turkey; bDepartment of Neurology,
Kartal Education and Research Hospital, Istanbul, Turkey;
cDepartment of Neurology, Ankara Training and Research Hospital,
Turkey; dDepartment of Algology, Gazi University Faculty of Medicine,
Ankara, Turkey

Introduction: The blockade of the greater occipital nerve (GON) has
been used in the treatment of migraine without aura (MWOA),
tension-type headache (TTH) and cervicogenic headache (CH). In
this study, we compare the efficacy of 1 session and 3 sessions of
GON blockade in MWOA.
Materials and methods: 40 patients (9 male, 31 female) diagnosed
with MWOA that had headache N4 days per month during the
previous 6 months were included in the study. 20 patients had 1
session of GON blockade with 5 ml of 1% lidocaine (Group 1) and 20
patients had 3 sessions of GON blockade with 5 ml of 1% lidocaine
(Group 2) bilaterally. Severity of headache was evaluated by VAS
(Visual Analogue Scale) and number of days with headache per
month, and duration were recorded before treatment and 6–
12 weeks after treatment.
Results: When we compare both groups according to gender, age,
pre-treatment pain intensity, duration and frequency, no significant
difference was detected (p N 0.05 for all parameters). When we
evaluate Group 1 according to the frequency and duration of pain
before treatment and 6–12 weeks after treatment, there was no
statistically significantly difference (p: 0, 330; p: 0, 203 respectively).

The severity of pain 6–12 weeks after the treatment has decreased
(p: 0, 001; p: 0, 013 respectively). When we evaluate Group 2 for
all parameters, a statistically significant decrease was detected 6–
12 weeks after treatment (p b 0,05 for all parameters).
Discussion: 3 sessions of GON blockade are more effective in
reducing the pain severity and frequency. Additional placebo-
controlled studies that include larger study populations are needed
to confirm our results.

doi:10.1016/j.jns.2013.07.1729
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Age and pericranial tenderness during headache attacks

K. Takagi, K. Yamazaki, R. Hishida, M. Arai, S. Nojima,
H. Kobayashi. Neurology, Tokyo Medical University Ibaraki Medical
Center, Inashiki-gun, Japan

Background: Recently it was known that pericranial tenderness
(PCT) mechanisms play a role not only in tension-type headache
(TH) but also in migraine, whereas we feel muscle fatigability or
muscle pain more by aging. In our former study we have paid
attention to PCT for migraine patients. According to The International
Classification Of Headache II, THs are divided into TH with PCT and
TH without PCT. Is migraine with PCT one condition of migraine by
aging or a distinguished clinical entity toward migraine without PCT?
Objectives: Using our data we reanalyzed the relationship between
age and PCT in migraine patients.
Patients and methods: We studied PCT during headache attacks
using questionnaires given to 363 headache outpatients (153 males,
210 females, with an average age of 47.3 years) from May 2007 to
December 2007. All of them completed the questionnaires. We
checked distributions of patients with PCT in migraine according to
the each generation.
Results: Of 363 patient cases 105 had migraine (26 males and 79
females) and 81 had one or more areas of PCT. Each generation has
almost the same rate of migraine patients with PCT. (P b 0.01, Mann–
Whitney U test).
Conclusion: Our result suggests that migraine with PCT does not
concern about aging and there is a possibility that migraine with PCT
may be one clinical entity.

doi:10.1016/j.jns.2013.07.1730
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The efficacy of greater occipital nerve blockade in chronic
migraine, chronic tension type headache and patients having
both headaches

O. Karadaşa, H.L. Gulb, L. İnanc, N. Inand. aDepartment of Neurology,
Erzincan Military Hospital, Erzincan, Turkey; bDepartment of Neurology,
Kartal Education and Research Hospital, Istanbul, Turkey; cDepartment
of Neurology, Ankara Education and Research Hospital, Turkey;
dDepartment of Algology, Gazi University Faculty of Medicine, Ankara,
Turkey

Introduction: In this study, we compare the efficacy of GON
blockade in chronic migraine, chronic tension type headache and
patients having both headaches.
Materials and methods: 61 patients (21 migraine (Group 1), 20 TTH
(Group 2), both (Group 3)) were included in the study. All patients
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had 3 sessions of GON (one injection per week for 3 weeks) blockade
with 2 ml of 1% lidocaine bilaterally. Severity of headache was
evaluated by VAS (Visual Analogue Scale) and number of days with
headache per month, number of analgesic use per month and
number of triptan use per month were recorded before treatment
and 3 months after treatment.
Results: When we compare both groups according to gender, age,
pre-treatment pain intensity, and frequency, number of analgesic use
per month and number of triptan use per month; no significant
difference was detected (p N 0.05 for all parameters). When we
evaluate Group 1 and 3 for all parameters, a statistically significant
decrease was detected 3 months after treatment (p b 0.05 for all
parameters). When we evaluate Group 2 according to the frequency
of pain, VAS and number of analgesic use per month before
treatment and 3 months after treatment, a significant decrease was
detected but there was no statistically significant difference in the
number of triptan use per month (p b 0.05).
Discussion: GON blockade is more effective in patients with chronic
migraine and patients with both migraine and chronic tension type
headache, but response in TTH is less. Additional placebo-controlled
studies that include larger study populations are needed to confirm
our results.

doi:10.1016/j.jns.2013.07.1731
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Sinus headache's relationship with primary headaches; clinical
and radiological evaluation

H.L. Gula, O. Karadaşb, S. Fırtınac, A. Meteoğlud, A.K. Erdemoğlue,
A. Özgef, L. İnang. aDepartment of Neurology, Kartal Education and
Research Hospital, Istanbul, Turkey; bDepartment of Neurology,
Erzincan Military Hospital, Erzincan, Turkey; cDepartment of Cardiology,
Erzincan Military Hospital, Erzincan, Turkey; dDepartment of Ear Throat
and Nose, Erzincan Military Hospital, Erzincan, Turkey; eDepartment of
Neurology, Acıbadem Hospital, Ankara, Turkey; fDepartment of Neurology,
Mersin University, Mersin, Turkey; gDepartment of Neurology, Ankara
Education and Research Hospital, Ankara, Turkey

Introduction: Patients suffering from sinus headache (SH), may be
able to meet the criteria for primary headaches (PHs) according to
IHS criteria. In this study, we aimed to assess the clinical and
radiological findings of sinus headache sufferers that meet the
criteria of primary headache.
Materials and methods: 39 patients suffering from sinus headache
were evaluated clinically and radiologically with paranasal sinus
tomography. At CT scans; Lund–Mackay Grading System (LMS)
scores, sinus abnormalities and rhinological pathologies were
investigated. PHs that also meet the criteria of SH were detected.
Results: When findings are analyzed in terms of meeting the criteria
of primary headaches (IHS criteria): 18 (46.1%) patients meet the
criteria for migraine, 10 patients (25.6%) for tension type headache
(TTH), and 2 patients (3.2%) for cluster headache (CH). Evaluation
according to LMS scores did not show significant differences
between the migraine group, TTH group, CH group and SH that do
not meet the criteria for PH group (p N 0.05). All of the patients
had radiological rhinological pathology. Groups that meets the
criteria of PH had sinus disease more than septal deviation and
concha bullosa.
Conclusion: Most patients with sinus headaches also meet the
criteria for primary headaches. These primary headache patients
mostly have radiological sinus disease. In the evaluation of patients
with primary headaches associated with sinus pathology (in terms of

correct diagnosis and treatment), sinus CT findings are important as
well as neurological and rhinological examination.

doi:10.1016/j.jns.2013.07.1732
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Survey about headaches in patients with obstructive sleep
night apneas

D. Di Nicolaa, A. Lerab, M. Cincisc, V. Russob, L. Di Rèd, A. Orsinie,
C. Marinif. aUniversità degli Studi dell'Aquila, L'Aquila, Italy;
bU.O. Psichiatria, Italy; cU.O. Medicina Interna, Italy; dU.O. Pneumologia,
ASL Teramo, Giulianova, Italy; eU.O. Servizi Farmaceutici, ASL Teramo,
Teramo, Italy; fMedicina Interna, Università degli Studi dell'Aquila,
L'Aquila, Italy

Introduction: We enrolled 254 subjects, 173 men and 81 women,
mean age of 56.8 + 15.0, suffering from obstructive sleep night
apnea syndrome to evaluate the prevalence of headache, at the
Department of Pneumology of the Teramo Hospital, in a period of
2 years.
Materials and methods: Apneas were graded as mild (AHI between
5 and 10), moderate (AHI between 11 and 20), severe (AHI greater
than 20). Headaches were classified according to the ICHD-II criteria.
Twenty patients (8.1%) referred a history of primary headache: 3
were affected by migraine (1.2%) and 17 (6.9%) by headache. One
hundred and eighty (70.9%) had headache on awakening, with a
greater frequency of breathing pauses during sleep, insomnia of
central type and episodes of sweating. All underwent an interview
with a standardised questionnaire on sleep features.
Results: The severity of obstructive sleep night apneas is related to
the frequency of morning headache (frequency greater than in
patients with insomnia), suggesting the relevant role of the
hypercapnia consequential vasomotor phenomena.
Discussion: The study group has a high prevalence of morning
headache confirming results of previous studies concerning both its
high frequency and severity in patients with sleep disorders. The
strength of our study is the large sample size assessed, and the
detailed information collected on sleep disorders and other risk
factors for headache.
Conclusions: Our study suggests the need for patients with morning
headache to undergo careful screening for sleep disturbances related
to breathing disorders, for a correct diagnostic and therapeutic
approach.

doi:10.1016/j.jns.2013.07.1733
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Topic: 8 — Headache
Contribution of twenty-one epidemiological factors
to migraine disability

A. Mitrovic, S. Sretenovic, A. Stanic. Migraine Center,
University Hospital KBC ‘Zvezdara’, Belgrade, Serbia

Background: Migraine headache is one of the most important
primary headaches. It is associated with a negative impact, reduction
of life quality and disability. Epidemiology and impact of migraine on
disability are only partially documented in Serbia.
Objective: This study is to determine whether socio-epidemiological
parameters have an impact on migraine headache and potentially
high scores on the MIDAS questionnaire.
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Patients and methods: An unsponsored prospective study has lasted
for 5 months. A total of the 543 patients who applied for
examination at the Migraine Center and who are, according to the
IHS criteria (International Classification of Headache Disorders, 2nd
ed., 2004), diagnosed with migraine. 108 were included in the study
(average age of 39.96 years, F:M= 88:40). The subjects were
randomized. Each patient whose illness protocol number ended with
number 5 or 0 is included in the study. The survey was conducted
using a standardized closed questionnaire containing a set of 21
social and epidemiological questions (age, gender, qualification,
employment, hours of work, professional satisfaction, marital status,
housing, smoking, alcoholism, drugs, errors in diet, vegetarianism,
hobby, family history, etc.) and a MIDAS questionnaire.
Results: By variance analysis, a statistically significant difference has
been found in the score of the MIDAS questionnaire among subjects
who smoke and non-smokers (p b 0.05). Participants who came into
contact, on their workplace, with more than 10 individuals had
significantly higher scores on the MIDAS questionnaire (p b 0.05),
compared to those who came into contact with less than 10 individuals.
Other parameters did not show a statistically significant difference.
Conclusion: This study showed that smoking may have an additional
impact on the disability of patients with migraine headache, as well
as the number of people whom they may come in contact with at the
workplace.

doi:10.1016/j.jns.2013.07.1734
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Atypical presentation of Tolosa–Hunt syndrome treated
with aggressive immunosuppression and radiotherapy

H. Hamdalla, A. Zermansky. Greater Manchester Neurosciences Centre,
Salford, UK

Wepresent an interesting patient with atypical Tolosa–Hunt Syndrome
that was refractory to immunosuppression and needed radiotherapy.
A 50 year old Caucasian male presented 3 years ago with gradual
onset dull headache for 2 months. This evolved into cluster-like
attacks with cranial autonomic features which responded to
Sumatriptan. He devoloped diplopia due to a partial Rt 6th nerve
palsy. There were no other visual or neurological symptoms and no
systemic manifestations.
The ESR was 38, and CRP, haematology, biochemistry, glucose, lipids,
TFT, autoimmune profile, vasculitic screen, treponemal serology, HIV,
B12, folate and clotting were all normal or negative. CT scan of the brain
was normal. CSF showed no cells and normal glucose, that the protein
was raised at 0.78 (0.2–.04) and the oligoclonal bands were negative.
MRI of the brain showed a Rt cavernous sinus lesion that enhanced
with contrast (see picture). MRA was normal as well as CT scans of
the chest, abdomen and pelvis. Biopsies from the lesion showed non-
specific changes, but no malignancy.
His symptoms were steroid responsive with resolution of the
6th nerve palsy, but he continued to have flare ups of severe
headaches whenever the steroids were reduced below 50 mg o.d. He
tried Cyclophosphamide (for 6 months) with some improvement.
Mycophenolate and Methotrexate were tried without benefit. Subse-
quently, he had radiotherapywithmarked improvement. He is back to
work now on a small dose of steroids and continues to have occational
migraines.
The MRI lesion resolved (see picture).

doi:10.1016/j.jns.2013.07.1735
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Clinic and Doppler ultrasonography correlation of reactivity of
cerebral vessels in patients with chronic tension-type headaches

I. Iakubenko, T. Litovchenko, О. Zavalna. Neurology, Kharkiv Medical
Academy of Postgraduate Education, Kharkiv, Ukraine

The aim of the research was the investigation of the changes of
hemodynamics and reactivity of cerebral vessels among the patients
with chronic tension-type headaches by using Doppler ultrasonog-
raphy with compression tests.
We have examined 39 patients. There were 27 patients with chronic
headaches of tension in the first group. The second group consisted
of 12 healthy people.
While doing research we detected that the patients with chronic
tension-type headaches had normal indicators of CO = 1.2 and
FAR = 0.79 (in the control group: CO = 1.25, FAR = 0.798). In the
compression of carotid the elevation of linear blood flow velocity
(LFV) was to 48.2% (to 42.2% in the control group). Postcompression
elevation of LFV was in average of 27.3% in comparison to the
primary level of LFV (38.2% in the control group). The CO in common
arteries was 0.96 ± 0.01 and FAR was 0.6 ± 0.02 and the CO in
carotid arteries was 0.72 ± 0.01 and FAR was 0.64 ± 0.22 respec-
tively in the group of patients with chronic headaches of tension. In
the control group the CO was 1.25 ± 0.02 and FAR was 0.79 ± 0.01.
As a result of our research it was detected that the changers of
reactivity of cerebral vessels towards the decline of LFV were
observed in the group of patients with chronic tension-type
headaches. Paradoxal reaction of vessels was detected in 19 out of
27 patients with chronic headaches of tension. The data obtained
testify compensatory derangement of autoregulation of cerebral
vessels in chronic tension-type headaches.

doi:10.1016/j.jns.2013.07.1736
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Cerebrovascular reactivity across the menstrual cycle in young
healthy women

J. Krejzaa,b, W. Rudzinskic,d, M. Arkuszewskid,e, O. Onuohaf,
E.R. Melhema. aDepartment of Diagnostic Radiology & Nuclear Medicine,
University of Maryland Medical Center, Baltimore, MD, USA;
bAl-ImamMuhammad Ibn Saud Islamic University, Riyadh, Saudi Arabia;
cDepartment of Medicine, University of Medicine and Dentistry of
New Jersey, Newark, NJ, USA; dDepartment of Radiology,
Division of Neuroradiology, University of Pennsylvania, Philadelphia, PA,
USA; eDepartment of Neurology, Medical University of Silesia, Katowice,
Poland; fDepartment of Anaesthesiology, Hospital of the University of
Pennsylvania, Philadelphia, PA, USA

Objective: Cerebral artery function across the menstrual cycle in
healthy women may undergo periodic changes along with oscilla-
tions of circulating ovarian hormones. The purpose of the study was
to assess the relationship of cerebrovascular reactivity in young
healthy women in relation to changes of concentrations of circulat-
ing ovarian hormones throughout the menstrual cycle.
Subjects and methods: Nineteen healthy nulliparous, right handed,
regularly menstruating women (age 23–25 years) underwent color-
coded duplex sonography of common (CCA), internal (ICA) and external
(ECA) carotid arteries on both sides. Peak systolic, mean and end-
diastolic velocities were measured before and 10 min after intravenous
administration of 1000 mg acetazolamide (ACE). Hemodynamic changes
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in carotid arteries after ACE injection were assessed in relation to serum
concentration of estrogen and progesterone on 5th, 13th and 26th days
of the cycle, after standardization to a 28-day menstrual period.
Results: After ACE administration the flow velocity in the right CCA
and ICA increased by 23% and 35% on 5th day, 12% and 31% on 13th
day and 30% and 47% on 26th day respectively, and the changes were
significantly larger in relation to insignificant changes on the left side
(F = 6.793 and F = 4.098 respectively; both P b 0.05). Multivariable
regression analysis showed significant associations between changes
of blood flow velocity after ACE injection in the right CCA and ICA
and ovarian hormones concentrations (F = 3.828, P = 0.028 and
F = 3.671, P = 0.032 respectively).
Conclusion: Cerebrovascular reactivity changes across the menstrual
cycle are associated with ovarian steroid hormones change, and are
more pronounced in the right hemisphere.

doi:10.1016/j.jns.2013.07.1737
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Headache prevalence in Uruguay: A general population study

C. Pereza, A. Pernab. aNeurology Service, Maciel Hospital, Uruguay;
bNeurology Institute, Clinical Hospital, Montevideo, Uruguay

Headache is one of the most frequent disorders which lead patients to
see a physician; however, there are no prevalence data in Uruguay.
The aim of this study was to know the global prevalence per year of
headache and migraine in Uruguay.
A descriptive cross sectional study was performed including people
age 15 and above who were interviewed over the phone by
physicians with a special training in headache issues.
The diagnostic criteria of IHS were used for migraine diagnosis. The
sample was selected by means of a simple random sampling, using
the phone directory.
The population's response to the phone interview was very good,
with a participation rate of 94.9%. The yearly global prevalence of
headache was 58.4% (IC 95% 54.8–62.0), males = 50.8 (IC 95% 43.8–
57.8) and females = 65.2 (IC 95% 61.2–69.2). The yearly prevalence
of migraine was 6.23% (IC 95% 4.48–7.98), male = 1.5% (IC 95% 0.1–
3.11) and female = 10.5% (IC 95% 7.9–13.1).
This paper provides the first epidemiological data on headache in
Uruguay. Although there are many headache prevalence studies at
international level, it is difficult to compare them due to differences
in the populations studied, the methodology employed, the case
definition and the prevalence period considered. Therefore, from the
analysis of the above data, we can conclude that it is still necessary to
make comparable epidemiologic headache studies.

doi:10.1016/j.jns.2013.07.1738
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Neurological manifestations of cerebral venous thrombosis:
Retrospective case study of 100 patients with our experience
in Kuwait

V.P. Vembu, J.K. John, J.Y. Al-Hashel. Department of Neurology,
IBN Sina Hospital, Ministry of Health, Kuwait, Kuwait

Objective: The aim of this study is to highlight the importance of
neurological manifestations of cerebral venous thrombosis (CVT) for
early diagnosis, management and our experience.

Materials and methods: We performed retrospective case analysis
of one hundred patients with CVT, treated at neurology center,
Kuwait, from January 2000 to Dec. 2012. The records of patients were
retrieved and entered in a data sheet for review.
Results:One hundred patients were included in this study, with a male
to female ratio of 1:1.7. The main clinical presentations were
neurological. Neurological signs and symptoms were headache (90%),
focal neurological deficits (62%) and seizures (42%). Papilledema with
raised intracranial pressure was recorded in 30 patients (30%). The
venous sinuses involved were superior sagital sinus in 60% (n= 60)
and transverse and sigmoid sinuses 63% (n= 63). Hemorrhagic
venous infarctions were seen in 24% (n= 24). Sixty percent of pa-
tients recovered within 2–4 weeks and 20% of patients required ICU
admission.
Conclusion: Headache and focal seizures were the common
neurological manifestations. Early diagnosis and immediate treat-
ment of idiopathic intracranial hypertension (IIH), may prevent the
visual loss. Serum D-dimer level is useful for early diagnosis with
sensitivity of 54.5%. Heparin is the gold standard treatment for CVT.
Our study supports the use of heparin in all patients, even with intra-
cerebral hemorrhage or hemorrhagic venous infarction. The use of
steroids and osmotic diuretics as anti-edema measures were found
useful, even-though no clear sufficient evidence in the literature.

doi:10.1016/j.jns.2013.07.1739
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Migraine as the manifestation of acute myocardial ischemia

V. Maticiuca, I. Moldovanua, A. Grosub, O. Grosua, D. Josanc. aNational
Institute of Neurology and Neurosurgery, Chisinau,
Republic of Moldova; bNational Institute of Cardiology, Chisinau,
Republic of Moldova; cMunicipal Clinical Hospital ‘Sf. Treime’, Chisinau,
Republic of Moldova

Objectives: To evaluate migraine (Mg) as a clinical manifestation of
acute myocardial ischemia (MI).
Methods: Study sample consists of 55 pts. with MI and headache
divided in two groups: Gr. I (N = 29) MI with Mg and Gr. II (N = 26)
MI with other types of headaches. The data was analyzed using Epi
Info.
Results: Mean age in Gr. I was 54.06 ± 5.67 and 52.88 ± 4.84 in Gr.
II. Headache history was 28.10 ± 12.19 ages in Gr. I vs. 12.55 ± 13.63
in Gr. II (p b 0.05) and severity 7.37 ± 2.59 in Gr. I vs. 3.11 ± 2.72 in
Gr. II (p b 0.05). Headache as the clinical manifestation of MI was 55%
in Gr. I and 20% in Gr. II (p b 0.05). The severity of headache in the
beginning of MI was 5.5 ± 3.55 in Gr. I vs. 1.63 ± 2.97 in Gr. II
(p b 0.05), during the MI in Gr. I was 6.0 ± 3.33 vs. 1.83 ± 2.99 in Gr.
II, and the severity of headache after MI was 4.37 ± 3.43 in Gr. I vs.
1.02 ± 2.38 in Gr. II (p b 0.05). Headache in the beginning of MI was
55% pulsating, 20% throbbing and 25% dull in Gr. I vs. 70% dull and
30% pulsating in Gr. II.
Conclusion: Migraine type of headache could be one of the clinical
presentations of myocardial infarction suggesting the possible
common pathophysiological mechanisms. The clinical presentation
of headache associated with acute myocardial infarction was more
severe in intensity and pulsating quality. The link between migraine
and myocardial infarction needs further investigation.

doi:10.1016/j.jns.2013.07.1740
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Dexamethasone multifunctional role in spreading depression

B. Khodaie. Neuroscience, ShefaNeuroscience Research Center, Tehran, Iran

Spreading depression (SD) is a neural hyperexcitability, which spreads
to adjoining area of brain cortical; slowly continues through the brain
and changes neural electrical and metabolic activity. It has been proved
that SD plays a dramatic role in some neurological disorder through the
changes it causes. Previous studies applied various types of drugs
through diverse pharmacological aspects to relieve SD wave distribu-
tion. Howevermost have been abort due to their unpleasant side effects.
In the present study we seek for dexamethasone's (Dex) multifunc-
tional properties in order to protect cellular damage and then prevent
even other neurological disorder accuracy following SD. Animals were
randomly divided into five groups including CTRLs, sham, spreading
depression and dexamethasone treatment group. Animals were
anesthetized and a cannula as well as an electrode was established
above the brain cortex. Intracerebral KCl was used to induce repetitive
cortical SD for 4 continuous week. Following each induction memory
retrieval tests (T-maze) were done. The brains were removed after
4 weeks. Histopathologically estimation was used to testify dexameth-
asone effect. In addition dexamethasone effects on blood brain barer
(BBB) to facilitate substance recovery in cerebral fluid were tested by
Evans blue. By repetitive SD memory retrieval was impaired due to
increscent of dark neural seen in several regions of juvenile rat brain.
Besides that brain electrical activity determination showed slake of
neural activity after SD induction. Neural cell recoveries after SD due to
increscent of substance passage through BBB were promoted.

doi:10.1016/j.jns.2013.07.1741
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Natural experimentation is a poor method for identifying
headache triggers

J. Portera, D.P. Turnerb, T. Houleb. aAdvance Neurology & Pain,
Cornerstone Healthcare, Advance, USA; bAnesthesiology,
Wake Forest School of Medicine, Winston-Salem, NC, USA

Background: Headache patients naturally use the covariation of the
presence–absence of triggers with headache attacks to assess the
potency of triggers. The validity of this natural experimentation has
never been investigated. This study examines this process using real-
world conditions.
Objective: In this study we set out to determine whether individual
headache sufferers can learn about the potency of their headache
triggers (causes) using only natural experimentation.
Methods: The similarity of day-to-day weather conditions over four
years, as well as the similarity of ovarian hormones and perceived
stress over a median of 89 days in nine regularly cycling headache
sufferers were examined. An arbitrary threshold of 90% similarity
using Gower's index identified similar days for comparison.
Results: The day-to-day variability in just three headache triggers is
substantial enough that finding two naturally similar days for which
to contrast the effect of a different trigger (e.g., drinking wine versus
not drinking wine) will only infrequently occur (e.g., 2 similar
stressful days/month). If finding comparable days in one trigger is
difficult, finding similar days using multiple triggers becomes
increasingly difficult. If there were no covariation in 12 different
triggers considered together, using a statistical simulation we would
expect a similar day occurring only once every 684 days.

Conclusion: Although assessing the personal causes of headache is
an age-old endeavor, many candidate triggers exhibit variability that
may prevent sound conclusions without assistance from formal
experimentation or statistical balancing.

doi:10.1016/j.jns.2013.07.1742
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Primary stabbing headache: A new dural sinus
stenosis-associated primary headache?

A. Ranieri, S. Montella, R. De Simone. University Federico II, Naples, Italy

Background: Primary stabbing headache (PSH) is a primary syndrome of
unknown aetiology characterized by brief stabs felt in orbital, temporal
and parietal areas, whose daily frequency largely varies. PSH incidence
resulted 33/100000/year in clinical series with a 35.2% prevalence in a
population study. Although considered an infrequent condition, a sinus
stenosis-associated intracranial hypertension without papilledema (ss-
IHWOP) is muchmore prevalent than believed andmay represent a risk-
factor for the progression of migraine, tension type headache and
exertional, cough and sexual activity-associated headaches.
Objective: Test the hypothesis that PSH is a sinus stenosis-associated
primary headache.
Patients and methods: We retrospectively investigated co-occur-
rence of sinus stenosis by MR-venography (MRV) in patients
referring to our headache centre reporting PSH.
Results: Out of 50 consecutive subjects reporting PSH, 8 (6 F, 2 M)
undergone MRV. All showed significant unilateral or bilateral sinus
stenosis. Mean age at PSH onset was 35.3 ± 18.9 years. Median
frequency of attacks/month was 14 (range = 4–30) with a median
frequency of attacks/day of 4 (range = 2–20). Attacks lasted 1–2 s in
all but one patient (5 s). Six patients described attacks in temporal or
parietal areas, one at the top of the head, and one in occipital area.
Seven patients were also diagnosed with migraine without aura and
one had isolated PSH. Seven patients responded to indomethacin and
one to topiramate (both drugs known to lower CSF pressure).
Conclusion: Our findings indicate that PSH is associated with sinus
venous stenosis suggesting that an undiagnosed ss-IHWOP might be
involved in PSH pathogenesis.

doi:10.1016/j.jns.2013.07.1743
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Quality of life measured by the Comprehensive Headache-related
Quality of life Questionnaire improves after successful
detoxification of medication overuse headache

C. Ertseya, É. Csépánya, G. Bozsika, I. Kellermannb, B. Hajnalb,
E. Baloghb, Z. Nagyb, D. Bereczkia. aDepartment of Neurology,
Faculty of Medicine, Budapest, Hungary; bSemmelweis University,
Faculty of Medicine, Budapest, Hungary

Background: Medication overuse headache (MOH) affects 1% of the
population and is notoriously difficult to treat. The cornerstone of its
treatment is detoxification supplemented by adequate preventive
measures. Measuring quality of life (QOL) is an important means of
assessing the impact of headache, and may be used as an endpoint in
therapeutic trials. The Comprehensive Headache-related Quality of
life Questionnaire (CHQQ) is a new headache-specific QOL instru-
ment that has been validated in migraine and tension type headache.
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Objective: To test whether detoxification of patients with MOH can
improve the clinical characteristics of the patients' headaches and
lead to a better QOL as measured by the CHQQ instrument.
Patients and methods: Patients fulfilling the diagnostic criteria of
MOH underwent an inpatient detoxification program. Clinical data
were collected using a detailed headache diary. CHQQ was complet-
ed at the beginning and at the end of the treatment period. We used
nonparametric (Wilcoxon) tests while testing for differences be-
tween pre- and post-withdrawal variables.
Results: Ten patients (9 females; mean age = 40.5 ± 15.9 years)
were enrolled. After detoxification the clinical characteristics (attack
frequency, days with headache, duration and intensity of the attacks)
improved significantly (p b 0.04). The total score and also the
physical, mental and social dimensions of CHQQ showed significant
improvements of headache-related QOL (p b 0.01).
Conclusion: In this sample detoxification resulted in the improve-
ment of both the clinical characteristics and QOL of patients. Our data
suggest that CHQQ may be useful in monitoring QOL in patients
undergoing headache prophylaxis.

doi:10.1016/j.jns.2013.07.1744
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A short battery to evaluate cognitive dysfunction in migraine

R. Gil-Gouveiaa,b, A. Oliveirac, I.P. Martinsa. aInstituto de Medicina
Molecular, Faculdade de Medicina de Lisboa, Portugal;
bHeadache Center, Hospital da Luz, Portugal;
cDepartment of Biostatistics, Faculdade de Ciências Médicas,
Universidade Nova de Lisboa, Lisboa, Portugal

Background: Cognitive symptoms during migraine attacks contrib-
ute to patients' disability and are sometimes not relieved by migraine
acute medication. Measuring the impact of such symptoms is of
increasing importance in clinical settings yet no objective measure-
ment of impairment exists in clinical practice.
Objective: We developed a practical and short neuropsychological
battery for migraine and tested the performance of migraine patients
and controls and the learning effect on repeated short-term applications.
Methods: The battery was applied twice in 24 migraine patients
outside an attack and 24 age and sex matched healthy controls, with
an interval of one to two months between applications.
Results: Theperformance ofmigraine patients and controls in this battery
was similar in both applications. In both groups, increased performance
was observed in second evaluation thatwas significant in single test— the
Stroop Interference test (p= 0.002, multiplicity corrected).
Conclusions: Migraine patients outside an attack show cognitive
performance comparable to controls in a short battery testing mainly
executive functions. Short-term repeated applications of this battery
reveal a slight learning effect that must be recognized in its clinical
application.

doi:10.1016/j.jns.2013.07.1745
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Giant cell arteritis and varicella zoster infection:
Concomitant causes of temporal headache

T. Teodoro, R. Geraldes, P. Batista, J. Pimentel, L. Albuquerque,
R. Peralta. Department of Neurology, Hospital de Santa Maria,
Lisboa, Portugal

Background: Giant cell arteritis (GCA) and varicella zoster virus
(VZV) reactivation are serious but treatable causes of headache, and
their relationship is complex. We report a case of concomitant zoster
ophthalmicus and GCA.
Case report: A 72 year-old male presented with a week-long severe
left fronto-temporal headache and scalp and temporal artery (TA)
tenderness. Doppler ultrasound (DU) detected a hypoechogenic halo
sign in both TA. GCA was presumed and corticotherapy started. He
returned within 24 h, with a zoster rash affecting left ophthalmic
nerve region. Valacyclovir was instituted, with improvement. Two
weeks later he developed VZV encephalitis, with CSF inflammatory
changes and VZV PCR detection. Right TA biopsy (TAB) did not show
signs of vasculitis, nor VZV infection by PCR analysis, and corticoids
were tapered. One week after corticotherapy withdrawal headache
recurred, with left eye vision loss due to optic ischemic neuropathy.
ESR and CRP were 98 mm and 13.7 mg/dL, respectively. DU detected
recurrence of the halo sign, and corticosteroids for GCA were
reintroduced, with sustained benefit after one year of follow-up.
Conclusions: Although VZV vasculopathy is known to mimic GCA,
the reverse happened in our case. The initial diagnosis of GCA was
reviewed by the coexistence of VZV ophthalmicus and encephalitis in
a patient with negative TA biopsy. Corticotherapy withdrawal
triggered GCA recurrence. Despite its limitations, DU provided
important clues for correct diagnosis. Clinicians should be alert for
the possible coexistence of GCA and VZV infection. This case
reinforces the possibility of a common pathogenic relationship.

doi:10.1016/j.jns.2013.07.1746
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Vertebral artery dissection mimicking status migrainous

T. Teodoroa, J. Ferreiraa, A. Francoa, V. Almeidaa, C. Casimirob,
M. Coelhoa, J. Ferroa, L. Albuquerquea. aDepartment of Neurology,
Hospital de Santa Maria, Lisboa, Portugal; bNeuroradiology Department,
Hospital de Santa Maria, Lisboa, Portugal

Background: Vertebral artery dissection (VAD) uncommonly pre-
sents as isolated headache. More rarely, it may simulate classical
headache syndromes, including migraine. We report a VAD mimick-
ing status migrainous.
Case report: A 41 year-old woman presented a 6-day history of left side
throbbing headache, associated with nausea, photophobia and
kinesiophobia. She had a past medical history of catamenial migraine
and cigarette smoking. Pain persistence, relative refractoriness to anal-
gesics and unusual occipital location (her pain used to be left frontal) led
to seek medical evaluation. Observation was normal other than mild left
neck tenderness. There was an episode of mild neck pain while doing
abdominal crunch exercises, 2 days before headache onset. Head
computed tomography (CT) scan and magnetic resonance imaging
(MRI), including magnetic resonance venography (MRV), lumbar punc-
ture and transcranial Doppler ultrasoundwere normal. A cervical Doppler
ultrasound suggested a left VAD (V2 segment), and this diagnosis was
confirmed by MRI, including cervical magnetic resonance angiography
(MRA) and T1-weighted imaging (T1WI) fat-suppression axial sequence.
Anticoagulation was initiated and there was progressive recovery.
Conclusion: Our patient's headache fulfilled diagnostic criteria for status
migrainous, other than the fact that a secondary cause was identified.
Persistent pain and localized tendernessmotivated a search for secondary
causes, leading to the diagnosis of VAD. This is to our knowledge the first
description of isolated status migrainous as the presentation of VAD.

doi:10.1016/j.jns.2013.07.1747
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Cerebral miliary tuberculosis: A case report

B.B. Maigaa, K. Dembelea, L. Cissea, A. Sissokoa,
T. Coulibalya, M. Karembea, M. Konatea, N. Tolob, C.O. Guintoa,
M. Traorea. aNeurology Teaching Hospital Point G, Mali;
bInternal Medicine, University of Bamako, Bamako, Mali

Background: Tuberculosis is one of themost common infectious diseases
worldwide, and constitutes a public health issue in the developing
countries. The percentage of extrapulmonar seems higher in people of
black ancestry, women, and immunodepressed patients. Miliary tuber-
culosis is due to the lymphohematogenous spread of tuberculous bacillus
from focal lesion. Stereotactic biopsy establishes the final diagnosis. In
most cases, the diagnosis is presumptive on clinical and biological find-
ings, and the progression under anti-tuberculosis drugs.We report here a
case of an immunocompetent patient with cerebral miliary tuberculosis.
Methods: Neurological examination was done by a neurologist; brain
CT-scan, blood chemistry and lumbar puncture were performed.
Results: A 29-year-old taxi driver, alcoholic but stopped two months
ago, and smoker, came to our clinic for a progressive headache since five
months associated with vesper fever, recurrent vomits, and dry cough.
He had a deteriorated state without adenopathy and meningeal
syndrome with a conserved consciousness.
Brain CT-scan showed multiple enhanced widespread micronodules
with an edema caused by the lesion. Thoracic X-ray identified diffuse
micronodular opacities in the two pulmonary fields. Cephalorachidian
fluid study showed a pleiocytosis at 50/mm3with lymphocytes at 85%,
total proteins at 2.17 g/l, and a glycorrachie at 0.5 mmol/l. HIV test was
negative.
Anti-tuberculosis treatment associated with corticoids led to pro-
gressive clinical and biological improvement.
Conclusion: Although uncommon, cerebral miliary tuberculosis
should be considered even in immunocompetent patients before
intracranial hypertension symptoms.

doi:10.1016/j.jns.2013.07.1748
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Third molar tooth in the etiology of cluster type headache:
A case report

M. Yucela, O.M. Akgunb, H. Akgunc, S. Alayd, E. Yasinoglue,
Z. Odabasid, S. Demirkayad. aDepartment of Neurology,
Kasimpasa Military Hospital, Istanbul, Turkey;
bDepartment of Pediatric Dentistry, Gulhane Military Medical Academy,
Turkey; cDepartment of Neurology, Etimesgut Military Hospital, Turkey;
dDepartment of Neurology, Gulhane Military Medical Academy, Ankara,
Turkey; eDepartment of Dentistry, Kasimpasa Military Hospital,
Istanbul, Turkey

Background: Headaches are one of the most frequently encountered
health problems of multifactorial etiology. The fact that the trigeminal
nerve has a role in the etiology ofmigraine and other headaches is being
accepted in the recent years.
Objective: We wanted to report a case of unilateral headache
accompanied by autonomic findings that meets the diagnostic criteria
for cluster headache.
Patients and methods: A 30-year-old male patient complained of
headache for about 6 years. His headaches occurred at certain
periods of the year and relieved with painkiller but never completely
recovered. His headaches were generally localized on the right side

of his face, occasionally on the left, generally occurring in the night
and sometimes at day time. The pain would start behind his eye and
on his forehead lasting for 1–2 h, accompanied by ptosis and
rhinorrhea. The patient was previously diagnosed with cluster type
of headache and gained benefit from oxygen therapy.
Results: On the panoramic dental x-ray images obtained on his
controls, horizontally located third molar teeth were seen bilaterally,
compressing the neighboring teeth. Especially on the right side,
significant contact with the alveolar nerve and inflammation were
detected. The complaints were thought to originate from the wisdom
(third molar) teeth so they were bilaterally removed.
Conclusion: In the evaluation and treatment of headache etiologies
it is of importance in patients with cluster type of headache to
evaluate the alveolar branch of the trigeminal nerve, and not to
forget the dental pathologies as a causing factor.

doi:10.1016/j.jns.2013.07.1749

Abstract — WCN 2013
No: 2425
Topic: 8 — Headache
Migraine and hypothyroidism: A possible new comorbidity?

G. Zanchina, C. Lisottoa, F. Mainardib, F. Maggionia.
aDepartment of Neurosciences, University of Padua, Padua, Italy;
bDepartment of Neurology, Hospital of Venice, Venice, Italy

Background: Migraine patients suffer from a variety of comorbid
conditions.
Objective: The International Classification of Headache Disorders
(ICHD-II) included in the secondary headache group a form attributed
to hypothyroidism (HT). We assessed the prevalence of HT in
migraineurs.
Patients and methods: We retrospectively evaluated 3718 patients
diagnosed with primary headaches from 2005 to 2012.
Results: Overall, 98 cases (95 females and 3 males) with HT requiring
hormone therapy were observed. Ninety of these cases (2 males) were
migraineurs and 8 suffered from tension-type headache (TTH). Therefore,
the prevalence of HTwas 3.0% inmigraine and 1.6% in TTH. In population-
based studies the prevalence of HT in the general population resulted to
be b1%. Interestingly, in our clinic-based survey HT occurred after
migraine onset in 87 patients (96.7%), whereas it preceded migraine in 2
migraineurs and in 3 TTH patients. For the latter subjects headache
attributed to HT was ruled out, due to headache persistence after
levothyroxine treatment. For 52.0% of patients the headache showed a
significant worsening after the onset of HT and hormonal replacement
therapy. It is challenging to speculate whether the worsening could be
attributable to the hormonal disorder, to levothyroxine treatment or both.
Conclusion: We found a high prevalence of HT in migraine,
significantly higher than in the general population. HT should be
considered as one of the various migraine comorbidities, even if
possible pathophysiologic relationships remain unclear. In case of
worsening of pre-existing migraine, thyroid function should be
investigated to rule out a possible HT.

doi:10.1016/j.jns.2013.07.1750
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Headache and sleep: A prospective 6 month study

D. Dolezil. Prague Headache Centrum, DADO MEDICAL s.r.o.,
Czech Republic; Neurology, Faculty Hospital Hradec Kralove,
Charles University, Prague, Czech Republic
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Objective: The aim of this study was to evaluate patients with
primary headache who had disturbances of sleep.
Background: Several studies have demonstrated a relationship
between sleep disturbances and headache.
Design and methods: Diagnosis was made by the use of two special
questionnaires, MIDAS and HIT-6. MIDAS and HIT-6 were applied in
all patients at screening and at follow-up, six months after screening.
Patients' diaries were provided for six months for documentation of
headache and sleep disturbances.
Results: 96 patients, mean age of 37 years, were screened during six
months. Overall, 71% (68) patients fulfilled criteria for any type of
migraine (M), 27% (26) patients met criteria for any type of tension-tip
headache (TTH) and2% (2) patientsmet IHS criteria formigraine cluster
headache (CH). From the 68 patients whomet IHS 43% (29)met criteria
formigrainewith link betweenmigraine and sleep disturbances. The 26
patients with TTH never have sleep problems due to headache. Both
patients with CH have a relationship between headache and sleep
disturbance. In group with diagnosis of M, migraine attacks occurred
during the night or early morning were more intensive in all patients.
Mean score on a pain scale of 0–10 were 8 (standard deviation = 2) in
this group and MIDAS grade III (moderate disability) in 35% (24)
patients and grade IV (severe disability) in 65% (44) patients.
Conclusions and relevance: Our study evaluated the relationship
between sleep and headache.

doi:10.1016/j.jns.2013.07.1751
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Effect of Yoga therapy on migraine patients: A clinical and cardiac
autonomic study

S. Talakada, R.K. Kisanb, M. Sujanb, A. Nalinic, B.M. Kuttyb, T. Rajua.
aNeurophysiology, Bangalore, India; bNIMHANS, Bangalore, India;
cNeurology, NIMHANS, Bangalore, India

Background: Yoga is a traditional Indian psycho–philosophical–
cultural method known to rectify the autonomic imbalance in various
disorders. However, there is not much evidence regarding autonomic
balance as measured by heart rate variability following adjuvant Yoga
therapy in patients with migraine. We aimed to compare and evaluate
the effects of Yoga therapy with conventional care versus conventional
care by clinical outcome and autonomic function tests.
Methods: Sixty migraine patients were recruited & were randomized
into conventional care and conventional care and Yoga therapy using
a concealed allocation protocol. Yoga group received additional Yoga
practice for 5 days a week for 6 weeks. Clinical assessment (frequen-
cy, intensity of headache, HIT-6) was done at baseline and at the end
of intervention. An autonomic function test was done pre and post
intervention.
Results: Yoga with conventional care group showed significant
improvement in clinical variables. In addition there was statistically
significant improvement in the cardiac autonomic parameters in
patients receiving Yoga as adjuvant therapy.
Conclusion: Six weeks of conventional care and conventional care
with Yoga intervention showed significant clinical improvement in
both groups. Headache frequency and intensity were reduced more
in Yoga group with conventional care than the conventional care
group. Study also showed that Yoga therapy enhances the vagal tone
and decreases the sympathetic drive, hence improving the autonom-
ic balance. Thus, Yoga therapy can be effectively incorporated as an
adjuvant therapy in migraine patients.

doi:10.1016/j.jns.2013.07.1752
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Transient headache and neurological deficits with cerebrospinal
fluid lymphocytosis associated with IgM antibodies to
the Epstein–Barr virus viral capsid antigen

K. Apetsea,b, L. Breynaertb, C. Butaudb, A. Beschetb,
K. Blanc-Lasserreb, L. Ribouillardb, V. Chanb. aNeurology,
CHU Campus Lome, Lome, Togo; bNeurology,
Centre Hospitalier de Valence, Valence, France

Introduction: Some authors have suggested that the syndrome of
transient headache and neurological deficits with cerebrospinal fluid
lymphocytosis (HaNDL) results from an immunological response
directed against a viral agent.
Case report: A 19-year right-hander old male with no previous
history of disease, in particular of migraine, was admitted following
two episodes of transitory aphasia combined to acute headache and
vomiting. Emergency cerebral MR imaging with intracranial and
cervical MR angiography did not reveal any vascular or parenchymal
lesions. An electroencephalogram revealed the presence of non-
epileptiform slowing on the left hemisphere. Examination of the
cerebrospinal fluid (CSF) found 250 lymphocytes/ml, normal glucose
levels and a minimal increase in protein concentration (0.54 g/l). A
PCR performed on CSF with primers specific to HSV and EBV
delivered negative results. In contrast, EBV serological test detected
isolated IgM viral capsid antigen. Clinical symptoms disappeared
within 24 h. EBV serological controls at 4 weeks showed an
unchanged profile. Compilation of the clinical and laboratory features
led us to pose a diagnosis of HaNDL.
Discussion: Our patient had increased IgM directed against the EBV
VCA. These results can be ascribed to an EBV primary infection or to a
non-specific reaction. We posit that a virus infection elicits an
immune response that includes the production of antibodies.
Conclusion: Throughout this case report, we have argued about a
possible abnormal immune reaction elicited by an infection that
would trigger the development of this uncommon affection.

doi:10.1016/j.jns.2013.07.1753
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Presence of headache triggers in migraineurs

S. Simica, D. Simicb, A. Kopitovica, S. Sakacc. aFaculty of Medicine,
Department of Neurology, Serbia; bFaculty of Technical Sciences,
University of Novi Sad, Serbia; cDepartment of Neurology,
Clinical Center of Vojvodina, Novi Sad, Serbia

In people withmigraine, headache triggers increase the probability of a
migraine attack over a short period, usually shorter than 48 h. Very
rarely the same triggers may provoke headache in persons who do not
suffer from migraine. Migraineurs have one or more precipitating
factors. Attacks may be provoked by endogenous factors and environ-
mental factors that are in constant interaction and influence the genetic
predisposition tomigraine. Although literature data show that between
58% and 90% of migraineurs report some precipitating factors, their real
effect has not been clearly established yet.
In our research that included 1022 subjects, 579 suffered from
headache, and of these, 169 had migraine, 224 had tension-type
headache, and 186 had other types of headache. The questionnaire
about the characteristics of headache included a question related to
the presence of headache triggers. Subjects could choose between
one or more listed triggers or name another triggers.
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The results showed the following possible headache triggers in
migraineurs: consumption of certain foods (5.9%), consumption of
certain beverages (9.5%), mental strain (58.6%), fatigue (45.6%),
strong odors (9.5%), changes in atmospheric pressure (49.1%),
menstruation (47.3% of all subjects with migraine, or 54% of women
migraineurs), and other triggers (15.4%).
Our results show that mental strain, menstruation, changes in
atmospheric pressure and fatigue are the most significant triggers
of migraine headache. The effects of food and drink as precipitating
factors are present but not significant. These findings are important
for planning treatment and educating patients.

doi:10.1016/j.jns.2013.07.1754
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Transcranial electro stimulation in the acute treatment of chronic
migraine patients with lateral cerebral ventricles asymmetry

L. Rotarua, S. Odobescua, O. Grosua, I. Moldovanua,b.
aHeadache Center, Institute of Neurology and Neurosurgery, Moldova;
bState Medical and Pharmaceutical University ‘Nicolae Testemitanu’,
Chisinau, Moldova

Background: Transcranial electro stimulation (TES) is an effective
acute treatment for chronic migraine (CM), one of the possible
mechanisms being the increase of β-endorphin level. Pharmacologic
CM preventive treatment seemed to be less efficient if a “benign”
lateral ventricles asymmetry (LVA) was associated. The aim of our
study was to estimate the efficiency of TES in the acute treatment of
CM with pronounced LVA.
Methods: We conducted a study on 52 patients diagnosed with CM
(ICHD-II, revised 2006) treated by TES (39 patients) and by an active
placebo (AP) device (15 patients). LVA was graded based on
ventricular frontal corns asymmetry index (AI): control group
comprised 26 patients with CM +minimal LVA (AI = 1.0–1.24),
the study group — 28 patients with CM+ pronounced LVA
(AI ≥ 2.0). Pre- and post-treatment analyses of serum β-endorphin
levels and headache severity on visual analogical scale were
performed.
Results: There was a significant headache intensity decrease only in
the control group (TES — 4.89 ± 2.71 vs. 2.74 ± 3.05, p b 0.01 and AP
— 4.71 ± 1.98 vs. 2.43 ± 1.39, p b 0.01). Most of pronounced LVA
patients (71.4%) demonstrated a decrease of post-treatment serum
β-endorphin level instead of the expected increase (TES — 26.89 ±
12.83 vs. 19.63 ± 11.19, p N 0.05 and AP — 33.45 ± 31.83 vs. 25.82 ±
34.63 pmol/l, p N 0.05).
Conclusions: Our results indicate a lack of efficiency of TES in the
acute treatment of CM if a pronounced LVA is associated, that could
suggest an eventual dysfunction of the opioid system in LVA patients
with an unexpected reaction of diminishing β-endorphin level after
TES.

doi:10.1016/j.jns.2013.07.1755
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The prevalence of cluster headache in the elderly is higher in
women than in men

C. Lisottoa, F. Mainardib, F. Maggionia, G. Zanchina.
aDepartment of Neurosciences, University of Padua, Padua, Italy;
bDepartment of Neurology, Hospital of Venice, Venice, Italy

Background: Cluster headache (CH) is considered a disorder of
young men, peaking at 30 years of age. It is well known that CH
affects men more frequently than women, the gender ratio ranging
from 4.4:1 to 2.5:1 in various studies.
Objective: We evaluated the patients with CH aged 65 years and
older.
Patients and methods: For the last 16 years we have observed 254
patients suffering from CH. Out of these cases, 42 patients (16.5% of
the whole population) were older than 65 years.
Results: In this group of elderly patients, 24 were females (57.1%)
and 18 were males (42.9%). We diagnosed 4 patients with CH (only
one bout, according to the International Classification of Headache
Disorders), 24 with episodic CH, and 14 with chronic CH. The onset
occurred in ages 35–44 years for 21.4% of cases, in ages 45–54 years
for 16.7%, in ages 55–64 years for 28.6% and after the age of 65 years
for 33.3%. Notably, in the latter subgroup, the females significantly
prevailed, accounting for 78.6% of cases.
Conclusion: In CH patients over the age of 65 years, females
represented the great majority of cases, in contrast with the evident
male preponderance in the previous ages. Apparently peculiar to the
female distribution, an increased frequency of CH appears to occur in
middle-age and elderly patients. To our knowledge, we report the
patient with the oldest age at onset (a 93-year-old woman) and the
largest case series of CH elderly patients published in the literature to
date.

doi:10.1016/j.jns.2013.07.1756
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First experiences with onabotulinumtoxin A (Botox) in patients
with chronic migraine in Czech Republic—preliminary data

D. Dolezil. Prague Headache Centrum, DADO MEDICAL s.r.o., Prague,
Czech Republic; Neurology, Faculty Hospital Hradec Kralove,
Charles University, Hradec Kralove, Czech Republic

Background: Several studies have demonstrated an effect of
onabotulinumtoxin A in patients with refractory chronic migraine.
Design and methods: ICHD-II criteria for chronic migraine were
applied to symptoms described by headache patients. Diagnosis was
made by ICHD-II criteria for chronic migraine. MIDAS and HIT-6 were
applied in all patients at week 0 and at follow-up, three months and
six months after first injection. Patients' diaries were provided for six
months for documentation of headache episode frequency. All
patients had poor headache control, poor quality of life, high
disability scores and high acute medication intake. Subjects were
treated with injections every 12 weeks of onabotulinumtoxin A
(150 U). The primary endpoint was mean change from baseline in
headache episode frequency at week 24. The second endpoint was
mean change from baseline in HIT-6 and MIDAS at week 24.
Results: We reported preliminary data of 7 patients (2 males and 5
females), mean age of 56 years (median= 48 years), who fulfilled
ICHD-II criteria for chronic migraine. Mean score on a pain scale of 0–10
were 8 (standard deviation= 2) at week 0, MIDAS grade IV (severe
disability) at week 0 and HIT-6 mean score of 65 (median = 66) at
week 0. Two patients (1 male and 1 female) interrupted treatment for
lack of efficiency atweek 12. The rest of patients still take the treatment.
The subjects did not have any adverse events.
Conclusions and relevance: We need to treat more subjects with
onabotulinumtoxin A for more experience.

doi:10.1016/j.jns.2013.07.1757
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Topic: 8 — Headache
Cluster-migraine does exist

C. Lisottoa, F. Mainardib, F. Maggionia, G. Zanchina.
aDepartment of Neurosciences, University of Padua, Padua, Italy;
bDepartment of Neurology, Hospital of Venice, Venice, Italy

Background: Cluster headache (CH) is a well definite primary
headache. When attacks fulfill all but one of the criteria for CH,
established by the International Classification of Headache Disorders
(ICHD-II), probable CH should be diagnosed. This entity requires one
of the following conditions:

1) attacks lasting N180 min,
2) attacks without local autonomic signs or restlessness,
3) sporadic (less than one every other day) attacks.

Objective: We evaluated the patients previously diagnosed with
probable CH.
Patients and methods: For the last 16 years we have observed 254
patients suffering from CH. Out of these cases, 35 (19 males and 16
females) could not fulfill all the criteria for CH.
Results: In this population we could distinguish 4 different
subgroups. They could be diagnosed with CH except for:

1) attack duration N180 min, ranging from 4-to-8 h (7 cases),
2) absence of local autonomic signs or restlessness (5 cases),
3) sporadic attacks, with no cluster periodicity (11 cases).

We could also identify a fourth subgroup of 12 patients without
cluster pattern and attack duration N180 min, ranging from 3-to-5 h.
The first three subgroups meet the criteria for probable CH. The
fourth subgroup does not fulfill the criteria either for probable CH or
probable migraine without aura (MO).
Conclusion: Patients sometimes present with clinical scenarios
having characteristics of both MO and CH, but they do not fully
meet ICHD-II criteria for either condition. These occasions provide
diagnostic challenges and account for the controversial form of
“cluster-migraine”, which was previously considered as a variant of
CH.

doi:10.1016/j.jns.2013.07.1758
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Sexual headache related to ginkgo glycosides

H. Akguna, M. Yucelb, S. Tasdemirc, S. Alayc, O. Ozc, U.H. Ulasc,
S. Demirkayac. aDepartment of Neurology, Etimesgut Military Hospital,
Ankara, Turkey; bDepartment of Neurology, Kasimpasa Military
Hospital, Istanbul, Turkey; cDepartment of Neurology,
Gulhane Military Medical Academy, Ankara, Turkey

Background: The heart rate and the blood pressure rise during
sexual activity. There are two mechanisms in sexual activity causing
headache. It is stated that these two mechanisms are related to
vascular structure constriction or muscle constrictions. Although
there are many reasons of sexual headaches it has been stated that
they may develop due to medicines. Especially, it has been proved
that birth control pills cause sexual headaches.
Objective: In our manuscript we would like to report a sexual
headache due to the use of ginkgo glycosides.
Patients and methods: A 29-year-old male patient presented to the
neurology outpatient clinic with a complaint of severe headache

during sexual intercourse. The patient stated that in order to lessen
his forgetfulness and strengthen his memory, upon the recommen-
dation of his friend he used 19.2 mg ginkgo glycosides twice a day
for 2 weeks. Two times during orgasm he had suffered severe,
bilateral, throbbing headache. He had no headaches other than those
two during the orgasm. His neurological examination was normal.
Results: The brain CT and MRI were reported as normal. The patient's
medication was terminated and did not suffer a headache since.
Conclusion: Headache is one of the adverse reactions of ginkgo
glycosides. However, being first case presenting as a sexual headache
that we know of, we found it worth reporting.

doi:10.1016/j.jns.2013.07.1759
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Cluster headaches: Underestimated medical problem in Armenia

H.R. Vekilyana, A.H. Karapetyana, E.M. Gevorkyanb,
H.M. Manvelyana. aNeurology, Yerevan State Medical University after
M. Heratsi, Armenia; bNeurology, National Institute of Health, Yerevan,
Armenia

Objectives: Cluster headaches (CH) are one of the rare forms of
primary headaches. The prevalence of CH is less than 1% and mostly
affects men. Despite the presence of precise diagnostic criteria of CH
in the country, it still remains undiagnosed and as a result
unsuccessfully treated. Although many studies of primary headaches
are conducted in the world, data on both abundance and incidence of
this type of headaches are still lacking in Armenia.
The aim of this study was to investigate prevalence, correct diagnosis
and management of primary headaches, including CH, in Armenia.
Study design: 2000 special questionnaires (according to recommen-
dations of International Headache Society) were created and
distributed among matching population in the capital city, and rural
area as well. In the study 489 (356 women/133 men) patients with
primary headache (migraine, tension type and cluster headache)
were included. Age of participants was 18–60 years.
Results: Data analysis revealed that 11 patients, or 2% of respondents,
suffer fromCH (7males and 4 females). All of themhad previousmedical
counseling, misdiagnosed and unsuccessfully treated as trigeminal
neuralgia (9), ormigraine (2). Correct diagnosis and appropriatemedical
management were paramount in effective treatment.
Conclusion: All together our data is matching to similar interna-
tional studies, but with some prevalence in cluster headache.
Another issue is that despite of wide distribution, many neurologists
are mistaking cluster type headaches with trigeminal neuralgia or
migraine. More educational work toward understanding and correct
assessment of headaches must be done.

doi:10.1016/j.jns.2013.07.1760
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Altered resting state functional connectivity in patients with
headache and medication overuse

F. Riederer, S. Kollias, A. Gantenbein, S. Schreglmann,
M. Rosenberg-Nordmann, L. Michels. University Hospital Zurich,
Zurich, Switzerland

Background: Medication-overuse headache (MOH) is defined as
headache that develops or significantly worsens during medication
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overuse. Functional and structural alterations have been described
in MOH, including hypometabolism in orbitofrontal regions (Fumal
et al., 2006) and grey matter increases (Riederer et al., 2012) in
brainstem regions.
Objective: In episodic migraine, altered functional connectivity (FC)
between areas involved in pain modulation and nociceptive pro-
cessing has been described. It was the aim of the study to investigate
potential FC differences in MOH.
Material and methods: We recorded resting state (6 min, eyes
closed) functional magnetic resonance imaging data from 17 healthy
controls (HC, mean age: 41.6, range: 31–65 years) and 11 age-
matched (p = 0.54) patients with MOH according to diagnostic
criteria of the International Headache Society (mean age: 43.6,
range: 31–61 years). Participants with other neurological- or severe
psychiatric disorders were excluded. Voxel-to-voxel functional
connectivity (FC) was applied to estimate (whole-brain) spatio-
temporal correlations within- and between-groups (p b 0.01, FDR-
cluster corrected)
Results: We found exclusively hyperconnectivity in HC in the right
insular cortex, middle temporal gyrus, posterior thalamus, premotor
cortex, middle cingulate cortex, orbitofrontal cortex, and per-
iaqueductal gray (at p b 0.05, corrected). In contrast, no hyper-
connectivity were observed in patients with MOH at all.
Conclusion: Hypoconnectivity between pain modulating regions,
such as insular- and cingulate cortex and posterior thalamus, is
consistent with dysfunction of pain modulating systems in MOH
patients. Further, the decreased FC in the orbitofrontal cortex might
indicate a disturbed reward system or a drug addiction phenomenon.

doi:10.1016/j.jns.2013.07.1761
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Trans-cutaneous electric nerve stimulation in chronic migraine
patients with tender points

R.M. Amina, T. Emarab, N. El Nahasb. aAin Shams Faculty of Medicine,
Cairo, Egypt; bNeurology, Ain Shams Faculty of Medicine, Cairo, Egypt

Background: The therapeutic effect of neuromodulation has been
investigated thoroughly in patients with chronic daily headache and
has shown promising results.
Objectives: In our case series study, we tried to study the effect of
trans-cutaneous electric nerve stimulation (TENS) on the frequency
and severity of headache days in patients with chronic migraine with
tender points in their scalp.
Methods: Our 5 patients received 3–10 successive TENS sessions on
their tender points. They did not change their prophylactic
medications during the study period. Patients maintained a headache
diary for one month before and after the stimulation sessions. Our
primary outcome was reduction in headache days, while our
secondary outcomes were reduction in severity, headache index
and in the number of rescue medications.
Results: There were significant reductions in the number of
headache days (p = 0.043), headache intensity (p = 0.038) and
headache index (p = 0.043) with nearly significant reduction in
number of abortive bills (p = 0.068) yet with insignificant reduction
in attack duration (p = 0.498).
Conclusion: The use of tender nerves as a clinical determinant of the
subsequent efficacy of peripheral neuromodulation seems to be a
reasonable strategy to manage selected cases of chronic migraine.

doi:10.1016/j.jns.2013.07.1762
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Clinical effectiveness of osteopathic manipulative treatment
versus sham therapy and usual care in chronic migraine:
3 armed RCT

F. Cerritellia,b, L. Ginevria, G. Messia, E. Capraria, C. Renzettia,
V. Cozzolinoa, G. Barlafantea,b, N. Foschic, L. Provincialic.
aAccademia Italiana Osteopatia Tradizionale, Pescara, Italy;
bEuropean Institute for Evidence Based Osteopathic Medicine, Chieti,
Italy; cNeurology, Ancona Hospital, Ancona, Italy

Migraine is a commondisorderwith population prevalence in Europe of
6% in men and 18% in women. Recent studies documented controversy
results in relation to the benefit of the application of OMT in migraine
and those are even more unclear if CAM are considered.
The aim of this 3-armed RCT study is to determine the effectiveness
of OMT on a sample of subjects affected by migraine evaluated using
the HIT-6 questionnaire, drug assumption, days of migraine, pain
intensity and functional disability.
The study was carried out in the Department of Neurology of Ancona's
UnitedHospitals in the period betweenMarch andNovember 2010. 105
patients entered in the study and were randomly divided into three
groups: OMT, sham therapy and triptans only. Patients received 8
treatments in a study period of 6 months. Data were analyzed by
repeated-measures analysis of variance (ANOVA).
At baseline, groups were comparable in terms of biometric
characteristics and severity of migraine. At the end of the study
period repeated measures ANOVA showed that HIT-6 was signifi-
cantly greater in OMT group. Drug assumption, days of migraine,
pain intensity and functional disability scored significantly lower in
the OMT and sham therapy groups compared to triptans group.
Tukey's post-hoc comparisons showed that OMT was associated to
an improvement of all outcomes measured compared to sham and
triptans groups. These findings suggest that OMT can be considered a
valid procedure for the management of patients with migraine.

doi:10.1016/j.jns.2013.07.1763
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Efficacy of Map0004 in treating subjects with severe migraine
pain: A subpopulation analysis

S. Kori, E. Connors, J. Zhou, B. Lu, S. Borland. MAP Pharmaceuticals,
Inc., a Wholly Owned Subsidiary of Allergan, Inc., Mountain View, CA, USA

Background: The treatment needs of patients with severe migraine
are often unmet by available therapies. MAP0004, an investigational
product that delivers dihydroergotamine systemically via oral
inhalation, was shown to be superior to placebo for the acute
treatment of migraine in a phase 3 clinical trial.
Objective: This post hoc analysis of phase 3 data was performed to
assess the efficacy of MAP0004 in treating severe migraine pain.
Patients and methods: This analysis included 366 subjects who
treated migraine while experiencing severe pain during the double-
blind period. Subjects reported pain levels at 10, 30, and 60 min and
at 2, 4, 24, and 48 h after treatment.
Results: Subjects with severe migraine pain receiving MAP0004
experienced statistically significant pain relief compared with subjects
receiving placebo at 10 min and at all subsequent time points.
Significantly more subjects were pain free in the MAP0004 group than
in the placebo group at 60 min and at all subsequent time points. Rates
of sustained pain relief and sustained pain free for 2–24 h and 2–48 h
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were statistically significantly higher in theMAP0004 group than in the
placebo group. Headache recurrence over 24 h was reported by 6.2% of
subjects with severe migraine pain receiving MAP0004 compared with
18% of subjects receiving placebo.
Conclusion: This post hoc analysis shows that MAP0004 was
effective in the acute treatment of severe migraine pain in subjects
enrolled in a phase 3 clinical trial.
Study supported by MAP Pharmaceuticals, Inc., a wholly owned
subsidiary of Allergan, Inc.

doi:10.1016/j.jns.2013.07.1764
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White matter microstructure abnormalities in pediatric migraine
patients: In vivo measures of brain hyperexcitability?

R. Messinaa,b, M.A. Roccaa,b, B. Colombob, E. Pagania, A. Falinic,
G. Comib, M. Filippia,b. aNeuroimaging Research Unit,
Institute of Experimental Neurology, Italy; bDepartment of Neurology,
San Raffaele Scientific Institute, Vita-Salute San Raffaele University,
Milan, Italy; cDepartment of Neuroradiology, San Raffaele Scientific
Institute, Vita-Salute San Raffaele University, Milan, Italy

Background: Diffusion tensor (DT) magnetic resonance imaging (MRI)
provides several quantities with the potential to disclose white matter
(WM) microstructure abnormalities. Among these, fractional anisotro-
py (FA) reflects axonal integrity and fiber organization,mean diffusivity
(MD)measures the overall magnitude of diffusion, axial diffusivity (λ||)
is associated with fiber density and axon intrinsic characteristics,
whereas radial diffusivity (λ ) reflects the degree of myelination.
Objective: To explore abnormalities of WM microstructure in
pediatric migraine patients using DT MRI and two different methods
of analysis.
Patients andmethods:Using a 3.0 Tesla scanner, dual-echo and DTMRI
scans were acquired from 15 pediatric migraine patients and 15 age-
matched controls. Tract-based spatial statistics (TBSS) analysis and a DT
probabilistic tractography of themajor brainWM tractswere performed.
Results: Both TBSS and DT tractography analysis showed significant
lower MD, λ|| and λ of the brainstem, thalamus, fronto-temporo-
occipital lobes (right cingulum, corpus callosum, optic radiation,
fronto-occipital fasciculus and corticospinal tract, bilaterally) in
migraine patients vs controls. Migraine patients also experienced
increased FA of the left optic radiation. Reduced MD of the right
cingulum was correlated with disease duration.
Conclusions: Pediatric migraine patients present diffuse WM micro-
structural abnormalities. Higher FA and lower MD, λ|| and λ might be
explained by repeated neuronal activation, that is likely to lead to cell
swelling and might stimulate the activity-dependent myelo-modula-
tion, or by the presence of higher neuronal and synaptic densities in
migraine patients compared to controls. Both thesemechanisms would
reflect a hyperexcitability of the brain in migraine patients.

doi:10.1016/j.jns.2013.07.1765
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The prevalence of primary headache disorders in Saudi Arabia

M.A. Al Jumaha, M. Husseina, A. Al Khathaamib, S. Kojanb,
L. Stovnerc, T. Steinerd. aKing Abdullah International Medical Research
Center, King Saud bin Abdulaziz University for Health Sciences,
King Abdulaziz Medical City, National Guard Health Affairs,

Saudi Arabia; bKing Abdulaziz Medical City, National Guard Health
Affairs, Riyadh, Saudi Arabia; cNorwegian University of Science and
Technology (NTNU), Trondheim, Norway; dDivision of Neuroscience and
Mental Health, Imperial College London, Charing Cross Hospital,
St. Dunstan's Road, London W6 8RP, UK

Background: Epidemiological data on primary headache disorders in
Saudi Arabia is lacking. Very little population-based information is
available on migraine and tension type headaches from Eastern
Mediterranean region or from other Arabic speaking countries. This
was a project within the Global Campaign against headache.
Objective: To estimate the prevalence of common headache
disorders in Saudi Arabia.
Methods: Country-wide population-based cross-sectional survey of the
Arabic-speaking adults (18–65 years) living in Saudi Arabia. Inter-
viewers were trained surveyors. Access was by mobile phone, with
sampling by random-digit dialing. Diagnoses were made algorithmi-
cally: the Arabic translation of a previously developed questionnaire
was validated in a sub-sample re-interviewed by a neurologist.
Results: Among 2421 respondents (male 62%, female 38%; mean age
32.2 ± 12 years), the observed 1-year prevalence of all headaches
was 63%, of migraine 32%, (female 32.8% and male 25.7%), of TTH 27%
and of medication-overuse headache (MOH) 2.7%. Odds ratio of
migraine, TTH, and MOH for female compared to male were
(OR = 1.9), (OR = 0.7) and (OR = 3.4), respectively.
Conclusions: Headache disorders, especially migraine, are highly
prevalent in Saudi Arabia. The high prevalence of migraine in men
requires further exploration. Possible causes include poor sleep
habits and hot weather that are commonly experienced.

doi:10.1016/j.jns.2013.07.1766
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Is gray matter atrophy a biomarker of migraine?
A study in pediatric patients with migraine

R. Messinaa,b, M.A. Roccaa,b, B. Colombob, E. Scolac, A. Falinic,
G. Comib, M. Filippia,b. aNeuroimaging Research Unit,
Institute of Experimental Neurology; bDepartment of Neurology,
San Raffaele Scientific Institute, Vita-Salute San Raffaele University,
Milan, Italy; cDepartment of Neuroradiology, San Raffaele Scientific
Institute, Vita-Salute San Raffaele University, Milan, Italy

Background: Voxel-based morphometry (VBM) studies in adult
patients with migraine have consistently demonstrated atrophy of
several gray matter (GM) regions involved in pain processing.
Whether abnormalities of these areas represent a phenotypic
biomarker of this condition, or, are the consequence of the repetition
of migraine attacks is still controversial.
Objective: To assess the regional distribution of GM and white
matter (WM) abnormalities in pediatric patients with migraine using
VBM. The correlations between regional volumetric abnormalities
and clinical manifestations of the disease were also investigated.
Patients and methods: Using a 3.0 Tesla scanner, brain T2-weighted
and 3D T1-weighted scans were acquired from 12 pediatric migraine
patients (seven with visual aura and five without aura) and 15 age-
matched controls. Volumetric abnormalitieswere estimated usingVBM.
Results: Compared to controls, pediatric patients with migraine
experienced a significant GM atrophy of several regions of the frontal
and temporal lobes which are part of the pain-processing network.
Increased GM volume was detected in the right putamen in pediatric
migraine patients vs. controls. Compared to patients without aura,
those with aura had an increased GM volume of the left fusiform
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gyrus. No significant WM changes were detected. No correlation was
found between GM abnormalities and disease duration and frequen-
cy of attacks.
Conclusion: Cortical abnormalities do occur in pediatric patients
with migraine. The presence of these abnormalities early in the
course of the disease, and the absence of correlation with patients'
clinical characteristics suggest that they may represent a phenotypic
biomarker of this condition.

doi:10.1016/j.jns.2013.07.1767
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Headaches among medical students: Non-expected conclusions

C.L.A. Moraes, M.M.F. Dias, A.J. Godoyll. Universidade Cidade de São
Paulo, Sao Paulo, Brazil

Background: The knowledge of the most common headaches is
essential for every physician.
Objective: We decided to strengthen the importance of knowledge
by making medical students pay attention to their own or their
colleagues' headaches.
Methods: We interviewed 61 students, from the first, second and
fourth grades. They answered a questionnaire about the character-
istics of their headaches (if they suffered from those conditions).
They also mentioned if they take medicines to prevent the headaches
and what happens with their symptoms during the days they are
submitted to routine examinations.
Results: Twenty-five percent of the students had migraine and 59%
had tension-type headache. Among those suffering from migraine,
only 7% were taking daily medicines to prevent the pain. Considering
the whole group of students with headaches, interestingly, 25%
improved during the examinations periods.
Conclusion: The percentage of medical students suffering from
migraine and tension-type headache is not different from that of the
general population. We have to stimulate the students to look for
proper attention. This is particularly true for those with migraine.
Indeed, less than 10% are taking medicines to prevent the crisis. The
common idea that the examination period could trigger the
symptoms of the headaches may not be true. One in four of our
students actually improved in the days they were tested.

doi:10.1016/j.jns.2013.07.1768
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A case of multiple sclerosis presenting as trigeminal neuralgia

J. Cho. Neurology, National Health Insurance Service Ilsan Hospital,
Goyangsi, Gyeonggido, Republic of Korea

Trigeminal neuralgia is characterized by recurring paroxymsal and
severe pain in the distribution of the trigeminal nerve. In multiple
sclerosis it occursmore commonly than in the general population, and it
ismore likely to be bilateral and to occur at a younger age. Inmost cases,
other symptoms of multiple sclerosis preceded trigeminal neuralgia.
A 45-year-old woman presented with sharp and shooting pain on her
right face for 2 years. The painwas in the distribution of the third division
of right trigeminal nerve and often triggered by light touch. The pain had
been initially well controlled with carbamazepine 200 mg bid, but had
recently worsened despite increasing the dosage to 300 mg bid. The
neurologic examination was normal including facial sensation. The MRI

showed a hyperintensive linear lesion along the right intramedullary
trigeminal nerve root on T2-weighted image and multiple white matter
lesions compatible with dissemination in space of multiple sclerosis.
Follow up MRI revealed dissemination in time with new lesions in T2-
weighted image. The patient has received interferon beta 1a.
We report a rare case of multiple sclerosis presenting as trigeminal
neuralgia and review the MRI findings of trigeminal neuralgia in
multiple sclerosis.

doi:10.1016/j.jns.2013.07.1769
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Relapse in acute migraine treatment: Comparison of frovatriptan
with other triptans

S. Eversa, O. Summa, M. Ferrarib, L. Savic, S. Ombonid, C. Lisottoe,
G. Zanchinf, D. Zavag, L. Pinessic. aDepartment of Neurology,
University of Münster, Münster, Germany;
bDepartment of Neurology, University of Leiden, Leiden,
The Netherlands; cDepartment of Neurology, University of Turin, Turin,
Italy; dItalian Institute of Telemedicine, Varese, Italy;
eOspedale Civile San Vito al Tagliamento, Tagliamento, Italy;
fDepartment of Neurology, University of Padova, Padova, Italy;
gIstituto Lusofarmaco d'Italia, Florence, Italy

Background: Besides abrupt relief from pain, relapse is a very
important outcome parameter for treatment of acute migraine attacks.
The International Headache Society (IHS) defined relapse as the most
important measure of drug efficacy after pain freedom at 2-h.
Objective: The relapse rates of frovatriptan were compared to those
of rizatriptan, zolmitriptan, and almotriptan by pooling together data
from three double-blind, randomized, controlled, cross-over trials
with an identical design.
Methods: Patients aged 18 to 65 years with migraine with or without
aura (IHS criteria) and having experienced one to six migraine attacks
per month for six months prior to entry into the study, were enrolled.
Patients had to treat three consecutive migraine attacks with
frovatriptan 2.5 mg and three with a comparator (rizatriptan 10 mg,
zolmitriptan 2.5 mg, or almotriptan 12.5 mg).
Results: 346 patients were included in the intention-to-treat
analysis. They treated 987 attacks with frovatriptan and 986 with
another triptan. Pain-free at 2-h did not differ between frovatriptan
(30%) and the other three triptans (34%, OR = 1.20; CI = 0.98–1.46;
p N 0.05). The rate of 24-hour relapse was lower under frovatriptan
than under other triptans: 16.2% vs. 23.2% (OR = 0.64; CI = 0.43–
0.95; p b 0.05). This was the case also for the 48-hour relapse rate,
which was 26.7% under frovatriptan and 39.7% under comparators
(OR = 0.55; CI = 0.39–0.77; p b 0.001).
Conclusion: Frovatriptan has a lower recurrence rate than the
compared triptans and this difference is clinically relevant. The low
relapse rate of frovatriptan is likely explained by its specific
pharmacological properties with a long half-life time.

doi:10.1016/j.jns.2013.07.1770
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Interictal increase in CGRP levels in peripheral blood as a reliable
biomarker for chronic migraine

J. Pascual, E. Cernuda-Morollón, C. Ramón, J. Vega, D. Larrosa,
P. Martínez-Camblor. University Hospital Central de Asturias, Oviedo, Spain
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Objective: To determine CGRP levels outside migraine attacks in
peripheral blood as a potential biomarker for CM.
Methods: Women older than 17 and diagnosed as CM were recruited.
Matched healthywomenwith no headache history andwomenwith EM
served as control groups, together with a series of patients with episodic
cluster headache in a pain-free period. CGRP levels were determined in
blood samples obtained from the right antecubital vein by ELISA outside
a migraine attack and having taken no symptomatic medication the day
before. Due to ethical reasons, preventatives were not stopped.
Results: We assessed plasma samples from 103 women with CM, 31
matched healthy women, 43 matched women with EM and 14 patients
with episodic cluster headache matched for age. CGRP levels were
significantly increased in CM (74 · 90 pg/ml) as compared to control
healthy women (33 · 74 pg/ml), females with EM (46 · 37 pg/ml) and
episodic cluster headache patients (45 · 87 pg/ml). Thresholds of 43 · 45
and 58 · 22 pg/ml optimize the sensitivity and specificity to differentiate
CM from healthy controls and episodic migraine, respectively. In the CM
group, CGRP levels were significantly increased in women with a history
of migraine with aura vs. those only experiencing migraine without aura.
Variables such as age, analgesic overuse, depression, fibromyalgia,
vascular risk factors, history of triptan consumption or kind of
preventative treatment did not significantly influence CGRP levels.
Conclusion: Increased CGRP level measured in peripheral blood
outside migraine attacks and in the absence of symptomatic
medication seems to be a reliable marker for CM.

doi:10.1016/j.jns.2013.07.1771
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Frovatriptan in the treatment of menstrually related migraine:
Evidence from late trials and current recommendations

A. MacGregor. Barts Health NHS Trust, UK; Centre for Neuroscience &
Trauma, Blizard Institute of Cell and Molecular Science,
Barts and the London School of Medicine and Dentistry, London, UK

Menstrually-related migraine (MRM) is a subtype of migraine
without aura, with attacks occurring on or between 2 days before
the onset of menstruation and the first 3 days of bleeding, in at least
two out of three menstrual cycles and additionally at other times of
the cycle. Menstrual attacks are generally more severe and disabling,
last longer, frequently relapse and are less responsive to symptom-
atic medication than attacks at other times of the cycle.
MRM treatment is based on acute or prophylactic strategies, though
predictability of menstrual attacks offers the opportunity of effective
perimenstrual prevention. Triptans, including one of the latest repre-
sentatives of this class, frovatriptan, are indicated as first line treatment
for moderate-severe migraine attacks, including MRM. Frovatriptan is
recommended by guidelines as short-term preventive treatment of
menstrual attacks that do not respond adequately to acute treatment.
Results of post-hoc analyses of randomized, cross-over, direct compar-
ative trials also reinforce the role of frovatriptan in the acute treatment
of MRM. In these studies, including 187 women, frovatriptan showed
pain free and pain relief rates similar to those of other triptans (23 vs.
30% and 37 vs. 43%, respectively) but significantly (p b 0.05) lower
relapse rates (15 vs. 26%). Frovatriptan was as safe as the other triptans
with a frequency of adverse events of 5% (vs. 4% with comparators).
In conclusion, among the variety of effective strategies available,
frovatriptan, owing to its sustained effect and good tolerability
profile, offers specific attributes suited to acute and prophylactic
management of MRM.

doi:10.1016/j.jns.2013.07.1772
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Alice in Wonderland meets the Beauty and the Beast

F. Ernsta, G. Luthringshausena, H. Novaka, S. Karpikb, E. Trinkaa,
S. Leisa. aDepartment of Neurology, Christian Doppler Klinik,
Paracelsus Medical University, Salzburg, Austria; bSurgery,
Hospital Oberndorf, Oberndorf b., Salzburg, Austria

Background: Alice-in-Wonderland syndrome (AIWS), named after the
novel by Lewis Caroll was firstly described in 1955 as possible symptom
inmigraine, epilepsy, intoxication or structural brain damage. Symptoms
include pseudo-hallucinating self-(somesthetic aura) or environmental
(metamorphopsia) perception. In migraine aura “cortical spreading
depression” is commonly accepted as underlying pathomechanism. In
AIWS case reports describe a fronto-parietal hypoperfusion in SPECT and
occipital and parietal activation in fMRI, respectively.
Case report:A 37 y.o. right-handed femalemigraneurwith (visual) and
without aura reports the keys of the keyboard getting bigger and
smallerwhile shewasworking on her computer. Another time the head
of her boyfriend swelled up and horns grew out of his head similar to
those of the beast inWalt Disney's The Beauty and the Beast. Additionally
not further specified objects flew around in themiddle of the room. The
symptoms lasted about 15 min and within 20 min her typical migraine
headache appeared. At this time frequency ofmigraine attackswas once
to twice per month. She used naratriptane for acute treatment but no
prophylactic medication. Family history for migraine was positive,
cranial MRI was normal.
Conclusion: Unlike the more commonly described micro- or macro-
somatognosia, this case demonstrates a rare variant of migraine aura
consisting of a metamorphoptic perception of the environment.
Prophylactic therapy seems not to be mandatory, but should be
considered in the case of more frequently recurring events, especially
in view to the patient's profession as a trauma-surgeon to prevent
harmful complications for her patients.

doi:10.1016/j.jns.2013.07.1773
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Hyperexcitability in flash visual evoked potentials
of migraine patients

J.H. Hana, D.E. Kima, J.M. Kimb. aDepartment of Neurology,
Seoul Veterans Hospital, Republic of Korea; bDepartment of Neurology,
National Police Hospital, Seoul, Republic of Korea

Background: Pattern-reversal visual evoked potentials (PRVEPs) in
migraine showed variable results, but Flash visual evoked potentials
(FVEPs) in migraine showed usually in the increased amplitude. We
have tried to ascertain whether the amplitude of FVEPs increases and
the other abnormality of FVEP present.
Methods: FVEPs were recorded in 25 patients with migraine with aura,
23 patients with migraine without aura during interictal period without
specific medications associated with migraine and 48 normal subjects.
Themigraine groups consisted of 11men and14women inmigrainewith
aura patients aged 20 to 71 years (mean age; 49 years), and 12men and
11 women in migraine without aura patients aged 27 to 70 years (mean
age; 57 years). The normal control group consisted of 23 men and 25
women in healthy volunteers aged 28 to 71 years (mean age; 54 years).
Results: The amplitude of FVEPs in migraine showed significant
increase (p b 0.001) compared to normal subject, and only A1(N1–
P1) amplitude in migraine without aura showed significant increase
(P b 0.05) compared to migraine with aura.
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Conclusion: The increased amplitude of FVEPs compared to PRVEPs
results in other study suggests that migraine brain is more excitable
in flash stimulation associated Y-system than pattern stimulation
associated with X-system. These findings are explained by specific
cortical distribution of serotonin and noradrenaline in X,Y-system of
the visual cortex.

doi:10.1016/j.jns.2013.07.1774
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Frovatriptan versus other triptans in the acute treatment
of migraine with aura attacks: Pooled analysis of double-blind,
randomized, cross-over, multicenter, studies

S. Eversa,b, O. Summa, M. Ferraric, L. Savid, L. Pinessid, S. Ombonie,
C. Lisottof, G. Zanching, D. Zavah. aDepartment of Neurology,
University of Münster, Münster, Germany; bDepartment of Neurology,
Krankenhaus Lindenbrunn, Coppenbrügge, Germany;
cDepartment of Neurology, University of Leiden, Leiden,
The Netherlands; dDepartment of Neurology, University of Turin, Turin,
Italy; eItalian Institute of Telemedicine, Varese, Italy;
fOspedale Civile San Vito al Tagliamento, San Vito al Tagliamento, Italy;
gDepartment of Neurology, University of Padova, Padova, Italy;
hIstituto Lusofarmaco d'Italia, Peschiera Borromeo, Italy

Background: Approximately 20–30% of migraineurs experience
attacks with aura. Such symptoms may cause anxiety and distress,
making headache attacks disabling. Presently no data are available
on the efficacy of treating migraine attacks while experiencing signs
and symptoms of aura.
Objective: To evaluate the efficacy of frovatriptan vs. other triptans
administered at the onset of a migraine attack with aura (IHS
criteria) through a retrospective, pooled analysis of data from
randomized, double-blind, cross-over, multicenter studies.
Methods: Subjects were randomized to frovatriptan 2.5 mg or compar-
ator (rizatriptan 10 mg, zolmitriptan 2.5 mg, almotriptan 12.5 mg).
Patients were asked to treat 1 to 3 attacks with each drug in no more
than 3 months, before switching to the other treatment. 117 attacks
treated during occurrence of aura in 56 subjects of the intention-to-treat
analysis (mean age ± SD: 40 ± 10 years; 91% females) were considered.
Results: Pain free episodes at 2-h did not significantly differ under
frovatriptan and comparators [30% vs. 17%; OR: 0.47 (0.19–1.14),
p = 0.091]. Rate of pain free at 4-h was similarly distributed between
treatments [frovatriptan: 51% vs. comparators: 40%; OR: 0.64 (0.31–
1.34), p = 0.237]. Conversely, relapse at 48-h was significantly less in
frovatriptan-treated attacks [67% vs. 90% comparators; OR: 0.22 (0.08–
0.61)]. Additionally, at 48-h from drug intake, headache intensity was
reduced significantly more by frovatriptan than by comparators (76%
vs. 58%).
Conclusions: Frovatriptan seems to have a similar immediate
efficacy, but a more sustained effect and a better tolerability than
the other triptans in migraine with aura attacks.

doi:10.1016/j.jns.2013.07.1775
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Orthostatic intolerance in syncopal migraine patients

O. Grosu, I. Moldovanu, G. Corcea, S. Odobescu, L. Rotaru.
Neurology, National Institute of Neurology and Neurosurgery, Chisinau,
Republic of Moldova

Background: Orthostatic intolerance (OI) including postural ortho-
static tachycardia syndrome (POTS) and orthostatic hypotension
(OH) is known to be associated with migraine.
Objective: To evaluate the association between syncopal migraine
and OI.
Patients and methods: Study sample consists of 155 patients which
underwent tilt table testing using Westminster protocol, divided in
four groups:
Gr. I (N = 65) — syncopal migraine,
Gr. II (N = 38) — migraine,
Gr. III (N = 32) — syncope without migraine and
Gr. IV (N = 20) — healthy controls.
POTS was considered as heart rate increment of ≥30 beats/min
within 10 min and OH — a reduction of systolic blood pressure of
20 mm Hg or diastolic blood pressure of 10 mm Hg within 3 min of
standing or head-up tilt. All the data collected were analyzed using
SPSS.
Results: Mean age in the study sample was 35.40 ± 2.3. In the
syncopal migraine group POTS was in 40 % and OH in 26.1%, in the
migraine group 2.6% POTS and 10.5% OH, in the syncope group 12.5%
POTS and 37.5% OH in the controls 10 % OH. The results were
statistically significant for POTS in the Gr. I vs. Gr. II (P b 0.001), Gr. I
vs. Gr. III (p b 0.05) and for OH in the Gr. I vs. Gr. II (p b 0.05), Gr. III
vs. Gr. I (p b 0.05).
Conclusion: Strong association between syncopal migraine with
POTS (as a form of orthostatic intolerance) suggests the presence of
more pronounced dysfunction of central autonomic regulation
mechanisms in the cardiovascular system in these patients.

doi:10.1016/j.jns.2013.07.1776
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Programmable lumboperitoneal shunting (pLPS) in the
management of pseudotumor cerebri (PTC)

N. Roosen, K.A. McIntosh. Neurosurgery, Henry Ford Wyandotte
Hospital, Wyandotte, MI, USA

Background: Medication-resistant PTC or idiopathic intracranial
hypertension (IIH) is typically managed with a cerebrospinal fluid
(CSF) diversion procedure in order to prevent severe morbidity such
as papilledema-associated blindness or to treat intractable head-
aches. The recent advent of pLPS devices marked a possible sig-
nificant improvement in the surgical treatment of PTC.
Objectives: We reviewed our personal cases to evaluate the impact
of pLPS on our surgical PTC practice, particularly our operative
revision needs.
Methods: Our PTC patient collective was retrospectively reviewed
(2002–2013) focusing on revision surgery vs. pLPS adjustment for
pressure-related changes.
Results: There were sixteen patients (all female) with a mean age of
40 years (21- to 60-years-old). Follow-up was between 9 months
and 8 years. Six patients had a STRATA pLPS (Medtronic, Inc.) placed.
Four of these patients required from one to three reprogramming
sessions, whereas one patient required numerous reprogramming
sessions due to a very variable intractable headache syndrome.
Patients with a fixed pressure LPS (N = 10) needed a total of eight
revision surgeries, of which three were pressure setting related.
Conclusion: pLPS is a very useful technique for PTC management
and avoids pressure-related surgical revisions in a substantial
number of patients.

doi:10.1016/j.jns.2013.07.1777

Abstracts / Journal of the Neurological Sciences 333 (2013) e481–e518e502

http://dx.doi.org/10.1016/j.jns.2013.07.1774
http://dx.doi.org/10.1016/j.jns.2013.07.1775
http://dx.doi.org/10.1016/j.jns.2013.07.1776
http://dx.doi.org/10.1016/j.jns.2013.07.1777


UN
CO

RR
EC

TE
D
PR

OO
F

Abstract — WCN 2013
No: 1834
Topic: 8 — Headache
Botulinum a toxin (Botox), in chronic migraine: Our experience
in 100 patients

N.S. Raoa,b, M. Vermaa, V. Mangeshkumarc. aNeurology, PNNI,
Harrisburg, USA; bNeurology, Neurology and Stroke Associates, USA;
cNeurology, NSA, Lancaster, PA, USA

Since Botox was approved to treat chronic migraine in USA in
October 2010, we treated 100 patients, who have had chronic
migraine and the following.

(A) Severe migraine for at least 2 years.
(B) Minimum 15 days of migraine headache per month.
(C) Headache lasting for 4 or more hours and
(D) failure of response to migraine medications, prophylactic or

active, i.e. Triptans.

We followed the standard protocol for Botox in migraine, i.e. 155 units
on face, head and neck. Various muscles were injected according to the
protocol and consisted of both corrugators, procerus, both frontalis,
temporalis, occipitalis, paraspinals and trapezius.
After the injections patientswere required to keep a diary inwhich they
would write their response on a daily basis pertaining to a number of
headaches per month, the intensity and the duration of headaches and
any complications following the injection. Patients were followed in 1
or 2 months and repeat injections were given in 3 months.
Forty patients had between 50 and 60% improvement in duration,
intensity and the number of headaches per month. Forty eight
patients had 80% improvement. Twelve patients did not respond
twice within 6 months and were considered treatment failure. Ten
patients had transient ptosis without diplopia lasting for 1 to
2 weeks. Four patients had worsening of headaches during the week
after the injection but then showed a good outcome. Ten patients
had minor bleeding on the face.
In conclusion Botox is helpful in refractory chronic migraine patients
and should be tried.

doi:10.1016/j.jns.2013.07.1778
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Decreased prevalence of migraine after clipping of saccular
intracranial aneurysms (SIA)

E.R. Lebedevaa,b, N.M. Guraryb, V.S. Kolotvinovc, V.P. Sakovichd,
J. Olesene. aNeurology, Urals State Medical Academy,
Headache Center ‘Europe–Asia’, Russia; bNeurology, MU ‘New Hospital’,
Russia; cNeurosurgery, City Clinical Hospital 40, Russia;
dNeurology and Neurosurgery, Urals State Medical Academy,
Yekaterinburg, Russia; eNeurology, Glostrup Hospital,
University of Copenhagen, Copenhagen, Denmark

Background: SIA is associated with an increased prevalence of
migraine but the effect of surgical treatment remains unclear [1].
Objective: To compare the prevalence of different types of headaches
in patients with SIA before and after clipping of SIA and to identify
factors associated with migraine remission.
Patients and methods: Out of 199 patients with SIA, 87 patients with
SIA (45 men and 42 women, mean age 39.5) had headache before
clipping of SIA. They were interviewed before and 1 year after clipping
using a semistructured interview. The remission rate of headache in
these patientswas compared to the rate in 92 clinic patients after 1 year.
Diagnoses of headache were made according to the ICHD-2 criteria.

Results: Migraine prevalence decreased from 58.6% to 14.9% 1 year
after clipping (p b 0.001). It was significantly more (p b 0.001) than
in controls where the prevalence decreased from 51.1% to 42.4%. The
SIA of internal carotid artery (p = 0.04,OR 3.76, 95% CI 1.0–14.1), left
sided SIA (p = 0.04,OR 3.86, 95% CI 1.0–14.9), and the presence of
cerebral infarct after SAH (p = 0.04, OR 5.19, 95% CI 0.98–27.4) were
associated with the presence of migraine after clipping. Prevalence of
other headaches (tension type, cluster and posttraumatic) did not
change significantly after clipping.
Conclusion: Migraine prevalence in patients with SIA decreases
significantly after clipping of SIA. This supports a role of cerebral
arteries or their innervation in migraine.
1. ER Lebedeva, NM Gurary, VP Sakovich, Jes Olesen. Migraine before
rupture of intracranial aneurysms. J. Headache and Pain 2013, 14:15
http://dx.doi.org/10.1186/1129-2377-14-15.

doi:10.1016/j.jns.2013.07.1779
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Metabolic syndrome and migraine headache: A case control study

M. Salmasia, L. Aminia, S.J. Haghjoob, M. Tajmirriahia,
M. Saadatniaa, E. Asadimobarakeha. aNeurosciences Research Center,
Isfahan University of Medical Sciences, Iran;
bPhysiology Research Center, Neurosciences Research Center,
Isfahan University of Medical Sciences, Isfahan, Iran

Introduction: Evaluating the correlation of metabolic syndrome and
migraine headache has shown in some previous studies but there is
no study that compared the prevalence of metabolic syndrome in the
patients with and without migraine. This study was therefore
undertaken to compare prevalence of metabolic syndrome in
patients with and without migraine headache.
Method: Two hundred patients with migraine, diagnosed according
International Headache Society and 200 people without migraine
enrolled in this study. Metabolic syndrome was diagnosed according
to ATP III criteria in these two groups and compared with each other.
Result: In the present study 34 (17%) of patients with migraine and
30 (15%) of patients without migraine had metabolic syndrome (P
value = 0.58). Body mass index (P value = 0.05) and waist circum-
ference (P value = 0.03) were significantly more frequent metabolic
syndrome components in patients with migraine headache in
comparison with control group.
Conclusion: Our results demonstrate that metabolic syndrome and
migraine headache had not significant correlation, however, higher
body mass index and waist circumference as metabolic syndrome
components had correlated with migraine headache.

doi:10.1016/j.jns.2013.07.1780
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Comparison of headache characteristics in migrainous with
and without metabolic syndrome

M. Saadatnia, L. Amini, M. Salmasi, M. Tajmirriahi,
E. Asadimobarakeh. Isfahan Neurosciences Research Center,
Isfahan University of Medical Sciences, Isfahan, Iran

Objectives: Recent studies show that insulin resistance is more
prevalent in patients with migraine. Insulin resistance has a basic
role in pathogenesis of metabolic syndrome which is directly
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correlated with obesity and other cardiovascular risk factors. We
aimed to compare the severity, duration and frequency of migraine
headaches in migrainous with and without metabolic syndrome.
Methods: Two hundred migrainous were selected for this study.
These patients divided to two groups, with and without metabolic
syndrome. Severity, duration and frequency of migraine headaches
were compared in two groups in the first visit, 30 and 60 days later.
Results: 34 patients (17%) had metabolic syndrome. They were older
(p value b 0.001) and mostly female (p value b 0.01). Duration of
migraine headaches was also more in metabolic syndrome group
(p value = 0.03). The mean frequency of headache (9.1 versus 10.1,
p value = 0.54) and mean severity of headache (7.6 versus 7.3,
p value = 0.31) did not have impressive difference in two groups. 30
and 60 days after starting the treatment, severity, frequency and
duration of headaches were decreased significantly in both groups,
but there were no significant difference in the amount of these
reductions in two groups.
Conclusion: Our study showed that metabolic syndrome is present
in 17% of patients with migraine. Metabolic syndrome was correlated
with the patient's age and duration of their headache attacks, but
had no significant relationship with the frequency and severity of
headache.

doi:10.1016/j.jns.2013.07.1781
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Do vestibular migraine patients differ from migraine patients
without history of vertigo in anxiety?

G. Akdala, Ö. Kutayb, B.D. Balcıc, T. Alkınd. aNeurology, Health Science
Institute, Dokuz Eylül University School of Medicine, Turkey;
bNeuroscience, Health Science Institute, Dokuz Eylül University School of
Medicine, Turkey; cSchool of Physical Therapy and Rehabilitation,
Dokuz Eylul University, Turkey; dPsychiatry, Dokuz Eylül University
School of Medicine, Izmir, Turkey

Background: Studies showed that anxiety and mood disorder were
more common in migraine patients than healthy controls.
Objective: The aim was to compare vestibular migraine patients,
migraine patients without history of vertigo (migraine only) and
healthy controls according to their anxiety and depression scores.
Patients and methods: 35 definite vestibular migraine patients
according to Neuhauser criteria, 30 migraine only patients and 30
healthy controls were included in the study. Hamilton Anxiety Rating
Scale (HAMA), The State-Trait Anxiety Inventory (STAI-X1 and STAI-
X2), Beck Depression Inventory (BDI), Anxiety Sensitivity Inventory-
3 (ASI-3), Panic-Agoraphobic Scale (PAS; assessing panic like
symptoms, stress sensitivity, anxious expectation, illness phobia
and hypochondriasis, and reassurance seeking) and Penn State
Worry Questionnaire (PENN) were used for assessment. ANOVA test
was used in between group comparisons and BONFERRONİ test was
used for post-hoc analysis.
Results: We found that there were significant differences in HAMA
(p = 0.050), PENN (p = 0), 43STAI-X2 (p = 0.003) and panic like
symptoms (p = 0,001), agoraphobia (p = 0,012) subscales of PAS
scores also general score (0,005) between vestibular migraine and
control group. There was also significant difference in HAMA
(p = 0,016) between migraine only patients and control group.
Migraine only and vestibular migraine patients differed in reassur-
ance orientation (p = 0.04) and agoraphobia (p = 0,030) in sub-
scales of PAS.
Conclusion: Our results showed that migraine only was related to
higher levels of anxiety whereas vestibular migraine was related to

both to anxiety and depression symptoms. Psychiatric symptoms
may contribute to severity and disability related to migraine only.

doi:10.1016/j.jns.2013.07.1782
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Idiopathic intracranial hypertension; clinical features
and prognosis

A.O. Keskin, F. Idiman, D. Kaya, B. Bircan, E. Idiman.
Neurology, Dokuz Eylul University, Izmir, Turkey

Background: Idiopathic intracranial hypertension (IIH) is a disorder
that predominantly affects obese women of childbearing age. The
most important finding of elevated intracranial pressure (ICP) is
papilledema which may lead to visual loss.
Objective: We aim to determine the demographic features, clinical
signs and symptoms, radiological findings and investigate if any of
initial features and findings are associated with the prognosis.
Patient and methods: In this study we included 59 IIH patients
followed up in our neuroophthalmology department. We assessed
demographic features, clinical signs and symptoms, radiological
findings, and ICP. We also investigate the prognosis.
Results: 52 patients were female (88.1%), 7 were male (11.9%), mean of
ages were 30.25 ± 13.12. The duration of the symptoms was 23.7 ±
32.4 months when they accepted to the department. Reported com-
plaints were headache (78%), visual disturbances (48%), nausea (30.5%),
vertigo (18.4%), tinnitus (8.5%), and diplopia (13.2%). Mean visual acuity
was 0.78± 0.29. Visual field deficits 69% and papilloedema occurred in
71% of the patients most of which were bilateral (66.1%). Mean ICP was
308.7 ± 100.2 mm H2O. %19.7 of the patients were obese, 17.2% of
patients have endocrinopathy. Empty sella (15.3%), sinus thrombosis
(8.5%) and optic hydrops (6.8%) were the most seen pathological MRI
findings. The prognosis was good in 64.7% of the patients and 35.3% of
patients worsened. Demographic features, initial complaints, mean ICP,
pathological MRI findings and neuro-ophthalmological findings except
visual field defectswere not associatedwith the prognosis of participants.
The prolonged duration of the time passed before patients gets treated
and initial visual field defects were associated with the poor prognosis.
Conclusion: The prolonged duration of the time passed before
patients get treated and initial visual field defects can be associated
with the poor prognosis. Therefore, IIH must be diagnosed immedi-
ately, treated appropriately and follow up regularly.

doi:10.1016/j.jns.2013.07.1783
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Post-dural puncture headache after spinal anesthesia
and perioperative blood pressure

J.M. Chunga, J.K. Kimb, J.Y. Kima, K.I. Parka, H.A. Yua. aDepartment of
Neurology, Seoul Paik Hospital, Inje University, Seoul, Republic of Korea;
bDepartment of Orthopedic Surgery, Seoul Paik Hospital, Inje University,
Seoul, Republic of Korea

Background: The pathophysiology of post-dural puncture headache
(PDPH) is believed to be related to low cerebrospinal fluid (CSF)
pressure caused by CSF leak through the puncture site of dura.
Considering that the blood pressure (BP) is one of major determi-
nants of CSF pressure, the role of BP on the occurrence of PDPH
should be elucidated.
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Objective: To ascertain the effect of perioperative BP on the
development of PDPH in the patients who received surgery under
spinal anesthesia.
Patients and methods: We evaluated the presence of PDPH in all
consecutive 199 patients (122 males, 77 females, age: 15–76 years)
who received elective knee surgery under spinal anesthesia between
September 2012 and February 2013. The spinal anesthesia was
performed by the same anesthesiologist with 25-G Quincke needle.
Data regarding previous history of headache, pre- and post-operative
BP, highest and lowest BP during operation as well as demographic
features were analysed.
Results: The overall incidence of PDPH was 9.0%. It was higher in
female than in male (15.6% vs 4.9%, p = 0.02). Age, history of
hypertension or recurrent headache was not different between
patients with and without PDPH. The duration of operation or spinal
anesthesia was not different between the two groups. BP variables
were expressed as pre- and post-operative mean arterial pressure
(MAP), the highest and the lowest MAP during operation, and their
differences were not different either.
Conclusion: PDPH after knee surgery under spinal anesthesia
occurred more frequently in female patients, and was not influenced
by their perioperative BP states.

doi:10.1016/j.jns.2013.07.1784
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Memory improvement after spreading depression by NMDA
blocker as memory destructor

B. Khodaie. Neuroscience, Shefa Neuroscience Research Center,
Tehran, Iran

Spreading depression (SD) is transient neural hyperexitablity follow-
ed by depolarization wave, which propagates through the brain and
modulate electrical gradient and synaptic activity. Data have shown
that SD wave distributes coincidence between neural activity and
behavioral activity. Neural activity and electrical potential effect on
memory retrieval have been demonstrated. Inhibitory effect of NMDA
receptors in SD procedure can control memory impairment caused by
SD. However, the negative effect of NMDA receptor blockage on
memory has been proven in previous studies. In the present study the
effect of NMDA receptors blockage (MK801) used to evaluate its
efficiency in subsiding of SD negative influence on memory. Wistar
rats (60–80 g) were randomly chosen in 6 groups and (NMDA
blocker0.63–1 mg/kg) were administrated after 3 mol/L KCl injection
for induction of repetitive SD in rat. The groups were evaluated by T-
maze test and SD groups were compared with control groups,
including (NMDA blocker 1–0.63 mg/kg controls) and sham group.
T-maze data have showed that repeated SD could significantly alter
memory retrieval performance. However, in the secondweekmemory
enhancement was induced by SD induction. Repeated SD induction
during other weeks indicated impairment in memory. Application of
NMDA blocker showed significantly enhanced memory retrieval and
could potentially control memory impairment after SD. The studies
indicated that NMDA blocker may decrease memory performance, on
the other hand the effect of MK801 on inhibition of SD propagation
may somehow weaken memory improvement due to its memory
destruction effects.

doi:10.1016/j.jns.2013.07.1785
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Prevalence of migraine among medical studets in
Kuwait University

J.Y. Al-Hashela,b, S. Muhammada,c, R. Alroughanyd,e. aNeurology,
Ibn Sina Hospital; bMedicine, Kuwait University, Kuwait, Kuwait;
cNeurology, Minia University, Minia, Egypt; dNeurology, Amiri Hospital;
eNeurology, Dasman Diabetes Institute, Kuwait, Kuwait

Background: Prevalence of migraine among medical students is of
particular interest as they are subjected to lots of tests and stresses
that may precipitate migraine attacks.
Objectives: To determine the prevalence of migraine among medical
students in Kuwait University.
Methods: This cross-sectional and descriptive study, which included
students registered to Medical Faculty at Kuwait University in the
academic year of 2012–2013. Out of 808 registrants, 621 students
accepted to participate in the study. Participants who had two or
more headaches in the last 3 months were subjected to two
preliminary questions and participants with at least one positive
response were asked to perform the validated ID-Migraine™ test.
The frequency of headache per month and severity of headache by
Numeric Rating Scale (NRS) were reported.
Results: Migraine was detected in 173 subjects (27.9%) based on the
ID-Migraine™ test. The mean age of the migraine students was
20.17 ± 2.29 (16–25 years). Thirty-seven were male (21.4%) and 136
were female (78.6%). Migraine was significantly more frequent in the
last 2 grades (35.5% and 44%, p b 0.000). The frequency and the
severity of headache were significantly increased during the last 2
grades (5.55 ± 1.34 and 7.23 ± 1.27, p b 0.000) (6.00 ± 0.76 and
6.68 ± 1.25, p b 0.000) respectively. Stress 43 (24.9%), irregular sleep
36 (20.8%), and much reading 32 (18.5%) were the most common
triggering factors.
Conclusion: There is a high prevalence of migraine among medical
students in Kuwait University. The frequency and severity of
headache increase with years of educations.

doi:10.1016/j.jns.2013.07.1786
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A randomized doubled blinded trial of treatment with
diamino-oxidase (DAO) in patients with migraine and deficit
of enzyme's activity

J. Izquierdoa, D. Mona, M. Lorenteb, L. Soler Singlaa.
aHospital General de Catalunya, Sant Cugat del Vallès, Spain;
bUniversitat Internacional de Catalunya, Sant Cugat del Vallès, Spain

Background: Histamine has been considerate as a chemical mediator
of migraine. The degradation is done in two different pathways. One
of the enzymes that allow this process is the diamino-oxidase (DAO).
Objective: The aim of this study is to identify the prevalence of the
deficit in the activity of DAO in patients with migraine, and test the
supplementation of this enzyme in a randomized controlled double-
blind trial.
Material and methods: This was a randomized parallel-group
controlled study. After a 1-month run-in, patients with migraine
attacks/month between 4 and 14 were randomized 1:1 to placebo or
DAO three times at day during one month. Primary outcome measures
were diminution of hours of pain, and the use of antimigraine drugs.
Results: We studied 137 patients with migraine, and find the deficit
of DAO activity (b80 HDU/ml) in 119 (87%).
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One hundred patients were randomized and included in the intention-
to-treat analysis. Between run-in and first month of treatment, the
mean number of hours of pain decreases in both groups but with
significant difference in the final control in the group treated with DAO
compared with placebo (6,3 vs 5,1: p b 0.03).
The use of the acute antimigraine drug was significantly reduced in
the DAO but not in placebo group (p N 0.022).
There were no adverse events in either group.
Conclusions: Deficit in the activity of DAO is very prevalent in
population with migraine.
The supplementation with the enzyme is effective and safe as a
preventive therapy for migraine.

doi:10.1016/j.jns.2013.07.1787

Abstract — WCN 2013
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Subdural haematoma as a late complication of spontaneous
cerebrospinal fluid hypovolemia (SCH) syndrome:
Two case reports

A. Lopez, A. Hernández, C. Valencia, B. Miguel, N. Giraldo,
S. Carrasco, M. Deal Real. Neurology, General Hospital of Ciudad Real,
Ciudad Real, Spain

Background: SCH syndrome is relatively common, and a CSF leakage
can be occasionally demonstrated. Subdural haematoma (SDH) has
been reported in patients with SCH, mainly in older men, or these
displaying longer time to diagnosis of SCH.
Objectives: We report two cases that developed SDH after apparent
resolution of SCH.
Material and methods: A 41 year old man developed severe
orthostatic headache and neck stiffness after repeated sneezing.
Lumbar puncture showed an opening pressure of 0 mm H2O.
Cisternography demonstrated cervicothoracic CSF leak. A 43 year
old man presented sudden headache after sport activity, highly
suggestive of SCH, developing unilateral abducens palsy after several
days. Cranial tomography (CT) was normal in both cases, with
resolution of symptoms after 3 months of conservative therapy.
Results: Three months after the onset, when patients were almost
asymptomatic, a control MRI showed subacute bilateral SDH. In both,
resolution of the haematomas was verified after some weeks without
need of drainage.
Conclusion: SCH is characterized by orthostatic headache, low CSF
pressure, and sometimes typical MRI image. The development of
SDH, although rare, has been reported. In our cases the late
development of SDH is remarkable, perhaps related to the
persistance of SCH for a long time. We emphasize the importance
of monitoring patients with SCH, and consider conservative mea-
sures only in cases with a brief course. Epidural patching or surgical
repair may prevent potentially serious complications such as SDH.
Moreover, SCH should be excluded as a cause of SDH in young
patients without risk factors.

doi:10.1016/j.jns.2013.07.1788
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Analysis of MAP0004 subjects with menstrually related migraine
vs. non-menstrually related migraine

S.K. Auroraa, B. Lub, E. Connorsb, X. Lib, D. Kellermanb, S. Korib.
aDepartment of Neurology, Stanford University, Stanford, USA;

bMAP Pharmaceuticals, Inc., a Wholly Owned Subsidiary of Allergan,
Inc., Mountain View, CA, USA

Background: Menstrually related migraine (MRM), as defined by
The International Classification of Headache Disorders, 2nd edition,
occurs from days −2 to +3 of menstruation in 32 of 3 menstrual
cycles and at other times of the cycle. MRM generally lasts longer
and is more severe and difficult to treat than non-MRM. MAP0004 is
an investigational product that delivers dihydroergotamine through
the lungs via a breath-synchronized metered-dose inhaler.
Objective: This post hoc analysis of phase 3 data evaluated the
efficacy and tolerability of MAP0004 in MRM vs non-MRM.
Patients and methods: This analysis included 149 women from a
modified intent-to-treat population who treated MRM (n = 45) and
non-MRM (n = 104) with MAP0004. The study used the following
clinical end points: pain relief and pain free at 2 h and sustained pain
relief and sustained pain free at 2–24 h and 2–48 h.
Results: The efficacy of MAP0004 did not differ significantly in MRM
vs non-MRM at 2 h (pain relief 62% vs 64%; pain free 36% vs 29%), at
2–24 h (pain relief 53% vs 49%; pain free 31% vs 23%), and at 2–48 h
(pain relief 38% vs 38%; pain free 24% vs 15%). No significant
differences were found in frequency of adverse events, and no drug-
related serious adverse events were reported.
Conclusion: In this post hoc analysis of phase 3 data, MAP0004 was
similarly effective and well tolerated in treating both MRM and non-
MRM.
Study supported by MAP Pharmaceuticals, Inc., a wholly owned
subsidiary of Allergan, Inc.

doi:10.1016/j.jns.2013.07.1789
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Analysis of the development of allodynia: Correlation between
migraine duration and severity

B. Lu, X. Li, E. Connors, S. Kori. MAP Pharmaceuticals, Inc.,
a Wholly Owned Subsidiary of Allergan, Inc., Mountain View, CA, USA

Background: Allodynia, the perception of pain from non-nociceptive
stimuli, is a clinical presentation of central sensitization. Allodynia is
reportedly common during migraine attacks. Although factors
leading to development of allodynia are not well understood,
duration and severity of migraine have been implicated.
Objective: This retrospective analysis evaluated the relationship
between allodynia and the duration and severity of migraine to
better understand the mechanisms related to migraine-induced
central sensitization.
Patients and methods: This analysis included 792 patients from the
double-blind period of a phase 3, placebo-controlled, randomized
clinical trial of an investigational acute treatment for migraine
(MAP0004). Baseline pain levels were recorded by patients using
an electronic diary, and baseline allodynia data were obtained using
a standard questionnaire. Correlations between percentage of
patients reporting allodynia, severity of migraine, and duration of
migraine were analyzed by Fisher's exact test or Chi-square test, as
indicated.
Results: At baseline, 53% of patients reported allodynia. The presence
of allodynia did not change in relation to the duration of the
migraine (Chi-square P = 0.2182), regardless of migraine severity
(moderate pain, Chi-square P = 0.1807; severe pain, Chi-square
P= 0.5830). Patients reporting severe pain experienced significantly
more allodynia (58.4%) than patients with moderate pain (48.2%;
Fisher's exact test P = 0.0053).
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Conclusion: The presence and development of allodynia is associat-
ed with severity but not duration of migraine. This retrospective
analysis suggests that migraine severity is a significant factor in
central sensitization.
Study supported by MAP Pharmaceuticals, Inc., a wholly owned
subsidiary of Allergan, Inc.

doi:10.1016/j.jns.2013.07.1790
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No: 1411
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Electrophysiological evaluation of headaches associated with
temporomandibular dysfunction

E.A. Kuznetsova. Neurology, Neurosurgery and Medical Genetics,
Kazan State Medical University, Kazan, Russia

Objective: To study clinical and neurophysiological peculiarities of
headaches associated with temporomandibular dysfunction (TMD)
and to evaluate involvement of trigemino-cervical system in
pathogenesis of TMD headaches.
Methods: 30 patients aged 17–59 years old with headache com-
plaints and TMD, confirmed by clinical and instrumental methods,
were included into study. 30 healthy subjects aged 18–54 years old
presented control group. Neurophysiological methods included
trigeminal evoked potentials (TEP), blink reflex (BR) and EMG of
masticatory muscles. Fisher exact test and correlation analysis with
Pearson criterion were used for statistical analysis.
Results: The present study showed the trend to TEP latencies
decrease, statistically significant latencies decrease of BR compo-
nents R1 (p b 0.05) and R2 ipsi- and contralaterally (p b 0.001)
compared with healthy controls. The analysis of the results of
stimulative EMG revealed M-response asymmetry with amplitude
decrease on the side of pain (p b 0.05).
Correlation analysis showed strong direct correlation between
latencies of TEP and M-response of masticatory muscles (r = 0.83)
and inverse correlation between latencies of R2 component of BR
ipsilaterally and M-response amplitudes (r =−0.91).
Conclusion: The obtained results demonstrated increased reflex
irritability of trigeminal system and brainstem structures in patients
with headaches associated with TMD. Functional state of trigemino-
cervical system determines parameters of M-response of masticatory
muscles. Increased irritability of trigeminal system is accompanied
by increased muscle tone of masticatory muscles and leads to
enhancing of pain syndrome. According to the obtained results,
complex therapy of TMD headaches is recommended, including
anticonvulsants in case of trigeminal system involvement.

doi:10.1016/j.jns.2013.07.1791
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The role of plasm nitrites in diagnosing of migraine severity
in children

O. Rakhmanina, E. Levitina. Tyumen Medical Academy, Tyumen, Russia

Objective: Studying of plasma concentration of steady nitrogen oxide
metabolite under migraine in children with regard to the type of
migraine (with andw/o aura), frequency, rate and duration of a seizure.
Methods: The Study group is comprised of 81 children with migraine
(54 boys, 27 girls) at the age from 6 to 18 y.o. Control group is 20
healthy children. Defining of nitrites in blood plasm was being

conducted in accordancewithmethodology by Karpyukwith co-author
(2000). The accuracy of differences: t-criterion of Student at p b 0.05.
Results: There's been diagnosed proven increase of plasm nitrite level
up to 3.2 ± 0.8 nM/l in the Study group against 2.2 ± 0.09 nM/l in the
Control group. The group of patients with frequent seizures (≥2 times
per month) is comprised of 61 children with seizure frequency at the
rate of 3.3 ± 1.5 per month and pain rate per visual analogue scale is
6.5 ± 2.0 points. The group of children with occasional seizures (b2
times per month) — 20 children with seizure frequency at the rate of
0.25 ± 0.2 permonth and pain rate at 7.4 ± 2.0. Frequent seizure group
appeared to have increase of nitrite plasm level up to 3.4 ± 0.9 nM/l
against the group with occasional seizures (2.7 ± 0.9 nM/l). The study
didn't show any dependence of migraine type, pain rate and seizure
duration on the level of nitrogen oxide.
Conclusion: The level of plasm nitrites can serve as a laboratory
indicator of disease severity and depends on the frequency of
migraine seizure.

doi:10.1016/j.jns.2013.07.1792
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The primary headache subtypes in Nazareth city;
co morbidity potential risk factors and disability rate

A. Mazaib. Clalit Health Services, Nazareth, Zarzir, Israel

Introduction: To investigate the primary headache subtype preva-
lence and disability rate associated with mood disorders in low socio
economic status (LSES) may underlie both diseases.
Methods: I identified 276 headache sufferers, drawn from more than
1254 individuals representative of heterogeneous community of
Nazareth city, which were referred to our center by family physicians
for various neurological disorders, were subdivided subsequently in
tension type headache (TTH) and migraine disorders according to IHS
criteria and undergone complete work up profile with therapeutic
strategies, secondary headaches were excluded. The socioeconomic
status (SES) for every individual was considered and meticulously
examined according employment, income and educational gradients.
Verbal informed consent was obtained during the first round.
Results: The vast majority of those individuals were belonging to
LSES (57.3%) and subdivided according IHS and DSM-IV(for psychi-
atric illnesses, mood disorders, depressive and anxiety disorders) in
172 (62.3%)sufferers of TTH with 69.3% depressive disorders
background and other psychiatric illnesses, 102 (36.96%)
migraine(included with/without aura) with30.7% mood disorders,
and finally, 2 (0.72%) sufferers of cluster headache.
Conclusions: The main target of this observational study was to
verify the relationship between primary headache disorders and
potential co morbidity risk factors. Psychiatric co morbidity was
assessed by DSM-IV criteria. The LSES was considered as remarkable
co morbidity risk factor for both headache subtypes, migraine and
tension type headache.

doi:10.1016/j.jns.2013.07.1793
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CaMEO (Chronic Migraine Epidemiology & Outcomes) Study:
Design, Methodology, and Baseline Cohort Characteristics

A.N. Manacka, M.L. Reedb, V. Marskeb, D. Serranob, K. Fanningb,
C. Cunanana, D.C. Busec, R.B. Liptonc. aAllergan, Inc., Irvine, CA, USA;
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bVedanta Research, Chapel Hill, NC, USA; cMontefiore Medical Center,
Bronx, NY, USA

Background: CaMEO, a prospective cohort study, collects longitudi-
nal and cross-sectional data in migraineurs to characterize migraine
clinical course, family burden, barriers to care, endophenotypes, and
comorbidities.
Objective: To describe the methodology and characterize the
population in CaMEO.
Methods:Migraineurs were recruited from a 2.4 million member web-
based panel and demographicallymatchedwith the general population.
Using ICHD-2 criteria, participants were divided into episodic (EM) or
chronic migraine (CM) based on headache days/month. Participants
complete surveys every 3 months for 1 year (starting fall 2012) and also
recruit spouses/children in the household to assess familial migraine-
related burden. Baseline data includes headache features/frequency,
comorbid depression/anxiety, medication use, healthcare consultation,
disability, and quality of life.
Results:Of 489,537 invitees, 80,783 (16.5%) responded to the screening
survey. Eligible respondents (16,789; 3.4%) were invited into the 12-
month assessment and were ≥18 years old, spent an appropriate
amount of time completing the survey (≥10 min), and had EM
(n= 15,313; 91.2%) or CM (n= 1,476; 8.8%). Compared with nonre-
spondents, respondents were older (P b 0.0001), more likely to be
women (P b 0.0001), white (P b 0.0001), or married (P b 0.0001), and
less likely to be employed full/part time (P b 0.0001) or have incomes
N$50,000 (P b 0.0001).
Conclusion: CaMEO characterizes the course of EM and CM over
1 year in a community-based web panel of migraineurs. With
repeated assessments, CaMEO data will quantify variations in
headache frequency, disability, comorbidities, medication use, and
familial impact, and can also be used to define migraine endo-
phenotypes for future genetic studies.
Disclosure: Funded by Allergan, Inc.

doi:10.1016/j.jns.2013.07.1794
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Sociodemographic, disability, and employment differences
between persons with chronic and episodic migraine: CaMEO
(chronic migraine epidemiology & outcomes) study results

R.B. Liptona, D. Serranob, D.C. Busea, K. Fanningb, A.N. Manackc,
M. Reedb. aMontefiore Medical Center, Bronx, NY, USA;
bVedanta Research, Chapel Hill, NC, USA; cAllergan, Inc., Irvine, CA, USA

Background: Previous research suggests sociodemographic, headache-
related disability, and employment status differences between individ-
uals with chronic migraine (CM) and episodic migraine (EM).
Objective: To characterize sociodemographics, headache-related
disability, and employment status among individuals with CM and
EM in a large population-based sample.
Methods: CaMEO prospectively recruited migraineurs from a
2.4 million member web-based panel, demographically matched
with the general population. 16,789 of 80,783 (20.8%) respondents
met ICHD-2-based definitions for CM (migraine diagnosis, ≥15
headache days/month) or EM and were eligible for inclusion. We
used descriptive and inferential statistics to contrast those with CM
and EM based on baseline survey responses.
Results: Of the 16,789 eligible respondents, 1476 (8.8%) had CM and
15,313 (91.2%) had EM; these groups had comparable mean ages
(40.6 y vs 41.0 y; P= 0.32). Compared with the EM group, the CM
group had a greater proportion of women (81.1% vs 73.8%; P b 0.001)

and whites (87.5% vs 83.3%, P b 0.001), experienced higher headache-
related disability (mean MIDAS, 60.5 vs 13.1; RR = 4.6, P b 0.001),
completed fewer years of education (34.9% vs 45.9% had bachelor's
degrees or higher; P b 0.001), were more likely to have individual and
household incomes below the median (69.1% vs 59.1%; P b 0.001, and
59.8% vs 49.5%; P b 0.001, respectively), and less likely to be employed
full- or part-time (56.4% vs 66.0%; P b 0.001).
Conclusion: CM confers a greater financial and occupational burden
than EM. Ongoing data collection will allow us to characterize the
longitudinal course and consequences of CM and EM.
Disclosure: Funded by Allergan, Inc.

doi:10.1016/j.jns.2013.07.1795
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The temporal relationship between daily stress and delayed
modulation of chronic headache pain

C.B. Clarka, R.J. Allenb. aNeuroscience, University of Puget Sound,
Tacoma, WA, USA; bPhysical Therapy/Neuroscience,
University of Puget Sound, Tacoma, WA, USA

Background: Although triggers are known for headache pain, many
chronic headache patients do not know what causes episodic pain
fluctuations. Previous fibromyalgia and complex regional pain
syndrome studies report ten-day delays in pain flare onset following
stressful events. Delayed neuropathic pain flares are associated with
stress-released thyroxine modulation, which has latent effects due to
attachments with serum thyroxine-binding globulins.
Objective: The temporal relationship between reported stress levels
and episodic headache pain intensity was investigated to determine
if chronic headache shows latent stress-related pain modulation.
Patients and methods: Two female subjects diagnosed with chronic
migraine completed pain and stress inventories daily across ten
weeks. Pain was assessed using the Visual Analog Pain Scale, McGill
Pain Questionnaire Short Form, and modified pain-body diagram.
The Visual Analog Stress Scale quantified daily stress.
Results: Serial lag correlations revealed the highest correlation
between stress and pain to occur after a ten-day lag in subject 1
(r =+0.63, p b 0.005). Subject 2 showed a high negative correlation
between stress and pain ten and eleven days later (r = −0.37 and
r =−0.46, respectively, p b 0.05).
Conclusions: Patients manifested delayed pain changes following
stress in diametrically opposed ways, where headache pain ten days
later seemed to increase as a function of stress in one yet decreased
in the other. This finding is consistent with existing literature on pain
modulating effects from stress-related release of thyroxine, whereby
some individuals increase thyroxine output as a result of psycho-
genic stress and others notably decrease thyroxine output.

doi:10.1016/j.jns.2013.07.1796
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Hemicrania epileptica IHS code 7.61

S. Dasyam. Neurology, SKS Neuro Hospital, Hyderabad, India

Chronic headache of over a 3 month duration is a common disorder
for which advice from a neurologist is invariably sought. Over 2500
cases of chronic headache seen between March 1998 and 2013 by
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men have significant number of cases (600) which had an epileptic
background and no seizures.
Headache improved in all cases using antiepileptic drugs (AED) only.
Three subgroups were observed from these patients:

a) Calcified granuloma — 210 patients 35%.
b) Febrile seizures/child hood seizure — 120 patients 20%.
c) Family h/o seizures with EEG showing intencital finding — 270

patients 45%.

Based on this analysis, it is desirable to keep in mind the epileptic
background of some of the chronic headache cases and treat
appropriately (with AED).
All cases (600) studied did not have seizures – headache is the only
symptom of presentation for consultation, in these cases headache is
the manifestation of seizures without loss of consciousness and only
responding to AED – CT scan of brain, EEG and history are great
importance to clinch the diagnosis and good response to AED.
Hemicrania epileptica was coined as a distinct clinical entity in mid
nineteenth century but in 1984 Isler all documented topographic
epileptic form activity in unilateral headache for a 10 year duration
in young female patients.
IHS classification does show it as one of the minor code (7.61)
secondary headaches. It is the next most common form of headache
to migraine in over all incidence of headache in the general
population.

doi:10.1016/j.jns.2013.07.1797
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Assessment of neurovascular reactivity at posterior cerebral
arteries to visual stimulation in migraine headaches

G. Tekgol Uzuner, N. Uzuner. Neurology, Eskisehir Osmangazi University,
Eskisehir, Turkey

Background: The intracranial vessels have an important role in
migraine pathophysiology, although neuronal mechanisms have
been disclosed as primary point of interest.
Objective: We aimed the evaluation of neurovascular reactivity using
transcranial Doppler ultrasonography in patients with migraine with
aura and without aura.
Patients and methods: Sixty nine patients with migraine without
aura, 58 patients with migraine with aura, and 75 healthy subjects
served as controls were enrolled in the study. All patients were
studied during headache attack and a headache-free period with
transcranial Doppler. Reactivity is defined as relative changes
between blood flow velocities measured during stimulus and rest.
Results: Increased reactivity was found at the headache side in all
migraine patients during pain-free period comparing to control
group (53% and 46% respectively, p = 0.01). In addition, reactivity
was found significantly higher in migraine with aura (60%) than
those of both migraine without aura and control groups (p b 0.001)
in the headache-free period. Although, all migraine patients showed
lower reactivity (headache side %31, non-headache side %32) than
that of control group (p b 0.001 vs p = 0.002, respectively) during
headache attack.
Conclusion: Patients with migraine with aura have higher reactivity
to visual stimulation than that of control group in attack-free period.
This is compatible with increased cortical excitability in patients with
migraine with aura. However, reactivity was significantly lower in
both migraine groups than control group during headache period.
Inflammation and dilatation of dural and meningeal arteries during

headache phase are not able to dilate more to visual stimulation
resulting lower degree reactivity.

doi:10.1016/j.jns.2013.07.1798
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Optic coherence tomography for optic disc and clinical evaluation
in idiopathic intracranial hypertension

P. Gelenera,b, S. Üçlerb, Ö. Coşkunb, E.U. Altıparmakc, L.E. İnanb.
aNeurology, Ministry of Health, Dr. Burhan Nalbantoğlu Government
Hospital, Nicosia, Cyprus; bNeurology, Ministry of Health, Ankara
Education and Research Hospital, Ankara, Turkey;
cOphthalmology, Ministry of Health, Ankara Education and Research
Hospital, Ankara, Turkey

Idiopathic intracranial hypertension (IIH) is the clinical syndrome of
raised intracranial pressure (ICP), in the absence of space-occupying
lesions or vascular lesions, without enlargement of the cerebral
ventricles. It occurs commonly in overweight women and is
encountered by most neurology departments on a regular basis.
Optic coherence tomography (OCT) is a non-invasive imaging
technique producing high-resolution cross-sectional images of the
retina. Studies indicate that OCT is becoming valuable in various
conditions with increased retinal nerve fiber layer (RNLF) but there
are very few studies evaluating ability of OCT to identify and quantify
papilledema in IIH. Therefore, the aim was to evaluate the
applicability of peripapillary OCT evaluation in 57 patients with
confirmed IIH according to Modified Dandy Criteria.
Subjects were evaluated by means of direct ophthalmoscopy, peri-
papillary retinal nerve fiber layer thickness (RNLFT) measurements
(OCT 3 Version 4 Carl Zeiss Opthalmic System Dublin, USA).
Measurements of RNLFT were performed at admission and during the
follow up periods. At the time of diagnosis, the mean RNLFT of the right
eye was 111 μm whereas the value for left eye was 113.5 μm. After the
treatment and during the following examinations the RNLFT reduced to
96 μm for the right eye and 98 for the left eye (p b 0.001).
This presents promising findings for the use of OCT for evaluating
papilledema in IIH patients during diagnosis and for the further
clinical follow-up and management.

doi:10.1016/j.jns.2013.07.1799
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Do migraineurs with vertigo/dizziness display some common
characteristics? Results from a population-based study

G. Akdala, B. Baykanb, M. Ertaşc, Turkish Prevalence Study Group.
aNeurology, Dokuz Eylül University School of Medicine, Izmir, Turkey;
bNeurology, Istanbul Medical Faculty Çapa Medical School, Turkey;
cNeurology, Liv Hospital, Istanbul, Turkey

Background: Migraine and vertigo/dizziness are both common,
distressing and interrelated. They occur together 3 times more than
by chance, and both impact on quality of life.
Objective: Our aim was to assess the frequency of vertigo/dizziness
and to define the differences between clinical characteristics related
to vertigo/dizziness in a community-based study.
Patients and methods: We designed a community-based prevalence
study in adults, with face-to face interviews by specially trained
general practitioners using a structured electronic questionnaire.

Abstracts / Journal of the Neurological Sciences 333 (2013) e481–e518 e509

http://dx.doi.org/10.1016/j.jns.2013.07.1797
http://dx.doi.org/10.1016/j.jns.2013.07.1798
http://dx.doi.org/10.1016/j.jns.2013.07.1799


UN
CO

RR
EC

TE
D
PR

OO
F

Comprehensive interview form included diagnostic questions based
on the ICHD-II criteria. The questionnaire assessed all diagnostic
headache features, headache related impact, demographics, com-
orbidities and disability assessed by MIDAS questionnaire. Descrip-
tive statistics were applied and Chi-square test, t test and logistic
regression test were used for comparisons.
Results: 5323 participants were reviewed. Vertigo/dizziness was
significantly higher in migraineurs when compared to tension type
headache sufferers. There were 534 migraineurs with vertigo/dizziness
(MwVD) and 337 patients without vertigo/dizziness as controls. MwVD
patients established 61.3% of definite migraineurs. MwVD patients had
significantly more nausea/vomiting, more headache aggravation with
head motions and had more visual aura. Frequency of headaches and
pain killers used per month was also significantly high in MwVD
patients. MwVD patients reported significantly more motion sickness,
allergy, allodynia and osmophobia, interestingly. Furthermore MwVD
patients had significantly low quality of life.
Conclusions: Our findings showed that more than half of the
migraineurs have vertigo/dizziness. These patients showed many
significant differences in clinical characteristics and have low quality
of life when compared to other migraineurs.

doi:10.1016/j.jns.2013.07.1800
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Age of migraine onset in lateral cerebral ventricles
asymmetry patients

L. Rotarua, S. Odobescua, O. Grosua, V. Rotarub, I. Moldovanua,b.
aHeadache Center, Institute of Neurology and Neurosurgery, Republic of
Moldova; bState Medical University, Chisinau, Republic of Moldova

Background: Recent neuroimaging studies reveal that 12–60% of
chronic migraine (CM) patients evince a “benign” lateral ventricles
asymmetry (LVA). Migraine preventive treatment in these cases
seems to be less efficient in decreasing migraine attack frequency as
a hint of a worse migraine evolution in such patients.
Material and methods: We studied 124 same age (mean 36.56 ±
1.09 y.o.) CM patients diagnosed according to ICHD criteria (2nd
edition, revised 2006) that performed an MRI 3 T examination. The
subjects were divided into four groups according to ventricular
frontal corns asymmetry index (AI):

Group I (control) — CM+ minimal LVA (AI = 1.0–1.24),
Group II — CM +mild LVA (AI = 1.25–1.99),
Group III — CM+moderate LVA (AI = 2.0–2.99) and
Group IV — CM+ severe LVA (AI ≥ 3.0).

One of selection criterion for the study was the similar disease
duration: 18.11 ± 1.61 y.o. in group I, 18.91 ± 2.39 in group II,
(p N 0.05), 18.65 ± 2.09 in group III, (p N 0.05) and 19.60 ± 1.92 in
group IV (p N 0.05). All patients underwent a clinical assessment and
data were statistically analyzed.
Results: We ascertained a younger disease onset in CM patients
associated with significant LVA. So, in moderate LVA CM patients,
migraine started at the age of 13.65 ± 1.60 (p b 0.01) y.o., in severe
LVA CM patients — at 12.35 ± 1.20 y.o. (p b 0.001), in comparison to
the control group (20.42 ± 1.09 y.o).
Conclusions: According to our results, significant lateral ventricles
asymmetry could be considered as an aggravating factor for the
chronic migraine, maybe based on the common underlying serotonin
deficiency that possibly fasten migraine onset.

doi:10.1016/j.jns.2013.07.1801
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Prospective recordings of the clinical presentation of migraine
with typical aura

J.M. Hansena, P.J. Goadsbyb, A. Charlesa. aDepartment of Neurology,
Headache Research and Treatment Program, University of California,
Los Angeles, CA, USA; bDepartment of Neurology, Headache Group,
University of California, San Francisco, CA, USA

Background: About a third of migraine patients have attacks with
aura, usually one or more neurological symptoms arising from the
cortex or brainstem. The clinical presentation of aura can vary
considerably and many descriptions of the clinical characteristics are
based on purely retrospective studies.
Objectives: To describe the clinical presentation of migraine with
typical aura in a large group of patients enrolled in a clinical trial, and
to compare self-reported migraine symptoms to prospective record-
ings of attacks in the same patients.
Methods: 267 patients with migraine with typical aura were
enrolled and provided data on the clinical presentation of migraine
aura, headache, and associated symptoms. Baseline characteristics
provided by patients on inclusion were compared with migraine
symptoms collected prospectively during the study.
Results: Visual aura symptoms were reported by all patients, the most
prevalent symptoms being dots or flashing lights (70.4%), wavy or
jagged lines (46.8%) and blind spots (42.3%). Non-visual aura was less
prevalent, reported by around half the patients. Symptom intensity for
migraine symptoms (pain, nausea, photo- and phonophobia) was
mainly (≥70%) graded moderate to severe. Patient reported data prior
to the trial indicated a consistently higher symptom score (more severe
phenotype) than in the prospectively collected data, (P b 0.01 for all).
Conclusion: Based on this large clinical collection of data exclusively
fromMAattacks,we show that visual aura symptoms aremore prevalent
than non-visual aura symptoms. The severity of self-reported migraine
symptoms was great than that recorded in the prospective data set.

doi:10.1016/j.jns.2013.07.1802
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Distinctive anatomical and physiological features of migraine
aura revealed by 20 years of patient recording

J.M. Hansen, S.M. Baca, A. Charles. Department of Neurology,
Headache Research and Treatment Program, University of California,
Los Angeles, CA, USA

Background: Descriptions of themigraine aura have been presented as
prospective self-observations by physicians and other professionals
who had migraine with aura or migraine aura without headache.
Objectives: To present detailed characterization of a large number of
visual auras recorded in one patient over two decades.
Methods: A patient documented and made detailed drawings of
1000 aura attacks over 20 years. Drawings were made in real time
with documentation of the aura wavefront at 1 min time intervals.
Results: Consistent patterns of aura initiation, propagation, and
termination were observed in both right and left visual fields. Most
aura attacks originated centrally (within 10° eccentricity), but there
were also other distinct sites of initiation in the visual field. Auras
preferentially propagated first through lower nasal field (69–77% of
all auras) before travelling to upper and temporal fields, on both
sides. Some auras propagated from peripheral to central regions of
the visual field — these typically followed the same path as those
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travelling in the opposite direction. The mean velocity of the
perceived visual phenomenon did not differ between attacks starting
peripherally (17.6 mm/min ± 1.06) and centrally (16.2 mm/min ±
0.59), (P = 0.41). Based on duration and imaging we estimated the
speed of the underlying cortical event to be 2.1–3.1 mm/min.
Conclusion: These results indicate that there can be multiple distinct
sites of aura initiation in a given individual, and that there are
consistent patterns of aura propagation that indicate non-concentric
patterns of spread.

doi:10.1016/j.jns.2013.07.1803
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Characteristics of migraines during the postpartum period:
A long-term prospective study

E. Hoshiyamaa, M. Tatsumotoa, H. Iwanamia, A. Saisua,
H. Watanabeb, N. Inabab, K. Hirataa. aDepartment of Neurology,
Dokkyo Medical University, Mibu, Japan; bDepartment of Obstetrics and
Gynecology, Dokkyo Medical University, Mibu, Japan

Background: Although there have been many reports regarding the
course of migraines during pregnancy, the prevalence and charac-
teristics of migraines during the postpartum period remain unclear.
Objective: To investigate the characteristics of migraines over a long
postpartum period.
Patients and methods: We prospectively investigated the course of
migraines experienced during the postpartum period by patients in a
postnatal ward. The patients were surveyed during the first postpartum
week and 1, 3, 6 and 12 months after delivery. The patients were
provided a headache diary to assessmedication use andmigraine attack
frequency, severity (the faces pain scale) and duration.
Results: The migraine remission rate was 63%, 83% and 85% during
the first, second and third trimesters, respectively. No patient
experienced a worsening of headaches during pregnancy. Headache
recurrence during the first month after delivery was more frequent
in the patients N30 years of age than in those ≤30 years of age
(p b 0.05). The percentage of women experiencing recurrence at 1, 3,
6 and 12 months after delivery was 63%, 75%, 78% (n = 60) and
87.5% (n = 40), respectively. In breastfeeding patients, the rates
were 50%, 65.8%, 71.1% and 91.7% and in bottle feeding patients, the
rates were 86.4%, 90.9%, 95.5% and 81.3%, respectively.
Conclusion: In our study, we found that 85% of the patients with
migraines experience remission during pregnancy and that more
than 50% experience recurrence during the first month after delivery.
Breastfeeding is associated with a lower recurrence rate than bottle
feeding until six months after delivery.

doi:10.1016/j.jns.2013.07.1804
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Does pramipexole treatment improve headache in patients with
concomitant migraine and restless legs syndrome?

S. Suzukia, K. Suzukia, M. Miyamotoa, T. Miyamotob, A. Numaoa,
Y. Watanabea, R. Takashimaa, K. Hirataa. aDepartment of Neurology,
Dokkyo Medical University, Mibu, Japan; bDepartment of Neurology,
Dokkyo Medical University Koshigaya Hospital, Koshigaya, Japan

Background: Recent studies have suggested a link between mi-
graines and restless legs syndrome (RLS). Although these disorders
may share a dopaminergic dysfunction in the hypothalamic A11

nucleus that contributes to this association, there have been no
clinical studies evaluating the effect of dopaminergic treatment on
migraine symptoms in patients with concomitant migraines and RLS.
Objective: To report an illustrative case and to investigate the effects of
immediate-release pramipexole (P-IR) treatment onmigraine headaches.
Patients and methods: We retrospectively reviewed the medical
records of patients who experienced both migraines and RLS.
Results: Ten patients (9 patients from the previously completed
single-center study) received P-IR treatment were included in the
study. Five out of the 10 patients (50%) reported subjective and
objective improvement according to the Clinical Global Impression
rating scale for migraine headaches. Of these 5 patients, 4 (80%)
reported morning headaches.
Conclusion: Our results suggest that the identification of RLS in
migraine patients is important and that dopaminergic treatment may
improve both migraines and RLS symptoms.

doi:10.1016/j.jns.2013.07.1805

Abstract — WCN 2013
No: 753
Topic: 8 — Headache
Cerebellar infarction due to vertebral artery dissection presented
with isolated headache in a patient with migraine

H.S. Lee, H.Y. Park, H. Chang, K.H. Cho. Department of Neurology,
School of Medicine, Wonkwang University, Iksan, Republic of Korea

Background: Migraine is a known risk factor for ischemic stroke,
especially in young cwoman. Also, cervical artery dissection is the
most common single etiology of stroke in young adults. However the
mechanism of migraine-related arterial dissection is still unknown. It
is proposed that the repeated attack of migraine would make the
involved artery more vulnerable to tearing and lead to dissection.
Patients andmethods: (Case) A 34-year-old femalewas presentedwith
sudden severe headache during 24 h. The patient complained severe
headache with nausea and vomiting after awakening. She suffered from
migraine for more than 10 years. The throbbing nature headache usually
persisted with 1 or 2 days associated with nausea, vomiting, and
photophobia. At emergency department, routine laboratory test and
brain CT showed normal findings.We started conservativemanagement
for decreasing pain. However, headache and vomiting persisted, and
dizziness and imbalance were also noted later. After admission, the
neurological examination showed dysmetria, gaze-evoked nystagmus,
and ataxia. Brain MRI demonstrated a high signal on the diffusion
weighted image and low on the apparent diffusion coefficient image in
the right cerebellar hemisphere consisted with acute infarction. Cerebral
CT angiography revealed the left vertebral artery dissection. The patient
was reluctant to use an anticoagulant. Also, topiramate and beta blocker
were given to patient for migraine prophylaxis.
Conclusions: The exact mechanism of migraine-related intracranial
artery dissection has yet to be proven, we propose that this may be
caused by vessel wall edematous changes with repeated migraine
attacks resulting in sudden or unusual stretching.

doi:10.1016/j.jns.2013.07.1806
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Study on mood and anxiety disorders in patients with
tensin-type headache

V. Tudorica, C. Zaharia, D. Pirscoveanu, D. Stanca, O. Alexandru,
F. Trifan, C. Albu. University of Medicine and Pharmacy, Craiova, Romania
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Background: Mood and anxiety disorders seem to be closely related
to headaches.
Objective: The aim of the study was to evaluate the risk of mood and
anxiety disorders in patients with tensin-type headache (TTH).
Patients and method: We enrolled in the study 68 patients (55
women and 13 men), aged between 23 and 49 years (mean age
37.5 years) who fulfilled the inclusion criteria: diagnosis of TTH
according to the International Headache Society criteria, at least
8 years of education, no previous psychiatric illness. Both mood and
anxiety disorders were diagnosed according to DSM IV criteria. The
patients were divided into 2 groups:

group A composed of 39 patients (35women and 4men)with chronic
TTH and
group B composed of 29 patients (20 women and 9 men) with episodic
TTH.

All the patients were assessed by MMSE, Hamilton Depression Scale,
Hamilton Anxiety Rating Scale, Hospital Anxiety and Depression
Scale, and Headache Pain Scale Interpretation. The results were
analysed by Student Test and Chi Square Test.
Results:Mood and anxiety disorders appeared in 66% of the patients:
79.4% in group A and 48.2% in group B. The patients had dysthymia
(8.8%), unclassified depressive symptoms (26.4%), panic disorders
(5.8%), generalized anxiety disorder (8.8%) and association between
depression and anxiety (16.1%). None of the patients had major
depression. Depressive disorder was found especially in women.
Conclusion: The frequency of depressive disorders was statistically
significantly higher in women, but there was no significant difference
between groups regarding the type of mood and anxiety disorders.

doi:10.1016/j.jns.2013.07.1807
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Gender-specific influence of socioeconomic status on the
prevalence of migraine and tension-type headache in Korea

S.-J. Choa, D.-W. Kima, M.K. Chub, B.-K. Kimc, J.-M. Kimd,
T.-W. Jange, K.S. Leef. aDepartment of Neurology, Dongtan Sacred Heart
Hospital, Hwaseong-si, Republic of Korea; bDepartment of Neurology,
Hallym University Sacred Heart Hospital, Anyang-si, Republic of Korea;
cNeurology, Eulji University School of Medicine, Republic of Korea;
dNeurology, Chungnam National University, College of Medicine, Republic
of Korea; eOccupational & EnvironmentalMedicine, The Catholic University
of Korea, Republic of Korea; fNeurology, Seoul St. Mary's Hospital, The
Catholic University of Korea, Seoul, Republic of Korea

Background: Primary headache disorders including migraine are
famous for gender difference in its prevalence. Socioeconomic status
has the important role in pain coping strategy and this influence on
primary headache disorder may differ according to their gender.
Objectives: To separately evaluate the influence of socioeconomic
variables on prevalence of migraine and tension-type headache
according to gender.
Patients and methods: A stratified random population sample of
Koreans, over the age of 19, was selected and evaluated using a face-
to face interview designed to identify headache type using ICHD-2
criteria. Education levels, the size of district, and household income
were evaluated as socioeconomic variables. Age and body-mass
index were analyzed as co-variables in multiple regression analysis.
Results: Among 1507 participants, the 1-year prevalence of headache,
migraine, and tension-type headache was 70%, 9.2%, and 29.1% in
women and was 52.7%, 2.9%, and 32.5% inmen. In a multiple regression
analysis inwomen, college level education related to a lower prevalence

of tension-type headache (OR 0.38, 95% confidence interval 0.20–0.73).
Interestingly, living in rural areas related to a higher prevalence of
migraine (OR 5.30, 95% CI 2.43–11.55) and a lower prevalence of
tension-type headache (OR 0.30, 95% CI 0.15–0.61) in women. In a
multiple regression analysis in men, all socioeconomic variables had no
influence on prevalence of migraine or tension-type headache.
Conclusions: Women are more susceptible to socioeconomic
influence on primary headache disorders. Gender-difference in
primary headache disorders may be partly related to the gender-
specific influence of socioeconomic status.

doi:10.1016/j.jns.2013.07.1808
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Cluster-like headache associated with symptomatic Chiari
type I malformation: A case presentation

Y. Kaplan, O. Kamısli, S. Kamıslı. Inonu University, Malatya, Turkey

Background: Several cases of symptomatic cluster-like headaches
(CLH) have been reported such as arteriovenous malformations,
medullary infarcts, and aneurysms. However, CLH associated with
Chiari 1 malformation (CM-1) has been described in only one case.
Objectives: We describe a case considered as CLH associated with
symptomatic CM-1.
Case: A 28 year-old female patient visited our outpatient clinic
because of recurrent headaches since the age of 20 years. She had
severe, recurrent, right frontal and periorbital area pain and
headache, and lasted about 20–90 min. She suffered from tearing,
rhinorrhea and ptosis during headaches. These pain attacks occurred
irregularly two to four times per day. Although attack usually
appeared spontaneously, it was precipitated by neck movements. In
addition, she also suffered occasional pain in occipital–suboccipital
area and vertigo, blackout in the eyes, palpitation, and sweating
complaints, all of which would disappear in 5–10 min. Cardiologic
tests were normal. Cranial/cervical MRI presented CM-1.
Conclusion: While CM-1 and CH are clearly different diseases,
determining the actual cause of CH when two pathological processes
are present is obviously difficult. CM-1 can be an incidental findingwhen
MRI is conducted for other reasons. In CM-1, variable caudal displace-
ment of cerebellar tonsils occurs into the upper cervical canal. These
structural abnormalities in CM-1may include stretching of cranial nerves
or direct compression of brain stem nuclei, and compression of the
medulla. The pain of CLH may be associated with dysfunction in an area
of the brain stem and/or craniospinal pressure dissociation, stimulating
pain-sensitive structures in patients with CM-1.

doi:10.1016/j.jns.2013.07.1809
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Role of the insolvency connective tissue in the development
of pathological deformation of cerebral vessels in patients
with primary headaches

K. Khalimova, G. Rakhmatullaeva, N. Rashidova. Tashkent Medical
Academy, Tashkent, Uzbekistan

Aim: Analysis manifestations of connective tissue disease in patients
with pathological strain of cerebral vessels.
Methods: The study included 60 patients with primary headaches.
Patients were divided into 2 groups: 30 patients with and 30 patients
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without abnormalities of the brain. The examination included:
clinical neurological research, the study of dysplasia on the ques-
tionnaire, MRI, MSCT angiography and duplex scanning.
Results: In the first group of patients with headaches started in
childhood with migraine pain, the presence of signs of insolvency
connective tissue, whereas in the group without anomalies at
puberty or adulthood. Thus, in the first group, patients had increased
extensibility, and hyper elastic skin: take the pleated skin was pulled
easily by a few centimeters. There was a slight fragility of the skin,
even with minimal trauma to heal slowly, leaving colloid scars. In the
chronic arthralgia, there were no signs of inflammation in the joints
of 13.7% of patients. Frequent complication in patients with failure of
the connective tissue is a bundle of extra- or intracranial segments of
the vertebral arteries, which were observed in 5 patients with basilar
migraine. In the second group, in the group of patients with no signs
of abnormalities of connective tissue disease was found.
Conclusion: 1. Revealed diffuse failure of connective tissue in
patients with deformities of the brain vessels. 2. It is shown that
the systemic connective tissue dysplasia is a risk factor for the
development of pathological deformation. 3. To detect pathology of
the connective tissue to be included in the survey design of primary
headaches screening of connective tissue.

doi:10.1016/j.jns.2013.07.1810

Abstract — WCN 2013
No: 231
Topic: 8 — Headache
Some features of neuroimaging research methods in the
diagnosis of pathological tortuosity of cerebral vessels in
patients with primary headaches

K. Khalimova, M. Yakubova, G. Rakhmatullaeva, N. Rashidova,
D. Kushaeva. Tashkent Medical Academy, Tashkent, Uzbekistan

Aim: Analysis of the advantages of MSCT angiography and duplex
scanning (DS) of extracranial vessels (ECV) in the diagnosis of
pathological tortuosity of cerebral vessels.
Methods: The analysis of MSCT angiography versus DS of ECV in the
diagnosis of pathological tortuosity of cerebral vessels.
Results: We observed 100 patients: 60 women and 40 men aged 17–
45 years. 81 patients with migraine — 81%, with a cluster headache 4
(4%) and tension-type headache 15 patients (15%). 35 patients were
performed MSCT angiography of the brain, which revealed changes
observed in 27 patients with migraine and in 1 patient with a cluster
headache, in 7 patients with tension headache were detected. The
deformation of blood vessels by type kinking and coiling had
incidence in women — 53%, compared with men — 47%, in the
internal carotid artery (ICA) — 72.3%, in the vertebral arteries (VA) —
28.7%. It was also revealed hypoplasia of the VA: 25.5% of the middle
cerebral and in 13.5% of cases in the posterior communicating artery.
Pathological tortuosity was presented in the form of C-shaped crimps
12% of patients, S-shaped, 14%, and looped — 8% of cases.
Hypoplasias of the ICA and the VA have been observed more in
patients with migraine than in patients with cluster headache.
Conclusion: The pathological deformation in cerebrovascular vessels
has a high incidence in patients with primary headaches, and in their
diagnosis invaluable role to play MSCT angiography of the brain, but
with constraints, and in view of the high cost of the study is the
method of choice for DS of the ECV.

doi:10.1016/j.jns.2013.07.1811
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Clinical analysis of orthostatic headache in Asian patients

M.-H. Park, D. Oh, D. Kim, Y. Choi, K. Choi, T. Nam, S. Lee,
B. Kim, M. Kim. Chonnam National University Hospital, Gwangju,
Republic of Korea

Background: The major cause of orthostatic headaches is cerebro-
spinal fluid (CSF) leak. But orthostatic headache also occurs in
variable diseases.
Objective: We analyzed clinical, radiological, and etiological differ-
ences between favorable and non-favorable groups.
Methods: We retrospectively reviewed a group of 44 consecutive
patients with orthostatic headache between January 1, 2005 and April
30, 2012. All patients underwent MRI with gadolinium enhancement
while clinically symptomatic, and performed conservative therapywith
analgesics. Autologous epidural blood patching was carried out in
patient who did not respond to conservative therapy.
We divided these patients to two groups, favorable and non-
favorable groups. More than two weeks of admission day, two more
trials of autologous epidural blood patching, or relapse of orthostatic
headache defined as non-favorable group.
Results: 21 (48%) of 44 patients were classified as a favorable group.
Favorable group had short hospitalization period (7.5 days vs.
16.0 days, p = 0.009) and complain of nausea (n = 17 vs. n = 12,
p = 0.031). An unfavorable group had lots of abnormal findings in
brain MRI (5 vs. 19, p b 0.001). But no significant differences were
found between two groups except pachymeningeal enhancement. In
unfavorable group, 12 of patients (50%) showed pachymeningeal
enhancement in brain MRI (3 patients in favorable group, p b 0.001).
16 of favorable group and 7 of non-favorable group were defined as
normal brain MRI patients.
Conclusions: Orthostatic headache presenting unfavorable outcome
had more brain MRI abnormalities, CSF leakage on upper spinal level.
Especially pachymeningeal enhancement could be a sign of unfortu-
nate prognosis.

doi:10.1016/j.jns.2013.07.1812
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A self-help program—PROAA improves the quality of life of
patients with migraine and/or tension-type headache.
A 7-year follow-up

M. Seijo-Martineza, M.J. Lozano-Lorenzob. aNeurology,
Xestion Integrada Pontevedra-Hospital do Salnes, Spain; bSocial Work,
Xestion Integrada Pontevedra-Complexo Hospitalario de Pontevedra,
Pontevedra, Spain

Background: Headache is a major medical complaint with consid-
erable functional and economic consequences. Psycho-social factors
may play a major role in primary headache. Therapeutic strategies
controlling these factors may be valuable in headache therapy.
Objective: To evaluate the impact of a self-help program (PROAA) on
quality of life (QoL) in patients with refractory migraine and/or
tension-type headache.
Patients and methods: Prospective study between 2/01/2003 and 2/
01/2010. Patients with unacceptable control of headache-symptoms,
according to the treating neurologist, were included.
The PROAA program improves stress-control and anxiety. It is based
on the Modeling Development Behaviour (DBM®), physical therapy
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and relaxation techniques. For QoL, the SF-12 questionnaire/scale
was used before and one month after the program.
Results: 252 patients (222 F/30 M) were included. Median age:
36.6 years. 45% had tension-type headache, 24% migraine and 15.87%
both types. For all headache-types, the perceived physical health
score (PPHS) before the program was 38.27 ± 9.93; after 48.94 ±
7.84 (p b 0.001). The perceived mental health score (PMHS) before
the program was 31.03 ± 11.68; after 47.71 ± 8.68 (p b 0.001). For
migraine: PPHS before 37.4 ± 9.96; after 48.3 ± 8.50 (p b 0.001);
PMHS before 33.4 ± 12.97; after 48.4 ± 9.02 (p b 0.001). For tension-
type headache: PPHS before 39.1 ± 10.30; after 48.9 ± 7.60 (p b 0.001);
PMHS before 31.2 ± 10.61; after 48.2 ± 8.14 (p b 0.001).
Conclusion: The self-help program—PROAA significantly improves
QoL in patients with migraine and/or tension-type headache and
may be useful as non-pharmacological adjunct therapy.

doi:10.1016/j.jns.2013.07.1813
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Grey matter in chronic migraine patients

G. Zanchin, M. Margoni, M. Calabrese, F. Maggioni.
Headache Centre of Veneto Region, Department of Neurosciences,
Padua University Medical School, Padua, Italy

Introduction: Previous studies have reported a thickening of the
somatosensory cortex (SSC) and visual motion processing areas (V3A/
MT+) in migraine without aura (MO). However, these changes have
not been confirmed. In chronic migraine (CM), atrophy/thinning of
amygdala, parietal operculum, middle and inferior frontal gyri, insula
and anterior cingulate cortex have been observed.
Objective: To investigate regional cortical thickness/atrophy in CM
(ICHD II, 2004) patients (CMP).
Patients and Methods: We compared 23 CMP (age 38.7 ± 11.5, 20
females) vs 21 controls (age 34.9 ± 4.7, 13 females). Cortical
thickness was measured in 146 regions using FreeSurfer and
volumetric T1 weighted images.
Results: Migraineurs presented a mild focal thinning of the grey
matter of the right ventral posterior cingulate cortex (vpCC) (6.4%,
p = 0.014) and left pericallosal sulcus (PS) (4.7%, p = 0.046).
Thickening of the left occipito-temporal gyrus (12.8%, p = 0.006), right
occipito-temporal sulcus (5.7%, p = 0.048), left inferior temporal sulcus
(6.0%, p = 0.023), right transversal temporal sulcus (12.4%, p = 0.016),
belonging to the V3A/MT+ areas, and of the left postcentral gyrus
(7.0%, p = 0.034), that is part of the SSC was observed.
Conclusion: The thinning of several cortical regions reported in CMwas
not confirmed; our preliminary result of a cortical thinning of the right
vpCC and left PS, not observed previously, needs to be confirmed. Our
finding of a thickening in the SSC and V3A/MT+ areas, not reported in
the only study performed on CM, but in keeping with previous
observations in MO, supports the hypothesis that repetitive attacks
could lead to neuroplastic changes in the grey matter.

doi:10.1016/j.jns.2013.07.1814
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Electroencephalographic abnormalities in patients with migraine

A.Z. Ilic. Neurology, Health Center Studenica, Kraljevo, Serbia

Background: Migraine is one of the humanity's most common
afflictions.

Objective: The aim of this study is to describe the electroencepha-
lographic (EEG) abnormalities in patients with migraine in compar-
ison with control group.
Methods: This prospective study was conducted in our center from
January 2011 to January 2012. We report the interictal EEG of 24
migraineurs, diagnosed according to International Headache Society
(HIS) criteria, in comparison with control group. We observed
abnormal patterns on EEG in 12 migraineurs with aura, in 12
migraineurs without aura and in 24 healthy persons. EEG was
performed between attacks of headaches (interictal phase) three
times during one year.
Results: Abnormal EEG was found to be much more frequent in
migraineurs than the control group (36% vs. 9%). The most common
abnormality was slow high voltage unilateral or bilateral occipital
waves, which was observed in 58.8% migraine patients with aura, 35%
patients without aura, and 9% in control group. The frontal intermittent
rhythmic delta activity (FIRDA) was significantly higher in themigraine
group than the control group (26% vs. 6%). The less common finding
was focal spikes which detected in 9% in migraineurs with aura, 4.1% in
migraineurs without aura and 0% in control group.
Conclusion: EEG abnormalities are reported more common in
migraineurs, especially in patients with aura, than in headache-free
control subjects. The presence of EEG abnormalities in migraine may
help to initiate further researches to determine the pathogenesis of
these EEG changes in migraine as well as the management and
prognosis.

doi:10.1016/j.jns.2013.07.1815
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Ultrasound guided onabotulinum injections in chronic migraine:
Analysis of first data of our experience

A. Paolantonioa, D. Ferruccib, D. Santopadrec, F. Di Stanid,
L. Di Lorenzoe. aAnestesiology, Università di Napoli SUN, Napoli;
bVilla Fiorita Caserta, Caserta; cASL CAserta PO Piedimonte Matese,
Piedimonte Matese; dNeurochirurgia A, Dipartimento di Scienze
Neurologiche, Università La Sapienza Roma, Rome, Italy;
eNeuroscience Rehab Unit, A.O. ‘G. RUMMO’ Hospital, Benevento, Italy

Purpose: During the early years of botulinum toxin type A (BoNT-A)
treatment for motor conditions, investigators noted a significant
benefit of BoNT-A on pain that often exceeded the improvement in
muscle contractions. Recently BoNT-A received indication for the
treatment of chronic migraine (CM). In this report we analyze how
ultrasound-guided techniques, allowing the visualization of tissues,
potentially improve the accuracy of the needle placement exempli-
fying BoNT-A procedures also in the treatment of untreatable CM
with onabotulinum toxin A.
Method: Patients with CM and inadequate response or intolerance to
previous two prophylactic treatments and considered “untreatable
class I CM” patients were treated with pericranial injections of about
150 UI of BoNT-A every 3 months. The dose could be increased up to
200 U in case of no response. Patients reported headache diary,
MIDAS score effect of BTA on the frequency of disabling attacks, and
consumption of analgesics.
Results: All meet the IHS criteria for analgesic overuse. The number
of sessions studied with BTA was 4. Patients achieved reduction
N70% in headache frequency and intensity. Those four patients
reduced NSAID and analgesic consumption significantly.
Conclusion: US guidance provides clear advantages also in CM
patient injections because it permits to visualize the spread of BTA
from the needle and to validate procedure's outcome. US guided
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BoNT-A injections could be a profitable option both clinically and
pharmacoeconomically.

doi:10.1016/j.jns.2013.07.1816
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Acute administration of 5-HT precursor 5-hydroxytryptophan
upregulates constitutive isoform of neuronal nitric oxide
synthase activity in the rat brain

A. Sharmaa, D.F. Muresanub, H.S. Sharmaa. aSurgical Sciences,
Anesthesiology & Intensive Care Medicine, Uppsala University Hospital,
Uppsala, Sweden; bClinical Neurosciences, Medicine & Pharmacy
Cluj-Napoca, Cluj-Napoca, Romania

The possibility that endogenous elevation of serotonin is influencing
blood–brain barrier (BBB) permeability, neuronal nitric oxide synthase
activity was examined in the brain and spinal cord of rats. Elevation of
endogenous serotonin level was achieved by administration of its
precursor, 5-hydroxytryptophan (150 mg/kg, i.p.). The elevation of
serotonin level in the brain and spinal cord was confirmed by
immunohistochemical demonstration of 5-HT activity. Four hours after
administration of 5-HTP, the animals exhibited hyperthermia and other
behavioral symptoms. In these animals, ultrastructural studies revealed
breakdown of the BBB permeability at this time period. In 5-HTP
pretreated rats, there was a marked increase in neuronal NOS labelling
in the several brain regions and in the spinal cord. Morphological
examination suggests profound cell injury and edema in the regions
associated with NOS upregulation. These observations for the first time
demonstrate that endogenous elevation of 5-HT is associated with NOS
upregulation. Alternatively, 5-HT mediated cell injury, BBB disruptions
are regulated by NOS, not reported earlier.

doi:10.1016/j.jns.2013.07.1817
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Recent concept in pathophysiology and treatment
of pseudotumor cerebri (PTC)

M.H. Ibrahim. Neurology, GMC & GMU University, Ajman,
United Arab Emirates

Objectives: Study the role of intracranial venous sinuses in the
pathophysiology of pseudotumor cerebri.
Materials and methods: Twenty patients diagnosed as PTC according
to Dandy diagnostic criteria underwent general and neurological
assessment, ophthalmologic assessment, laboratory investigations
were done, radiological assessment included CT scan brain ±MRI brain
without contrast, and MRV of the intracranial venous system. Lastly all
underwent digital subtraction cerebral angiography (DSA) (venous
phase) to confirm the validity of filing gaps seen at the level of MRV
whether they are true stenosis or not.
Results: MRV brain showed that 14 patients (70%) showed filling
gaps suggestive of sinus stenosis. However, digital subtraction
cerebral angiography (venous phase) gave different data that only
5 patients (25%) had stenosis in their dural sinuses. MRV showed to
be a good screening tool since it had 100% sensitivity and negative
predictive value. Therefore, if MRV is normal no further investiga-
tions are needed. However, since it has a moderate specificity (62%)
with a positive predictive value (PPV) of only 35%, then lesions
detected should be confirmed with digital subtraction cerebral

angiography (venous phase) particularly those involving the trans-
verse and sigmoid sinus.
Conclusion: Studying the intracranial venous system in patients
with PTC is an important step in understanding the pathophysiology
of the disease. Detection of venous sinus stenosis opens the way to a
novel therapeutic option for refractory patients like venous sinus.

doi:10.1016/j.jns.2013.07.1818
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Total migraine freedom (TMF) for single pulse transcranial
magnetic stimulation (sTMS) versus triptans for the early acute
treatment of migraine

A. Starlinga, T. Bravoa, R. Chiacchierinib, R. Liptonc, P. Goadsbyd,
S. Silbersteine, A. Charlesf, S. Aurorag, D. Dodicka. aMayo Clinic,
Phoenix, AZ, USA; bR.P. Chiacchierini & Associates, Rockville, MD, USA;
cAlbert Einstein College of Medicine, Bronx, NY, USA;
dUCSF, San Francisco, CA, USA; eThomas Jefferson University Hospitals,
Philadelphia, PA, USA; fUCLA, Los Angeles, USA; gStanford University,
Stanford, CA, USA

Background: sTMS is effective andwell tolerated for the acute treatment
ofmigrainewith aura. Triptans are the gold-standard for acute treatment
of migraine. No head-to-head studies have compared the efficacy of
sTMS to triptans. Total migraine freedom (TMF) at two hours (2 h TMF)
is a composite endpoint that incorporates freedom from pain, photo-
phobia, phonophobia, and nausea. It is a sensitive, patient-centric,
clinically relevant summary measure which more powerfully measures
treatment effects than the four co-primary endpoints it incorporates.
Objective: To compare the magnitude of the treatment effect for
sTMS versus triptans in randomized placebo-controlled trials using
an early treatment design where treatment was administered while
pain was mild.
Methods: The literature was systematically reviewed to identify
placebo-controlled mild pain trials of acute migraine treatment with
sTMS or triptans. We identified one sTMS study and 3 triptan trials.
For each study we computed the absolute risk reductions (ARR) for
2 h TMF (2 h TMF for active, −2 h TMF for placebo). Data was
summarized including all sites and excluding a site which had a high
placebo response.
Results: ARR for 2 h TMF for the sTMS studywere 12.2% for all sites and
26.3% excluding a single site. For triptan trials, ARR for 2 h TMF were:
rizatriptan 10mg (27.5%), eletriptan 20 mg (10.4%), eletriptan 40 mg
(41.0%), sumatriptan 50 mg, (21.4%), and sumatriptan 100 mg (28.1%).
Conclusions: TMF is a patient-centric, clinically relevant, composite
endpoint. sTMS demonstrates efficacy in a range that overlaps with
the triptans for this robust treatment outcome measure. Head-to-
head comparative studies of triptans with sTMS are recommended.

doi:10.1016/j.jns.2013.07.1819
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Concomitant administration of alprazolam and ibuprofen
in acute migraine headache

M. Baradaran, A. Ahmadi-Ahangar, F. Teimourian,
A.-A. Moghadamnia. Babol University of Medical Sciences, Babol, Iran

Background: Migraine is a chronic neurologic disorder which a wide
variety of drugs are used for its prevention and treatment. Combination
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therapy has shown its efficiency in treating migraine. In this study, we
have administered the combination of ibuprofen and alprazolam as a
probable efficient compound.
Material and methods: In this clinical trial study, 90 migraine patients
(with 2–6 attacks per month) were allocated in 3 groups of 30. Patients
were treated with single dose of either ibuprofen 200 mg, ibuprofen
400 mg, or ibuprofen 200 mg plus alprazolam 0.5 mg. Headache
severity, functional disability, and associated symptoms were recorded
and before and 2 h after taking each regimen; andwere scored from0 to
3. Then three groups were compared statistically.
Results: There were no significant differences regarding age, gender
and drug histories among the 3 groups. The severity of the headache
was decreased significantly after drug therapy in all 3 groups (36%,
46%, and 74% respectively; P b 0.001) and statistically significant
decreases in patient's pain, nausea/vomiting, photophobia, and
phonophobia scores during migraine attack were observed. On the
other hand, an improvement in patients' function was seen in all
treatment groups. Ibuprofen 200 mg plus alprazolam was more
effective than ibuprofen 200 mg alone.
Conclusion: All three drug regimens (ibuprofen 200 mg, ibuprofen
400 mg, and ibuprofen 200 mg plus alprazolam; in single doses)
showed efficacy in migraine treatment that are effective in treating
migraine attacks. The analgesic effect of ibuprofen in migraine
headache is augmented by alprazolam.

doi:10.1016/j.jns.2013.07.1820
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Are the ICHD-II migraine diagnostic criteria scientifically valid?

E. Shevel. The Headache Clinic, Johannesburg, South Africa

Background: The International Headache Society classification of
migraine – the ICHD-II – is almost universally accepted by
researchers and clinicians. It is highly unlikely that reputable
journals will accept submissions for publication if the cohorts have
not been selected strictly according the ICHD-II criteria. Likewise, in
the clinical setting, treatment is prescribed according to how the
patient's headache is classified.
Objective: To examine the validity of the ICHD-II criteria for the
diagnosis of migraine.
Material: The data on which the ICHD-II migraine diagnosis is based
are examined.
Results: The ICHD-II migraine diagnostic criteria are not based on data.
Conclusion: The ICHD-II migraine diagnostic criteria have no scientific
basis, and their scientific validity is questionable. As the ICHD-II
migraine diagnostic criteria cannot be scientifically validated, then the
results of research based on the ICHD-II also have no scientific validity.
The practical implications of this are that the research data on the
efficacy of migraine drugs may be compromised. Patients diagnosed
according to a classification that is not supported by scientific evidence
may also be given the incorrect treatment.

doi:10.1016/j.jns.2013.07.1821
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Migraine with prolonged aura (global dysphasia):
A clinical reminder

M.R. Cheema, A. Khan, S. Saleem. Medicine, Wirral University Teaching
Hospital, Wirral, UK

Migraine is a very common condition beingmore prevalent in females.
Recent advances in medicine have demonstrated the high complexity
in the clinical presentations, variable clinical features and diagnosis of
this condition. Many studies have shown the overlap of signs and
symptoms between migraine and stroke/transient ischaemic attacks.
Here, we describe such a complex case with classical migraine
headaches associated with global dysphasia. A 65 year old lady
presented with unilateral left sided headache and global dysphasia.
There was no convincing history of any vascular disease, head trauma
or signs of infections. Collateral history from relatives eluded to
sudden onset confusion noticed by the family which led to the
patient's attendance at the hospital. There was no history of head
trauma, loss of consciousness, decrease in cognition, inattention,
slurring of speech, motor weakness or sensory disturbance. Past
medical history included previous history of migraine however she
was currently not on any medication for migraine. On examination
vital signs were stable with no focal neurological deficit except for
expressive and receptive dysphasia that started simultaneously with
the headache. Fundoscopy was normal. No negative symptoms.
Neurological examination did not show any focal neurological deficits
apart from global dysphasia. CT head and LP ruled out life threatening
conditions. After 18 h, symptoms resolved spontaneously and patient
was diagnosed to have migraine with prolonged aura of global
dysphasia. We urge a high index of suspicion for atypical presenta-
tions of migraine especially with prolonged aura as these may easily
be confused with stroke and transient ischaemic attacks.

doi:10.1016/j.jns.2013.07.1822
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Anticephalgic photoprotective premedicated mask: A report
of a successful study of a treatment for migraine
and/or tension headaches

M. Hyson. Neurology, University of Nevada School of Medicine,
Las Vegas, NV, USA

Objectives: This study was performed to determine the efficacy of an
anticephalgic photoprotective mask in conjunction with a topical
medication containing Bryonia and Rhus toxicodendron in the
treatment of migraine and/or tension headache.
Background: Many clinicians are seeking headache treatment modal-
ities with improved safety profiles. A premedicated mask would serve
not only as a delivery system for benign topical medication, but
simultaneously provide photorelief and exert external pressure which
may alleviate vascular headaches by collapsing painfully distended
extracranial arteries and reducing peripheral sensitization.
Methods: Thirty-three patients were given masks and tubes of
topical medication containing the Bryonia and Rhus toxicodendron.
They were instructed to apply the medication to their frontalis and/
or temporalis regions in the event they should suffer a headache and
apply a photoprotective mask. They subsequently filled out forms
rating the degree of relief which they attributed to the topical
medication and the mask using a 0–10 scale.
Results: Thirty out of 33 patients stated that the medication and the
mask were effective over and above the normal degree of relief they
were receiving from their oral and/or parenteral medications. This
study demonstrated a significant efficacy rate (91%) in the treatment
of migraine and/or tension headache with the anticephalgic mask in
conjunction with a topical cream containing Bryonia and Rhus
toxicodendron.
Conclusions: This study demonstrated a significant efficacy rate in the
treatment of migraine and/or tension headache with the anticephalgic
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mask in conjunction with a topical cream containing Bryonia and Rhus
toxicodendron.

doi:10.1016/j.jns.2013.07.1823
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Chronification of migraineurs presenting various
cervical abnormalities

K.H. Parka, H.W. Kima, T.W. Yoob. aNeurology,
Pusan National University Hospital, Republic of Korea;
bKorean Hand Acupuncture, Korean Hand Acupuncture Therapy,
Busan, Republic of Korea

Object and Background: Despite of therapeutic approaches, some
migraineurs have progression to chronic course. The chronification of
migraine disturbs the quality of patient's life. Chronic migraine
headache is an enormous burden.
Generally speaking there are no abnormalfindings in laboratory tests in
migraineurs according to the second edition of the International
Classification of Headache Disorders (ICHD-2). In practice chronic
migraineurs show some abnormalities in cervical spine. There are no
references that chronic migraineurs have any abnormalities in cervical
spine.
Subjects and methods: The procedure was performed during the
physical examination from Jan. 2009 to Nov. 2012 at Dept. of
Neurology, Pusan National University Hospital. The 200 patients with
migraine without aura, who complained of chronic headache for
more than 3 years, were included.
The exact location may be a good clue or guide to improve diagnostic
accuracy, we applied Korean hand therapymethod to confirmmigraine
headache using the location of tender points on the head and neck.
Cervical spine study was included during routine laboratory tests.
Results: Among 200 chronic migraineurs, the number of female was
148, that of male was 52. Mean age was 48 years old.
The X-ray finding of cervical vertebrae in migraineurs (200 persons)
was various.
Conclusion: The chronic migraineurs having chronic progressive
course and long periodic cycles for more than 3 years have some
abnormalities on the radiological study.
It may be helpful to include the cervical spine study in the chronic
migraineurs and to consider the correction of cervical abnormalities
for prevention of chronic processes.

doi:10.1016/j.jns.2013.07.1824
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The pain location for diagnosis of primary headache is closely
related with Gold Meridian System of Korean Hand Therapy

K.-H.H. Parka, T.-H.T. Kanga, T.-W.T. Yoob. aNeurology,
Pusan National University Hospital, Busan, Republic of Korea;
bKorean Hand Acupuncture, Korean Hand Acupuncture Therapy,
Seoul, Republic of Korea

Background: The diagnosis of primary headachehas not been sufficient
for appropriate treatment. Wemainly depend on the history taking and
criteria of International Headache Classification. The location of
headache might be crew to diagnosis. We emphasized to manage the
patient individually as personalized medicine. In Eastern Asian
Medicine, there are meridian and acupuncture points on the body

including on the head. It is well described but it is complicated to use
easily. We need simplifiedmeridian and acupuncture point system.We
propose to use Gold Meridian and Acupuncture Points of Korean Hand
Therapy to determine the location.
Subjects and methods: This procedure was performed during
physical examination based on well performed history taking at
Department of Neurology, Pusan National University Hospital from
March 2011 to Feb. 2012. The 200 primary headache patients were
included. We checked pain location on both sides and sites of head
using 20 new modified acupuncture points on gallbladder meridian
(CM1–12) and urinary bladder (CI1–8) on each side.
Results: The headache points are grouped such as gallbladder and
urinary bladder gold meridian system, the migraine headache patients
belonged to gallbladder and tension type headache belonged to urinary
bladder meridian, mixed type headache belonged to various combined
gallbladder and urinary bladder meridians.
Conclusion: The pain location of intractable headache patients
presented as mixed form headache. The location of pains of such
headache should be considered for Botox injection. We can inject small
dosage of Botox injection depending on right or left exact side and sites.

doi:10.1016/j.jns.2013.07.1825
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Aquaporin-4 antibodies in Egyptian patients with idiopathic
intracranial hypertension

N. Abokrysha, N. Kishk, L. Rashed. Cairo University, Cairo, Egypt

Background: The aetiology of idiopathic intracranial hypertension
(IIH) is not clear. A dysfunction of the water channels could affect
the cerebrospinal fluid (CSF) secretion or absorption and potentially
contribute to its pathogenesis.
Objective: is to assess the possible role of aquaporin (AQP)-4
antibody in the pathogenesis of IIH.
Subjects and methods: Eighteen symptomatic IIH patients who
were diagnosed according to the updated modified Dandy criteria
were selected from the Neurology Department of Kasr El-Aini
Hospital, Cairo University. Detection of anti-aquaporin antibodies in
their CSF samples was measured by ELISA based assay.
Results: The CSF samples of IIH patients were positive for the
aquaporin (AQP)-4 antibody in 16 (88.9%) of the patients. The CSF
level of AQP-4 antibodies was 15.59 ± 8.03 U/ml.
Conclusions: There are two reports investigating the anti-AQP4
antibodies in IIH. Our study contradicted the results of these reports
and indicated that AQP4 antibodies have a role in IIH pathogenesis
and provided some support for the contribution of inflammatory
mechanisms in IIH.

doi:10.1016/j.jns.2013.07.1826
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HaNDL syndrome presenting during pregnancy

Y. Kaplan, S. Kamisli, O. Kamisli, H. Celik. Neurology,
Inonu University, Malatya, Turkey

Background: Headache associated with neurological deficits and
cerebrospinal fluid lymphocytosis (HaNDL) is a self-limited syn-
drome characterized by sudden-onset headache with a temporary
neurological deficit and cerebrospinal fluid (CSF) lymphocytosis.
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Objective: We report a case of HaNDL syndrome presented during
pregnancy.
Patient: A 20-year-old female presented with a 5-day history of
severe, bilateral throbbing headache accompanied by nausea,
vomiting, and phonophobia. Approximately 2 days after the pain
developed, she became acutely confused for less than 90 min. There
were no symptoms consistent with meningoencephalitis. Her
medical and family histories were unremarkable. She was pregnant
and at 11 weeks gestation. A fundoscopic examination showed
bilateral papilledema with no visual field defects.
The neuroradiological examinationwas normal. A lumbar puncturewas
performed. The CSF revealed lymphocytic pleocytosis, mildly elevated
protein (57 mg/dL), and increased opening pressure (320 mmH2O).
After excluding all other conditions that cause CSF pleocytosis and
severe headache, a diagnosis of HaNDL was made.
Conclusion: HaNDL is considered a secondary headache syndrome.
The precise etiology is unknown, although an inflammatory or
infectious origin and autoimmune factors have been proposed.
Moreover, the risk factors and medical conditions associated with
HaNDL are unknown. It is obviously difficult to determine whether
the pregnancy was coincidental or associated in this case. We believe
that comprehensive studies are needed to clarify the risk factors and
medical conditions associated with HaNDL.

doi:10.1016/j.jns.2013.07.1827
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Venous discirculation

A.V. Tsokolov, V.G. Senchilo, V.A. Tsokolova, A.U. Egorov,
M.A. Tsokolova. 1409 Naval Hospital of the Baltic Sea Fleet,
Kaliningrad, Russia

Research objective: Assessment of cerebral venous hemodynamics
in children and teenagers having cranialgia with updating cause–
effect relations of venous discirculation.
According to the data of ultra sonic testing (in С- and PW-modes) 109
patients (at the age from 2 to 18) it was found that discirculation in the
system of vertebral veins is linked with apparent extravasal effects on
bloodstream in internal jugular vein (with vessel compression on the
side of vasoconstriction registration) (r =+0.67), spasms of posterior
cerebral artery (r =+0.63), coiling of internal carotid and vertebral
artery (r =+0.20, +0.32). In case of discirculation in the system of
internal jugular vein, the changes mentioned are interrelated with
extravasal compression on the level of internal jugular vein surrounding
soft tissues or compression in the bone canal (r =+0.76), anterior
cerebral artery spasms, hyperperfusion of vertebral and posterior
cerebral artery (p b 0.05). Intracranial venous discirculation depends
on the straightness of vertebral artery in the bone canal (r =+0.33),
discirculation intensity on the level of vertebral vein (Vmax right
r =+0.73, p N 0.05).
Vasoconstriction in the vein of Galen is accompanied by ipsilateral
hypersthenia of vertebral, internal carotid and middle cerebral artery

(reflectory changes), and is also interrelated with flexures, sigmoid
coiling of internal carotid artery.
The link of “headache syndrome” with accelerated venous blood flow
along the veins of Galen turned out to be quite low (r =+0.22).
Conclusion: Main causes of children's vasoconstriction are either
congenital pathology of cervical spine (with arcuation and tortuosity
of bone canal), or “birth injuries with pseudo-luxation of cervical
vertebrae”.

doi:10.1016/j.jns.2013.07.1828
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Idiopathic hypertrophic cranial pachymeningitis: A rare cause
of chronic headache and progressive cranial neuropathies:
A case report

M.G.B. Laguertaa, E. Esposoa, B. Marianob, M.S. Martinezc.
aInternal Medicine, St. Luke's Medical Center, Quezon City, Philippines;
bNeuro-Ophthalmology, St. Luke's Medical Center, Quezon City,
Philippines; cNeurology, St. Luke's Medical Center, Quezon City,
Philippines

Background and objective: We report a case of a 75-year-old male
with chronic daily headache for more than one year and later on
developed deafness, vocal cord paralysis, ophthalmoplegia, and loss of
vision. On physical examination, there was ptosis and left gaze palsy,
pale optic disc, only light perception on both eyes, weak gag reflex and
gross hearing loss.
Methods: Work up included cranial MRI that revealed abnormal
pachymeningeal enhancement or thickening of the dura in the posterior
fossa, cavernous sinus and orbital apex and bilateral mastoiditis. CSF
analysis showed elevated CSF protein, negative results for AFB, KOH,
VDRL, TB and bacterial culture, and no malignant cells. ANCA, ANA and
RF were negative. Search for occult malignancies was negative. There
was elevated ESR, consistent with an inflammatory process.
Idiopathic hypertrophic pachymeningitis is a rare chronic fibrosing
inflammatory disease characterized by marked diffuse thickening of
the cranial dura that causes progressive neurological deficits by
compression of anatomic structures by the meninx, thickened by
inflammation.
Results: After initiation of pulse corticosteroid therapy, methotrexate
and maintenance oral prednisone, there was remarkable improve-
ment on hearing, swallowing, and ocular muscle movement, less
headaches and marked regression of pachymeningeal enhancement
on repeat MRI. However, profound vision loss remained unchanged.
Conclusion: A high index of suspicion of this rare disease is
important because early institution and long-term maintenance of
steroid may result to complete or partial remission of the neurologic
deficits and may help prevent irreversible neurologic sequelae,
especially blindness.

doi:10.1016/j.jns.2013.07.1829
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The effects of prenatal morphine exposure on pain response

M. Amini, A. Alijarahi. Qazvin Azad University, Qazvin, Iran

Background: Drug abuse during pregnancy is a growing problem
in all developed countries of the world. Maternal drug abuse affects
the developing system and its long-term effects can persist till
adulthood so it can decrease the rate of their maturation. Since
endogenous opioid induced analgesia and morphine can interact
with it, the present study was designed to determine whether the
exposure to the morphine during gestation permanently alters pain
response.
Objective: To determine the effects of prenatal morphine exposure
on pain response.
Materials and methods: 12 pregnant rats were divided to morphine
and control groups. Morphine was administrated (S.C.) to female rats
twice a day (08 h and 20 h) on gestational days 11–18, (5 mg/kg
morphine for 3 days and 10 mg/kg for 5 days). Analgesic response of
pups (P90, n = 6) were tested by formalin test.
Finding: The results of our experiment demonstrated that pre-
natal morphine exposure rats exhibited significantly lower pain
thresholds.
Conclusion: Prenatal morphine exposure impairs pain sensitivity.

doi:10.1016/j.jns.2013.07.1831
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Life without pain—A family presenting with HSAN type 1
and dementia

M. Shehua, P. Oflazerb, A. Shalaa. aRegional Hospital ‘Prim.Dr.Daut
Mustafa’, Prizren, Kosovo, bClinic of Neurology, University of Istanbul,
Istanbul, Turkey

Hereditary sensory autonomic neuropathy type I (HSAN I) is a
neurological disorder characterized mainly by distal sensory loss and
autonomic symptoms. This autosomal dominant inherited disorder
manifests typically during the 2nd–4th decades of life. This case
report presents four family members who among the classic features
of HSAN I also developed deafness and dementia. We had the
opportunity to examine only one member, while the data for other
three members were taken retrospectively as they were dead at that
time. The four of them, father and three sons, presented with similar
clinical findings: sensory disturbances in lower extremities which
began during their twenties followed by painless ulcerations in these

areas. Shortly after, hearing difficulties progressing to deafness
appeared and by late thirties their clinical condition deteriorated
further with dementia. All patients died before the age of fifty. The
absence of sensory nerve action potentials characterized the EMG of
the examined patient, while a predominant frontal atrophy was
evident on his head MRI.
Dementia is a very rare finding in HSAN type I disease course.
Currently, only few cases that have occurred in Japan and USA are
described in literature.

doi:10.1016/j.jns.2013.07.1832

Abstract — WCN 2013
No: 496
Topic: 9 — Pain
Sensory profile and its impact on quality of life in patients with
painful diabetic polyneuropathy

K. Kulkantrakorn, C. Lorsuwansiri. Internal Medicine, Faculty of Medicine,
Thammasat University Rangsit Campus, Pathumthani, Thailand

Background: Painful diabetic polyneuropathy (PDN) is common and
causes significant disability. Sensory profile in each patient is
different and affects quality of life.
Objective: To describe the demographic, details of sensory profile
and its impact on quality of life in patients with PDN.
Patients and methods: A cross-sectional survey in patients with PDN
who were treated in a university hospital. They were interviewed with
standard questionnaires, which included neuropathic pain scale (NPS),
short-form McGill Pain Questionnaire (SF-MPQ) and short form-36
quality of life survey (SF-36). Descriptive statistics were used in
demographic data. Student's t test was used to analyze continuous
data. Multiple comparisons for proportions and correlations were by
Pearson Chi-Square test and Pearson's coefficient of correlation,
respectively.
Results: Thirty three patients were included in this study. 58% were
female. Their average age, duration of diabetes and duration of pain
were 60.5, ten and four years respectively. In NPS, sharp pain is most
common and itching is least common. However, the unpleasantness
was most affected with score 6.9. Mean VAS was 56 mm. In SFMPQ,
sensory score, affective score and present pain score were in moderate
range. In SF-36, the most affected domain is physical functioning and
the least affected domain is social function.
Conclusion: PDN affects to both physical activity and quality of life
in these patients. Almost all patients have many types of pain and
sharp pain is most common.

doi:10.1016/j.jns.2013.07.1833
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Differential endogenous pain modulation in patients with
neuropathic pain after spinal cord injury correlates with contact
heat evoked potential amplitude

S. Albu, E. Bravo Esteban, G. Avila-Martín, I. Galán Arriero,
J. Gómez-Soriano, C. Simón Martínez, J. Taylor. Sensorimotor Function
Group, Hospital Nacional de Parapléjicos, Toledo, Spain

Background: Central neuropathic pain (NP) is associated with
change in endogenous pain modulation (EPM) evoked by hetero-
topic noxious conditioning stimulation (HNCS).
Objective: Characterise EPM disruption in patients with NP following
spinal cord injury (SCI) and its relationship with contact heat evoked
potentials (CHEPs).
Methods: Ten healthy subjects and 20 patients with SCI (injury level
below Th2) were recruited, 10 of which presented non-evoked NP
(N5/10 NRS). Cz/Fz-CHEPs with corresponding perception of evoked
heat pain (EvHP) from the C6 dermatome were assessed. Test
stimulation (TS) was a 30 s tonic heat stimulus with the plateau
intensity set individually at the temperature that evoked 3/10 (0–10,
NRS, “pain-3”). The HNCS was a 30 s immersion of the contralateral
hand in an innocuous (33 °C) or painful (12 °C) water bath. Subjects
performed three protocols: non-conditioned TS; innocuous-HNCS TS
and noxious-HNCS TS. TS pain intensity was assessed at 10 s (t1),
20 s (t2) and 30 s (t3).
Results: Significant net t1 EPM of TS intensity was evoked in the
healthy (−1.0 ± 0.3; p b 0.01) and SCI-noNP groups (−0.8 ± 0.3;
p b 0.05), but not in the SCI-NP group (+0.2 ± 0.3; p N 0.05). Mean
net t1–t3 EPM was different between the healthy and SCI-NP groups
(p = 0.04). Importantly mean net t1–t3 EPM correlated highly with
the CHEP amplitude only in patients with SCI-NP (rho = 0.8;
p = 0.015), suggesting that disruption of EPM following NP may be
quantified with this objective biomarker of pain perception.
Conclusion: Endogenous inhibitory pain modulation is lost in subjects
with SCI NP and is reflected by an increase in sensory evoked potentials
in response to contact heat stimulation.

doi:10.1016/j.jns.2013.07.1834
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Palliative care for HIV/AIDS in Kenya

R.N. Mbuguaa,b,c, B.A. Elizabetha,d,e. aResearch, Kenya Medical Research
Institute, Nairobi, Kenya, bResearch, Nairobi University, Nairobi, Kenya,
cClinical Research, Kenyatta National Hospital, Nairobi, Kenya, dObstetrics
and Gynaecology Clinical Research, Nairobi University, Nairobi, Kenya,
eObstetrics and Gynaecology Clinical Research, Family AIDS Care and
Education Services (FACES), Nairobi, Kenya

Background: Patients with HIV/AIDS on Antiretroviral Therapy
(ART) suffer from physical pain, psychological and spiritual problems.
Despite international policy explicitly stating that a multidimen-
sional approach such as palliative care should be delivered through-
out the disease trajectory and alongside treatment, the effectiveness of
this approach has not been tested in ART-experienced populations.
Methods: This mixed methods study uses a Randomised Controlled
Trial (RCT) to test the null hypothesis that receipt of palliative care
in addition to standard HIV care does not affect pain compared to
standard care alone. An additional qualitative component will
explore the mechanism of action and participant experience. The
sample size is designed to detect a statistically significant decrease in

reported pain, determined by a two tailed test and a p value of
≤0.05.
Results: Recruited patients will be adults on ART for more than one
month, who report significant pain or symptoms which have lasted for
more than two weeks. The intervention under trial is palliative care
delivered by an existing HIV facility nurse trained to a set standard.
Following an initial pilot the study will be delivered at Kenya Medical
Research Institute, using two parallel independent Phase III clinical
RCTs. Qualitative data will be collected from semi structured interviews
and documentation from clinical encounters, to explore the experience
of receiving palliative care in this context.
Conclusion: The data provided by this study will provide evidence to
inform the improvement of outcomes for people living with HIV and
on ART in Africa.

doi:10.1016/j.jns.2013.07.1835
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Preoperative intradermal acupuncture reduces postoperative pain,
nausea and vomiting, analgesic requirement and
sympathoadrenal responses

E. Philip. University of Ghana, Accra, Ghana

Background: In a controlled and double-blind study, preoperative inser-
tion of intradermal needles at acupoints 2.5 cm from the spinal vertebrae
(bladder meridian) provides satisfactory postoperative analgesia.
Methods: Enrolled patients scheduled for elective upper and lower
abdominal surgery. Before anesthesia, patients undergoing each type of
surgery were randomly assigned to one of two groups: acupuncture
(n= 50 and n= 39 for upper and lower abdominal surgery, respec-
tively). In the acupuncture group, intradermal needles were inserted to
the left and right of bladder meridian 18–24 and 20–26 in upper and
lower abdominal surgery before induction of anesthesia, respectively.
Postoperative analgesia was maintained with epidural morphine and
bolus doses of intravenous morphine. Incisional pain at rest and during
coughing and deep visceral pain were recorded during recovery and for
4 days thereafter on a four-point verbal rating scale.
Results: Starting from the recovery room, intradermal acupuncture
increased the fraction of patients with good pain relief as compared
with the control (P b 0.05). Consumption of supplemental intravenous
morphine was reduced 50%, and the incidence of postoperative nausea
was reduced 20–30% in the acupuncture patients who had undergone
either upper or lower abdominal surgery (P b 0.01) and epinephrine
concentrations were reduced 30–50% in the acupuncture group during
recovery and on the first postoperative day (P b 0.01).
Conclusion: Preoperative insertion of intradermal needles reduces
postoperative pain, the analgesic requirement, and opioid-related
side effects after both upper and lower abdominal surgery.

doi:10.1016/j.jns.2013.07.1836
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Latent modulation of neuropathic pain intensity via
hypothalamus–pituitary–thyroid axis of psychogenic stress

R.J. Allen. Physical Therapy, Neuroscience, University of Puget Sound,
Tacoma, WA, USA

Background: In patients with complex regional pain syndrome (CRPS)
delayed pain flares consistently occur ten days following salient
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psychogenic stress episodes. Timing of latent flares suggests pain
modulation via hypothalamus–pituitary–thyroid (HPT) axis hormones.
Objective: To determine if thyroxine (T4) may modulate latent
stress-related neuropathic pain flare intensity, temporal relation-
ships between daily stress, serum T4 levels, and perceived pain
intensity in patients with CRPS were investigated.
Patients and methods: Daily, for ten weeks, three patients with type
I CRPS and no thyroid pathology Hx provided blood samples for T4
assay and ratings of stress and pain. Measures included visual analog
pain scale, McGill pain questionnaire, and Daily Stress Scale. Blood
draws yielded bound T4 and free thyroxine index (FTI) values using
microplate enzyme immunoassay. Each sample was split for blind
assay from two independent labs.
Results: Across patients, 14 peak stress episodes and 26 significant
pain flares were reported. Each stress episode was followed ten days
by a significant pain flare and free T4 values exceeding normal adult
range (2.4 ng/dL). Serial lag correlations were strongest between stress
and pain for pain experienced ten days after peak stress episodes
(r =+0.381, p b 0.05). FTI correlated strongest with stress ten days
following a stressful episode (r =+0.454, p b 0.001). Same-day pain
and FTI correlated at r =+0.643, p b 0.001.
Conclusions: Increased pain ten days following stressful events is
related to psychogenic HPT activity in CRPS patients. Pain modula-
tion by thyroxine may assist understanding pain fluctuation etiol-
ogy and suggest new treatment avenues for managing neuropathic
pain.

doi:10.1016/j.jns.2013.07.1837

Abstract — WCN 2013
No: 339
Topic: 9 — Pain
Duloxetine-induced life-threatening long QT syndrome

M. Stuhec. Clinical Pharmacy, Psychiatric Hospital Ormoz, Ormoz, Slovenia

Background: There are few reports of cardiovascular adverse effects
of DH.
Objective: The present article describes a case of prolonged QTc and
life-threatening arrhythmias in patient treated with DH.
Patients and methods: A 52-year-old Slovenian female was
admitted in 2012 to hospital, because of resistant major depressive
disorder (MDD). Her medications previous to hospitalization included
bupropion 300 mg daily (BUP). There was no family history of sudden
cardiac death. Treatment with DH titrated from 30 mg to 90 mg daily
was introduced in the hospital, which was followed by gradual
symptoms improvement (QTc= 388 ms, normal heart rate and blood
pressure). After two months of this treatment, palpitations and loss of
consciousness were reported with increased heart rate (76 bpm), sinus
arrhythmia and prolonged QT (QTc= 460 ms) interval. Clinical
pharmacist advised dose reduction to 30 mg of DH daily. After a one-
week dose reduction of DH to 30 mg daily, cardiovascular status
returned to normal (QTc = 398 ms, 65 bpm). She left hospital 2 weeks
later.
Results: These findings were attributed to adverse effect associated
with DH use. Symptoms of MDD were treated successfully. CYP2D6
has a major role in the metabolism of BUP, so we believe that
pharmacokinetic drug interaction with DH and BUP occurred, which
led to toxic concentration of DH.
Conclusion: In conclusion, even though DH is generally known to be
a well-tolerated and safe drug, physicians and clinical pharmacists
should be aware of the risk of cardiovascular adverse effects.

doi:10.1016/j.jns.2013.07.1838
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Refractory chronic pain due to compressive myelopathy:
Case report

B.B. Butterby, I.C.D. Souza, C.D. Rocha, J.A.D. Oliveira Júnior, W.N. Naves,
F.O. Gomes, J.E.D.S. Cavalcante. Faculdade de Medicina, Universidade
Federal de Goiás, Goiânia, Brazil

Background: Spondylolisthesis prevalence is reported to increase
with age and to be higher among women than men and knowledge
about progression of this disease is limited.
Objective: To report a case of refractory chronic pain which inves-
tigation showed compressive myelopathy secondary to severe spon-
dylolisthesis and degenerative cervical spondylodiscopathy, without
neurological deficit.
Patients and methods/material and methods: Anamnesis, physical
examination,magnetic resonance imaging (MRI) andmedical literature.
Results: CMM, female, 71 years old, reported auto accident 11 years ago
with right humerus fracture and subsequent surgery. Somemonths later
a cervicobrachial, thoracic and lumbar pain described as stab, intermit-
tent and severe started. Ten years ago began treatment for chronic pain,
without improvement. On examination global hyperreflexia was found.
MRI showed compressivemyelopathywith areas of reduced diameter of
spinal canal associated with edema and myelomalacia: important
anterior axial subluxation of C5 above C6 and degenerative cervical
spondylodiscopathy especially from C4 to C7. Surgery is indicated for
listhesis larger than 50% and refractory pain, however, given the
instability of the cervical spine and age, the treatment was palliative.
Diagnosis could be earlier on emergency care after the auto accident
with X-ray; spinal pain and age above 50 years old would indicate
resonance at the beginning of ambulatorial treatment.
Conclusion: This case report shows some peculiarities. The first one is
rarity of myelopathy associated to severe listhesis without neurological
deficit. The other one is about the medical intervention: the possibility
of early diagnosis and the choice of palliative treatment.

doi:10.1016/j.jns.2013.07.1839
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Changes in skin tissue modulate
immobilization-induced hypersensitivity

Y. Sekinoa, J. Nakanob, Y. Hamauea, S. Chuganjib, J. Sakamotoc,
T. Yoshimuraa, T. Origuchia, M. Okitaa. aDepartment of Locomotive
Rehabilitation Science, Unit of Rehabilitation Sciences, Nagasaki University
Graduate School of Biomedical Sciences, Nagasaki, Japan, bUnit of Physical
and Occupational Therapy Sciences, Nagasaki University Graduate School
of Biochemical Sciences, Nagasaki, Japan, cDepartment of Rehabilitation,
Nagasaki University Hospital, Nagasaki, Japan

Background: Cast immobilization is known to induce pain in humans
and experimental animal models. However, the detailed mechanism
underlying this pain has not yet been elucidated. Recently, several lines
of evidence indicate a complex system of communication between
keratinocytes and the sensory afferents innervating the skin, which
modulate pain sensitivity.
Objective: In this study, we investigated 1) changes in sensory nerve
fibers; 2)whether nerve growth factor (NGF) expression increases in the
epidermis; and 3) whether the expression of ion channels, particularly
transient receptor potential vanilloid 1 (TRPV1) and purinergic receptor
P2X3, changes in the epidermis in plantar skin of rat hind paw after 1, 2,
and 4 weeks of ankle joint immobilization by casting.
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Material and methods: The von Frey test and plantar test were
performed to examine noxious sensitivity of the skin. Sensory nerve
fiber densities were assessed in the basal epidermal layer and
expression levels of NGF, TRPV1, and P2X3 in the epidermis were
examined by immunohistological methods.
Results: In the skin of immobilized rats, both myelinated A fibers and
unmyelinated C fibers were increased. NGF, TRPV1, and P2X3

expression levels in the epidermis were also increased. Although, the
expression levels of NGF did not show a meaningful change through
the immobilization periods, other changes became remarkable,
depending on the period of immobilization.
Conclusion:Our results suggest that changes in peripheral nerves, NGF,
TRPV1 and P2X3 in skinmight be partly responsible for immobilization-
induced pain.

doi:10.1016/j.jns.2013.07.1840
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Three dimensional computerized mobilization of the cervical spine
for the treatment of chronic neck pain and associated headache

Y. Rivera, S. Aharonib. aHillel Yaffe Medical Center, Hadera, Israel,
bPhysical Therapy, Hillel Yaffe Medical Center, Hadera, Israel

Background: Physical therapy has been successfully used for the
treatment of chronic neck pain (NP).
Objective: Investigate the safety and efficacy of computerized mobili-
zation of the cervical spine in 3-dimensional space for the treatment of
chronic NP.
Methods: Pilot, open, non-controlled, trial utilizing the Occiflex device
(Headway Ltd. Misgav, Israel). We recruited patients with chronic NP
due to facet joint disorder, myofascial pain syndrome, and whiplash
injury. We excluded patients with myelopathy or radiculopathy.
Treatment sessions lasted 20 min, twice a week, for 6 weeks. We
evaluated patients with weekly visual analog score (VAS), neck
disability index (NDI), neck range of motion (CROM), and joint position
error (JPE).
Results:Werecruited 7women and twomen,with amean age of 50.5 ±
13.5 years. Treatment was not associated with any significant adverse
effects. Comparing baseline to the last week of the trial (6), pain scores
dropped by 2.9 VAS points (p b 0.01); CROM increased by 11% on the
average of the 6 combined movements (p = 0.01); NDI showed
significant reduction (p = 0.03); JPE significantly decreased at the end
of the study (p b 0.05). Five out of 7 patients with concomitant headache
(tension type headache, migraine, and cervicogenic headache) reported
that their headache improved during the trial and 2 weeks following
treatment completion.
Conclusions: Preliminary results of this trial show that computerized
mobilization is safe and potentially effective for the treatment of
chronic neck pain and associated headache. The co-occurrence of
neck pain and headache and their response to treatment, suggests
shared pathophysiological mechanisms.

doi:10.1016/j.jns.2013.07.1841
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Dose-dependent paclitaxel-induced neuropathy in mice

I. Spiridon, A. Luca, G. Andron, D. Marian, T. Alexa, C.R. Bohotin.
Centre for the Study and Therapy of Pain, University ofMedicine Gr. T. Popa
Iasi, Iasi, Romania

Paclitaxel is a common anti-neoplastic drug, with benefits counter-
balanced by painful sensory neuropathy, resulting in dosage limitation.
Animal models are used in research for drugs that can minimise this
type of neurotoxicity; however, literature quotes several doses that can
be administered in studies involvingmice, with no consensus regarding
the ideal dose.
The objective of this study was to assess mechanical and thermal
allodynia after administering different doses of paclitaxel in a mouse
model.
Twenty-four BALB/c mice received i.p. injections with paclitaxel/
saline (mg/kg b.w.) for seven consecutive days as follows: group P1
(1 mg), group P2 (2 mg), group P5 (5 mg) and group C (control). The
animals' mechanical and thermal thresholds were assessed. Exper-
imental data were compared with baseline and with control group.
Statistical analysis was performed.
In group P1, thermal hyperalgesia appeared after the second dose
(p= 0.02), but was short-lasting. There were no differences in
mechanical thresholds throughout the experiment. In group P2, both
thermal and mechanical persistent hyperalgesia appeared around the
16th day of the experiment (p= 0.03, p = 0.001). In group P5, both
thermal (p= 0.005) and mechanical persistent hyperalgesia appeared
around the 7th day post-administration.
Results indicate that a 2 mg/kg b.w. dose is ideal for replicating
paclitaxel-induced peripheral neuropathy in mice. A 1 mg/kg b.w. dose
not only induced short-lasting modifications but also different time-
frames in mechanical and thermal hyperalgesia, whereas the 5 mg/kg
b.w. dose induced a decrease in the overall quality of the animals' life.

doi:10.1016/j.jns.2013.07.1842
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Analgesic efficacy of fulranumab in patients with painful diabetic
peripheral neuropathy in a randomized, placebo-controlled,
double-blind study

H. Wanga, G. Romanoa, M.E. Frustacib, P. Sangaa, S. Nessa, L.J. Russella,
M. Fedgchina, K.M. Kellya, J. Thipphawongc. aJanssen Research &
Development, LLC, Titusville, NJ, USA, bJanssen Research & Development,
LLC, Spring House, PA, USA, cJanssen Research & Development, LLC,
Fremont, CA, USA

Background: Nerve Growth Factor (NGF) antibodies offer a potential
treatment option in diabetic peripheral neuropathy (DPN).
Objective: To evaluate analgesic efficacy of fulranumab in patients
with painful DPN.
Patients and methods: Phase-2 study with a 12-week double-blind
(DB) efficacy-, 40-week DB safety extension-, and 52-week open-label
safety extension phase. Patients with moderate-to-severe pain, strati-
fied by concomitant treatment for neuropathic pain (yes/no), randomly
(3:2:2:3) received placebo or fulranumab (1 mg-, 3 mg-, or 10 mg;
every 4 weeks [Q4wk] subcutaneously).
Results: Due to USFDA clinical hold, 77 of planned 200 patients were
enrolled: 62 (81%) patients (55.8% men; 81.8% white; mean age
59 years) completed the DB efficacy phase. Change in 7-day average
pain intensity score from baseline to week-12 (primary endpoint)
showed a positive dose response (p= 0.014, one-sided); the pair-wise
comparison between 10 mgQ4wk dose to placebo was significant
(nominal p = 0.04, two-sided). Least square (LS) means differences
(95% CI) in change from baseline in average pain intensity scores vs.
placebo were: 1 mgQ4wk, 0.1 (−1.26; 1.36); 3 mgQ4wk, −0.6
(−1.98; 0.74); and 10mgQ4wk,−1.2 (−2.44;−0.06). 30% responder
rates at week-12were: placebo, 21%; 1 mgQ4wk, 44%; 3 mgQ4wk, 43%;
and 10 mgQ4wk, 61%. Secondary efficacy endpoints showed dose-
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related improvement trends. Most common (≥5 patients) adverse
events for total fulranumab-treated patients vs. placebo were: periph-
eral oedema (11% vs. 0%), arthralgia (11% vs. 13%), and diarrhoea (9% vs.
8%). No cases of joint replacement or deaths were reported.
Conclusions: Despite early study termination, fulranumab treatment
resulted in dose-dependent efficacy and was generally tolerable.

doi:10.1016/j.jns.2013.07.1843
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Pregabalin beneficial effects on sleep quality or health-related
quality of life are poorly correlated with reduction on pain intensity

S. Perez-Lloreta, G. Meza Rojasb, M.C. Menonic, G. Ruizd, C. Velazquezb,
H. Rodriguezd, M.V. Reya, D. Cardinalie, PGB Study Group. aClinical
Pharmacology, CHU Toulouse, Toulouse, France, bInstituto Mutual de la
Salud, Asuncion, Paraguay, cServicio de Endocrinología y Metabolismo del
Hospital Central, Asuncion, Paraguay, dCentro Médico Santa Clara,
Asuncion, Paraguay, eDepartamento de Docencia e Investigación, Facultad
de Ciencias Médicas, Pontificia Universidad Católica Argentina,
Buenos Aires, Argentina

Background: Pregabalin (PGB) has been shown to improve sleep
quality and Health-related Quality of Life (HRQoL) as well as pain
intensity in neuropathic patients.
Objectives: To explore the magnitude of the correlations between
changes in pain intensity, sleep quality and HRQoL after PGB treatment.
Methods: 138 patients suffering from neuropathic pain of any origin
and without an adequate response to analgesics received an 8-week
treatment course of PGB in an open-labeled fashion. Pain intensity,
sleep quality and HRQoL outcomes were evaluated at baseline and at
week 8 bymeans of a numerical rating scale (NRS), the Pittsburgh Sleep
Quality Index (PSQI) and the EuroQuol health-state visuoanalogic
(EQ-5D VAS) score, respectively.
Results: At week 8, mean PGB dose was 166.7 ± 7.8 mg/day. Pain
intensity NRS score, PSQI total score and EQ-5D VAS score were
improved by 66.5 ± 1.9%, 40.0 ± 3.6% and 26.4 ± 4.7% (all p b 0.01)
respectively. Correlations between percent change from baseline in
pain NRS score and PSQI total score or EQ-5D VAS scores were r = 0.36
(p b 0.01, R2 = 0.11) and r =−0.20 (p b 0.02, R2 = 0.05) respectively.
A multivariate logistic regression analysis disclosed that PSQI score
change below the median (i.e. a better outcome) was related to higher
EQ-5D VAS score change (OR= 2.15 [95%CI = 1.09–4.25]) whereas
pain intensity NRS score change below themedianwas not (1.58 [0.78–
3.23]).
Conclusion: In our study PGB-related improvements in sleep quality
and HRQoL were marginally related to reductions in pain intensity in
neuropathic patients. Improvement in sleep quality was a significant
predictor of better HRQoL whereas pain intensity reduction was not.

doi:10.1016/j.jns.2013.07.1844
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One year follow-up study onpain in patientswith ParkinsonDisease

C. Zaharia, D. Pirscoveanu, V. Tudorica, F. Trifan, D. Stanca, C. Albu,
O. Alexandru. University of Medicine and Pharmacy, Craiova, Romania

Background: Pain is recognized as a non-motor symptom in Parkinson
Disease (PD). There is musculoskeletal, neuritic, radicular or dystonia-
associated pain.

Patients and method: We enrolled in our study 72 patients (30 men
and 42 women) with idiopathic PD. They were on stages 2 to 4 on
Hoehn–Yahr Scale. They had stable dose of l-dopa 3 months prior to
study (average dose 875 mg/day)and no other disease responsible
for the pain. We assessed the intensity of the pain using the 5-Point
Verbal Rating Scale (VRS-5), 6 Point Behavioral Rating Scale (BRS-6)
and 11-Point Box Scale (BS-11). Most of our patients suffered from
musculoskeletal pain and dystonia-associated pain. We slowly
reduced total daily l-dopa dose from average dose of 875 mg/day to
average dose of 785 mg and we concomitantly introduced dopamine
agonist ropinirole extended release 2 to 16 mg/day (average dose
7.25 mg/day). The intensity of pain was assessed at the beginning
of the study after 6 months and one year later. The results were
analyzed by Student's Test.
Results: 12% of patients did not present pain, 42% of them had mild
pain, 32% discomforting pain and 14% distressing pain. At the beginning
of the study we obtained 4.2 BRS6 Score and 7.9 BS11 Score. One year
later our PD patients showed 3 BRS6 Score and 4.2 BS 11 Score.
Conclusion: By adding dopamine agonist and reducing l-dopa daily
dose the intensity of pain in PD patients can be significantly lowered.
This fact leads to the improvement of the quality of PD patient's life.

doi:10.1016/j.jns.2013.07.1845
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Clinical characteristics of toxin in Japanese poisonous Clitocybe
acromelalga mushroom

S. Okawaa, M. Matsudaa, M. Sugawaraa, A. Kitabayashib, J. Kurokic,
H. Ohnishia. aNeurology, Akita University Graduate School of Medicine,
Akita, Japan, bInternal Medicine, Akita Kumiai General Hospital, Akita,
Japan, cInternal Medicine, Yuri Kumiai General Hospital, Yurihonjyo, Japan

Background: Erythromelalgia has been reported in cases of mush-
room poisoning with Clitocybe acromelalga in Japan and South Korea,
and Clitocybe amoenolens in France and Italy; however, the detailed
clinical features have not been well described in the English-
language literature. The responsible toxin remains undetermined,
although acromelic acid isolated from both species is regarded as a
candidate.
Objective: To find the clinical characteristics of the toxin in
C. acromelalga.
Patients and methods: We analyzed the clinical course of three
patients with the poisoning. Their ingested mushroomswere identified
as C. acromelalga,with inspection by specialists andmass spectrometric
determination detecting acromelic acid.
Results: Intervals between ingestion and onset were 1, 3, and 5 days,
respectively. Allodynia was more severe in the fingers and toes, but
redness and swelling were absent. Severe arthralgia was provoked by
motion in all joints of the extremities, somuch so that the patients could
hardly move their limbs as if suffering from quadriplegia. Pain occurred
also in the neck, auricles, tongue, and pharynx, causing dysphagia in
two patients. Three weeks after onset, the allodynia disappeared, but
multiple arthralgias persisted, resistingmedications in the two patients.
Scores on the 100-mm visual analog scale were 52 mm and 73 mm,
respectively, 3 months after onset, and then decreased gradually over
several months.
Conclusions: The toxin in C. acromelalga does not necessarily cause
erythema. It can exert its effects several days after being ingested,
and affect sensory nervous systems originating from various body
parts, characteristically including joints.

doi:10.1016/j.jns.2013.07.1846
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Reduction of thalamic tremor with deep brain stimulation
performed for post stroke chronic central pain

E. Papuća, K. Obszańskaa, T. Trojanowskib, Z. Stelmasiakc, K. Rejdakc.
aMedical University of Lublin, Medical University of Lublin, Lublin,
Poland, bDepartment of Neurosurgery, Medical University of Lublin,
Lublin, Poland, cDepartment of Neurology, Medical University of Lublin,
Lublin, Poland

Background: Deep brain stimulation (DBS) for the treatment of
medically intractable pain has been in use for nearly 60 years. This
experience was supported by later observations that electrical stimu-
lation of the thalamus or thalamotomy could alleviate or arrest limb
tremor. Presently DBS of the sensory thalamus and the periventricular/
peri-aqueductal grey area complex may be applied for treatment of
intractable neuropathic pain syndrome.
Objective: To present the patient who underwent the DBS surgery
for chronic central pain (with stimulation of the periventricular/
peri-aqueductal grey matter and ventroposterolateral thalamic
nucleus) and experienced alleviation of thalamic tremor.
Patients and methods: We present a patient who experienced
ischemic stroke within the posterolateral part of left thalamus with
subsequent severe burning pain localized in right upper limb,
predominantly within the hand and thalamic tremor which occurred
4 months after stroke. After 2 years of ineffective treatment the
patient was offered implantation of electrodes to the periventricular
grey matter (PVG)/periaqueductal grey matter (PAG) as well as
implantation an electrode to ventroposterolateral thalamic nucleus
(VPL).
Results: Soon after starting simultaneous PAG/PVG and PVL stimu-
lation we observed significant alleviation of the patient's thalamic
tremor in the hand, which persisted over subsequent months. We
discuss possible mechanism underlying tremor suppression in our
patient, probably at the level of cerebellar outflow pathways.
Conclusions: The study highlights the fact that DBS provide more
insight into the functional anatomy of the thalamus, which used to
be available from animal studies only.

doi:10.1016/j.jns.2013.07.1847
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Minimally invasive treatment of refractory low back pain caused
by degenerative spine disease

K. Tyulikova, I. Litvinenkoa, V. Manukovskyb. aKirov Military Medical
Academy, Saint Petersburg, Russia, bSaint-Petersburg I.I. Dzhanelidze
Research Institute of Emergency Medicine, Saint Petersburg, Russia

Background: Puncture techniques—nucleoplasty and radio frequen-
cy denervation—have recently been widely used for the treatment of
pain syndrome caused by intervertebral disc protrusion.
Objective: The purpose of the study was to assess the effectiveness of
nucleoplasty and radio frequency denervation of intervertebral joints as
advanced minimally invasive surgical techniques for alleviating pain in
the case of intervertebral disc disease, spondylarthrosis and other
vertebroneurologic diseases accompanying degenerative disc disease.
Materials andmethods:All patients had a history of pain syndrome for
not less than 3 months and were followed up after undergoing
minimally-invasive procedures for a year. To assess the effectiveness
the Visual Analogue Scale and Treatment Satisfaction Scale were used.
81 patients, aged between 30 and 57 years, underwent nucleoplasty

and radio frequency denervation. 70 patients of control group were
treated therapeutically.
Results: No complications were noted. At a 12 month follow-up all
operated patients showed the decrease of pain syndrome intensity
according to the Visual Analogue Scale (p b 0.0001), and treatment
satisfaction scores were higher compared to patients treated therapeu-
tically (p b 0.001).
Conclusions: Minimally invasive electrosurgical techniques appeared
to be safe and effective in the treatment of carefully selected patients
suffering from low back and leg pains caused by a degenerative–
dystrophic process. Nucleoplasty technique is more effective in younger
patients. Procedures performed at several levels also result in marked
clinical improvement. Primary advantages of these techniques were their
safety and efficacy, minimal invasiveness and the absence of a peridural
scar. They do not complicate further microsurgical intervention.

doi:10.1016/j.jns.2013.07.1848
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Control of chronic pain by the ubiquitin proteasome system

T. Yakovlevaa, M.H. Ossipovb, A.S. Ahmedc, G. Bakalkina. aDepartment
of Pharmaceutical Biosciences, Uppsala University, Uppsala, Sweden,
bUniversity of Arizona Health Sciences Center, Tucson, AZ, USA, cKarolinska
University Hospital, Stockholm, Sweden

Chronic pain is maintained by long-lasting neuroplastic changes in
synapses and several proteins critical for synaptic plasticity are
degraded by the ubiquitin–proteasome system (UPS). Here, we show
that proteasome inhibitors prevented the development and reversed
nerve injury-induced pain behavior. Proteasome inhibitors blocked
mechanical allodynia and thermal hyperalgesia in three pain models
although they did not modify responses to mechanical stimuli, but
partially inhibited responses to thermal stimuli in control rats. The
effects of proteasome inhibitors on chronic pain were apparently
mediated through several cellular mechanisms indispensable for
chronic pain, including those of dynorphin A release and postsynaptic
actions, and of CGRP secretion. Levels of several UPS proteins were
reduced in animals with neuropathic pain, suggesting that UPS
downregulation, like effects of proteasome inhibitors, counteracts the
development of chronic pain. The inhibitors did not producemarked or
disablingmotor disturbances at doses that were used tomodify chronic
pain. These results suggest that the UPS is a critical intracellular
regulator of pathological pain, and that UPS-mediated protein degra-
dation is required for maintenance of chronic pain. Furthermore, in
adjuvant-induced arthritis and experimental osteoarthritis models the
inhibition of proteasome reversed the pain behavior and also reduced
the severity of arthritis and joint destruction. Our findings suggest that
nontoxic proteasome inhibitors may represent a novel pharmacother-
apy for chronic pain.
Ossipov et al. (2007) J Neurosci 27: 8226-37; Ahmed et al. (2010)
Arthritis Rheum 62: 2160-9; Ahmed et al. (2012) Pain 153: 18-6.

doi:10.1016/j.jns.2013.07.1849
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Effects of arterial hypertension on the electromyographic data in
patients with injuries of nerves

F. Devlikamova, D. Safina, A. Rogozhin. Kazan State Medical Academy,
Kazan, Russia
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Introduction: The structural changes in vasa nervorum in hyperten-
sive rates are similar to the changes in vessels of the brain that can
lead to ischemia of the peripheral nerves (Sabbatini M. et al., 1996).
Methods and materials: Thirty nine patients (31 men and 8 women,
average age—48.1 ± 1.7) with trauma of nerve (in the period from
3 months to 1 year after the injury) and neuropathic pain have been
surveyed: 23 patients with arterial hypertension (AH), 16 patients
without AH. Nerve conduction study of injured nerves and neuro-
pathic pain scale were assessed in all patients.
Results: Intensity of neuropathic pain in the group with AHwas 33.0 ±
2.6, in the group without AH—51.0 ± 1.9 (p b 0.01). Amplitudes
of M-response (M ± m, mV) in patients with and without AH
were as follows: n. musculocutaneus—2.1 ± 1.2 and 4.6 ± 1.0, n.
suprascapularis—1.1 ± 0.4 and 1.3 ± 1.1, n. axilaris—1.7 ± 1.2 and
4.9 ±1.2, n. medianus—1.5 ± 0.4 and 1.9 ± 0.5, n. ulnaris—1.9 ± 0.4
and 1.6 ± 0.5, n. radialis—1.4 ± 0.3 and 1.7 ± 0.3. Motor conduction
velocities (M ± m, m/s) in patients with and without AH were as
follows: n. medianus—28.9 ±2.8 and 38.7 ± 1.7, n. ulnaris—28.5 ± 2.3
and 36.5 ± 2.9, n. radialis—24.9 ±4.3 and 39.4 ± 1.7.Motor conduction
velocity was slower in the group of patients with AH (p b 0.01). The
amplitude of M-response did not depend on AH (p N 0.05).
Conclusions: Our data suggests that arterial hypertension in patients
with traumatic neuropathy can predispose for more severe nerve
injuries and more intensive neuropathic pain.

doi:10.1016/j.jns.2013.07.1850
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Dynamic evaluation of the cervical spine in 3T reveals
position-dependent changes of pathology in patients with
cervical pain syndrome

A. Ragoschke-schumma,b, F. Rauerc, T.E. Mayerc. aNeuroradiology,
University Clinic of Jena, Jena, Germany, bNeurology, Universitätsklinik
des Saarlandes, Jena, Germany, cNeuroradiology, Universitätsklinik Jena,
Jena, Germany

Background: Neck pain syndromes account for major costs of medical
treatment and non-productive time in developed countries. However,
there is poor correlation between pain severity and morphological
findings.
Objective: The aim of this study was to examine the cervical spine by
means of 3T-MRI in dynamic positions. Pathologic changes were
measured and correlated with a pain-questionnaire.
Patients and methods: MR-imaging was performed with a 3T-
Scanner (TrioTim, Siemens, Germany). Dynamic examination of the
cervical Spine involved neutral position, ante- and retroflexion. For
assessment of pain and functional impairment the d-NPAD pain-
questionnaire was performed. Statistic evaluation with SPSS.
Results: 50 patients with neck pain syndromes (25m/25f), age ranging
from 23 to 77 years (average 47.8 ± 13.3 years) were included. Sagittal
T2w-TSE-images in all three positions were obtained within 6:06 min.
Processes leading to stenosis of the spinal canal were significantly
pronounced in retroflexion. Most pathologic changes were present on
the level of C6/7 and C7/Th1. There was no significant correlation of the
morphological findings with the reported pain intensity or functional
impairment.
Discussion: 3T-dynamicMRI-examination of the cervical spine helps to
differentiate pathologic changes of the cervical spine. Bones and soft-
tissue structures are depicted in excellent quality. Stenosing degener-
ative processes of cervical spine are pronounced in retroflection.
Conclusion: Stenosing degenerative changes of the cervical spine are
pronounced in retroflexion. The lack of correlation between dynamic

morphological changes and pain-questionnaire remains a problem of
assessment of the complex disease of neck pain syndrome and makes
further research necessary.

doi:10.1016/j.jns.2013.07.1851
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Post-operative pain control for perineal surgeries: A comparative
study of caudal ketorolac versus lignocaine block among
Pakistani population

T. Hussaina,b, Q.A. Qureshia, J. Zahira. aHoly Family Hospital, Rawalpindi,
Pakistan, bTongji Medical College, Huazhong University of Science and
Technology, Wuhan, China

Background: Post operative pain is a strong contributing factor
towards morbidity and limited mortality. Correct plan management
regarding pain control helps in avoiding excessive health expendi-
ture thus reducing financial strain in addition to improving quality of
life.
Aim: Comparison was done between the post operative analgesia
provided by caudal Ketorolac versus Caudal Lignocaine after perineal
surgeries like hemorrhoidectomy, anal fissurectomy and anal
fistulectomy.
Methods: This studywas conducted at the Anaesthesiology department
IIMC-T, Railway Hospital, Rawalpindi, Pakistan over a period of
6 months. A total of 50 patients undergoing perineal surgeries under
general anesthesia were studied by conventional sampling. These
patients were given injection Nalbuphine 10 mg I/V peroperatively.
They were divided into two study groups; A & B. Group A comprised of
25 patients who were given injection Lignocaine 1% through caudal
block. Group B also comprised of 25 patients, received Ketorolac 10 mg
through caudal route. Pain relief was assessed by using Pakistan Coin
Pain Scale (PCS) and Visual Analogue Scale (VAS).
Results: It was observed that caudal lignocaine provided prolonged
analgesia (135 ± 20 min versus 90 ± 12 min) postoperatively after
perineal surgeries as compared to caudal Ketorolac. Patient mobility
was affected less with Ketorolac (18% versus 39%). Bowel and
bladder paralysis was not seen in group B patients.
Conclusions: This study shows that caudal lignocaine provides
better analgesia, with fewer side effects and it is more economical
as compared to Ketorolac since need of adjuvant pain killers was less
frequent in this group. Early mobilization of patients and discharge
from hospital were seen in Ketorolac group which required frequent
adjuvant drugs i.e. injection Nalbuphine adding to the cost of
treatment.

doi:10.1016/j.jns.2013.07.1852
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Epileptic seizures of pain (algic seizures) in children

A. Kholin. Department of Child Neurology, Neurosurgery and Medical
Genetic, Russian National Research Medical University, Moscow, Russia,
Department of Psychoneurology N2, Russian Children Clinical Hospital,
Moscow, Russia

Background: Predominantly epileptic patients don't feel pain during
the seizures. But in some forms of epilepsy patients have special
types of simple focal seizures so-called algic seizures accompanying
with pain sensations, sometimes very severe.
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Objective: The aim of the presented study was analyzing the forms
of epilepsy with algic seizures, its etiology and localization of ictal
(seizure) patterns on the EEG.
Patients and methods: Among the patients investigated and treated
in the Psycho-Neurological Department Nº2 of RCCH at the period
2006–2012 years were revealed 15 children with algic seizures fixed
by video-EEG monitoring.
Results: The group of patient (n= 15) consists of 9 girls and 6 boys
(age range 11 month–14 years) suffered with algic seizures: somato-
sensory algic seizures—6 patient, ictal headache—5, somatosensory +
headache—2, headache + vomiting + ictal amaurosis—1 and ictal
abdominal pain—1 girl. The etiology of epilepsy was symptomatic in
10 cases (Kozhevnicov–Rasmussen encephalitis—2 cases, case of
Kozhevnicov epilepsy, Sturge–Weber syndrome, dysembryoplastic
neuroepithelial tumor (DNET), focal cortical dysplasia (FCD), post-
traumatic epilepsy, hippocampal sclerosis and diffuse hypoxic–
ischemic encephalopathy), cryptogenic in 3 cases and also in 3
patients—idiopathic (Panayiotopoulos syndrome—2, and migraine–
epilepsy). Ictogenic brain regions were temporal in 4 cases, occipito-
posteriotemporal—4, occipital—3, parieto-temporal—2 and parieto-
central—also in 2 patients.
Conclusion: Epileptic seizures of pain are rare but not so casuistic
condition. Epileptic cerebral mechanism of pain must be considered
by neurologists and other clinicians. This group of patients needs
specific therapy with antiepileptic drugs and sometimes in symp-
tomatic cases with pharmacoresistance–epileptic surgery.

doi:10.1016/j.jns.2013.07.1853
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Fibromyalgia: Another clinical feature of generalized
pain syndrome?

A.A. Karapetyana, H. Manvelyanb. aFamily Medicine, Yerevan State
Medical University after M. Heratsi, Yerevan, Armenia, bNeurology,
Yerevan State Medical University, Yerevan, Armenia

Background: Fibromyalgia (FM) is underestimated neurological disor-
der characterized by widespread pain on axial skeleton and body, with
typical symmetrical tender points. Considered as a disease or syndrome,
FM is estimated to affect 2–4% of the population, although the vast
number of patients with FM is being diagnosed by 5th year of suffering.
Objective: Our aim was to reveal potential comorbidities in patients
with FM.
Material and methods: 123 patients with confirmed diagnosis of
FM, 70 females and 53 males, age 51 ± 15 years, were evaluated
for comorbidities: Hypothyreosis, Tension Type Headaches (TTH),
Chronic Fatigue Syndrome (CFS), Irritated Bowel Syndrome (IBS) and
Hyperhomocysteinemia.
Results: CFS was found in 96 patients (78%), Hyperhomocysteinemia
was found in 68 patients (55%), Hypothyreosis (including Hashimoto
type) was found in 42 patients (34%), TTH was established in 82
patients (66%) and IBS in 15 (12%). Most of the patients indicated the
serious impact of the pain in their quality of life and everyday
activities.
Conclusion: All patients with FM need thoughtful evaluation for
possible comorbidities. Although FM has distinct diagnostic criteria,
most of the patients with FM were suffering of other discreet
comorbidities, including thyroid dysfunction, elevated level of
homocysteine and Tension Type Headaches, some had different
combination of several. In our opinion, FM with those comorbidities
must be considered as part of Generalized Pain Syndrome, and each
patient with TTH must be additionally evaluated for FM also. In-time

diagnostics and clinical evaluation for other features of Generalized
Pain Syndrome are paramount for successful management.

doi:10.1016/j.jns.2013.07.1854
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Lower trunk brachial plexopathy by lung mass, demonstrated
with ultrasound

H.K. Parka, M.-W. Kimb. aDepartment of Rehabilitation Medicine,
Catholic University of Korea, Catholic Medical Center, Seoul, Republic
of Korea, bDepartment of Rehabilitation Medicine, Catholic University of
Korea, Catholic Medical Center, Incheon, Republic of Korea

The brachial plexus supplies most of the upper extremity. Due to its
large size and superficial location, it is vulnerable to trauma, and it can
be influenced secondarily by neighboring structures affected by
skeletal, pulmonary, or vascular disease. We report a case of brachial
plexopathy caused by a lungmass, discovered by ultrasound. A 45-year
old man had complained of right scapular area pain over 6 months, and
right hand grasp power weakness developed. He had conservative care
including physical therapy, injection and acupuncture, but his symp-
toms aggravated. To rule out cervical radiculopathy, he was referred to
our department for electrodiagnostic test, and the testwasperformed at
5 months after the onset. The findings of the electrodiagnostic testwere
compatible with injury of lower trunk of brachial plexus. Ultrasound
imaging study revealed collapsed right internal jugular vein by a
remarkable mass. Shortly afterward, a head& neck angio (CE) 3DMDCT
and MRI were done, and a lung tumor was found in the right lung apex
and supraclavicular region, sized 4.5 times 4 cm. The lung mass caused
the scapular pain and brachial plexopathy.
Ultrasound is an effective and established technique in musculoskel-
etal imaging, and by using ultrasound in brachial plexus imaging,
we could access each individual components of the brachial plexus
continuously by shifting the probe back and forth. Therefore, it will
be helpful for physical medicine and rehabilitation specialists to be
familiar with brachial plexus, using ultrasound.

doi:10.1016/j.jns.2013.07.1855
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The results of anxiolytic treatment in patients with chronic
vertebrogenic low back pain syndrome

K. Tsurko, V. Chyzhyk, V. Velugina, T. Rudkouskaya,M. Khitrun, P. Buiko.
Chair of Neurological and Neurosurgery Diseases, Belarusian State Medical
University, Minsk, Belarus

Background: Accompanying increase in levels of anxiety and depres-
sion in patients with chronic low back pain has negative influence on
course of primary disease.
Objective: To study effects of anxiolytic therapy in patients with
chronic vertebrogenic low back pain syndrome.
Material and methods: 30 patients with chronic vertebrogenic low
back pain syndrome were divided onto 2 groups:

1st group received standard protocol treatment,
2nd—standard protocol treatment and Tenoten.

During the 60 day observation period patients had four visits (days 0, 7,
30, 60). On each visit patients underwent neurological examination;
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Hamilton Anxiety Rate Scale (HARS) assessment; completed Brief
Pain Inventory (BPI), Beck Depression Inventory (BDI-II) and SF-36
questionnaires.
Results: According to the results of HARS on screening 60% of patients
had clinically significant anxiety level. BDI-II assessment revealed that
70% of patients suffer from depression of various severity. On day 60
visit a group of patients receiving Tenoten showed anxiety and
depression level reduction (41.8% and 44.8% respectively), control
group had increase of mentioned parameters. Influence of pain on
quality of life (BPI results) was gradually decreasing during treatment
period in group with anxiolytic therapy and reached 3.4 points (5.1—
control group). Along with anxiety and depression levels reduction
patients had improvement of SF-36 results.
Conclusion:

1. Patients with chronic vertebrogenic low back pain syndrome have
increase of anxiety and depression levels which influence primary
disease.

2. Anxiolytic therapy in patients with current pathology leads
to reduction of pain influence and has positive effect on quality
of life.

doi:10.1016/j.jns.2013.07.1856
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Progesterone reduces pain-related behaviour in chronic
constriction injury model of neuropathic pain

A. Mesdaghiniaa,b, H.R. Banafsheb. aPhysiology Research Center, Kashan
University of Medical Sciences, Kashan, Iran, bDepartment of
Pharmacology, Kashan University of Medical Sciences, Kashan, Iran

Background: Neuropathic pain results from lesions or diseases
affecting the somatosensory system and often responds poorly to
typical analgesics. Several studies support the crucial role of neuroactive
steroids in the modulation of pain. Progesterone and its derivatives as
neurosteroids produce antinociception and contribute to sex-based
differences in pain sensation. In addition, progesterone reduces
neuronal damage and improves functional outcome in animal models
of neurological disorders.
Objective: This project carried out to study the effect of progesterone
on expression and development of hyperalgesia and allodynia.
Material and methods: The chronic constriction injury (CCI) method
was performed on the sciatic nerve. Radiant heat was applied as
thermal stimulation for heat hyperalgesia. The cold and mechanical
stimulations were applied through acetone and von Frey filament.
Progesterone (10 mg/kg i.p.) was administered daily on days 1–14
after surgery. Behavioural tests including allodynia and hyperalgesia
phenomena were done on the rats before and 14 days after the
surgery.
Results: The CCI model caused significant increase in the behavioural
scores of cold and mechano-allodynia and heat hyperalgesia. The
chronic administration of progesterone reduced the behavioural scores
of neuropathic pain significantly but single injection of progesterone on
14th day post-surgery did not have any effect on behavioural scores of
neuropathic pain.
Conclusion: Our data indicate that chronic administration of
progesterone prevents the development of neuropathic pain but its
acute injection does not change the expression of neuropathic pain.
Our results suggest that progesterone could be considered as a new
approach for management of neuropathic pain.

doi:10.1016/j.jns.2013.07.1857
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The effect of lithium on painful diabetic neuropathy in
streptozotocin-induced diabetic rats

H.R. Banafshea,b, G.A. Hamidib, M. Brahimipoorb. aDepartment of
Pharmacology, Kashan University of Medical Sciences, Kashan,
Iran, bPhysiology Research Center, Kashan University of Medical Sciences,
Kashan, Iran

Background: Lithium is widely used in treatment of bipolar disorder
as a mood stabilizer. Recently, increasing body of evidences report
the neuroprotective effects of lithium against cell injuries caused by
different noxious stimuli in cultured cells and animal model of
neurodegenerative diseases.
Objective: The present study was conducted to determine the effect
of acute and chronic administration of lithium on pain-related
behavior in a rat model of peripheral diabetic neuropathy.
Material and methods: Animal studies were carried out on male
Wistar rats. All experiments followed the guidelines on ethical
standard for investigation of experimental pain in animals. Diabetic
neuropathy was induced by a single injection of 60 mg/kg strep-
tozotocin. From the seventh day after the induction of neuropathy,
the neuropathic rats received lithium intraperitoneally (5, 10 and
15 mg/kg/day) for ten days. The behavioral scores of neuropathic pain
were measured on the first day before the induction of neuropathy as
control and before and after lithium administration. The radiant heat
plantar and von Frey filament test were used for the assessment of
heat hyperalgesia and mechanical allodynia as behavioral scores of
neuropathic pain.
Results: Chronic administration of lithium decreased mechanical
allodynia scores with dose of 10 and 15 mg/kg in diabetic rats signif-
icantly but the acute administration of lithium did not change the
behavioral scores of neuropathic pain.
Conclusion: Our results suggest that lithium reduces the behavioral
scores of diabetic neuropathic pain and can be considered as a new
therapeutic potential for painful diabetic neuropathy.

doi:10.1016/j.jns.2013.07.1858
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Grey matter changes in chronic pain patients with and without
unilateral non-dermatomal sensory deficits (NDSDS)

F. Riederera,b, G. Landmannc, A.R. Gantenbeinb, L. Stockingerc, N. Egloffd,
H. Sprotte, W. Schleinzerc, S. Kolliasf, P.S. Sandorg. aNeurology,
Neurological Center Rosenhugel, Vienna, Austria, bUniversity Hospital
Zurich, Zurich, Switzerland, cPain Clinic Nottwil, Swiss Paraplegic Centre,
Nottwil, Switzerland, dPsychosomatic Division, C.L. Lory-Haus, Department
of General Internal Medicine, Inselspital, University Hospital Bern, Bern,
Switzerland, eSchmerzzentrum Basel, Basel, Switzerland, fNeuroradiology,
University Hospital Zurich, Zurich, Switzerland, gNeurology, RehaClinic,
Bad Zurzach, Baden, Switzerland

Background: About 20–40% of chronic pain patients have wide-
spread sensory deficits often in hemisensory distribution ipsilateral
to the site of pain, a phenomenon termed non-dermatomal sensory
deficits (NDSDs). Patients with NDSDs show no pathological findings
in standard investigations, but decreased activity in the sensory
system has been found in PET and fMRI studies.
Objectives: Cerebral grey matter changes were investigated in
chronic pain patients with and without NDSDs compared to healthy
controls (HC) using voxel-based morphometry.

Abstracts / Journal of the Neurological Sciences 333 (2013) e519–e536 e527

http://dx.doi.org/10.1016/j.jns.2013.07.1856
http://dx.doi.org/10.1016/j.jns.2013.07.1857
http://dx.doi.org/10.1016/j.jns.2013.07.1858


UN
CO

RR
EC

TE
D
PR

OO
F

Patients and methods: High resolution structural MRIs of the brain
were acquired in 25 chronic pain patients with unilateral NDSDs, 23
chronic pain patients without NDSDs (termed “pain-only”), and 29
HC. Mechanical detection thresholds (MDT) were determined in all
patients in the face, dorsum of hand and foot.
Results:MDTwas significantly lower ipsilaterally to pain only in NDSDs,
whereas “pain-only” patients had no significant side differences. In
patients with NDSDs grey matter increases were found in primary
sensory cortex, parietal regions and thalamus, as well as in lateral
temporal regions. “Pain-only” patients showed a greymatter increase in
the posterior insula and less pronounced changes in sensorimotor
cortex. In all patients, grey matter in the right middle and inferior
temporal gyrus was negatively correlated with MDT in the face.
Conclusion: These findings suggest that the dysfunctional sensory
processing in NDSDs is associated with structural changes in the soma-
tosensory system. Correlations of temporal cortex grey matter with
sensory loss suggest a role of this region in altered sensory perception.

doi:10.1016/j.jns.2013.07.1859
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Genetics and underlying mechanisms associated with hereditary
sensory and autonomic neuropathies

G. Rouleau. Neurology and Neurosurgery, Montreal Neurological
Institute—McGill University, Montreal, QC, Canada

Hereditary sensory and autonomic neuropathies (HSAN) are a group
of diseases characterized by a reduced sensitivity to pain, which
often results in unnoticed burns and mutilation of the fingers and
toes. It is not uncommon that affected individuals have to undergo
amputations. HSANII are now classified according to their underlying
genetic defect. We are studying two of the three forms of HSANII:
HSANII-A (WNK1/HSN2) and HSANII-C (KIF1A). Both disorders are
autosomal recessive and caused by mutations in an alternatively
spliced exon of the gene they belong to. In HSANII-A the mutations
are in an exon referred to HSN2 of WNK1 and in HSANII-C they are in
an exon referred to as 25b. A conditional mouse model has been
generated for HSANII-A and a second one is in preparation for
HSANII-C. While these models should provide novel insights about
these neuropathies, cellular and in in vitro experiments are also
conducted to understand the underlying pathogenic mechanisms at
play. In parallel, we are also pursuing more genetic studies using an
exome sequencing approach to identify other genes which could
explain HSAN cases that are not caused by WNK1/HSN2 or KIF1A
(exon 25b).

doi:10.1016/j.jns.2013.07.1860
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The effectiveness of Onabotulinum Toxin A injection in the
treatment of severe shoulder pain

Z. Elchami, E.H. Abd El Karim,M.B. Issa, R. Tannous, R.Massoud, E. Umlas.
Pain and Headache COE, IMC, Jeddah, Saudi Arabia

Background: Shoulder pain has three common pain generators:
rotator cuff muscles and tendons, bursa and shoulder capsule. Any
one of these structures can become a pain generator if they are
inflamed or injured. It can be hard to diagnose the pain generator
exactly as the symptoms, with these pathologies, are typically very

similar to each other. Most of these pathologies will cause symptoms
of pain, weakness, and loss of motion.
Objective: This study aims to evaluate the effectiveness of 200 U of
Onabotulinum Toxin A (Botox®) injection in the management of
severe shoulder pain.
Patients and methods: Trial was conducted over a period of 9 months
at the International Medical Center, KSA. 20 patients with severe
shoulder pain and moderate osteoarthritic/inflammatory changes were
evaluated, randomly given 200 U of Botox® injection therapy or trigger
point injection. Botox® was injected in the trapezius, deltoids, and
rotator cuff muscles, as well as intra-articular, in all cases. Inclusive
criteria: 8 males, 12 females; ages from 28 to 65, with mean age of
47 years. Exclusive criteria: patients who have infection (where Botox®
will be injected), pregnant, patients with neurological disorder
(e.g. Myasthenia Gravis), and medicines that may interact with Botox®
(e.g. Quinidine).
Results: Average improvement of about 75% was achieved by patients
who were treated with 200 U Botox®, and sustained for 8 months.
Conclusion: Botox® injection in 200 U dose is more helpful in
addressing severe chronic shoulder pain patients than trigger point
injection, and also in establishing long sustained efficacy.

doi:10.1016/j.jns.2013.07.1861
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Topical high-concentration menthol—Reproducibility of a human
surrogate model of Neuropathic Pain

S. Helfert, F. Mahn, P. Hüllemann, G. Wasner, R. Baron, A. Binder.
Division of Neurological Pain Research and Therapy, Department of
Neurology, University Hospital Schleswig-Holstein, Campus Kiel,
Kiel, Germany

Background: The topical application of high-concentration menthol
is used as a surrogate human model to study cold and mechanical
hyperalgesia. In this study, the reproducibility of this pain model as a
prerequisite for pharmacological trials was investigated.
Methods: High-concentration (40%) menthol was topically applied
to ten healthy volunteers' left and right ventral forearm at intervals
of four hours in a randomly assigned sequence. The procedure was
repeated in a second study period one week later. Selected quan-
titative sensory testing (QST) parameters were assessed before and
after menthol application using the standardized protocol of the
German Research Network on Neuropathic Pain (DFNS). Agreement
between variables was investigated using the paired t-test, reliability
was investigated by intra-class correlation and correlation analysis
was performed by using Pearson's product-moment correlation.
Results: A significant reduction of cold pain (CPT) and increase of
mechanical pain sensitivity (MPS) occurred after the application of
menthol, reflecting cold and mechanical (pinprick) hyperalgesia
(p b 0.001 resp.). High correlation coefficients (r = 0.96/0.89 (CPT);
0.93/0.87 (MPS)), high reliability and no significant differences (t-test;
p = 0.21–0.74) were assessed by correlation analysis.
Conclusions: The study demonstrated a high reproducibility of the
menthol surrogate pain model within the period of one week. This
indicates a suitability for the investigation of the induced symptoms
of cold and mechanical hyperalgesia, e.g. in pharmacological trials.
Acknowledgments: This study is part of the Europain project,
funded by the Innovative Medicines Initiative Joint Undertaking
(IMI JU; www.imi.europa.eu) Grant no 115007 and unrestricted
financial grants from Grünenthal GmbH and Pfizer Germany.

doi:10.1016/j.jns.2013.07.1862
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FabryScan — A screening tool for Fabry disease

J. Höpera, D. Naleschinskia, K. Arninga, R. Maaga, M. Biegstraatenb,
P. Kroppc, J. Lorenzenc, C.E.M. Hollakb, I.N. van Schaikd, P. Hartene,
R.A. Zeunerf, A. Bindera, R. Barona. aDivision of Neurological Pain Research
and Therapy, Department of Neurology, University Hospital
Schleswig-Holstein, Campus Kiel, Kiel, Germany, bDivision of Endocrinology
and Metabolism, Department of Internal Medicine, Academic Medical
Center, Amsterdam, The Netherlands, cInstitute of Medical Psychology and
Medical Sociology, Center of Nervous Diseases, Medical Faculty,
University of Rostock, Rostock, Germany, dDepartment of Neurology,
Academic Medical Center, Amsterdam, The Netherlands, eCenter of Internal
Rheumatology, University Hospital Schleswig-Holstein, Campus Kiel,
Kiel, Germany, f2nd Medical Clinic, Department of Internal Medicine,
University Hospital Schleswig-Holstein, Campus Kiel, Kiel, Germany

Background: Fabry disease is an X-linked lipid storage disorder
with early onset, morbidity and mortality. As enzyme replace-
ment therapy is available, early detection of Fabry disease is
important.
Objective: Our aim was to develop and validate an easy to use
questionnaire and a set of bedsite-tests distinguishing between Fabry
disease and most frequent differential diagnosis.
Methods: A questionnaire inquiring 15 relevant clinical, mainly pain
related, characteristics of Fabry disease and three bed-side tests
assessing sensory small and large fiber function (temperature discrim-
ination, sensation of light touch, pallesthesia) were compiled by Fabry
specialists and pain experts. The provisional version was tested in a
prospective multicenter trial with 138 patients suffering from chronic
extremity pain due to Fabry disease (n= 55), painful polyneuropathy
(n= 40), or rheumatoid arthritis (n = 43).
Results: For all three bed-site test parameters the chi-square test
showed statistically significant differences between Fabry patients and
controls (p b 0.001). Analysis of variance (ANOVA) showed statistically
significant differences for 10 items of the questionnaire between Fabry
patients and controls (p b 0.05). Only these 10 questions and the bed-
site tests where used for calculation of sensitivity and specificity by
multivariate analysis. A high proportion of correctly identified patients
(76%) with a sensitivity of 88% and a specificity of 87% was achieved
with a cut-off score of 12/33 (corresponding to the number of positive
points).
Conclusion: Combining a brief questionnaire and three simple bed-side
tests the FabryScan is a screening tool for Fabry disease with good
discriminative value.
Acknowledgements: Supported by Genzyme GmbH, Germany.

doi:10.1016/j.jns.2013.07.1863
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The efficacy of using ozone injection for chronic sacroiliac pain

Z. Elchami, A. Mirambel, M. Dusaran, E.A. Diaz, D. Magayano. Pain and
Headache COE, IMC, Jeddah, Saudi Arabia

Background: Sacroiliac (SI) joint, located between the sacrum
(tailbone) and ilium (hip bone) in the pelvis, is a common, but
frequently overlooked source of low back pain. Pain which is felt at
the very bottom of the lower back, described as a band of pain across
the whole width of the back is often caused by sacroiliac dysfunction.
Although the concept of SIJ causing lower back pain is now better
understood, evaluation and treatment of sacroiliac dysfunctions are

still debatable because of its complex anatomy and movement
patterns at the joints and area in general.
Objective: The purpose of the study is to evaluate the effectiveness of
using sacroiliac ozone injection in the treatment of chronic sacroiliac
pain.
Patients and methods: 60 patients with chronic and radicular pain
were evaluated at the Pain & Headache Center, International Medical
Center, KSA, and were diagnosed clinically and by imaging, as chronic
sacroiliac pain. They all have received sacroiliac injection with ozone
20 cm3, 30%. Inclusive criteria: 38 males, 22 females, ages ranging from
44 to 82; mean age is 63. Exclusive criteria: pregnant women, children,
anyone who is allergic to any of the medication ingredients, history of
low blood pressure, and patients who have liver or kidney disease.
Results: Average improvement of 68% was appreciated, as per numeric
pain scale, within oneweek and sustained for at least 6 months, with no
evidence of major side effects.
Conclusion: Sacroiliac ozone injection helps significantly in the
management of chronic sacroiliac pain.

doi:10.1016/j.jns.2013.07.1864
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Spinal cord stimulation for neuropathic pain through an open
approach without preliminary test: A clinical series

S. Theodoropoulos, A. Rovlias, N. Paidakakos,M. Siakavella, D. Papoutsakis,
E. Konstantinidis. Neurosurgery, Asclepieio Voulas General Hospital,
Athens, Greece

Background: Spinal cord stimulation (SCS) for intractable neuropathic
pain is, nowadays, a well-established method of treatment. Strict
indications, thorough clinical-imaging-electrophysiological examina-
tion and psychological assessment are the best prognostic factors. In
this setting, careful surgical placement of multi-polar paddle-shaped
leads warrants excellent results even without preliminary testing.
Objective: To demonstrate the efficiency of SCS through a minimally
invasive approach without need of preliminary test.
Material and methods: 26 patients aged 41–73 were treated for
neuropathic pain due to Failed Spine Surgery Syndrome (back and
neck), peripheral nerve lesion and post-herpetic neuralgia refractory
to medical treatment. All patients were clinically assessed for pre-
dominantly radicular or neuralgic components of pain and submitted
to proper radiological imaging for exclusion of residual compression,
spinal instability and medullary lesions. Previous responses to
gabapentin treatment and/or improvement after TENS were consid-
ered mandatory prerequisites. Furthermore, electrophysiological
studies (SSEPs) were performed in spinal cases to confirm the
integrity of dorsal column fibers and psychological consultation in
certain patients. All patients underwent placement of a multi-
electrode (2 × 8 or 2 × 4) paddle lead through an open interlaminar
approach with intraoperative radiological confirmation of proper
position.
Results: 19 patients confirmed N50% pain reduction after a mean
follow-up of 2 years with concomitant medication reduction, 24
patients declared satisfied with the procedure and no post-operational
complications were recorded.
Conclusion: Based on current bibliographic data and modern techno-
logical advances, we assume that after careful patient selection SCS
through an open approach is a minimally invasive procedure which
guarantees excellent results even without preliminary percutaneous
test.

doi:10.1016/j.jns.2013.07.1865
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Diagnostic value of various blink reflex parameters in idiopathic
trigeminal neuralgia

I. Mikula. Neurology, Medikol Polyclinic, Zagreb, Croatia

We have done a study investigating the value of some less frequently
considered Blink reflex parameters for establishing the diagnosis of
idiopathic trigeminal neuralgia. The study was done on 50 patients
suffering from idiopathic trigeminal neuralgia, diagnosed according to
the guidelines of the International Classification of Headache Disorders,
with no other apparent illness. We have stimulated the supraorbital
nerve at the forehead (foramen n. supraorbitalis) and recorded the
reflex response on both mm. orbiculares oculi. Incidence of following
findings was determined:

(1) occurrence of ipsilateral R3 component,
(2) prolonged duration (N25 ms)of R2 when stimulating the affected

side and
(3) occurrence of R1 component during the stimulation of contralat-

eral supraorbital nerve.

We have compared these findings to those of 50 healthy subjects
from the control group (Chi square, p b 0.05). Sensitivity, specificity
and diagnostic value for individual parameters were determined. All
three parameters tested proved to have a significantly higher
incidence in the group of subjects. The occurrence of R3 component
on the affected side showed the highest diagnostic value.

doi:10.1016/j.jns.2013.07.1866
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Manipulative therapy improves sensorimotor integration in
patients with neck pain in combination with thoracic pain

V. Zabarovski, L. Anatskaia, T. Svinkovskaya. Neurology, Republican
Research and Practical Center of Neurology and Neurosurgery,
Minsk, Belarus

Background: Neck and thoracic pain can cause the cortical
neuroplasticity changes. Recent research suggests that these changes
may be reduced with cervical spinal manipulation and motor-skill
training.
Objective: The objective of this study is to evaluate the sensorimotor
neurophysiological effects of cervical and thoracic spine manipula-
tions and training therapy course using somatosensory evoked
potentials (SEPs) in patients with subacute neck pain in combina-
tion with thoracic pain due to cervical or thoracic movement
dysfunction.
Patients and methods: Twenty-nine patients (15 women and 14
men aged 35 to 49) with subacute neck pain in combination with
thoracic pain due to movement dysfunction were studied clinically.
The SEP values of the N9, N13, N20, N9–N13, and N9–N20 were
obtained before the first and after the last session of cervical and
thoracic spine manipulations and training therapy.
Results: There was a decrease in latency and amplitude of the spinal
N13 and the parietal N20 and interpeak values of the N9–N13 and
N9–N20 after the last treatment session compared to pre-manipu-
lative SEP values, p b 0.001.
Conclusion: Course of cervical and thoracic spine manipulations and
training therapy in patients with neck pain in combination with
thoracic pain due to cervical or thoracic movement dysfunction not

only helped reduce pain and restore function, but also improved
sensorimotor integration at the spinal and parietal cortical levels
thus preventing pain chronicity.

doi:10.1016/j.jns.2013.07.1867
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Evaluation of sensory and pain perception and mechanisms of
central modulation of pain perception in chronic low back pain

E. Vlckovaa,b, I. Okacovaa,b, R. Kopacika,b, M. Hnojcikovaa,b, P. Praksovaa,b,
B. Micankova-Adamovaa,b, J. Bednarika,b. aCentral European Institute of
Technology, Masaryk University, Brno, Czech Republic, bDepartment of
Neurology, Masaryk University and University Hospital Brno, Brno,
Czech Republic

Background: Chronic low back pain (LBP) is one of the most
common pain conditions. The pain intensity in LBP patients is
frequently unrelated to degenerative changes of lumbar spinal cord
and possible role of abnormal central processing of pain perception
may be hypothesized.
Objective: To evaluate the sensory profile and function of central
modulation of pain perception in order to reveal underlying mecha-
nisms of chronic LBP, which are still not fully understood.
Patients and methods: A detailed evaluation of sensory and pain
perception and of mechanisms of central modulation of pain
perception was performed in 28 patients with chronic LBP (16
men, median age 35 years, no symptoms or signs or risk factors for
polyneuropathy, no nerve root lesions) and 22 age-matched healthy
volunteers (10 men, median age 29 years). Among others, magnitude
of conditioned pain modulation (CPM) and temporal summation
(TS) using thermal stimuli were assessed.
Results: Seventy-one percent of LBP patients (and 14% of controls)
showed at least one abnormality of thermal perception in lower
extremities (elevated thermal perception thresholds or decreased
thermal-pain thresholds or most frequently so called “paradoxical
heat sensation”, i.e., cold stimuli perceived as a burning hot painful
sensation). The differences in CPM and TS between the groups were
not significant.
Conclusion: Frequent abnormalities of thermal or thermal-pain
perception were found in LBP patients compared to controls, while
no significant effect of abnormal CPM or TS on the LBP development
was disclosed.
Supported by: MH CZ-DRO (FNBr, 65269705) and IGA CR NT13523-4.

doi:10.1016/j.jns.2013.07.1868
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Application of botulinum toxin type A for piriformis
syndrome treatment

G.L. Vasquesa, J.P.R.P.T. de Azevedoa, I.B. Arrudab, M.V.B. Sasakib,
F.O. Gomesb, D.J. da Silvaa. aHospital das Clínicas, Universidade Federal
de Goiás, Goiânia, Brazil, bFaculdade de Medicina,
Universidade Federal de Goiás, Goiânia, Brazil

Background: The piriformis syndrome (PS) is an important cause of
pain in gluteal region, often accompanied by sciatica. It is currently
described as a form of entrapment of the sciatic nerve in the
piriformis muscle topography, causing pain from the buttock to the
radicular distribution of the nerve. There are no specific diagnostic
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tests for this syndrome, becoming an underdiagnosed disease.
Traditional treatments include the use of anti-inflammatories,
corticosteroids, opioids, local anesthetic injections and, in extreme
cases, surgery. Treatment with botulinum toxin is not common, but
has proven effective.
Objective: This paper reports a diagnosed case of SP treated with
botulinum toxin.
Patient and methods: Patient of 25 years old, female, started a
progressive growing pain in the right buttock, not associated with
trauma, radiating to the ipsilateral member and disabling evolu-
tion. The pain symptoms worsened and were refractory to
common analgesics, NSAIDs and opioids. The patient was unable
to walk due to the movement restriction of the affected limb. She
presented positive Lasègue, Freiberg and Pace sign, also pain in the
path of the sciatic nerve. Lumbar MRI and buttock US were normal.
The treatment began with sessions of botulinum toxin type A
injection in the topography of the piriformis muscle, at intervals of
3 months between sessions, concomitant with physiotherapy
sessions.
Results: After the first session, a reduction of pain and the full
mobility regain of the right leg were observed.
Conclusion: The application of botulinum toxin is an excellent
therapy for PS and its use is becoming more frequent.

doi:10.1016/j.jns.2013.07.1869
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The role of sodium channel Nav1.9 in the activation of visceral
afferents by histamine and its contribution to IBD

H. Ben Hamida, H. Al-Daour. Neuroscience, Barts and The London
Centre for Neurosciences, London, UK

Introduction: The aim of this study was to investigate the
contribution of the sodium channel Nav1.9 to the afferent sensitivity
to histamine in the small intestine of mice. Such study could
elucidate a potential role of Nav1.9 in the visceral hypersensitivity
that has been linked to pain in inflammatory bowel disorders and
irritable bowel syndrome.
Materials and methods: An in vitro preparation was used to make
electrophysiological whole-nerve recordings of multiunit activity in
mesenteric afferents supplying segments of the small intestine in
Nav1.9 wild‐type (WT), heterozygote (hets) and knock out (KO)
mice.
Results: In WT preparations, histamine elicited a dose‐dependent
increase in afferent nerve discharge that was typically biphasic
following higher doses of the mediator. Histamine perfused into the
tissue bath evoked a robust, and in some cases a biphasic increase in
afferent nerve discharge activity. The afferent responses to histamine
in hets and KO mice were not significantly different (p N 0.05) from
that of WT mice. Although the preliminary findings suggest that
Nav1.9 may not have a role in mediating the afferent responses to
histamine, further experiments that will utilize higher n values with
more thorough investigations are needed.
Conclusion: Future experiments will look to establish a more
superior analysis of the histamine response profile in WT mice in
order to carry out an adequate, multifaceted comparison with the
response in Nav1.9 deficient mice. In the anticipation of such
experiments, the contribution of Nav1.9 cannot be as yet ruled out
entirely.

doi:10.1016/j.jns.2013.07.1870
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Clinical and neurophysiological analysis of pain in
vibration-induced hand disorders

I.P. Krivtsova, V.A. Shirokov. Federal State Scientific Institutional
‘Ekaterinburg Medical Research Center for Prophylaxis and Health
Protection in Industrial Workers’, Ekaterinburg, Russia

For patients with Hand–Arm Vibration Syndrome (HAVS) the most
common complaints are pain, tingling or numbness of fingers and
heightened sensibility to cold or fingers of hands albication. The
perception of pain is always subjective. The research of the character
and the neurophysiological mechanisms of pain syndrome, including
occupational diseases, is an actual problem nowadays.
The aim of the present study was to investigate correlation between
electrophysiological methods and pain questionnaires.
26 working miners (48.3 ± 0.9 years old) with upper limb disorders
filled in the screening questionnaires for neuropathic pain: DN4 and
Pain Detect (PD) and were examined with electroneuromyography
(ENMG), quantitative sensory testing (QST).
High values of DN4 and PD point to a high probability of presence of
neuropathic pain component. The results of ENMG which detects
symptoms of axonal-demyelization process (polyneuropathy) and
QST (changing of temperature thresholds of four submodalities and
the vibration sensitivity) indicates the presence of signs of injury
somatosensory nervous system.
Statistically significant Spearman correlation was revealed between
questionnaires VAS and PD; questionnaires (PD) and QST (CS) or
(WS); questionnaires (DN 4) and ENMG (SNAP).Between ENMG
(sensory NCV) and QST (WS) r = −0.719*, p = 0.045; ENMG
(sensory NCV) and QST (VT) r =−0.409*, p = 0.038; ENMG (SNAP)
and QST (CP) r = −0.400*, p = 0.043; ENMG (SNAP) and QST (HP)
r =−0.401*, p = 0.042.
During the analysis of QST between ENMG data we have received
correlation dependencies. It may indicate injury of C-warm-fiber, C-
or A-delta nociceptors and A-beta fibers. Complex usage of pain
questionnaires and QST can contribute to optimization of therapeutic
tactics.

doi:10.1016/j.jns.2013.07.1871
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Pattern of abnormalities of quantitative sudomotor axon reflex
test in complex regional pain syndrome

I. Jung, J. Oh. Department of Neurology, Konkuk UniversityMedical Center,
Seoul, Republic of Korea

Background: Complex regional pain syndrome (CRPS) is complex to
diagnose, since it is based on the clinical symptoms and signs
without specific laboratory or radiologic findings. Though, quantita-
tive sudomotor axon reflex test (QSART) is introduced to examine
the sweating disturbance objectively, its pattern and characteristics
in the CRPS patients have been seldom reported. We aimed to know
if there was any correlation with the severity of QSART abnormality
and disease duration.
Methods: We analyzed the records of the CRPS patients who met the
Budapest criteria and underwent QSART during a year period. QSART
was regarded abnormal when total sweat volume was reduced or it
showed ultrashort latency or persistent sweat activity. We scaled the
CRPS grade from 0 to 3 by the number of limbs showing abnormal
QSART findings.
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Results: Forty-nine CRPS patients were included in this study. Thirty
of them were male and median age was 44 (from the age of 20 to
72 years). Median duration of symptom was 16 months, ranged from
2 months to 120 months. All the patients showed abnormal QSART
findings regardless of the clinical symptoms and disease duration.
Most common abnormality was absent or reduced sweat volume.
There was no correlation between QSART abnormal degree and
morbidity period or age.
Conclusion: QSART abnormal degree, referred to as the spatial
progression of sudomotor dysfunction, did not reflect the morbidity
duration or severity of CRPS. QSART alone should not be interpreted
as an objective diagnostic tool for accessing the severity and disease
progression of the CRPS.

doi:10.1016/j.jns.2013.07.1872
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Involvement of the middle short gyrus of the insula in pain
processing: Intracerebral electric stimulation of epileptic patients

A. Afifa, D. Hoffmannb, L.Minottic, P. Kahanec. aNeurosurgeryDepartment,
Neurological Hospital, University Lyon 1, Lyon, France, bNeurosurgery
Department, Grenoble University Hospital, Grenoble, France, cNeurology
Department, Grenoble University Hospital, Grenoble, France

Objectives: The data of this study suggests the involvement of the
upper middle short gyrus in the procedures of pain.
Materials and methods: For this study, we included 25 patients
suffering from severe drug refractory partial epilepsy investigated by
stereo-electroencephalography (SEEG). At least one electrode was
used to explore the insular cortex using an oblique approach (trans-
frontal or trans-parietal). 313 stimulations were performed in 27
insula. 83 responses induced by insular electrical stimulation, eight
(9.6%) were reported by five patients as painful sensations. The
stereotactic approach allows us to identify the stimulation sites
within the insular cortex in terms of its gyri and sulci. Also, the
stimulation sites were anatomically localized via image fusion
between pre-implantation 3D MRI and post-implantation 3D CT
scans revealing the electrode contacts.
Results: We could obtain pain responses to direct ES of a small
anatomical region. We discuss our results in terms of anatomical
localization in gyral substructures of the insular cortex. The findings
suggest that middle short gyrus is involved in the processing of pain
producing stimuli. These sensations were evoked ipsilaterally or
bilaterally to stimulation. The data provide evidence of a highly restricted
area of the insular cortex inducing painful sensation in response to direct
ES. The region of the head is more posterior than the trunk and limbs.
Conclusion: Our results are the first to described painful responses
evoked by electrical stimulation of the human insular cortex
classified in terms of its gyri and sulci.

doi:10.1016/j.jns.2013.07.1873
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A case with generalized anhidrosis and limb pain

C.-H. Kima, H.-Y. Junga, M.-O. Kima, K.-L. Joaa, J.-Y. Ohb, J.-H. Shinc.
aPhysical Medicine & Rehabilitation, Inha University Hospital, Incheon,
Republic of Korea, bNeurology, Konkuk University Hospital, Seoul,
Republic of Korea, cDermatology, Inha University Hospital, Incheon,
Republic of Korea

A forty one yr old man has been suffering cholinergic urticaria. He
has been treated with systemic steroid. But this symptom didn't
recovered fully. 2 months later, he also noted some change of sense
and severe lancinating pain in both legs with loss of sweating. In
dermatologic evaluation, face showed dry erythematous patches, and
in both axillae and periumbilical area, erythematous patches noted.
Under the impression polyneuropathy, we have studied large and
small fibers with nerve conduction study (NCS), sympathetic skin
response (SSR), heart rate variability test with deep breathing,
Valsalva maneuver (HRT), Quantitative axon reflex test (QSART) and
thermoregulatory sweat test (TST). Blood chemistry, serologic
evaluations, and skeletal surveys were done.
The skeletal survey, blood chemistry (glucose, HbA1c, liver, kidney
function tests), serologic evaluations, and α-galactosidase were
normal. IgE elevation was noted without significance.
NCS with F waves was normal but SSR showed reduced amplitude in
hands and absent response in feet. HRTs were normal. There were
generalized loss of sweating on whole body area, and small sweating
was noted on both toes and fingers only in TST. QSART revealed
generalized absence of response to acetylcholine, compatible with
postganglionic sympathetic dysfunction.
For evaluation on the loss of sweat skin biopsy was done on upper
back (non-sweating area) and scalp (sweating area). Biopsy result
was perivascular and pereccrine ductal mild lymphocytic infiltration
without significance.
He has been diagnosed with non-length dependent pattern, small
fiber neuropathy clinically AIGA.

doi:10.1016/j.jns.2013.07.1874

Abstract — WCN 2013
No: 2853
Topic: 9 — Pain
Single versus repetitive injection of lidocaine HCl in management
of carpal tunnel syndrome

O. Karadaşa, H.L. Gulb, S. Akarsuc, F. Tokd, S. Fırtınae. aDepartment of
Neurology, Erzincan Military Hospital, Erzincan, Turkey, bDepartment
of Neurology, Kartal Education and Research Hospital, Istanbul, Turkey,
cDepartment of Physical Therapy and Rehabilitation, Gulhane Military
Medical Academy, Istanbul, Turkey, dDepartment of Physical Therapy
and Rehabilitation, Iskenderun Military Hospital, Iskenderun, Turkey,
eDepartment of Cardiology, Erzincan Military Hospital, Erzincan, Turkey

Objective: The aim of the present study is to determine the efficacy
of single versus repetitive injection of lidocaine HCl into carpal
tunnel in management of carpal tunnel syndrome (CTS).
Methods: This prospective, randomized trial included 42 patients
(42 median nerves) with clinical and electrophysiological evidence
of CTS. The 42 patients were randomly assigned to 1 of 2 groups:
group 1 was injected with 4 cm3 1% lidocaine HCl for once and group
2 was injected 4 cm3 1% lidocaine HCl twice a week for two weeks.
Clinical and electrophysiological evaluations were performed at the
study onset, 6 and 12 weeks post treatment.
Results: At the study onset significant differences were not observed
between the groups with respect to DML (distal motor latency),
CMAP (compound motor action potential) amplitude, CSAP (com-
pound sensory action potential) amplitude, SNCV (sensory nerve
conduction velocity), and VAS (visual analog scale); however all the
parameters in group 2 improved 6 weeks after treatment (all
P b 0.05), and these parameters persisted at 12 weeks after treat-
ment (all P b 0.05). VAS scores improved significantly in group 1 at
6 weeks after treatment and this improvement persisted at 12 weeks
after treatment. Group 2 had better scores in CMAP amplitude and
VAS at 6 and 12 weeks after treatment (all P b 0.05).
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Conclusion: Repetitive local lidocaine HCl injection was effective in
reducing the symptoms of CTS and improving electrophysiologic findings.

doi:10.1016/j.jns.2013.07.1875
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Modulation of oxido-nitrosative stress induced
neuro-inflammatory cascade & monoaminergic pathway by
resveratrol in reserpine induced pain depression dyad in rats

V. Arora, K. Chopra. Panjab University, University Institute of Pharmaceutical
Sciences, Chandigarh, India

Background: The emerging concept for pain-depression pathogenesis
includes dysfunction of biogenic amine-mediated CNS pain control and
the possible involvement of oxido-nitrosative stress-induced neurogenic
inflammation. Thus the aim of the present study was to investigate the
effect of resveratrol on the basis of its monoamine replenisher and
antioxidant potential in reserpine-induced pain-depression in rats.
Methods and results: Administration of reserpine (1 mg/kg; sc) for
three consecutive days in male Wistar rats led to a significant
decrease in nociceptive threshold as evident from reduced paw
withdrawal threshold in Randall Sellitto and von-Frey hair test and a
marked increase in immobility time. This behavioral deficit was
integrated with decrease in the biogenic amine (dopamine, norepi-
nephrine and serotonin) levels along with increased substance-P
concentration, nerve growth factor, oxido-nitrosative stress, inflam-
matory cytokines (TNF-α & IL-1β), NF-kβ and caspase-3 levels in
different brain regions of the reserpinised rats.
Conclusion: These results reveal that common mechanisms appear
plausible as co-activating factors which result in neurophysiological
overlap between pain and depression. Furthermore, the study
demonstrates the effectiveness of resveratrol in ameliorating the
behavioral deficits associated with pain and depression by restoring
behavioral, biochemical, neurochemical and molecular alterations
against reserpine-induced pain depression dyad.

doi:10.1016/j.jns.2013.07.1876
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Radiotherapy in symptomatic vertebral hemangiomas

S.K. Gula, H.L. Gulb, O. Karadaşc, A.F. Oruca, D. Gedika, A. Mayadaglia.
aDepartment of Radiation Oncology, Kartal Education and Research
Hospital, Istanbul, Turkey, bDepartment of Neurology, Kartal Education
and Research Hospital, Istanbul, Turkey, cDepartment of Neurology,
Erzincan Military Hospital, Istanbul, Turkey

Objective: Vertebral hemangiomas are common benign vascular
lesions. They are often asymptomatic. Pain is the most common
symptom. Treatment options are: surgery, intralesional injection of
alcohol, vertebroplasty with methyl methacrylate, embolisation, and
radiotherapy. We present the results of radiotherapy in symptomatic
vertebral hemangiomas treated in our clinic.
Methods: 34 patients (24 female, 10 male; mean age 52; range 30 to
65 years) with symptomatic vertebral hemangiomas were treated with
external radiotherapy at a dose of 24–40 Gy. All patients had pain and
one patient had paraplegia at presentation. Results in terms of pain and
pain relief were assessed before and after therapy and during follow-up.
Results: After radiotherapy, 6 patients had less than 50% response to
treatment, 10 patients had more than 50%, and 18 patients had a
complete response with a median follow-up of 48 months.

Conclusion: Radiotherapy is a non-invasive, safe, and effective treat-
ment option for symptomatic vertebral hemangiomas, especially
those cases in which pain is the main symptom.

doi:10.1016/j.jns.2013.07.1877
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Leukocytoclastic vasculitis due to duloxetine

G. Erfana, R. Alpb, Ş. Kayaa, K. Oğuzb, S. Kalaycıa, M. Kulaça, M. Öznurc.
aDermatology, Namik Kemal University, Tekirdag, Turkey, bNeurology,
Namik Kemal University, Tekirdag, Turkey, cPathology, Namik Kemal
University, Tekirdag, Turkey

We report on a 54-year-oldwoman, previously in good health, who had
syncope, loss of consciousness and neuropathic pain hospitalized for
one day and discharged with pregabalin 150 mg/day and duloxetine
60 mg/day. After 2 weeks of this treatment, she developed multiple
palpable purpura lesions on her feet and exacerbated in 5 days in lower
extremities. The skin biopsy revealed leukocytoclastic vasculitis and
direct immunofluorescent was negative for fibrinogen, IgA and C3. No
other organ involvement was diagnosed and ANA, ANCA, Anti-CCP were
negative. Duloxetine treatment was stopped and she was started on oral
prednisone 30 mg daily. In 3 weeks she had resolution of the vasculitic
skin lesions. Pregabalin is still the only treatment for today and the patient
has no skin lesions in one year follow-up after duloxetine treatment.
According to our knowledge, the case that we presented is the first
report of leukocytoclastic vasculitis due to duloxetine and neurolo-
gists should be aware of this rare but potentially serious, possible
adverse effect of duloxetine.

doi:10.1016/j.jns.2013.07.1878
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Long-term prognostic factors for microvascular decompression
for trigeminal neuralgia

S.T. Jina, K. Job. aThe Catholic University of Korea, Bucheon St. Mary's
Hospital, College of Medicine, Catholic University, Bucheon, Republic of
Korea, bNeurosurgery, St. Mary's Hospital, College of Medicine, Catholic
University, Bucheon, Republic of Korea

The purpose of this retrospective study was to identify preoperative
imaging characteristics and surgical findings that predict pain relief
after microvascular decompression (MVD) for trigeminal neuralgia
(TN). This study included 141 patients with follow-up ranging from
6 months to 10 years (mean follow-up = 26.3 months). Preoperative
images were assessed in 90 patients who were evaluated with
constructive interference in steady-state (CISS) MRI in the last
6 years. These findings were compared with the severity of
neurovascular conflict (NVC) found at operation to identify imaging
findings useful for prognosis. Using Kaplan–Meier analysis, we found
that the success rate of MVD was 91.1 ± 2.5% at 1 year and was 76.3 ±
7.5% after 5 years. A higher degree of NVC at operation (p= 0.000),
no vein compression (p= 0.049) and single vessel compression
(p= 0.000) were good prognostic factors for pain relief. Two
meaningful positive MRI findings, specifically, the “cerebrospinal fluid
rim sign” and the “deviation sign” were statistically significantly
associated with the severity of NVC at operation and MVD success
(p= 0.000). In this study, 34 patients (24.1%) complained of facial
numbness stoperatively, and the oral herpes simplex virus was
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reactivated in 19 patients (13.4%). The involvement of a single arterial
offender in NVC is the most important prognostic factor for MVD in TN,
and the positive MRI findings described in this report may be helpful in
selecting patients for MVD.

doi:10.1016/j.jns.2013.07.1879
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Effects of transcranial magnetic stimulation in the treatment of
phantom limb pain in landmine victims: A randomized clinical
trial

M. Malaveraa, F. Silvab, R. Garcíac, J. Quirosd, M. Dallose, A. Pinzóne.
aFundación Cardiovascular de Colombia, Floridablanca, Colombia,
bNeuroscience, Fundación Cardiovascular de Colombia, Floridablanca,
Colombia, cHarvard Medical School, Boston, MA, USA, dSantander,
Fundación Cardiovascular de Colombia, Floridablanca, eUniversidad
Industrial de Santander, Bucaramanga, Colombia

The rTMS on motor cortex (M1) has efficacy of 52–88% in some
refractory neurogenic pain by descending modulation of cor-
ticothalamic tract. The aim is to evaluate the efficacy of rTMS in the
treatment of PLP in victims of anti-personnel landmines.
We performed a randomized, double-blind placebo-controlled trial
in 49 patients with unilateral amputation, 26 patients received real
rTMS over the hand area of M1 contralateral to amputated leg and
23 patients received sham. A Visual Analogue Scale (VAS) was
administered at baseline, after 15 and 30 days of last session.
There were no significant differences when the percentage change of
VAS at 15 days (−53.2 ± 54.2 vs −28.2 ± 58.4, p = 0.11) or at
30 days (−43.6 ± 48.6 vs −21.5 ± 53.4, p = 0.14) was analyzed
comparing both groups, however, a significant difference in the
proportion of subjects who presented a decrease greater than 30% in
VAS at 15 days in the active group vs placebo (69.2% vs 39.1%,
p = 0.03) and a tendency at 30 days (58.3% vs 33.3%, p = 0.09) was
observed. The analysis of a subgroup of subjects with less than
10 years since amputation (n = 38) showed differences between the
percentage change at 15 days (−51.2 ± 59.5 vs 55.7, p = 0.05), and
at 30 days (−49.4 ± 48.9 vs −9.9 ± 46.7, p = 0.02). There were
clear differences in the proportion of subjects with a decrease in
more than 30% of pain at 15 days (68.4 vs 31.6%, p = 0.02) and at
30 days (61.1 vs 23.5, p = 0.02).

doi:10.1016/j.jns.2013.07.1880
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Effect of manipulative therapy in combination with kinesio
taping on cervicothoracic pain in highly qualified athletes

V. Zabarovski, L. Vasilevskaya, L. Anatskaia. Neurology, Republican
Research and Practical Center of Neurology and Neurosurgery,
Minsk, Belarus

Background: The most effective method for treatment of cervico-
thoracic pain in highly qualified athletes is manipulative therapy (MT).
Kinesio taping (KIT) may be an additional treatment option to MT
creating favorable conditions for the activation of local and regional
microcirculation in the connective tissue, improving lymphatic flow,
encouraging the tissue healing process.
Objective: The aim of the study was to determine the effects of
MT in combination with KIT on neck and thoracic pain and skin

microhemodynamics (SMHD) in highly skilled athletes with cervico-
thoracic pain.
Patients and methods: 30 athletes with moderate cervicothoracic
pain were treated with MT daily in combination with KIT by intervals
of 3 days. Response to treatment was evaluated with a 100-mm
visual analog scale and speckle-optical investigation of skin blood
flow over a pair of antagonist muscles in a state of imbalance. SMHD
was evaluated with average fluctuation frequency (bFN), the spectral
power (SP) and asymmetry factors (As).
Results: The statistically significant pain severity decrease was
determined after the course of combined treatment of MT and KIT,
p b 0.05. The SMHD values of bFN and SP were higher as compared
with data before treatment by 11% (p b 0.05) and 27% (p b 0.05)
respectively indicating the increase of skin blood flow velocity.
Conclusion: MT in combination with KIT has been found to be an
effective treatment for highly skilled athletes with cervicothoracic
pain due to local or regional perfusion improving by increasing blood
flow and accelerated elimination of pain neurotransmitters and
nociceptor stabilization.

doi:10.1016/j.jns.2013.07.1881
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Botulinum toxin type (A) in severe diabetic neuropathy: Double
blind cross study

M. Gomaa, H. Egila, A. Abdel-Naby. Neurology, Mansoura University,
Mansoura, Egypt

Background: Managing patients with painful diabetic neuropathy is
a great challenge, and many lines of treatment are available but there
are many patients that cannot tolerate large doses of thesemedications
or not responding to them. Recent experimental evidence suggests
that botulinum toxin type A may have a role in the management of
neuropathic pain.
Methods: A total of 42 patients with severe painful diabetic
neuropathy were enrolled in this study (22 patients injected with
botulinum toxin and 20 patients injected with saline) and evaluated
the effectiveness using visual analogue scale (VAS) for pain and
Pittsburgh Sleep Quality Index (PSQI) for sleep quality.
Results: Patients show significant reduction in VAS at 1, 4 and
12 weeks post injection with botulinum toxin type (A) compared to
patients injected with saline (first week .04, 4th week .001 and 12th
week .000) (p b .05).
Conclusion: Botulinum toxin type A is effective in managing patients
with severe diabetic neuropathic pain, but large studies are required
for more confirmation.

doi:10.1016/j.jns.2013.07.1882
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Pharmacokinetics of DS-5565, a novel α2δ ligand, in rats and
monkeys and assessment of DDI risk

N. Yamamuraa, M. Yamadaa, M. Takahashia, M. Uchiyamaa, H. Kodaa,
T. Mikkaichia, Y. Nishiyaa, T. Hondaa, N. Arakawab, Y. Domonc, T. Fischerd,
J. Muellerd. aDrug Metabolism & Pharmacokinetics Research Laboratories,
Daiichi Sankyo Co., Ltd., Tokyo, Japan, bFrontier Research Laboratories, Daiichi
Sankyo Co., Ltd., Tokyo, Japan, cBiological Research Laboratories, Daiichi
Sankyo Co., Ltd., Tokyo, Japan, dTissue and Cell Research Center Munich,
Daiichi Sankyo Europe GmbH, Martinsried, Germany
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DS-5565 is an oral analgesic drug that binds to the a2δ subunit of
voltage-dependent Ca2+ channels. We elucidated the pharmacoki-
netic profiles of DS-5565 in animals and drug interaction risk as a
perpetrator.
DS-5565 is the salt, and the free form of DS-5565 is active moiety.
Plasma concentration of the active moiety was determined by a
validated LC–MS/MS method. The profiles were investigated in F344
rats, streptozotocin-induced diabetic BN rats as the neuropathic pain
model, and cynomolgus monkeys. Distribution was assessed by
whole body autoradioluminography following an oral administration
of 14C-labeled active moiety in F344 rats.
The plasma exposure increased proportionally with the investigated
dose in both strain and species. The bioavailability was higher than
85% in both species. The radioactivity was detected in most of the
tissues at 30 min but was primarily detectable in limited organs at
24 h post-dose. The plasma protein binding in rats, monkeys and
humans in vitro was low. A few metabolites, which have no
pharmacological activity, were detected qualitatively at low levels
in plasma in both after oral administration. The primary excretion
route of the radioactivity was urine; ≥87% of the dose was recovered
within 7 days after an oral administration of the 14C-labeled
compound in rats and monkeys. DS-5565 did not induce CYP1A2/
3A4 in human hepatocytes, and did not inhibit various CYP isoforms
in human liver microsomes and drug transporters in overexpressing
cells.
Pharmacokinetics of DS-5565 in animals was favorable. DS-5565 has
low potential to be a perpetrator in drug–drug interaction.

doi:10.1016/j.jns.2013.07.1883
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Pharmacological, pharmacokinetics and safety profiles of
DS-5565, a novel α2δ ligand

T. Yokoyamaa, N. Arakawab, Y. Domona, F. Matsudab, T. Inoueb,
Y. Kitanoa, M. Takahashic, N. Yamamurac, K. Kaid. aBiological Res. Labs.,
Daiichi Sankyo Co., Ltd., Tokyo, Japan, bFrontier Res. Labs., Daiichi Sankyo
Co., Ltd., Tokyo, Japan, cDrug Metab. Pharmacokinetic Res. Labs., Daiichi
Sankyo Co., Ltd., Tokyo, Japan, dMed. Safety Res. Labs., Daiichi Sankyo Co.,
Ltd., Tokyo, Japan

DS-5565 is an analgesic drug that binds to the α2δ subunit (α2δ-1
and α2δ-2) of voltage-dependent Ca2+ channels. The α2δ-1 is the
main target for the analgesic effect of α2δ ligands. The contribution
of the α2δ-2 to the CNS side effects of α2δ ligands still remains to be
elucidated. To clarify the characteristics of DS-5565, we conducted
the experiments using pregabalin (PGB) as a reference. The binding
affinity and dissociation rate were investigated with rat α2δ-1 and
α2δ-2 transfected cells. The analgesic effect was investigated with a
von Frey test in streptozotocin (STZ)-induced diabetic rats. The CNS
side effects were investigated with rota-rod performance (RR) and
locomotor activity (LA) in rats. The plasma drug concentration was
measured by LC–MS/MS. The binding affinities of DS-5565 for α2δ-1
and α2δ-2 were comparable to those of PGB. Interestingly DS-5565
showed a slower dissociation rate from α2δ-1 than α2δ-2, in
particular α2δ-1 compared to PGB. DS-5565 showed potent and
sustained analgesic effects and the ED50 was ca 2.5 mg/kg (ED50

for PGB: 29.3 mg/kg). The plasma concentration of DS-5565 in the
STZ rats, however, was about 65-fold less than PGB. DS-5565
inhibited RR (ID50: 9.4 mg/kg) and LA (ID50: 43.9 mg/kg) and the
ratios ID50/ED50 (CNS safety margin) were ca 3.8 in RR and ca 18 in
LA. The ratios for PGB were 0.4 and 3.9, respectively. DS-5565 has
superior analgesic effects with a wider CNS safety margin relative to

PGB. These profiles of DS-5565 are possibly due to its unique binding
characteristics to α2δ-1 and α2δ-2.

doi:10.1016/j.jns.2013.07.1884
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Neuropathic pain and neuromodulation techniques

B. Fan. China–Japan Friendship Hospital, Beijing, China

Neuropathic pain is a common chronic intractable pain syndrome in
clinical setting. It arises as a consequence of a lesion or disease
affecting the somatosensory system [1] and may be associated with
abnormal sensations called dysesthesia, pain produced by normally
non-painful stimuli called allodynia and spontaneous pain. The
mechanism of neuropathic pain remains unclear so far, and the
management of patients with chronic neuropathic pain is challenging
[2–6]. In this paper, I will discuss in brief the etiology, physiopathology
and clinical management of neuropathic pain.
First, in etiology and physiopathology, I will discuss about cranioce-
rebral injury, spinal cord injury, peripheral nerve injury, and come to
a conclusion that a correct understanding of the neuropathic pain,
especially its etiology and pathology, is extremely important to
the prevention and treatment of it. Second, in clinical manifestations,
I will discuss about relationship between injury and pain, pain
duration, features of pain, thalamic pain, nutritional disorders, and
motor dysfunction, which shows that more than 25% of patients may
suffer from central pain within 1 week to 1 month after central
nervous system damage. But in some other patients, central pain
may occur after a few months or even years, and Pain occurs in
somatic sensory impairments or deletion regions. Thalamic pain is a
typical central pain known as hypothalamic syndrome. Third, in
treatment, I will discuss about pharmacological therapy, Reducing
sympathetic nervous stimulation, neuromodulation techniques, and
get the result for spinal cord stimulation (SCS) (the National
Pain Management & Research Center firstly performed SCS in
China). From 2003, we have performed 202 SCS procedures (Fig. 1)
and there are over 80% of patients who obtained pain relief
successfully.

doi:10.1016/j.jns.2013.07.1885
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Is an easy and reliable diagnosis of localized neuropathic pain
(LNP) possible in general practice? Development of a
screening tool

G. Micka, R. Baronb, G. Correac, I. Tackend, G. Hanse, V. Mayoralf.
aCenter for Pain Evaluation and Treatment, Neurological Hospital,
Lyon, France, bDepartment of Neurology, University Hospital
Schleswig-Holstein, Kiel, Germany, cDepartment of Rehabilitation,
Hospital del Trabajador, Santiago de Chile, Chile, dGrünenthal GmbH,
Aachen, Germany, eMultidisciplinary Pain Center, Antwerp University
Hospital, Egedem, Belgium, fUnidad de dolor, Hospital Universitario de
Bellvitge, Barcelona, Spain

Background: Neuropathic pain (NP) affects 26 million people
worldwide [1]. 60% of NP patients present with localized symptoms
[2]. Screening tools (DN4 [3]/painDETECT/LANSS [4]) are used
depending on the countries, but NP remains frequently under-
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diagnosed [5], an easy reliable tool for screening localized NP (LNP)
patients is lacking.
Methods: A screening tool for diagnosing LNP proposed by
international experts was tested by GPs (Badalona-Municipal-
Hospital/Spain; Nov '12–Mar '13), and validated against pain
specialist diagnosis as reference. Grading system principles proposed
for NP [6] by IASP were basis for development, focusing on medical
history and distribution of painful symptoms and sensory signs.
Positive predictive value (PPV) and negative predictive value (NPV)
were calculated.
Results: 2079 patients with chronic pain were consecutively
screened by 31 GPs (Age: 60.7 ± 11.1 years; female = 69.9%). LNP
was diagnosed in 394 patients. Screening, including patient exam-
ination, took 7mn (mean). GPs rated the tool as useful (24/31) or
very useful (7/31) and facilitating practice (30/31). PPV/NPV was
41%/89%.
Discussion: An easy reliable tool for screening LNP by GPs is
proposed, that could facilitate targeted treatment. The screening tool
narrowly adheres to the NP algorithm proposed by IASP, being the
first attempt to validate it in a general population of chronic pain
patients on GP level. In contrast, established screening tools used
strict inclusion criteria which eliminated unclear pain conditions.
Thus, spectrum of disease, most relevant bias in diagnostic studies, is
not biased in our real-life study, e.g. “gray zone“ is not excluded.
Hence, diagnostic accuracy of the tool is realistic.
Meeting and study were sponsored by Grünenthal.
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The mechanism of occurrence of the endoneural edema induced
by histamine

E. Gasimova, L. Jamalovaa, T. Nadjafovaa, R. Ghaffarzadaganb.
aHystology, Azerbaijan Medical University, Baku, Azerbaijan, bCity of
Zurich Medical Services, Zurich, Switzerland

The effect of intravenous injection of histamine hydrochloride (10−4 M)
on endoneural microvessels of white rat sciatic nerve was investigated at
the light and ultrastructural levels. Endoneural edema characteristics
appeared after 5 min of histamine injection. The presence of pores or
transendothelial channels in endothelial layer of endoneuralmicrovessels
has not been revealed. The occurrence of edema liquid and the absence
of convective ways of transport through the endothelial layer of
microvessels indicate the increase of hydraulic permeability of their
walls. The lumen expansion of all types of endoneural microvessels,
especially arteriole and precapillaries, was observed after analyzing the
occurrence of the endoneural edema after injection of histamine. The
lumen expansion ostensibly reduces peripheral vascular resistance, and
promotes blood intakewith elevated hydrostatic pressure in the lumen of
endoneural capillaries and postcapillary venule. This explains to be the
cause of the appearance of edematousfluid in the endoneural space of the
sciatic nerve. Thus, the increase of endoneural liquids stretches the
perineural sheath and affects the lumen of venules allowing transit
passage through it. Finally, the drastic increase of postcapillary resistance
strengthens the filtration through the wall not only in capillaries, but also
in arteriolar microvessels, and in extreme cases leads to infringement of
the perineural sheath integrity. Based on collected data, the cause of
degenerative changes of nervous fibers of peripheral nerves not only
affects the increase of pressure of endoneural liquid but also the
infringement of perineural sheath integrity. The role of shear stress in
the expansion of lumens of endoneural microvessels is being considered.

doi:10.1016/j.jns.2013.07.1887
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Prevention of cognitive impairment through a cognitive stimulation
and rehabilitation program mediated by computers and internet

L. Oliveira de Lima Queiroz, A.X. Junqueira, A.M. Fontana,
E.R. de Oliveira, V.C. Lima, V.C. Guarienti. Department of Medicine,
University Southern Santa Catarina (UNISUL), Palhoça, Brazil

Background: Neurodegenerative diseases present high prevalence
over 50 years and geometrical progression over 60 years. Evidence
shows cognitive impairment is preventable by cognitive stimulation.
“Remembrance Workshop” is a cognitive stimulation and rehabilita-
tion program based on computers and internet use.
Objective: The objective of this study is to determine whether a
cognitive stimulation and rehabilitation program based in computers
and internet use can prevent cognitive impairmentmeasured byMMSE.
Material and methods: Intervention controlled cohort study, quasi
experimental, was approved by Brazilian National Health Council. All
participants were 50 or older, had memory complaints and had normal
MMSE≥ 25. Analysis was performed by logistic regression after
univariate and bivariate analyses, p b 0.05. Outcome was MMSE b 25
after the second interview. Intervention group had program plus
medical follow-up and control group had only medical follow-up.
Intervention: 20 biweekly workshops, 1.5 h each.
Results: Intervention group 112, 99 (88.4%) remained having no
cognitive impairment and 13 (11.6%) showed having cognitive
worsening. Control group, 96, 70 (72.9%) had no cognitive impairment
and 26 (27.1%) had cognitive worsening. Control variables: gender, age,
education, marital status, social status, physical activity, obesity,
depression, cardiovascular disease, cerebrovascular disease, hypothy-
roidism, polypharmacy, dyslipidemia, smoking, use of benzodiazepines,
diabetes, functional capacity, time between the first and second
interviews, and initial MMSE. Hypertension was significant only in the
bivariate analysis (p= 0.031, RR= 2.18 95% CI 1.02 to 4.65).
Intervention was the only significant variable with an independent
protective factor of 0.42 (95% CI 0.35–0.90, p b 0.029), NNT= 6.5.
Conclusion: The intervention was associated with prevention of
cognitive impairment.

doi:10.1016/j.jns.2013.07.1889
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Topic: 10—Neurorehabilitation
Spinal cord abscess due to congenital dermal sinus

S.H. Hong. Rehabilitation Medicine, The Catholic University of Korea,
Seoul, Republic of Korea

An intramedullary spinal cord abscess is rare andmany cases are related
with congenital dermal sinus in children. We report two cases of
intramedullary abscess that needed rehabilitative treatment. A 34-
month-old boy presented with fever, progressive quadriplegia, and
respiratory difficulty and was diagnosed with an intramedullary spinal
cord abscess extending to the medulla secondary to a dermal sinus
infection. A 2-month-old boy presented with decreased movement of
both lower extremities and irritability during diaper changing for
several days. He had a fever 2 weeks earlier, and a macular lesion with
dimpling was noted over the coccyx. Magnetic resonance images
revealed intramedullary and extramedullary abscesses in the thoracic
and lumbosacral spinal canal. Both children suffered from paraplegia,
and neurogenic bladder and bowel despite surgery, antibiotic therapy,
and rehabilitative care. An intramedullary spinal cord abscess is
uncommon but it can cause persistent neurologic sequelae, which are
more commonwith a delayed diagnosis. Because the condition is rare, a
high index of suspicion is important for an early diagnosis.

doi:10.1016/j.jns.2013.07.1890
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Topic: 10—Neurorehabilitation
Questionnaires underestimate sleep disorders and daytime
complaints in neurorehabilitation

K. Bohr, O. Milovanivic, R. Arneja, G. Freier. MediClin Rehazentrum,
Plau am See, Germany

Background: Sleep disorders, mainly SRBD and PLMS typically lead
to complaints. Questionnaires like the Epworth Sleepiness Scale
(ESS) and the Pittsburgh Sleep Quality Index (PSQI) normally are
sensitive selection criteria for sleep screening.
Objective: Disturbed sleep will delay the rehabilitation progress,
especially poststroke. The predictive value of ESS and PSQI in such
patients was evaluated.
Patients and methods: 378 patients, 213 of them after stroke, under-
went sleep polygraphy with an ambulatory device (SOMNOscreen,
Fa. SOMNOmedics GE). Inclusion criteria were normal speech and
communication and sufficient mobility. In the afternoon of the
screening the patients filled themselves the ESS and PSQI. The answers
of the ESS and PSQI were evaluated thereafter. Independent raters
scored the questionnaires and screenings.
Results: ESS was not completed in 36% females and 35% males after
strokewithout correlationwith SRBD (AHI) or PLMS. ESS N 10was found
in 31% females but only in 17% males poststroke. AHI N 10/h was found
in 38% females and 79% males poststroke. ESS, PSQI, BMI and age did
not correlate with AHI or PLMI in individuals poststroke nor in the other
165 patients (MS, other neurological disorders, orthopedic disease).
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Discussion: ESS and PSQI do not correlate with type or amount of
sleep disorders in rehabilitation patients. ESS and PSQI are not
predictive and therefore should not be used as selection criteria for
sleep screening or treatment indication. Nevertheless ESS and PSQI
remain important tools for individualized patient education.

doi:10.1016/j.jns.2013.07.1891

Abstract—WCN 2013
No: 1162
Topic: 10—Neurorehabilitation
The relationship between students' bonding to school and
multiple health risk behaviors among high school students
in south-east of Iran

A. Haghdoosta, A. Abasszadehb, F. Abazaric. aKermanUniversity ofMedical
Sciences, Kerman, Iran; bShahid Beheshti, Kerman, Iran; cRazi Nursing
Faculty, Kerman, Iran

Background: School is thefirst social institution that affects adolescents'
lives and determines their opportunities, life qualities and behaviors.
Thus, the aim of this study is to determine the relationship between
bonding to school andmultiple (problem) behaviors among high school
students in Kerman.
Methods: The present study is a descriptive cross-sectional research
carried out on students of all levels in high schools in Kerman during
the 2010–2011 academic year. The research sample included 1024
students (588 females and 436 males) aged 15 to 19 years. The
Multi-stage Cluster sampling method was used to collect data. Using
A CTC (Communities That Care Youth Survey) questionnaire, which
was designed by Using an standard questioner, the profile of risk
behaviors of students were collected.
Results: In the final multivariate logistic regression, two variables
including age (ORa = 1.15, p = 0.02) and gender (ORa = 2.14,
p = 0.001) had a significant positive association with Multiple
Health Risk Behaviors (MHRB). School commitment (ORa = 0.38, p
value = 0.001) and school rewards for involvement (ORa = 0.80,
p = value = 0.21) had significant negative association with MHRB.
Conclusion: This research also demonstrated that students who were
strongly influenced by school commitment and school reward for
involvement are less likely to engage in risky behavior. The role of
gender and age in these behaviors must also be taken highly into
consideration.

doi:10.1016/j.jns.2013.07.1892

Abstract—WCN 2013
No: 2983
Topic: 10—Neurorehabilitation
Interval vacuum therapy in the rehabilitation of patients after
microsurgical removal foraminal stenosis with the installation
of the interspinous stabilization

O. Uvarova, V. Daminov, A. Kuznetsov. National Medical Pirogov Center,
Moscow, Russia

Introduction: Intermittent vacuum therapy is the widely method of
treatment.
The aim of our research was to estimate the effectiveness of usage of
“VACUMED” device for intermittent vacuum therapy in rehabilitation
of patients after microsurgical removal foraminal stenosis with the
installation of the interspinous stabilization.
Material and methods: Clinical and neurophysiologic examination
of 82 patients (67% male, 33% female) with peripheral paresis of
lower extremities in early postoperative period (middle time after

operation was 4 ± 1 days) after elimination of foraminal stenosis
with the installation of the interspinous stabilization at L4–L5 and
L5–S1 levels was analyzed in our research. The cohort was divided
into two groups: the 1st group (38 patients) had the standard
rehabilitation program applying system “VACUMED”, the 2nd control
group (44 patients) had only standard rehabilitation treatment. We
used six-mark scale of muscle strength, miotonometria and electro-
neuromyographic examination on apparatus Viking-Quest (Nicolet,
USA) to estimate neurological status at the beginning of course and
on the 14th day of rehabilitation.
Results: The decreasing of paresis degree was fixed in both groups of
the patients: in the 1st group from 3.05 ± 0.17 to 4.72 ± 0.22 marks
(p b 0,05); in the 2nd group from 3.12 ± 0.19 to 3.48 ± 0.18 marks.
Conclusions: Thus, the use of interval vacuum therapy in patients with
interspinous spinal stabilization system in the early postoperative
period is safe and effective compared to traditional rehabilitation.

doi:10.1016/j.jns.2013.07.1893

Abstract—WCN 2013
No: 2986
Topic: 10—Neurorehabilitation
Functional electrical stimulation in combination with robotic
mechanic in patients with acute ischemic stroke

O. Uvarova, V. Daminov, A. Kuznetsov. National Medical Pirogov Center,
Moscow, Russia

Objective: The aim of our researchwas to evaluate the efficacy and safety
of functional electrical stimulation, combined with a robotic mechanical
therapy in patients with central hemiparesis in acute ischemic stroke.
Material and methods: 104 patients with acute ischemic stroke in
middle cerebral artery were divided into 2 groups. Group I included
58 patients who received a course of rehabilitation therapy with the
inclusion of training on robotic system Erigo and synchronized with
functional electrical stimulation. Patients with group II (46) received
treatmentwithout FES. To assess the rehabilitationmeasures, we used a
6-point scale paresis and electrophysiological examination (impedance
cardiography, Doppler ultrasound of the affectedmiddle cerebral artery,
evoked potentials) before, during and after the sessions of robotic
mechanotherapy.
Results: In all patients, there was a decrease in the degree of paresis of
1.4 points in group 1 and at 0.54 in group 2. Hemodynamic abnormalities
during robotic therapy in combination with FES were not revealed. At
20 days of rehabilitation, there was a decrease of the segmental latency
response in both groups of patients, which was more pronounced in
patients of group 1.
Conclusion: It was found that the use of functional electrical
stimulation is safe in acute stroke, and the effect of the combination of
FES with robotized mechanical therapy is higher than in conventional
kinezioterapii.

doi:10.1016/j.jns.2013.07.1894

Abstract—WCN 2013
No: 2990
Topic: 10—Neurorehabilitation
Robotic technology in rehabilitation of patients after surgical
revascularization of brain

V. Daminov, O. Uvarova, A. Kuznetsov, S. Kucherenko. National Medical
Pirogov Center, Moscow, Russia

Objective: The aim of our study was to evaluate the effect of robotic
mechanomotoring deficiency in patients after surgical revascularization
of the brain on the symptomatic stenosis of the internal carotid artery.
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Material and methods: The patients were examined and divided
into 2 groups: Group 1 — 95 patients after carotid endarterectomy
and Group 2 — 39 patients after balloon angioplasty with stenting.
Age stroke was from 17 to 523 days; prescription transactions from 1
to 3 months; and the degree of paresis of the lower extremity from 3
to 4 points. To assess the rehabilitation measures we used: a 6-point
scale paresis, Stroke Scale NIHSS, Barthel ADL Index, Hauser Gate
Index and electrophysiological examination. Patients received Lokomat
training once a day for 6 days a week for 3 weeks. Discharge weight
was on average no more than 25% of body weight, and treadmill speed
was 1.5–2.5 km/h.
In two groups of patients there was a significant (p b 0.05) decrease
in the degree of paresis in the lower limb and a significant increase in
absolute and percentage figures in index walk Hauser. Barthel ADL
Index increased in group 1 — with up to 46.0 ± 1.41 75.6 ± 1.2
(p b=0.001), and in group 2 — from 47.0 ± 1.4 to 74.4 ± 0.7
(p b=0.001) points. In this case, significant differences between
the groups were not registered.
Conclusions: It was found that locomotor training with the help of
Lokomat improves motor function and quality of life and that it
doesn't depend on the type of surgery.

doi:10.1016/j.jns.2013.07.1895

Abstract—WCN 2013
No: 3148
Topic: 10—Neurorehabilitation
Transcranial direct current stimulation (tDCS) and vision
restoration training (VRT) in post-acute stroke
rehabilitation — Implications for further investigations

R. Albera,b, H.Mosera, B.A. Sabelb, C. Gallb. aNeurologisches Therapiezentrum
Gmundnerberg, Altmünster, Austria; bInstitute of Medical Psychology,
Otto-von-Guericke-University, Magdeburg, Germany

Background: Posterior-cerebral-artery stroke usually results in
visual field deficits varying in size and extent of the blind field and
areas of residual vision (ARV). Vision restoration training (VRT) may
reduce visual field impairment. Combined application of transcra-
nial direct current stimulation (tDCS) together with VRT indicates
that tDCS may accelerate VRT-effects in the post-acute stage.
Feasibility of tDCS-VRT treatment in post-acute stroke was not yet
investigated.
Objective: In order to plan a controlled efficacy study of tDCS-VRT
in post-acute stroke, we investigated two patients with lesion ages of
2 and 5 months after posterior cerebral artery stroke with different
lesion sizes.
Patients and methods: One patient with a small scotoma and ARV
and one patient with homonymous clear-cut hemianopia without
ARV were treated with 5 tDCS-sessions (2 mA, 15–20 min, cathode:
Cz, anode: O1) combined with VRT. Perimetric detection thresholds
at post were compared to baseline.
Results: After conducting the same stimulation and training protocol
with both patients, we found significant improvement of detection
accuracy in both cases. However there was a higher effect size in the
patient with presence of ARV.
Conclusion: Our data support the theory that neural plasticity after
stroke in the visual cortex can be facilitated by tDCS if there is
residual functionality. Further studies investigating the efficacy of
tDCS in rehabilitation of stroke should consider the presence of ARV
as a predictor for a clinically relevant treatment effect.

doi:10.1016/j.jns.2013.07.1896
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Neurorehabilitation for amelioration of the quality of life of
multiple sclerosis patients

I. Kolevaa,b, D. Stoilovac, P. Shotekovc. aClinic of Physical and Rehabilitation
Medicine, Medical University of Sofia, Medical Faculty, University Hospital
‘St Ivan Rilsky’, Bulgaria; bDept of Medical Rehabilitation and Occupational
Therapy, Medical Faculty, Medical University Sofia, Bulgaria; cClinic of
Neurology, University Hospital ‘St Ivan Rilsky’, Sofia, Bulgaria

Aim: Structuration of a neurorehabilitation algorithm in MS and
clinical approval of our physiotherapy programme and comparative
evaluation of the effect of the application of different rehabilitation
complexes — by a synergic combination of natural and preformed
physical modalities: physiotherapy, kryotherapy, ergotherapy, pulsed
magnetic field, electrostimulations, education of MS patients in activ-
ities of daily living.
Material and methods: During the period 1996–2012 in three
Bulgarian Neurorehabilitation Clinics we effectuate observations on
an experimental group of 189 patients with cerebro-spinal form of
MS, in remission phase, with a clinically manifested quadripyramidal
syndrome with hemiparesis or inferior paraparesis, discoordination
syndrome, urinary incontinence, emotional disbalance. We divided
experimental group in six therapeutic groups with rehabilitation
complexes, including physiotherapeutic programme and different
pre-formed modalities. The control group was formed by 49 in-
patients, with standard rehabilitation programme. We observed MS
patients — before and after physical therapy and one month later. All
patients signed informed consent for rehabilitation and investiga-
tions. For statistical analysis we used the statistic package SPSS —

options t-test (analysis of variances ANOVA) and Wilcoxon rank test
(non-parametrical distribution analysis).
Results: During prospective observations we noted a significant
effect on spasticity, balance, stability of gait, autonomy in activities of
daily living — self service (movement in the bed, toilet, dressing,
mobility, eating), test of 20 m walking, depressivity, and autonomy
in ADL (ICF). The effect is stable—with duration of one month after the
end of rehabilitation.
In conclusion we underline the favourable effect of neurorehabilita-
tion on patient's quality of life.

doi:10.1016/j.jns.2013.07.1897

Abstract—WCN 2013
No: 3053
Topic: 10—Neurorehabilitation
Potential of neurorehabilitation in post stroke hemiparesis

I. Kolevaa,b, P. Atanassovac. aMedical University of Sofia, Medical Faculty,
University Hospital St Ivan Rilsky, Clinic of Physical and Rehabilitation
Medicine, Bulgaria; bDept of Medical Rehabilitation and Occupational
Therapy, Medical Faculty, Medical University of Sofia, Sofia, Bulgaria;
cClinic of Neurology, Medical University of Plovdiv, Plovdiv, Bulgaria

Introduction: In the context of the significant increase of the
frequency of stroke, the authors propose some concrete algorithms
for assessment of functional deficit and for management of major
physical, cognitive and behavioral impairments resulting to func-
tionality of hemiparetic patients with hemiparetic shoulder.
Goal: Evaluation of the efficacy of different physical-therapeutic
and rehabilitation programs with the objective to construct neuro-
rehabilitation complexes, adapted to the concrete clinical signs —

for functional recovery and improvement of the independence in
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activities of daily living of patients suffering from central post-stroke
hemiparesis and hemiparetic shoulder.
Material and methods: A total of 388 post-stroke in-patients
were observed (1997–2012). The rehabilitation complex includes
kryokinesitherapy in all cases; additionally — electrostimulations of
hand extensors (in group 2), and occupational therapy (in group 3).
The patients were investigated before and after therapy and
one month later, according a protocol with all results (including
neurological and functional status, evaluation according to interna-
tional classification of functioning, disability and health — ICF).
Statistical evaluation was effectuated with t-test (analysis of
variances ANOVA) and Wilcoxon rank test (non-parametrical
correlation analysis). Comparative analysis of results proved a
statistically significant favorable effect (p b 0.001) on some impor-
tant parameters: muscle weakness, range of motion and functional
capacity of the hand (including grip); stabilization of the balance
and locomotion (tests of Brunnstrom, Barthel-index, Michel's test);
reduction of spasticity; autonomy in activities of daily living (ICF).
The stability of the results onemonth after the endof neurorehabilitation
is satisfactory. In conclusion we underline clinical efficacy of complex
neurorehabilitation program.

doi:10.1016/j.jns.2013.07.1898

Abstract—WCN 2013
No: 2104
Topic: 10—Neurorehabilitation
Assessment of the functional states of patients after stroke who
underwent early rehabilitation

M. Flaka, B. Czechowiczb, E. Zych-Twardowskaa, M. Bujaka, M. Bednara,
M. Smiłowskia, A. Gorzkowskaa. aDepartment of Neurology, Division of
Neurorehabilitation, Katowice, Poland; bDepartment of Physiotherapy,
Medical University of Silesia, Katowice, Poland

Background: The main objective of the undertaken rehabilitation is
a complete function playback or the compensation of the functions
directly lost.
Objective: The aim of this study was to assess the functional status of
stroke patients eligible for the early neurological rehabilitation.
Patients and methods: The research involved 37 patients, meeting
the criteria for inclusion in the research. The assessment of functional
status was performed on day 1 of hospitalization and 3 months after
rehabilitation. To measure the functional status of a patient we used
Lovett's scale, Brunnstrom's scale, Jebsen's test, Rankin's scale, ADL
Barthel, and MMSE.
Results: The quality of the functional status of patients in the period
from day 1 to 3 months after stroke improved according to Barthel's
ADL scale by an average of 6 points. In the assessment of muscle
strength improvement was seen in more than half of the patients; in
75.67% of them there was an improvement on the lower limb (LL) by
an average of 1.1 points, in 48.6% of patients the improvement in the
upper limb (UL) was by 2.1 points in the Lovett's scale, which also
resulted in improving the functionality in the Rankin's scale in 59.4%
of patients. The profile of changes in patients' functional status
depended on severity of stroke symptoms.
Conclusions: In the first three months post-stroke functional improve-
ment was achieved in two thirds of patients, the rest of them received
no gait. The detailed assessment of the functional status allows for
setting the objectives of early taken rehabilitation.

doi:10.1016/j.jns.2013.07.1899
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Topic: 10—Neurorehabilitation
Shoulder pain after stroke: Experience in the University Hospital
of Casablanca

L. Riah, M. Elbouchikhi, F. Lmidmani, A. Elfatimi. Ibn Rochd University
Hospital, Casablanca, Morocco

Background: The prevalence of shoulder pain after hemiplegic stroke is
around 70%. A shoulder-hand syndrome, adhesive capsulitis may be the
cause, favored by a glenohumeral subluxation or significant spasticity.
The etiological diagnosis is mainly clinical. The treatment is mainly
based on preventative tapping, correct positioning in bed, prudent
mobilization and electrostimulation.
Objective: The objective of this study is to recall the different clinical,
therapeutic and prognostic elements and to evaluate our results based
on data from the literature.
Material and methods: Prospective study on the management of
shoulder pain in 52 hemiplegic patients seen between October 2008
and March 2013.
Results:Age: 61 ± 14 years; post-stroke time: 2 to 29 weeks; sex ratio:
33 F/19 H; hemiplegic side: 41 right/11 left; pain assessed by VAS
(initial: 8 ± 1; after treatment: 3 ± 1); etiologies: 46 subluxations/6
complex regional syndrome type I.
Treatment: All patients were treated with strapping, sling immobiliza-
tion when standing or sitting, analgesic medication, TENS, and local
infiltration of corticosteroids in cases of complex regional syndrome
type I.
Conclusion: Shoulder pain is particularly high in hemiplegic particular
patients, requiring particular therapeutic attention warranting re-
search. The diagnosis of upper limb pain in the hemiplegic remains a
subject of controversy. Its origin is multifactorial dominated by gleno-
humeral subluxation, complex regional syndrome type I, capsulitis,
and spasticity. We must stress the importance of the prevention of
decoaptation of glenohumeral by proper installation of the patient,
proper diagnosis and initiation of early treatment.

doi:10.1016/j.jns.2013.07.1900
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Whole body vibration training improved balance and
coordination of individuals with spinocerebellar ataxia

Y.-J. Changa, W.-H. Yeha, Y.-F. Chuanga, M.-J. Hsub,c, C.-Y. Fanga,d.
aDepartment of Physical Therapy and Graduate Institute of Rehabilitation
Science, College of Medicine, Chang Gung University, Taoyuan, Taiwan,
ROC; bDepartment of Physical Therapy, College of Health Science, Kaohsiung
Medical University, Taiwan, ROC; cDepartment of Physical Medicine and
Rehabilitation, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan,
ROC; dDepartment of Rehabilitation Technology, Tzu Hui Institute of
Technology, Pingtung, Taiwan ROC

Background: Whole body vibration, a newly developed strengthening
paradigm, has been reported to have instant effect on regulating the
strength of reciprocal inhibition in individuals with spinocerebellar
ataxia (SCA). The purpose of this research was to investigate the long
term effect of whole body vibration on balance and coordination in
individuals with SCA.
Methods: Thirteen individuals with SCA were randomly assigned into
training and control groups. Subjects in the training group received
whole body vibration training in standing position for 3 sessions per
week for four weeks. The control group received no training. The
international cooperative ataxia rating scale (ICARS), Berg balance scale
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(BBS), and one-leg standing time were used to evaluate coordination
and balance before and after four weeks.
Results: After four weeks, the grade of ICARS (p b 0.05), BBS (p b 0.05)
and one leg standing time (p b 0.05) improved in the training group.
The control groups did not show changes.
Conclusion: Individuals with SCA can benefit from strength training by
whole body vibration. The long-term training effect can be translated to
the functional improvement.

doi:10.1016/j.jns.2013.07.1901
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No: 2714
Topic: 10—Neurorehabilitation
Impact of early versus late treatment on goal areas in patients
treated with botulinum-toxin A (BoNT-A) for post-stroke
upper-limb-spasticity (ULIS-2-study)

K. Fheodoroffa, J.J. Jacintob, L. Turner-Stokesc. aDepartment of
Neurorehabilitation, Gailtal-Klinik, Hermagor, Austria; bServiço de
Reabilitação de Adultos, Centro de Medicina de Reabilitaçãode Alcoitão,
Estoril, Portugal; cSchool of Medicine, King's College, London, UK

Objective: The objective of this study is to investigate primary goal
achievement in patients with ULS based on time between stroke and
first BoNT-A treatment for ULS.
Design: Subgroup analysis of 454 adults with post-stroke ULS within
an observational, prospective cohort study on current practice in
an international, multi-center design in 84 centers in 22 countries
(ULIS-2-study).
Interventions: One cycle of BoNT-A treatment and concomitant
therapies in accordance with routine local clinical practice.
Outcome measures: Primary goal achievement in relation to time
after stroke.
Results: 180 patients were treated ≤1 year after stroke (early
treatment, ET) and 274 N1 year after stroke (late treatment, LT).
If ULS treatment starts ≤1 year after stroke, a higher proportion of
goals related to pain (88.5%, 95%CI 69.8%, 97.6% ET versus 80.0%,
95%CI 63.1%, 91.6% LT), pROM (81.8%, 95%CI 64.5%, 93.0% ET versus
76.4%, 95%CI 64.9%, 85.6% LT) and active function (76.6%, 95%CI
62.0%, 87.7% ET versus 68.4%, 95%CI 54.8%, 80.1% LT) were achieved.
A higher proportion of goals related to ease of care (81.6%, 95%CI
68.0%, 91.2% ET versus 88.0%, 95%CI 79.0%, 94.1% LT) and reduction of
involuntary movements (68.4%; 95%CI 43.4%, 87.4% ET versus 85.7%;
95%CI 63.7%, 97.0% LT) were achieved in the long-term.
Conclusions: Further long-term studies should examine patients
characteristics and goal areas to develop recommendations on situa-
tions demanding an early treatment and a long-term ULS-management
in terms of maintaining/improving functioning.

doi:10.1016/j.jns.2013.07.1902

Abstract—WCN 2013
No: 2952
Topic: 10—Neurorehabilitation
Therapeutic effects for human umbilical cord blood-derived
mesenchymal stem cells with methylprednisolone treatment
in the contused rat spinal cord

H.-J. Ham. Institute of Catholic Integrative Medicine, Incheon St. Mary's
Hospital, The Catholic University of Korea College of Medicine, Incheon,
Republic of Korea

Methylprednisolone (MP), a glucocorticoid steroid, has an anti-
inflammatory action and seems to inhibit the formation of oxygen

free radicals produced during lipid peroxidation in a spinal cord
injury (SCI). Currently MP is the standard therapy after acute SCI on
reported neurological improvements. The combination therapeutic
effect of human umbilical cord blood-derived mesenchymal stem
cells (hUCB-MSCs) for transplantation time (1 d, 7 d, and 30 d) after
MP treatment on the axonal regeneration and on the behavioral
improvement in SCI was studied in the rat. The spinal cord was
injured by contusion using a weight-drop at the level of T9 and MP
(30 mg/kg, i.m., 10 min and 4 h) was acute administered after injury.
hUCB-MSCs were labeled GFP and our study was performed the
efficacy for transplantation time (1 d, 7 d, and 30 d) of hUCB-MSCs
into the boundary zone of injured site. Efficacy was determined by
histology, anterograde and retrograde tracing, and behavioral test.
We found that hUCB-MSCs with MP treatment exerted a significant
beneficial effect by neuroprotection and reducing cavity volume. Also
the transplantation of hUCB-MSCs with MP treatment was signifi-
cantly improved functional recovery. Combined transplantation at
7 d after SCI provided significantly greater efficiency than combined
transplantation at 1 d and 30 d. These results suggest that transplan-
tation time window of the hUCB-MSCs with MP treatment give rise
to an earlier neuron protection strategy and effect of cell grafting
in SCI. Thus our study may be considered as a therapeutic modality
for SCI.

doi:10.1016/j.jns.2013.07.1903
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Experience of physical medicine and rehabilitation department:
Treatment of spasticity by botulinum toxin injection,
about 30 cases

S. Lahrabli, Y. Abdelfettah, K. Belhaj, F. Lmidmani, A. Elfatimi. Physical
Medicine and Rehabilitation Department, UHC Ibn Rochd,
Casablanca, Morocco

Introduction: The therapeutic use of botulinum toxin has been an
important development in movement disorders.
Materials and methods: This is a retrospective study from 1 March
2008 to 30 February 2012 in the Physical Medicine and Rehabilita-
tion department for the treatment of spasticity by botulinum toxin
injection, which is indicated for the local treatment of spasticity or
dystonia which awkward movement or health of the patient through
a central nervous system, an assessment of the severity of the disorder
by the Ashworth scale and functional evaluation using generic scales
(FIM and Barthel).
Results: 30 patients have benefited from the injection of TB. The
average was 27 years (3–75 years). Etiologies were vascular accident
(51%), cerebral motor infirmity (29%), head injury (13%), tuberculous
myelitis (4%), spinal cord injury (4%) and parkinsonism syndrome
with dystonia (4%). The severity of spasticity was between 2 and
4 on the Ashworth scale, the injection objectives were variables:
functional improvement of the members and hygiene of life and
the prevention of joint deformations. Clinical and functional results
were satisfied with a reduction in spasticity and an improvement in
functional scores.
Discussion and conclusion: The injection of botulinum toxin is the
treatment of choice for focal spasticity, and several studies confirm
the very satisfied results and significant improvement in quality of
life of patients and their functional recovery.

doi:10.1016/j.jns.2013.07.1904
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Cerebellar ataxia: Contribution of rehabilitation: 15 cases

S. Lahrabli, A. Khadir, S. Meftah, F. Lmidmani, A. Elfatimi. Physical
Medicine and Rehabilitation Department, UHC Ibn Rochd,
Casablanca, Morocco

Introduction: Cerebellar ataxia is a disorder that affects motor complex
planning and execution of movements and reduces the precision and
coordination.
Purpose: The purpose of this study is to assess the impact of
rehabilitation on cerebellar ataxia in CHU Ibn Rochd Casablanca.
Method:A retrospective study of 15 cases of cerebellar ataxia received a
rehabilitation program.
Results: The majority of patients were men (60%), the average age is
19 years (4–54), and etiologies found were dominated by multiple
sclerosis (40%), and head trauma (33.5%). Evaluation of balance and
walking according to Tinetti showed 73.5% of patients with high risk of
falling, the Barthel scale evaluation found 13% had severe dependence,
53, 5% had moderate dependence and 33.5% had a slight dependence.
Rehabilitation has improved complete autonomy in activities of daily
life in 6.5% of patients and improved level of Tinetti scale in 26.7%.
Discussion and conclusion: Cerebellar ataxia is one of the most
characteristics of the cerebellum damage. The beneficial effect of
rehabilitation on neurological signs has been proved by several
authors; intensive training coordination improves motor performance
and reduces ataxia symptoms. Others believe that there is no valid
information on the actual value of the physical rehabilitation and
psychological support as a treatment for cerebellar ataxia, and that
there is a tendency to spontaneous regression of cerebellar syndromes,
but it can be slow, incomplete, extending over months or years.

doi:10.1016/j.jns.2013.07.1905
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Combining electric brain stimulation and source-based
brain-machine interface (BMI) training in neurorehabilitation
of chronic stroke

S.R. Soekadara,b, M.Witkowskia,b, S.E. Robinsonc, N. Birbaumerb,d. aApplied
Neurotechnology Lab, Department of Psychiatry and Psychotherapy, Germa-
ny; bInstitute of Medical Psychology and Behavioral Neurobiology, University
of Tübingen, Tübingen, Germany; cMEG Core Facility, NIMH, NIH, Bethesda,
MD, USA; dIRCCS San Camillo, Venice, Italy

Over the last years, clinical trials indicated that brain-computer or brain-
machine interface (BCI/BMI) training coupled with behavioral physio-
therapy can facilitate motor recovery after severe stroke. However,
results were heterogeneous and training required weeks of daily
sessions. Here we introduce a novel BMI-based rehabilitation regime
that promises to improve specificity and effectiveness of such training
by incorporating the latestmethodological advancements, such as area-
specific (source-based) real-time reconstruction of brain activity and
simultaneous electric brain stimulation during BMI-training to facilitate
learning.
Methods: A 48 yo female patient unable to move her right fingers
who suffered a subcortical stroke at the age of 25 affecting the left
capsula interna, putamen and nucleus caudatus was invited to three
consecutive BMI-training sessions. A 275-sensor whole-head mag-
netoencephalograph (MEG) was used to localize and reconstruct
task-related neuromagnetic activity in the left motor cortex (M1)
during the attempt to move the affected fingers. Source-based
activity was assessed using a LCMV beamformer and translated into

online feedback delivered through a hand-exoskeleton opening and
closing the paralyzed hand. During the BMI-training, an anodal
DC-electric current of 1 mA was delivered to the left M1.
Results: Area-specific real-time reconstruction of motor-related brain
activitywas reliably possible during electric brain stimulation. The patient
achieved good BMI-control across all sessions. Brain stimulationwas well
tolerated. This is the first report on successful real-time combination
of source-based BMI-training and electric brain stimulation in a stroke
patient, building the grounds for larger clinical studies further investi-
gating efficacy of such approach in the rehabilitation of severe stroke.

doi:10.1016/j.jns.2013.07.1906
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A new onset of Parinaud's syndrome in a rehabilitation setting

S. Williamsa, S. Vijayarangam Shanmugamb, M. Sakelb. aDepartment of
Neurosciences, East Kent University Hospital, Canterbury, UK; bDepartment
of Neurology, East Kent University Hospital, Canterbury, UK

Background: Parinaud's syndrome involves supra nuclear vertical
gaze palsy due to pathology in dorsal midbrain. There is no specific
rehabilitation strategy in literature.
Objective: Through a case story, we assess the clinical and service
implications.
Patients andmethods: A 35-year old right handedmale was diagnosed
with cerebellar pilocystic astrocytoma presented with headache and
ataxia for 4 months. Post operative complications include hydrocepha-
lus, repeated shunt infections. Hewas transferred toNeurorehabilitation
after clinical stabilisation.
Due to substantial visual impairment, he was re-referred to Neurolo-
gists who found severe diplopia in all directions but worse horizontally,
sluggish pupil with ptosis, absent pupillary reflexes with no near light
response, conjugate vertical gaze paralysis with bilateral internuclear
ophthalmoplegia, absent vertical and horizontal optic kinetic reflexes.
Vertical and Horizontal nystagmus was present with preserved corneal
reflex. Eye movements demonstrated convergent nystagmus.
In summary there was nuclear 3rd and 6th nerve palsies evident
bilaterally, convergent nystagmus and absent near light near reflex
with clinical signs in keeping with a Parinaud's syndrome except eye
lid retraction. Repeat neuro-imaging showed subdural bleed but no
dorsal midbrain lesion. We speculated that the likely cause of these
new onset Parinaud's stemming from raised intracranial pressure i.e.
Pre-tectal syndrome.
He was re-referred to Neurosurgeons.
Conclusion:Apart from the curious clinical presentation, this case raised
important issues relating to service reconfigurations e.g. continued
engagement with neurologists are needed to guide the rehabilitation
programme, prognostication and active interventions. A careful consid-
eration of budgetary implication of neuro-rehabilitation department
is needed.

doi:10.1016/j.jns.2013.07.1907
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Botulinum toxin (BT) therapy for adult spasticity — A service
improvement projects over 9 years
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Royal College of Physicians (UK) produced Guidelines (2003 & 2009)
detailing the Standards of multidisciplinary (MDT) rehabilitation of
adult spasticity using BT. In 2006, an audit was conducted (n = 100)
against that Standard 1 and the identified action points were
implemented.
Methodology: A re-audit in 2009 analysed data of 70 consecutive
patients (2006–9) against the RCP Standards. A repeat-re-audit was
done on a small sample (15) in 2012.
Result and discussion: Demography and case mix remain similar to
1st audit. We noted substantial improvements in defining treatment
goals with patients and carers 94% (Cf 68% in the 1st audit). The
follow up of patients by therapists 2 weeks & 6 weeks were 54% &
46%. Standardised outcome measurement tools used in 49% cases.
Written communication between community physiotherapists and
hospital team showed no improvements. Specific gaps identified
in the initial audit showed improvement e.g. documentation of
aggravating factors (100%), dilution of BT improved (62%), named
therapist was identified pre-injection in 96% (cf 26%) in 1st audit.
However, 2012 data showed substantial deterioration.
Conclusion: Such complex service requires co-ordinated care plan
by MDT from different organisations within their context. The key
gap is ensuring timely post-injection therapy. Identifying a named
therapist improved the service. Communication between community
& the hospital team deteriorated. This project highlights the value of
the iterative process of re-auditing since different challenges will
emerge for improvement and sustainability.

Reference
1) Sakel M. An audit of botulinum toxin therapy services for adult

spasticity. Int J Therapy Rehabilitation 2008;15:15–21.

doi:10.1016/j.jns.2013.07.1908
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Quality of life and functional outcome in stroke survivors

M. Flak, A. Gorzkowska, E. Zych-Twardowska, D. Stompel, B. Czechowicz,
T. Lewicka, G. Opala, M. Arkuszewski. Department of Neurology, Division
of Neurorehabilitation, Medical University of Silesia, Katowice, Poland

Background: Modern treatment and rehabilitation strategies reduce
the risk of death or dependency after stroke. However, better functional
outcome may not always be translated to better quality of life (QoL).
The aim of the study was to assess QoL in stroke survivors in relation to
their functional outcome.
Material and methods: We questioned 142 consecutive patients one
year after stroke, who underwent early post-stroke neurorehabilitation
in our department. To assess their QoL we used the Stroke-Specific
Quality of Life Scale developed by Williams. Functional outcome was
assessed with modified Rankin scale (mRS).
Results: 19 (13%) patients had died within one year and only 50
patients (mean age 68.5 years; 25 men) delivered answers to all
questions from the query. The most affected areas of life, where
patients scored b40% of the total score in the selected sub-scale
were ‘work’ (54% patients), ‘energy’ (36%) and ‘personality’ (33%).
Functional improvement by at least 1 point in the mRS was observed
in 72% of patients. There were no differences in any assessed QoL
domains between patients with good and unfavorable functional
outcome. With univariable logistic regression we did not find any
association of functional improvement with the change in any of
individual QoL domains. In multivariable stepwise backward analysis
‘work’ and ‘family roles’ were the most associated with functional
outcome (model: p = 0.036, ρ2 = 0.208).

Conclusions: Functional improvement after stroke does not guaran-
tee better quality of life. Individualization of post-stroke rehabilita-
tion programs should include patients' families or caregivers.

doi:10.1016/j.jns.2013.07.1909
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Fluoxetine for post stroke depression: Experience of rehabilitation
unit in Ibn Rochd University hospital of Casablanca

L. Riaha,b, M. Elbouchikhia, F. Lmidmania, A. Elfatimia. aIbn Rochd
University Hospital, Casablanca, Morocco; bRehabilitation Unit,
Casablanca, Morocco

Background: Depression after stroke is an obstacle to the rehabil-
itation which imposes early antidepressant treatment.
Objective: The objective of this study is to evaluate the efficacy of
fluoxetine in depression after stroke and its effect on patient response
to rehabilitative treatment.
Material and methods: Prospective study over 17 months from
September 2011 to February 2013 effecting 41 depressed stroke
patients followed in the rehabilitation unit. Onset of stroke had to be
less than 30 days, patients with severe aphasia were excluded. The
diagnosis of depression after stroke was as defined by the DSM IV,
the severity of depression was assessed using the MADRS, and the
effectiveness of depression was assessed by the PASS. Treatment with
fluoxetine was introduced to all patients at a rate of 20 mg/d. The
MADRS and the PASS were reassessed at 1 and 2 months.
Results: Of 56 patients with hemiparesis, 41 patients developed
post-stroke depression (73.2%); the mean age was 54.3 years ranging
from 31 to 85 years, the sex ratio was 1.7, ischemic stroke accounted
for 76.9%, 30 patients (73.1%) had minor depression and 11 patients
(26.8%) severe depression. PASS averaged 17.2/36 in early assess-
ment and was 26.9/36 to 2 months of treatment. Fluoxetine was well
tolerated, no adverse effects were noted.
Conclusion: In patients with depression after stroke early prescription
fluoxetine should be coupled with rehabilitation; this treatment has a
dual effect, on depression and on motor recovery as demonstrated by
authors reporting the effect of fluoxetine on brain neuroplasticity after
stroke.

doi:10.1016/j.jns.2013.07.1910
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Vestibular rehabilitation improves postural stability in the
degenerative spinocerebellar ataxia patient (DSA): A case report

P. Menune. The Faculty of Physical Therapy, Mahidol University,
Salaya, Thailand

Background: DSA is genetically associated with postural instability. The
DSA patients usually have gait ataxia, fare of falls and decrease balance
due to limited activity in daily life. The rehabilitation program of these
patients is long term. So, it should be designed for clinical use and home
program.
Propose: To determine the effectiveness in increasing the stability
after vestibular rehabilitation (VR) in DSA patient and to create the
new concept of treatment ataxia patients.
Method: A case report. A 63 years old male with 6 years of DSA
symptom who can walk by rolling wheel walker with supervision.
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He received the treatment program and the home program that
consist of

1. Cawthorne and Cooksey exercise.
2. substitution exercise.
3. balance training.

The subject was treatment at the physical therapy clinic 1 day/week
and home program 3 day/week in 6 weeks. The stability test used
Time-up and Go test (TUG) before and after treatment at the clinic.
Result: After 6 weeks, the TUG score before and after rehabilitation
program was decrease from 35.17 ± 15.39 s to 29.17 ± 8.7 s (P=
0.001) and the difference score in each week of treatment program
decrease 17, 3, 10,−3.2 and 7 s. The average TUG score before and after
program= 6± 6.99 s (95%CI =−1.33 to 13.33).
Conclusion: Although, the VR can improve the stability of DSA patient,
the DSA is a degenerative disease. The patient should keep continuous
exercise to maintain the body function, balance and strength.

doi:10.1016/j.jns.2013.07.1911
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Neuromodulation for intractable primary headaches

M. Mukelabai. Anaesthesia, Critical Care, HIV/AIDS and Pain Mgt. Centre,
Mufulira, Zambia

Objectives: This review discusses the role of neuromodulation in the
management of intractable headaches.
Discussion: Although most patients benefit from a range of acute
and preventive drugs, a subgroup of patients remain refractory to
treatment. For these patients, invasive techniques should be considered.
Despite good efficacy in some forms of primary headache, nerve blocks
with either local anaesthetics or steroids or combinations thereof,
provide only temporary relief in most patients.
Neuromodulatory approaches can be pragmatically classified according
to implantation site and invasiveness. Given that complex networks
of pain processing structures are activated and deactivated upon
stimulation of a single target1, neuromodulation which infers activa-
tion only. The mode of action differs substantially between different
approaches.
Conclusion: In clinical practice, delivery of the appropriate neu-
romodulatory approach remains a challenge. Therefore, an interdisci-
plinary approach involving a team with expertise in both diagnosis
and treatment of headaches and the implantation of invasive neu-
romodulatory devises are crucial for the success of this promising
addition to our armamentarium against intractable primary headaches.

Reference
[1] May A, Leone M, Boeker H, Sprenger T, Juergens T, Bussone G,

Tolle TR. Hypothalamic deep brain stimulation in pistron emission
tomography. J Neurosci 2006;26:3589-93.

doi:10.1016/j.jns.2013.07.1912
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Reach-to-grasp coordination by avoiding obstacle collision at first
and after twelve-months post-stroke

N. Runnarong, J. Tretriluxana, R. Vachalathiti, V. Hiengkaew. Physical
Therapy, Mahidol University, Nakhon Pathom, Thailand

Background: Substantial controversy regarding reach-to-grasp (RTG)
coordination and planning deficit was found during the first twelve-
month post-stroke. One of the important factors leading to the
conflicting results can be the different ways of analyzing parameters
that have been used to detect the coordination.
Objective: To investigate RTG coordination in the paretic hand of
individuals with stroke, performing RTG actions avoiding obstacle
collision.
Material and methods: Right handed individuals during the first
twelve-month post-stroke and after the twelve-month post-stroke
having mild severity of upper extremity impairment were recruited
with an equal number of non-disabled adults. Kinematic RTG
movements with obstacle avoidance at a fast speed were assessed.
RTG coordination was quantified using cross-correlation analysis.
The correlation coefficient (spatial aspect) and time lag (temporal
aspect) were reported. Kinematic variables of RTG actions were also
analyzed.
Results: Both post-stroke groups showed a significant disturbance
in RTG coordination only with respect to time lag compared to non-
disabled adults. The percentage of time tomaximum aperture reflecting
planning of grasping showed a deficit only in the first twelve-month
post-stroke period. In contrast, we did not find a planning deficit of
reaching, quantified by the percentage of time to maximum transport
velocity following the stroke.
Conclusion: Individuals with mild stroke showed impairment in RTG
coordination. The coordination was disturbed in the temporal aspect
but preserved in the spatial aspect. The findings indicate that the
planning of grasping showed a deficit in the first twelve-months
and recovered after twelve-months post-stroke, whereas planning of
reaching remained intact.

doi:10.1016/j.jns.2013.07.1913
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A 22-year follow-up of the incidence of traumatic spinal cord
injuries in Western Denmark

E.M. Hagen, R.M. Hansen, I.L. Johannesen. Spinal Cord Injury Centre of
Western Denmark, Department of Neurology, Viborg Regional Hospital,
Viborg, Denmark

Background: Retrospective population-based epidemiological study.
Objective: To assess temporal trends in the incidence of traumatic
spinal cord injuries (TSCI) and demographic and clinical character-
istics of a geographically defined cohort in the period 1990–2011.
Methods: Patients were identified from hospital records. Crude rates
and age-adjusted rates were calculated for each year. The multivar-
iate relationship between cause of injury, age at injury, time of injury
and gender was examined using a Poisson regression model.
Results: A total of 669 patients were admitted to the Spinal Cord
Injury Centre of Western Denmark. The annual incidence varied
between 5.9 and 13.7 per million; men 9.1–23.3 and women 0.7–7.4
per million. Mean age on admission for whole period was 38.6 years
(men: 37.9 years and women: 41.6 years). The incidence of MVA-
related injuries increased during the observation period, especially
among men b 30 years. The incidence of TSCI increased among
men b 60 years.
Motor vehicle accidents (MVA) was the most common cause of
injury (50.2%), followed by sports and leisure activities (24.5%). More
women were injured during sports and leisure activities (29.8% vs.
23.4%) and more men were injured in MVA (50.4% vs. 47.9%). The
lesion level was cervical in 48.6%, and clinically incomplete in 57.2%.
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The incidence of incomplete tetraplegia decreased among men
b30 years, and increased among men N60 years.
Conclusion: The incidence of TSCI has remained stable during the past
22 years. Themost frequent causes of TSCI,MVA and sports and leisure
activities, are potentially preventable causes.

doi:10.1016/j.jns.2013.07.1914
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The burden of paediatric cerebral palsy on caregiver's
mental health

H. Hakobyan, H. Manvelyan. Neurology, Yerevan State Medical University
after M. Heratsi, Yerevan, Armenia

Background: Paediatric Cerebral Palsy (PCP) is the leading cause of
childhood disability affecting function and development with huge
social burden because of disease both costs of treatment and number
of caregivers.
It's well known that PCP affects not only the child, but also their
immediate caregivers (usually mothers).
Aim: To rule out the level of depression in mothers with PCP child.
Design: 96 mothers with PCP kids were evaluated during their
children rehabilitation in the city Jermuk, Armenia. Beck Depression
Inventory (BDI) was assessed. The level of education was also
included.
Results: 75 (78.1%) of mothers with kids with PCP had depression.
Distribution of depression was 23 (24%) mild, 47 (49%) moderate,
and 5 (5.2%) severe. We found strong correlation between severity
of depression and education. Mothers with university or higher
degree level show most severe level of depression. 40 (88.9%) of
mothers with university or higher degree level had depression.
Distribution of depression among mothers with university or
higher degree level was 11(24.4%) mild, 25(55.6%) moderate, and
4(8.9%) severe.
Conclusion: PCP must be considered as disease with huge impact
on caregiver's mental health. Mothers with kids with PCP must be
mandatorily evaluated for depression, for a successful management
of PCP.

doi:10.1016/j.jns.2013.07.1915
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Low level laser therapy improves neurological deficits
after embolic strokes in rats

C.-H. Chena,b, Y.-H. Wangc, M.-H. Huangd. aDepartment of Physical and
Rehabilitation Medicine, Faculty of Medicine, College of Medicine,
Kaohsiung Medical University, Kaohsiung, Taiwan, ROC; bDepartment
of Physical and Rehabilitation Medicine, Kaohsiung Municipal Ta-Tung
Hospital, Kaohsiung, Taiwan, ROC; cSchool of Dentistry, College of
Dental Medicine, Kaohsiung Medical University, Kaohsiung, Taiwan, ROC;
dDepartment of Physical and Rehabilitation Medicine, Kaohsiung Medical
University Hospital, Kaohsiung, Taiwan, ROC

Background: Stroke remains the third leading cause of death. The
sequel to stroke leads to disability in daily living activity perfor-
mance and great economic burden.
Objective: Low-level laser therapy (LLLT) has been used a wide range
in rehabilitation field. However, few researches have mentioned the

effects on stroke. The purpose of this study is to reveal the effects of
LLLT on stroke recovery and possible mechanisms involved.
Material and methods: Seventy two (300–350 g) Sprague-Dawley
rats were divided into the sham (n = 6) and studied groups.
The studied rats were applied with a transient occlusion of the
middle cerebral artery through internal carotid artery (tMCAO).The
studied rats were further divided into 8 subgroups and 6 rats
each were irradiated to 0J and 8J of LLLT for 1, 4, 7 and 14 days
after tMCAO. Histological studies were performed with triphenyl
tetrazolium chloride (TTC) staining to demonstrate the ischemic
volume. Behavior patterns could reflect the motor recovery from the
impairment. Molecular assays were used to assessed the mechanism.
Results: After LLLT on tMCAO tissues, the ischemic volume decreased.
Rat movements including front limb symmetry, cylinder test,
and swimming task showed much improvement. The mRNA of
growth-associated protein-43(GAP-43) increased and tumor ne-
crosis factor (TNF-α) and interleukin (IL-1) significantly decreased
after LLLT.
Conclusion: LLLT could improve rat neural regeneration in the
tMCAO tissue and promote motor recovery. LLLT also regulates the
nerve related gene expression GAP-43, TNF-α and IL-1. LLLT could
offer a non-invasive treatment adjuvant for stroke.

doi:10.1016/j.jns.2013.07.1916
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Functional outcomes after surgery for heterotopic ossifications:
22 cases

K. Belhaj, A. Khadir, S. Meftah, Y. Abdelfattah, S. Lahrabli, F. Lmidmani,
A. El Fatimi. Service de Médecine Physique et Réadaptation Fonctionnelle,
Chu Ibn Rochd, Casablanca, Morocco

Introduction: Heterotopic ossification is a frequent complication in
head injury patients. The functional impairment may be severe. The
goal of surgery is to improve function.
The aim is to determine functional outcomes of patients undergoing
surgery for heterotopic ossifications.
Material and methods: This was a prospective study of patients
who underwent surgery for heterotopic ossifications followed by
intensive rehabilitation care in our department from January 2009
to March 2013. The evaluation included a joint assessment and a
functional assessment for each affected joint.
Results: There were 22 patients (29 operated joints). Predominantly
male (82%) and the average age 31.6 years (19–41 years). Operated
joints were: knee (n = 11, 38%), elbows (n = 11, 38%), and hips
(n = 7, 24%). All patients received physical therapy based mainly
on continuous passive mobilization of the elbow or knee in addition
to functional work. For operated hips, the Postel Merle d'Aubigné
(PMA) score improved from 6.5 to 8. In patients who had knee
surgery, the functional status improved: one patient recovered the
ability to walk and the others good sitting position. For patients who
had elbow surgery, the functional assessment revealed improved
possibilities for global nutrition (hand–mouth), hygiene (hand–face)
and grooming (hand–neck).
Discussion and conclusion: The main objective of surgery for hetero-
topic ossifications is to restore joint mobility and function. Appropriate
rehabilitation in an experienced PRM unit greatly contributes to
improved functional capacities.

doi:10.1016/j.jns.2013.07.1917
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Impact of soft-tissue-shortening on goal achievement in patients
treated with botulinum-toxin a (BONT-A) for post-stroke
upper-limb-spasticity (ULIS-2 study)

S. Ashforda, K. Fheodoroffb, J. Jacintoc, L. Turner-Stokesd. aPalliative
Care, Policy and Rehabilitation, King's College London, Northwick
Park Hospital, Regional Rehabilitation Unit, London, UK; bGailtal-Klinik,
Hermagor, Austria; cCentro de Medicina de Reabilitaçãode Alcoitão,
Estoril, Portugal; dSchool of Medicine, King's College, London, UK

Background: Soft-tissue-shortening (STS) is a common long-term
sequel of upper-limb spasticity (ULS) affecting different levels of
functioning if not treated appropriately.
Objective: To describe the impact of STS on goal achievement in
different goal areas in patients after BoNT-A treatment of ULS.
Patients and methods: Analysis of primary goal achievement in
relation to STS in adults with post-stroke-ULS within an observational,
prospective cohort study on current practice in an international, multi-
center design (84 centers in 22 countries: ULIS-2).
Intervention included one cycle of BoNT-A treatment and concomitant
therapy in accordance with routine local clinical practice.
The presence of soft tissue shortening was defined as severe restriction
of passive range of motion (pROM) in at least one segment (shoulder,
elbow, wrist, hand).
Results: 340 (74.5%) patients had no STS and 116 (25.5%) presented STS
in at least one segment.
If STS was present, goals related to pain control (87.5% with STS
versus 81.1% without STS) and ease-of-care (87.5% with STS versus
84.8% without STS) were more often achieved.
A higher proportion of patients without STS achieved goals in active
function (73.9% without STS versus 58.3% with STS), maintaining/
improving pROM (83.3% without STS versus 63.0% with STS) and
reduction of involuntary movements (84.4% without STS versus 55.6%
with STS).
Conclusions: Goals related to pain control and ease-of-care were more
often achieved in patients with STS, whereas a higher proportion of
those without STS achieved goals in active function, improved pROM
and reduction of unwanted involuntary movements.

doi:10.1016/j.jns.2013.07.1918
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Functional diagnosis of brain function in patients with severe
chronic disorders of consciousness

S.M. Golaszewskia,b,c, M. Seidla,b, K.R. Fricka, A.B. Kunza,b, S. Leisa,
M. Kronbichlerc, J. Cronea, R. Nardonea,d, E. Trinkaa, F. Gerstenbrandb.
aDepartment of Neurology, Paracelsus Medical University, Christian-
Doppler-Klinik, Salzburg, Austria; bKarl Landsteiner Institute of
Neurorehabilitation and Space Neurology, Vienna, Austria; cNeuroscience
Institute, Salzburg, Austria; dDepartment of Neurology, Franz Tappeiner
Hospital, Merano, Italy

Background: Recent research showed that some patients with
severe chronic disorders of consciousness (SC-DOC) have partially
higher brain functions and therefore a certain level of residual
consciousness, which cannot be assessed by clinical examination.
Functional MRI was discovered as a possible additional tool to the
clinical examination.
Objective: The aim of this study is to investigate, if clinical testing
evaluations using the Coma Recovery Scale-Revised (CRS-R) and the

Wessex Head Injury Matrix (WHIM) and a so-called “Own-name-
paradigm” have similar results in differentiating between these
two states of severe chronic disorders of consciousness, namely the
minimally conscious state (MCS) and the unresponsive wakefulness
state (UWS).
Material and methods: Twenty-six patients with SC-DOC were
assigned into the 2 states according to detailed clinical examination
and by CRS-R and WHIM. Using an event-related fMRI paradigm, the
brain activity during a sentence (for example “Martin, hello Martin”)
with the own name or another name was investigated. Afterwards
in 7 previously defined regions of interest (ROI) the results of the
patients were compared with the activation in healthy subjects.
Results: According to the clinical examination and the testing, 19 UWS
and 7 MCS patients were diagnosed. In 17/19 UWS patients and in 5/7
MCS patients activations similar to these of healthy subjects were
found. In both groups only 2 patients showed no activation in the 7
ROIs.
Conclusion: It could be demonstrated that there is a higher brain
function in diagnosed UWS patients. We believe that the fMRI is an
important tool to reconsider the diagnosis.

doi:10.1016/j.jns.2013.07.1919
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F. Gerstenbrandb. aDepartment of Neurology, Paracelsus Medical
University, Christian-Doppler-Klinik, Salzburg, Austria;
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Background: It has been recently shown that 20 min of mechanical
flutter stimulation induces lasting motor cortical excitability changes,
as assessed by transcranial magnetic stimulation in relaxed hand
muscles.
Objective: The present functional magnetic resonance imaging
(fMRI) study aims to examine if such neuromodulatory changes are
reflected in the BOLD signal during a motor test.
Materials and methods: Two groups were recruited: one group
receiving whole-hand flutter stimulation with a frequency of 25 Hz
(FSTIM group, n = 22) and a second group receiving no stimulation
(NOSTIM group, n 22). As motor test finger-to-thumb tapping was
performed to activate a wide sensorimotor network during the
fMRI measurements. Three fMRI measurements were obtained with
this test: before stimulation (PRE), after stimulation (POST1), and
1 h after stimulation (POST2). Three regions of interest (ROIs) were
defined: primary motor area (M1), primary somatosensory area (S1),
and supplementary motor area. In the absence of baseline differences
between both groups, the FSTIM group showed increased movement-
related brain activations compared with the NOSTIM group, both at
POST1 and POST2.
Results: ROI analysis revealed increased blood-oxygenation-level-
dependent (BOLD) responses within contralateral S1 (þ20%) and M1
(þ25%) at POST1, which lasted until POST2. These poststimulatory
effects within S1 and M1 obviously reflect neuroplastic changes
associated with augmented cortical excitability.
Conclusion: We could demonstrate neuromodulation of the sensori-
motor cortex by vibration stimulation of the whole-hand that can be
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applied as a pre-conditioning of the sensorimotor cortex for a con-
secutive motor therapy to improve outcome in neurorehabilitation.

doi:10.1016/j.jns.2013.07.1920
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Background: Peripheral electrical stimulation has been proved to
modulate cortical plasticity in healthy and in patients. Such effects
also occur after application of electrical mesh-glove stimulation (MGS)
in our previous studies on healthy subjects.
Objective: The effect of whole-hand electrical stimulation on motor
recovery in stroke patients at the subacute stage is examined.
Materials and methods: Patients with cortico-subcortical stroke and
predominantly motor hemiparesis of the upper extremity were
recruited. MGS was applied on the paretic hand daily for 60 min before
the standard rehabilitation training over three weeks. Hand motor and
sensory functions were evaluated with Wolf Motor Function test, Fugl-
Meyer Assessment score, Nine-hole-peg Test, and Semmes–Weinstein
monofilaments. Single and paired-pulse transcranial magnetic stimula-
tion (TMS) were applied to evaluate the corticospinal excitability
changes over the treatment period. Further, functional magnetic
resonance imaging (fMRI) was conducted to assess the cortical brain
reorganization changes after the treatment. Effects of MGS were
compared to a control group receiving sham stimulation.
Results: Patients from both groups showed significant functional
improvement as assessed with the motor functional tests. The improve-
ment for the MGS group was increased compared to the control group.
These functional effects correlated with neuroplastic changes within the
sensorimotor area as revealed by TMS and fMRI.
Conclusion: Electrical stimulation applied before a physiotherapeutic
training raises the motor cortical excitability in the lesioned cortex
so that the subsequent training becomes more effective. The obtained
results provide better understanding how modulation of central motor
controlling structures by somatosensory stimulation correlates with
functional motor recovery.

doi:10.1016/j.jns.2013.07.1921
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Introduction: Therapeutic of neurological bladder need anUrodynamic
exploration. It's prevented urinary complications.
Objectives: Our objective was to determine the Urodynamic explora-
tion aspects to patients with neurological bladder.

Patients and methods: We conducted a retrospective study in
Rehabilitation department of teacher hospital of Ibn Rochd (Morocco).
Patients with neurological bladder who beneficed a complete
Urodynamic exploration between October–March 2013 were included.
Urinary disorders which can be explicated for organic urinary lesions
were excluded. Biographic, urinary symptoms, results of neurological
exams and Urodynamic exploration were noted.
Results: We included 55 folders of patients. Patient aged under 15 year
at 54, 5% of case. Women represented 56, 4%. Urinary disorders were
low voiding jet (30.9%), urinary hesitation (20%), incomplete draining
(18.2%), enuresis (7.3%), and urinary incontinence (50, 9%). Other
urinary disorders were urge incontinence (18.2%), pollakiuria (5.5%).
Myelitis (11%), spinal cord tumors (7.3%), multiples sclerosis (5.5%),
encephalitis (3.6%), traumatic spinal cord (3, 6%), and spina bifida
(3, 6%) were the principal etiologic. Unknown etiologic represented
(56.4%). Urodynamic exploration found dysuria (36.4%), vesicosphincter
dyssynergia (25.5%), high bladder activity (44.9%), low compliance
(18.4%), level basic tone (18.4%), high compliance (16.3%), sphincter
deficiency (22.4%), and sphincter hypertension (8.2%).
Conclusion: Urodynamic exploration aspects in neurological bladders
aremultiple. Adequate therapeutic depends on results of this exploration.

doi:10.1016/j.jns.2013.07.1922
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Background: Stroke is common condition leading to disability and
decreasing quality of life. Therefore, continuing home rehabilitation
is the important way to maintain or improve patient's ability and to
prevent further complication.
Objective: To study outcome of stroke patients at 1 year after discharge.
Material and methods: Chronic stroke patients who were admitted to
rehabilitation ward, Srinagarind hospital were recruited. All participants
were asked to complete the questionnaire which consisted of 6 items:
personal data, stroke severity scale, basic Activity of Daily Living (ADLs),
instrumental Activity of Daily Livings (IADLs) and mental health.
Results: Of these 54 stroke patients, most (74%) were male, with
mean age 60 (SD11) years old. Regarding ADLs, 44% were physically
independence, 40% hadmild tomoderate disability, and 16% had severe
disability.Most of them (74%) continued self rehabilitation at home. The
major problem of self rehabilitation was easily fatigue and spasticity
(30%), distress (17%) and insufficient family support (15%). About
half had poor mental health when compared with general population.
Although they could do self home rehabilitation, they still need the
home rehabilitation by health professional. Surprisingly, 80% of patients
received alternative medicine; Thai massage, acupuncture and herbs.
Conclusion: Most stroke patients had been continuing home rehabil-
itation, however home visit by health professional still be necessary.

doi:10.1016/j.jns.2013.07.1923
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patients in Srinagarind hospital
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Background: Stroke patients have impairments and disability. The
empowerment is important to enhance the patient wellness.
Material and methods: The 115 stroke patients and 115 caregivers
who visited rehabilitation clinic during October 2012–March 2013
were recruited in the program. The PEP program was conducted
in small group fashion (5–6 patients/group). The participants were
encouraged to express their own issues and discussion. Moreover,
essential skills and knowledge for self care activity, and counseling
using BATHE technique were instructed by the health professionals.
Results: Most of patients (80%) were able to do self care activity
independently. About 30% had complications; joint stiffness, pressure
ulcer, aspiration pneumonia and urinary tract infection. All of partic-
ipants had good knowledge in stroke disease and risk factor. The
individual issue mainly focused on emotional problem (depression,
anxiety, anger, emotionalism) after stroke, lack of family support,
inappropriate environment and being unable to walk.
Conclusion: The PEP program provided an opportunity for patients
and their caregiver to share experience with other patients who have
had the same experience and health professional as well. This program
would be an effective intervention to stimulate patient's well being.

doi:10.1016/j.jns.2013.07.1924
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A. Khadir, M. El Bouchikhi, S. Lahrabli, F. Lmidmani, A. El Fatimi.
Service de Médecine Physique et Réadaptation Fonctionnelle Chu Ibn
Rochd, Casablanca, Morocco

Introduction: Multifocal tuberculosis is uncommon and is defined
by the achievement of two extra-pulmonary sites with or without
pulmonary involvement. Multifocal tuberculosis is grave and re-
sponsible for 16–25% cases mortality. It is mainly associated with
immunocompromised person.
Purpose: To describe the characteristics of multifocal tuberculosis in
an immunocompetent.
Case report: 38-year-old woman with history of epilepsy consulted
for difficulty in walking, ataxia and weight loss of 10 kg, physical
examination found a dyspnea, a normal conscious, a normal voluntary
control, a vivacious deep tendon reflexes, balance disorder, enlarge-
ment of support polygon, drunken gait, all in a context of apyrexia and
impaired general condition. The chest X-ray objectified a miliary
tuberculosis, chest CT scan was in favor of pulmonary tuberculosis and
lymph nodes, cerebral MRI showed nodular lesions in the left region
of occipital lobe with triventricular hydrocephalus in favor of neu-
romeningeal tuberculosis. The diagnosis of multifocal tuberculosis
(pulmonary, cerebral and lymphoid) was retained. Patient received
her BCG vaccination without any immunocompromised therapy.
Immunocompromised disease was not found. Management was
12 month of antibacillar treatment with rehabilitation. Clinical, labora-
tory studies and radiological evolution were good.
Discussion: Multifocal tuberculosis is a severe form which can affect
even immunocompetent patient particularly in the Moroccan context,
hence the need for a systematic dissemination checkup assessment
for better management. This treatment should be instituted as soon as
possible to avoid the sequelae.
Conclusion: Multifocal tuberculosis is severe, to improve its prognosis,
we emphasize the importance of early diagnosis and therefore the
treatment.

doi:10.1016/j.jns.2013.07.1925
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Introduction: The Guillain Barré syndrome is an acute poly-
radiculoneuritis affection. Involvement of the peripheral nervous
system with bladder dysfunction is rare.
Purpose: We describe a case report of uncommon manifestation of
GBS with bladder dysfunctions and literature study.
Case report: Mme R.A 37 years old, without particular past history,
presented an acute polyradiculoneuritis GBS in acute phase with
flask tetraparesis, areflexia, facial diplegia, oropharyngeal dysphagia,
respiratory difficulty, constipation and urinary retention.
The EMG showed a heterogeneous distal and proximal sensory motor
function loss with demyelinating stigma, an important axonal injury
without any signs of active denervation indicating a severe case.
Lumbar puncture revealed an albuminocytologic dissociation.
Urodynamic investigations objectivized a dysuria with important
post-void residual urines, detrusor was hypoactive, hyposensitive
and hypercompliant.
Evolution was a total recuperation of motor function and persistence
of urinary retention after 2 months contrary to what has been said in
literature. Urinary disorders were managed by an intermittent auto
urinary drainage.
Discussion: Bladder dysfunction may be the first manifestation of GBS
and urinary retention is the most frequent of these disorders like in the
case of our study and is likely secondary to sacral parasympathetic
nerve dysfunction, but a detrusor over activity can be observed whose
mechanism is unclear.
It is important to be aware of these disorders which lead to
uronephrologic complications and need a treatment as soon as possible
until complete recovery.
Conclusion: Bladder dysfunction prognostic in GBS was good. A total
disappearance of symptoms is constant but the period differs in the
literature.

doi:10.1016/j.jns.2013.07.1926
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Neuromuscular electrical stimulation applied to upper limb
flexor muscles of tetraplegics: Interlimb reflex response
assessed by electromyography — Pilot study

F. Beinotti, K. Alonso, E. Azevedo, A. Cliquet Junior. State University
of Campinas, Campinas, Brazil

Background: Some researchers report that if lower limbs are
stimulated, there is a reflex response in the upper limbs, but little
research has been done on the inverse response in tetraplegic subjects.
Objective: To observe if there are responses in tetraplegic individuals,
analyzing reflex activities when applying neuromuscular electrical
stimulation.
Patients and methods: Five patients with chronic tetraplegia were
selected and divided in to two groups (Group I; Group II). Electromyo-
graphic signals were recorded from surface electrodes placed on the
contralateral lower limb muscles: rectus femoris, vastus lateralis, vastus
medialis, tibialis anterior, gastrocnemiusmedialis, soleus, fibularis longus
and extensor digitorium longus when neuromuscular electrical stimula-
tionwas applied to the flexor digitorium profundus and opponens pollicis.
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This stimulationwas repeatedfive times in order to calculate RootMean
Square (RMS) averages.
Results: The groups were composed of, AIS-B (n = 2) and patients,
AIS-A (n = 3). Group I did not present any signals and group II
showed signal in the lower limb muscles. When the muscles were
stimulated, in group II, the first subject presented responses in
muscles: RF (mean RMS = 93.58mv ± SD= 5.1), TA (164.36 ± 6.1)
and S (100.55 ± 1.89). The second patient presented in all muscles:
RF (90.64 ± 3.37), VM (63.91 ± 15.27), VL (136.66 ±2.61), TA
(106.89 ± 6.2), GM 87.06 ± 6.2), S (88.27 ± 3.06) FL (129.38 ± 5.67)
and EDL (91.16 ± 3.59).
Conclusion: The presence of electromyographic signals suggests a
possible interaction between upper and lower limbs when applying
neuromuscular electrical stimulation in upper limbs. However more
studies are needed to confirm this theory.

doi:10.1016/j.jns.2013.07.1927
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Background: Traumatic brain injury (TBI) is a major war-related
health problem that leads to deficits in executive function, a term
used for the cognitive operations responsible for decision making
and goal management. This, along with emotional and behavioral
deficits that follow TBI, contributes to injured Veterans' reduced
ability to return to work or school and to regain satisfactory personal
lives.
Objective: The COMPASS (Community Participation through Self-
Efficacy Skills Development) program aims at testing a patient-centered
intervention framework that can be utilized as a platform for VA
community re-integration comparative effectiveness research.
Patients and methods: The COMPASS intervention integrates princi-
ples of goal self-management, emphasizing its positive effect on self-
efficacy mediating a neurologic trauma consequences. Veterans with
mild TBI will be randomized into two groups: the COMPASS group and
the supported discharge group.
Results: It is expected that personalized conceptualization of the RCT
approach based on two consecutive months treatment phase for the
Veterans enrolled in the intervention group will result in their greater
social re-integration into the society.
Conclusion: Goal-setting and goal management concepts are part of
the “natural language” of rehabilitation. It might be argued that re-
training returning Veterans with TBI how to self-manage their goals,
with appropriate help and support, would essentially treat deficits in
executive function. A structured approach to goal self-management
would foster greater independence and self-efficacy, help clients to
gain insight into goals that are realistic for them at a given time,
and help clinicians and clients to work more effectively as true
collaborators.

doi:10.1016/j.jns.2013.07.1928
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Rehabilitation and Performance Technology, Bern University of Applied
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Zurich, Switzerland; dETH Zurich, Switzerland; eYouRehab Ltd., Zurich,
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Background and objective:Virtual reality (VR), widely used in gaming,
has now found its way into neurorehabilitation. The aim of this study is
the efficacy evaluation of a VR training system including two nested
qualitative evaluations of patients' and therapists' perspectives.
Methods: Sixty stroke patients will be randomly allocated to an
experimental VR (EG) or a control group using conventional physio-
therapy or occupational therapy (16 sessions, 45 min each). Using
custom data gloves, patients' finger and arm movements are displayed
in real-time on a monitor and move and manipulate objects in various
virtual environments. A blinded assessor will test patients' motor and
cognitive performance twice before, once during and twice after the
intervention using the Box and Block Test, Chedoke–McMaster stroke
assessments (subscale hand, arm shoulder pain), Chedoke–McMaster
Arm and Hand Activity Inventory, Line Bisection Text, Stroke Impact
Scale, Mini-Mental-State Examination, and Extended Barthel Index.
Semi-structured interviews will be conducted with patients in EG after
intervention finalisation focussing on the expectations and experiences
regarding the VR training. Therapists' perspective on VR trainingwill be
reviewed in focus groups.
Results: Therapists in all centres completed the study training. Until
now, seven patients were recruited (one female, age 66.6 ± 5.3 y). One
patient finished the study and took part in a semi-structured interview.
After verbatim transcription the data coding and categorisation based
on a phenomenological approach have started.
Conclusion: The study protocol including the patients' interviews
seem to be feasible and patients enjoy the VR training. The study is
registered with clinicaltrials.gov: NCT01774669.

doi:10.1016/j.jns.2013.07.1929

Abstract—WCN 2013
No: 2700
Topic: 10—Neurorehabilitation
Outcomes related to mobility in patients treated with
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Policy and Rehabilitation, King's College London, Regional Rehabilitation
Unit, Northwick Park Hospital, UK; bKing's College London, London, UK;
cServiço de Reabilitação de Adultos 3, Alcabideche, Portugal; dGailtal-Klinik,
Hermagor, Austria; eDanube University Krems, Hermagor, Austria

Background: The impact of upper-limb spasticity (ULS) on mobility
is debated.
Objective: To describe the characteristics of patients with mobility-
related primary goals compared to those with primary goals in other
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areas (e.g. passive/active function, pain, impairment). To compare
mobility related goal achievement with achievements in these other
areas.
Patients and methods: Analysis of 456 adults with post-stroke
ULS within an observational, prospective cohort study conducted in
84 centers in 22 countries on current practice of ULS treatment
(ULIS-2-Study).
Interventions: One cycle of BoNT-A treatment and concomitant
therapy in accordance with routine local clinical practice.
Outcome measures: Primary goal achievement; the Neurological
Impairment Scale (adapted for spasticity), compositeModified Ashworth
Scale (MAS).
Results: Of 456 adults with post-stroke ULS presenting for treatment
with BoNT-A, 45 (9.9%) had a primary goal related to mobility and
411 patients had primary goals in other areas.
Mobility goals were related to involuntary movements during
walking (n = 41), balance (n = 3) and transfers (n = 1). Sub-
classification of mobility goals also related to speed of walking
(n = 3), arm swing (n = 3), independence (n = 1), walking effi-
ciency (n = 4), cosmetic appearance (n = 3) and dressing (n = 1).
Baseline demographics and total BoNT-A dose were similar for the
two groups.
33/45(73%) achieved their mobility goal compared with 330/411(80%)
in the group with other goals (Chi-squared p = 0.33).
Conclusions: Treatment of ULS with BoNT-A can lead to improved
mobility by reducing involuntary movements. Improved under-
standing of the impact of ULS on mobility might lead to a higher
rate of goal achievement.

doi:10.1016/j.jns.2013.07.1930
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Non-invasive brain stimulation using alternating current stimulation
(ACS) has recently been shown to improve vision after optic nerve
damage. It is assumed that transorbital ACS induces neuronal networks
to propagate synchronous firing probably activating residual areas
surviving the injury. The aim of the ‘Restoration of Vision after Stroke’
(REVIS) network is to determine if bilateral transcranial direct current
stimulation (tDCS) and transorbital ACSmay also have a positive impact
on vision restoration in patients with post-chiasmatic visual pathway
lesions. In particular, the potential of non-invasive current stimulation
in ameliorating vision impairment following stroke (hemianopia) is the
key issue addressed by the REVIS study group.
Within the REVIS network a number of small sample, randomized,
controlled, clinical studies including patients with post-chiasmatic
lesions due to monohemispheric, ischemic or hemorrhagic stroke were
initiated by clinical partners from Germany (Institute of Medical
Psychology and Department Biomedical Magnetic Resonance, University

of Magdeburg), Italy (Department of Neurology, Catholic University of
Rome), and Finland (Department of Neurology, Helsinki University
Central Hospital).
The network also includes a basic neuroscience project that studies
neuronal network reorganization in the cat visual system after stroke
(Department of Neurophysiology, Nencki Institute, Warsaw). Beyond
the European network, a collaborationwith the Institute of Automation
at the Chinese Academy of Science was established.
This contribution presents the overall aims of the network activity,
the functional, physiological and imaging parameters to be studied,
and the rational of the clinical endpoint selection.

doi:10.1016/j.jns.2013.07.1931
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Background: Rehabilitation in children with neuromotor impairment
disorders can be carried out with the use of effective therapeutic
methods. The new one is the Masgutova Neurosensorimotor Reflex
Integration (MNRI®) method.
Objectives: The aim of this study was to determine the efficiency of
rehabilitation carried out with the use of MNRI® in children with
cerebral palsy using objective electrophysiological tools.
Patients and methods: The study involved a group of 15 children
with cerebral palsy treated by MNRI®. We measured their brain
activity by multichannel EEG and analysed the obtained signals with
use of the spectral brain mapping.
Results: By analysis of the spectral maps we documented the
changes in electric brain activity as an effect of neurorehabilitation.
Conclusion: The rehabilitation carried out by the MNRI® method in
children with cerebral palsy causes the reorganisation of the electrical
activity of central nervous system network. It may be responsible for
positive treatment effect of this therapeutic method.

doi:10.1016/j.jns.2013.07.1932
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Dnepropetrovsk, Ukraine; bNeurotrauma, Institute of Neurosurgery,
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Traumatic brain injury (TBI) is one of leading causes of mortality and
disability worldwide. In spite of it, no TBI official statistical disability
data were collected in Ukraine since 1987.
Methods: 6 years (2007–2012) dynamics of TBI disability incidence
rates for adult population (per 10,000) was investigated. Disability
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grade (“invalidity” status) in Ukraine is set according to the Ministry
of Health Order (no. 561, August 05, 2011) based on ICF (2001)
principles. We collected primary disability data structure due to TBI
and consequences (IDC X codes S00–S04, S06–S09, S06.0 and T90.5)
in Ukrainian regions.
Results: Panukrainan TBI (S00–S09) disability incidence was de-
creased: 0.72–0.72–0.64–0.59—accordingly, as well as the index for
TBI consequences (T90.5): 0.99–0.97–0.91–0.84–0.47–0.58. Unex-
pectedly, a disability data for codes S00–S04 were revealed (total
rates 0.17–0.13–0.13–0.07–0.05–0.05). Another peculiarity was role
of mild TBI (S06.0) in intracranial TBI statistics (incidence rate
0.23–0.24–0.18–0.24–0.24–0.15, stake ranged 42.1–40.4–35.9–46.0–
42.1–30.0%).
Conclusions: Revealed data are the subject of further disability
epidemiological investigation of posttraumatic syndromes diagnostic
correctness followed disability determination and proper expert-
rehabilitation diagnostics.

doi:10.1016/j.jns.2013.07.1933
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Effects of virtual reality-augmented training on cortical activation
in incomplete spinal cord injury patients: An fMRI study

M. Villigera,b,c,d, P. Pykc,d, J. Spillmannc,d, N. Estévezb, D. Bohlie,
D. Kiperc,d, M.-C. Hepp-Reymondc,d, A. Curta, M. Bolligera,
S.S. Kolliasb, S. Hotz-Boendermakera, K. Engc,d. aSpinal Cord Injury
Center, University Hospital Balgrist, Zurich, Switzerland; bInstitute of
Neuroradiology, University Hospital Zurich, Zurich, Switzerland;
cInstitute of Neuroinformatics, University of Zurich, Zurich, Switzerland;
dETH Zurich, Zurich, Switzerland; eInstitute of Human Movement Science
and Sport, ETH Zurich, Zurich, Switzerland

Background: Interactive, multimodal sensory stimuli and training
using virtual reality (VR) allow the investigation of unique neuro-
scientific questions and clinical applications.
Objective: In this study we examined the neural correlates of
imagination, imitation and interactive execution (playing) of goal-
directed lower limb movements and the effects of a 4-week active
therapist-supervised training paradigm on these cortical activation
patterns.
Patients and methods: Brain activation of incomplete spinal cord
injury patients (N = 8) was measured before and after the training
period using 1.5 T fMRI. The stimuli were presented in blocks of 30 s.
In each block the subject viewed a video (1st-person perspective) of
ball juggling with the feet and was instructed to imagine performing
the action, imitate the action or play the game. The baseline view
was a scrambled version of the videos. The training paradigm consisted
of 16–20 interactive training sessions of 45 min each supervised by a
therapist.
Results: The playing condition produced broader and stronger activa-
tion in prefrontal and subcortical areas than imitation and imagination.
The activation patterns of the patients were generally reduced in
magnitude after the training, suggesting improved efficiency in rec-
ruiting cortical areas to control lower limb movements.
Conclusion: These results may be of significance for VR-augmented
lower limb neurorehabilitation and motor therapy. The fact that the
cortical changes resulted from active patient VR interactions, with
the therapist in a coaching role, suggests that it may be also possible
to achieve similar effects with minimal therapist involvement.

doi:10.1016/j.jns.2013.07.1934
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The prognostic value of cognitive domain deficits on functional
recovery in stroke patients after acute physical rehabilitation

V. Ginexa, L. Veronellia, N. Vanacoreb, E. Lacorteb, L. Pisania,
F. Clericia,c, C. Mariania,d. aDepartment of Neurorehabilitation, Casa di
Cura del Policlinico, Milan, Italy; bNational Centre for Epidemiology,
Surveillance, and Health Promotion, Italian National Institute of Health,
Rome, Italy; cCenter for Research and Treatment of Cognitive Dysfunctions,
Institute of Clinical Neurology, Luigi Sacco Hospital, University of Milan,
Milan, Italy; dInstitute of Clinical Neurology, Luigi Sacco Hospital,
University of Milan, Milan, Italy

Background: Few studies investigated what factors may affect
functional recovery in post-acute stroke patients treatedwith a physical
rehabilitation program.
Objective: To assess the frequency of domain-specific cognitive deficits
and their prognostic value, along with neurological, clinical and
demographic predictors, for functional recovery in post-acute stroke
patients after discharge from a Neurorehabilitation Department.
Patients and methods: This outcome research study included 226
stroke patients (M= 121, F= 105; mean age 75.9 ± 10.7 yrs; education
8.1 ± 4.1 yrs). Patientswere assessed at admission and at discharge using
the Functional Independent Measure (FIM), and through a comprehen-
sive neurological and neuropsychological evaluation (i.e. reasoning
ability, attention and executive functions, memory, visuo-spatial abilities,
and language). The main outcome considered is functional recovery,
defined as change in FIM score from admission to discharge.
Results: Total FIM score at baselinewas 62.65 ± 25.3, and FIM cognitive
and motor sub-scores were respectively 23.89 ± 8.35 and 38.74 ±
19.21. At the time of discharge FIM score and FIM motor and cognitive
sub-scores were respectively 84.58 ± 31, 26.67 ± 8.33 and 57.88 ±
24.53. A linear regression model, considering FIM at discharge as the
dependent variable, and baseline motor and cognitive FIM sub-scores,
premorbid functional independence, and reasoning ability as main
independent variables, was used to assess if neurological, clinical
and cognitive domains independently affect functional recovery. The
regression model produced an R square value of 67%.
Conclusions: Baseline motor and cognitive status, premorbid func-
tional independence, and reasoning ability account for 67% of the total
FIM score variance at the time of discharge in patients admitted for
post-stroke rehabilitation.

doi:10.1016/j.jns.2013.07.1935
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Impact of therapeutic input on goal achievement in patients
treated with botulinum-toxin a (BoNT-A) for post-stroke
upper-limb-spasticity (ULIS-2 study)

K. Fheodoroffa, J.J. Jacintob, L. Turner-Stokesc. aNeurorehabilitation,
Gailtal-Klinik, Hermagor, Austria; bServiço de Reabilitação de Adultos,
Centro de Medicina de Reabilitaçãode Alcoitão, Estoril, Portugal;
cSchool of Medicine, King's College, London, UK

Background: Current guidelines on treating upper-limb spasticity (ULS)
with BoNT-A emphasize a combined approach (BoNT-A plus concom-
itant therapies (CT)) as best practice, although type and intensity of
CT remains open.
Objective: To compare the impact on goal achievement in patients
with lower versus higher therapeutic input (TI) after BoNT-A treatment
of ULS.
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Design: Subgroup analysis of 451 adultswith post-stroke-ULSwithin an
observational, prospective cohort study on current practice in an
international,multi-center design in 84 centers in 22 countries (ULIS-2).
Interventions: One cycle of BoNT-A treatment and CT in accordance
with routine local clinical practice.
Higher TI was defined as more than 10 sessions of associated
physiotherapy and/or occupational therapy between BoNT-A treatment
and follow-up.
Outcome measures: Primary goal achievement in relation to higher
versus lower TI.
Results: The median (range) follow-up time was 14(2.6–32.3) weeks.
Of 451 adults with post-stroke upper limb spasticity presenting
for BoNT-A treatment, 238(52.8%) received higher TI and 213(47.2%)
received lower TI.
Goal achievement in the higher TI group was 83.6% (95%CI:78.3%,
88.1%) and in the lower TI group 74.6% (95%CI:68.3%, 80.3%).
Conclusions: BoNT-A treatment combined with higher TI led to a
higher rate of goal achievement. However, a substantial proportion
of those with low TI still achieve their goals indicating the high
pharmacological impact of BoNT-A treatment in ULS.
Further research is required to examine the characteristics of patients
and goal areas, which demand higher TI. Type and intensity/frequency
of TI has to be reviewed to develop an algorithm for appropriate CT
following BoNT-A injection.

doi:10.1016/j.jns.2013.07.1936
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The modified modified ashworth scale (MMAS) in the assessment
of muscle spasticity: Intra-rater reliability

N. Nakhostin Ansaria, S. Naghdia, M. Mashayekhia, S. Hassonb,
Z. Fakharia, S. Jalaeia. aPhysiotherapy, Tehran University of Medical
Sciences, Tehran, Iran; bPhysical Therapy, Georgia Regents University,
Augusta, GA, USA

Background: The MMAS is a new clinical scale for measurement of
muscle spasticity. There is little information regarding the intra-rater
reliability of MMAS.
Objective: The purpose of this study was to determine the intra-rater
reliability of the MMAS in the evaluation of upper limb muscle
spasticity in adult patients with stroke.
Material and methods: In this study with a clinical measurement
design, one rater randomly graded the spasticity of shoulder adductors,
elbow flexors, and wrist flexors in the affected upper limb of 24
patients with hemiparesis twice with at least a 1 week interval to
establish intra-rater reliability. The intra-rater quadratic weighted
kappa was calculated.
Results: The quadratic weighted kappa was very good for elbow
flexors and wrist flexors, and good for shoulder adductors.
Conclusion: The intra-rater reliability of the MMAS was acceptable
for measuring muscle spasticity in adult patients with stroke.

doi:10.1016/j.jns.2013.07.1937
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The use of biomechanical visualisation in neurorehabilitation and
its effect on ankle-foot orthosis (AFO) tuning in stroke

B. Carsea, D. Loudonb, B. Meadowsc, R. Bowersa, P. Rowea.
aBiomedical Engineering, University of Strathclyde, UK; bSchool

of Design, The Glasgow School of Art, UK; cWest of Scotland Mobility and
Rehabilitation Centre, National Health Service, Glasgow, UK

Background: Difficulties interpreting the biomechanical data captured
by3Dgait analysis (3DGA) systemsmean that it is rarely used in routine
clinical practice for gait rehabilitation of stroke patients. Biomechanical
visualisation software has been designed to make data clinically useful
in the context of AFO fitting and tuning for stroke patients. Therapists
can use objective quantitative data to assist clinical decision-making.
Participants receive an improved understanding of their condition/
treatment, and it allows progress tracking.
Objective: Test the hypothesis that stroke patients will receive
improved outcomes when biomechanics visualisation is used in the
AFO fitting and tuning process.
Patients and methods/material and methods: An RCT is being used
(ISRCTN52126764). The intervention arm receive AFO fitting and
tuning using 3DGA and visualisation, and the non-intervention arm
receive an AFO by standard care (clinicians using observation).Walking
velocity, 3D kinematics and kinetics, step length, gait symmetry, mRMI
and EuroQol (EQ-5L-5D) are measured at four time points (baseline,
AFO provision, three months and six months). Ten participants, 5.7(6)
weeks post-stroke, with an average age of 56.4(17) years have been
recruited.
Results: Walking velocity improvement (before/after AFO provision)
data for the intervention group (n = 5) was 22(21) cm/s versus
1.6(6.4) cm/s for the non-intervention group (n = 5). The difference
is significant (p b 0.05,Mann–Whitney U Test). More extensive results
will be available at the time of presentation.
Conclusion: Early data indicate that the visualisation of biomechan-
ical data appears to assist the AFO tuning process, providing stroke
patients with better immediate improvements in walking velocity.

doi:10.1016/j.jns.2013.07.1938
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Assessment of heart rate variability during complex stimulation
in patients with disorders of consciousness: Preliminary results

P. Guaraldia, C. Di Stefanob, V. Petronec,d, R. Bolellie, A. Cortesie,
L. Simoncinif, P. Cortellia, R. Pipernoc,d. aIRCSS Istituto delle Scienze
Neurologiche di Bologna e Dipartimento di Scienze Biomediche e
Neuromotorie Alma Mater Studiorum, Università di Bologna, Italy;
bDipartimento Scienze per la Qualità della Vita, Alma Mater Studiorum,
Università di Bologna, Italy; cUnità Operativa di Medicina Riabilitativa,
Ospedale Maggiore di Bologna, Italy; dCentro Riabilitativo Casa dei
Risvegli Luca De Nigris, Italy; eCasa dei Risvegli Luca De Nigris,
Cooperativa Sociale per Luca, Italy; fCasa dei Risvegli Luca De Nigris,
Azienda USL - Bologna, Bologna, Italy

Background: Autonomic changes can be induced by different stimuli
in patients with disorders of consciousness (DOC) and provide clues
on their responsiveness.
Aim: To assess the changes in heart rate variability (HRV) induced by
auditory/musical stimuli in patients with DOC.
Materials and methods: The HRV of 5 patients with DOC (3 males,
age 35,8 ± 15, LCF = 2,4 ± 0,55) was assessed 9 ± 2 months after
severe brain injury (SBI). Patients were assessed while they rested
in a wheel chair and listened to a neutral story (NN), a series of
autobiographical data read with neutral tone (NA), the story of an
episode emotionally important for them (EE), him/her favorite song
played live (CdC) and the description of the patient written by his/
her relatives (DDL) with musical enrichment. The stimulation was
preceded by a baseline of 10 min during which the patient heard
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only the sound of a stream (baseline). The patients were assessed
twice: the first time, the order of stimuli followed an increasing
emotional level and complexity; the second time, the order of stimuli
was random.
HRV was derived by a 3 lead ECG using autoregressive (AR) algorithm.
Results: LFnu, HFnu and LF/HF ratio did not differ during baseline, NN,
NA, EE, and CdC, irrespectively of the order of stimuli administration.
The LF/HF ratio tended to increase during increasing emotional level
and complexity stimuli, but was statistically different only during DDL
compared to baseline (p = 0.028).
Conclusion: Enriched stimulation in an immersive environment
increased the sympatho-vagal balance of DOC patients.

doi:10.1016/j.jns.2013.07.1939
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Clinical efficacy of non-invasive transorbital alternating current
stimulation in optic neuropathy: A double-blind, randomized,
sham-controlled multi-center study

C. Galla, S. Schmidtb, A. Antalc, W. Paulusc, M. Schittkowskid,
R. Efferte, S. Kropff, A. Manteb, S. Brandtb, B.A. Sabela. aInstitute of
Medical Psychology, University of Magdeburg, Medical Faculty,
Magdeburg, Germany; bDepartment of Neurology, Universitätsmedizin
Charité, Berlin, Germany; cDepartment of Clinical Neurophysiology,
Georg-August University Göttingen, Göttingen, Germany; dDepartment
of Ophthalmology, Georg-August University Göttingen, Göttingen,
Germany; eEye Clinic, Kassel, Germany; fInstitute of Biometry
and Medical Informatics, University of Magdeburg, Medical Faculty,
Magdeburg, Germany

Introduction: Non-invasive brain stimulation enhances neuronal
plasticity in the visual system in normals and patients with visual
field loss (Antal et al., RNN 2012; Sabel et al., RNN 2011) with one of
the proposed mechanisms being the neuromodulation of oscillatory
brain activity (Schmidt et al., Brain Stimul 2013).
Objectives: In order to improve visual functions after pre-chiasmatic
damage to the visual pathway due to various reasons including
glaucoma and post-neuritic optic atrophy the efficacy of repetitive
transorbital alternating current stimulation (rtACS) was evaluated in
a randomized, multi-center clinical trial.
Methods: Ninety-eight patients were randomized into rtACS and
sham-group both treated with 10-daily sessions (20–40 min). Out-
comemeasures included visual fields and resting-EEG obtained before
and after stimulation, and at 2-months follow-up.
Results: Eighty-two patients completed the study. While rtACS-
treated patients (n = 45) showed improvements in visual detection
rates (Hodges–Lehmann-estimator median increase 6.4%, 95%-
CI(2.9%,11.6%);p b 0.001), no change was observed after sham-
stimulation (n= 37, 1.1%,95%-CI(−2.0%;4.3%);p = 0.256. The primary
endpoint, percentage change of detection, was significantly better
in rtACS compared to sham (p= 0.011; one-sided U-test). Secondary
analysis revealed pronounced visual field improvement in the central
5° visual field. Visual field improvements were significant at 2-months
follow-up. EEG power changes were observed in the alpha band.
Conclusions: RtACS led to visual field improvement in patients with
optic neuropathies. Together with EEG powerspectra change this
finding indicates that residual vision activation is associated with
plastic alterations in neuronal brain networks and that rtACS is a
valid method to partially restore vision loss after optic nerve damage.

doi:10.1016/j.jns.2013.07.1940
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MR diffusion tensor imaging and fiber tracking in spinal
cord lesions

S. Leisa, M. Seidla, L. Grassnera,b, M. Mc Coyc, E. Trinkaa,b,
F. Klausnerc. aDepartment of Neurology, Christian Doppler Klinik,
Austria; bSpinal Cord Injury and Tissue Regeneration Center, Austria;
cInstitute of Radiology, Division of Neuroradiology, Christian Doppler
Klinik, Paracelsus Medical University, Salzburg, Austria

Background: Magnetic resonance diffusion tensor imaging (MR DTI)
can be used to visualize neural pathways within white matter
(tractography or fiber tracking). While fiber tracking is of increasing
importance in the assessment of brain lesions like space-occupying
tumors, experience with spinal cord lesions is limited primarily due
to technical limitations.
Objective: To evaluate the feasibility of MR fiber tracking to detect
spinal cord lesions.
Patients and methods: In four men (58 +/− 17 years) with spinal
cord lesions (cervical spinal cord infarction—ASIA D; compressive
cervical myelopathy due to epidural abscess—ASIA D; thoracic herpes
zoster myelitis—ASIA C; compressive thoracic myelopathy due to
disk herniation—ASIA C) and with pathological somatosensory and
motor evoked potentials MR-DTI was performed on a Philips Achieva
3T MRI scanner. Furthermore, a 21 year old man with suspected
psychogenic paraparesis who had normal MRI of the spinal cord and
normal somatosensory and motor evoked potentials was examined.
Results: In one patientDTI data could not be analyzed due tomovement
artifacts. In the other three patients fibertracking showed rarification or
disconnection of fibers at the level of injury. No discontinuity of fibers
was found in the patient with psychogenic paraparesis.
Conclusion: MR fiber tracking is capable to detect lesions of neural
tracts in spinal white matter. Quantification of lesion extent and
correlation with clinical and electrophysiological data is part of
ongoing studies.

doi:10.1016/j.jns.2013.07.1941
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Stroke and aphasia quality of life scale (saqol-39). Evaluation
of acceptability, reliability and validity of Chilean version

V. Diaz, R. Gonzalez, D. Salgado, D. Perez. Neurology and Neurosurgery,
Hospital Clinico Universidad de Chile, Independencia, Chile

Background: 21 to 38% of stroke has aphasia. Quality of life became a
useful indicator in rehabilitation inmedicine. There are few instruments
to evaluate psychosocial aspect in aphasic patients.
Objective: To evaluate acceptability, reliability and validity of SAQOL-39
to Chilean aphasic population.
Method: The cross-cultural adaptation of the SAQOL-39 into Chilean
Spanishwasmaking following translation and back translationmethod.
31 patients were tested with SAQOL-39 using Boston Aphasia test
(BAT), General Head questionnaires (GHQ) and Barthel index. Accept-
ability was evaluated by examining the floor/ceiling effects and the
missing data. The reliability was assessed by Cronbach's alpha and
intraclass correlation coefficients.
Results: 61.5 % male, 70 % of the patient must to be retired after
stroke. 42% has memory loss. They are not difficult to translate in the
English version. The median Boston scale was 3, Barthel index 95 and
GHQ-12 = 4. The median SAQOL-39 was 3.6. There good acceptabil-
ity demonstrated by 2.4% of missing data, 66.7% of ceiling effects and
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12.8 % of floor effect. Test re-tests reliability for overall score and the
sub scales scores was 0.95(0.76 to 0.95). The Internal consistency
analysis by Cronbach's was 0.947.
Conclusion: The Chilean version of SAQOL-39 seems appropriate for
clinical use with adequate acceptability, reliability and validity.

doi:10.1016/j.jns.2013.07.1942
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Task specific, robot-assisted training in patients with impaired
upper limb motor functions—A clinical investigation

A. Hennekea, S. Hahnb, O. Rossib, J. Sutterb, D. Vollenweiderb,
C. Schustera,c. aResearch Department, Reha Rheinfelden, Rheinfelden,
Switzerland; bOccupational Therapy Department, Reha Rheinfelden,
Rheinfelden, Switzerland; cInstitute for Rehabilitation and Performance
Technology, Bern University of Applied Sciences, Burgdorf, Switzerland

Background: Literature showed that robot-assisted arm therapy (RAT)
is a safe treatment method that improves upper limb motor function
in patients after stroke. There is a need to evaluate the importance
of therapy structure, content, and individual adaptation for clinical
implementation. There is insufficient evidence for the application of
RAT for further pathologies, e.g. Parkinson's disease and multiple
sclerosis.
Objective: To conduct arm therapy using the ARMin III robot technology
in a clinical setting with patients with various motor impairment
diseases. Evaluation of objective motor function and subjective experi-
ences reported by patients and therapists.
Patients andmethods: Explorative study investigating RAT in patients
with various diagnoses (myopathy, neuropathy, multiple sclerosis,
cerebral palsy, Parkinson's disease, amyotrophic lateral sclerosis, status
after stroke, traumatic brain injury, neuro-surgical intervention, spinal
cord injury, or fractures of upper limbs after consolidation. RAT
intervention applied 1 to 3×/week for 30–45min. Pre- and posttesting
include objective and subjective assessments depending on diagnosis.
Data analysis will focus on therapy parameters.
Results: Study was approved by the responsible ethics committee.
Patient recruitment is ongoing. Occupational therapists are being
trained to apply RAT receiving comprehensive training sessions. Three
pilot treatments were conducted with patients. Additionally, one
patient (70 years old, male) was treated once during a training session;
one male (58 years old) received 9 RAT, one female (33 years old)
received 10 treatments.
Conclusion: Intensive training of therapists is necessary. Clinical
implementation seems feasible. Patients enjoyed RAT. Active range of
motion and increased muscle tonus seems to be positively influenced
by RAT.

doi:10.1016/j.jns.2013.07.1943
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Errors in tool use reflecting insufficient recall of the target
object for tools

Y. Nakagawaa, M. Otsukib, M. Yoshinoc. aFaculty of Psychological
Science, Health Sciences University of Hokkaido, Japan;
bGraduate School of Health Sciences, Hokkaido University, Japan;
cDepartment of Neurosurgery, Hokkaido Neurosurgical Memorial
Hospital, Sapporo, Japan

Background: There has been reported several types of errors in the
patients with impairment in tool use. Some types of errors seem to
indicate the underlying brain dysfunction. For example, content
errors may stem from the conceptual degradation of tools. However,
there still remain various errors which cannot be accounted for.
Objective: The purpose of the study is to identify the new type of
errors of tool use.
Patients and methods: We administered the tasks of single tool
use and sequential plural tool use to three patients who showed
impairment of tool use due to the left parieto-temporal lesion, and
analyzed the error patterns.
Results:All the patients did not show any sequential nor content errors,
however demonstrated a peculiar pattern of error. They could reach
and grasp the tool, and the movements for tool use were properly
performed without any problems. The only unusual point of the
performances was mistaking the objects the tool gives function for
the proper ones. For example, “correctly striking a match on incorrect
side of the matchbox.” As a result, they could not have accomplished
these tasks.
Conclusion: This error pattern in tool use can be deduced to be ascribed
to insufficient recall of the target object. This is a new type of errors in
impairment of tool use suggesting that there are the mechanisms of
retrieval of concept not only the tool itself but also the concept of the
target object the tool will act on.

doi:10.1016/j.jns.2013.07.1944
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Islands of consciousness in vegetative state or functional
locked-in syndrome?

R. Formisanoa, S. Catanib, C. Falletta Caravassoc, M. D'Ippolitoa,
F. de Pasqualec,d, U. Sabatinic. aPost-Coma Unit, IRCCS Santa Lucia
Foundation, Roma, Italy; bMultiple Sclerosis Department, IRCCS Santa
Lucia Foundation, Roma, Italy; cDepartment of Radiology, IRCCS Santa
Lucia Foundation, Roma, Italy; dInstitute for Advanced Biomedical
Technologies, G. D'Annunzio University, Chieti, Italy

Background: In the last five years residual cortical processing in the
absence of behavioural signs of consciousness has been demonstrated
in some non-communicative severely brain damaged patients, by
means of functional neuroimaging and electrophysiology studies. The
term “functional locked-in syndrome” has been proposed for patients
with a dissociation between extreme motor dysfunction and pre-
served higher cortical functions, only identified by functional imaging
techniques.
Objective: Patients clinically diagnosed as being in the vegetative state
who are able to perform mental imagery tasks are still diagnosed as in
the vegetative state with preserved islands of consciousness, not as
having functional locked-in syndrome. Our proposal is that functional
neuroimaging and electrophysiology should be used in doubtful cases
of disorder of consciousness (DOC) to rule out tests for the diagnosis of
vegetative state in the presence of residual cognitive functions, at least
when performance of complex mental imagery tasks and intentional
communication ability has been demonstrated.
Material andmethods: Some video recordings of cases during recovery
from vegetative state who present with eyes-based communication,
together with fMRI data during resting state and after emotional
stimulation will be discussed.
Conclusion: The scientific community should finally clearly state that
clinically “vegetative patients”, in whom complexmental imagery tasks
and intentional communication ability have been demonstrated by
means of fMRI or neurophysiology, are not vegetative or unresponsive,
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but subjects with total functional locked-in syndrome, clinically
misdiagnosed as vegetative state.

doi:10.1016/j.jns.2013.07.1945
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Psychiatric and cognitive disorders in neurological patients
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Introduction: Apart from a multitude of physical complaints, neuro-
logical disorders can also lead to various kinds of psychiatric and
cognitive disorders like mental and cognitive changes or reduced
Quality of Life (QoL). In such cases, mental health, mood, attention,
vigilance and/or memory may be affected as well as the actual mental
and/or cognitive processes themselves. Important factors in this can
be the severity of the disorder on one hand, and the duration of prior
therapy on other hand.
Methods: The study was carried out involving two groups of randomly
selected persons, neurology patients and healthy participants. All
patients were selected according to their clinical diagnosis (ICD-10).
So far, data have been gathered more than 50 healthy persons
(42 male; 9 female) and around 150 neurological patients (101
male; 47 female) (with various neurological clinical pictures) using
different tests to research the psychiatric/mental and cognitive status
as well as the QoL.
Findings: Testing of psychiatric, cognitive and QoL achievements
revealed highly significant differences between healthy persons and
neurological patients (all parameters: p b .001). Analysis of the degree
of severity showed for neurology patients no significant differences
between mild and severe status (p N .050).
Discussion: The study revealed that patients with neurological diseases
(strokes, cerebrovascular diseases, brain traumas, brain tumors, etc.)
show problems, deficits and disorders concerning in different areas of
psychiatric/mental and cognitive achievements as well as in multidi-
mensional QoL. In contrast, the degree of severity of the disorders
(neurology patients) was not relevant.

doi:10.1016/j.jns.2013.07.1946
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M. Koikea, K. Uchidaa, B. Miharab. aDepartment of Rehabilitation
for Intractable Neurological Disorders, Isesaki, Japan; bDepartment of
Neurology, Institute of Brain and Blood Vessels Mihara Memorial
Hospital, Isesaki, Japan

Background: The effect of rehabilitation has not been well analyzed
in patient with spinocerebellar degeneration (SCD).
Objectives: The aim of this study is to clarify the effect of short-term
intervention of rehabilitation for patients with SCD.
Patients and methods:We enrolled 10 SCD patients (Multiple System
Atrophy (MSA) with predominant cerebellar ataxia 8 case, MSA with
predominant parkinsonism 1 case, Spinocerebellar ataxia 1 case). The
ages at onset and duration of disease were 58.6 ± 11.6 years old

and 4.9 ± 1.9 years, respectively. Rehabilitation was carried out for
12.7 ± 4.3 days. The rehabilitation program was composed of multidi-
mensional exercises such as coordination exercise, proprioceptive
neuromuscular facilitation, and mental practice. To evaluate the effect
of our program, we carried out measurement of the following four
scales before and after the program; 1) Scale for the Assessment
and Rating of Ataxia (SARA), 2) Functional balance scale (FBS), 3) Ten
meter walk test, and 4) MSA quality of life (MSAQOL). 4) Center of
mass × direction (COMx) trajectory.
Results: The score of SARA (12.7 ± 5.7 to 10.4 ± 4.2, p b 0.05) and
FBS (39. 3 ± 8.6 to 45.1 ± 6.7, p b 0.05) and gait velocity (40.0 ±
17.6 to 48.8 ± 13.7 m/min, p b 0.05) and MSAQOL (43.6 ± 26.8 to
35.8 ± 25.3) were improved after rehabilitation. COMx trajectory
was improved from 109.5 ± 39.1 to 92.7 ± 41.1 mm (p b 0.05).
Conclusion: Short-term rehabilitation shows beneficial effects in
motor function and QOL of patients with SCD.

doi:10.1016/j.jns.2013.07.1947
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A case report: Neurorehabilitation results in a patient suffering
from a “lock-in” syndrome

R. Palić Kramarić, T. Gilman Kuric, B. Radanović, M. Mišir.
Department of Neurology, University Hospital Centre Osijek,
University J J Strossmayer, School of Medicine, Osijek, Croatia

Background: The 44 year old female patient was hospitalized and
treated of disseminating encephalomyelitis. Because of the area affected
(pons and crus cerebri) she developed a rarely seen syndrome that
included difficulty speaking, swallowing, quadriplegia and incontinence
while maintaining full time awareness—the “lock-in” syndrome (LIS).
Objective: The goal was to rehabilitate the patient in a way to establish
as much as her previous somatic state as possible.
Material and methods: A patient is a 44 year old white female
whose therapy consisted of analgetics, antibiotics, antimicotics,
gastroprotectives, antiedematose, anticoagulant and antidepressant
therapy as well as intravenous potassium replacement, nutrition
supplement, a one time blood transfusion and every-day physical
rehabilitation therapy. Diagnostics included lumbar puncture, spinal
tap and hemoculture analysis, heart and lungs Rtg scan, brain MRI,
cervical and thoracal spine, transcranial ultrasound, PCR method and
hereditary thrombophilia testing. The nature of illness also requested
consultation of other medical experts.
Results: Hospitalization lasted three months during which the
patient regained speech and communication skills and after addi-
tional neurorehabilitation was able to fully take care of herself.
Conclusion: One of the problems with LIS is the lack of literature
concerning its course and prognosis. However, the survival rate for LIS
found in Doble et al. (2003) studywas 83% for 5 and 10 years and 40% for
a 20 year survival rate. So far our patient is in the first 83% and we hope
she will continue enduring in order to reach the 20 year survival group.

doi:10.1016/j.jns.2013.07.1948
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Karolinska Institute Stockholm, Stockholm, Sweden;
dUniv. Descartes Paris, Stockholm, Sweden

Improved prediction of recovery after stroke has broad implications for
clinical decisions on the type, duration and goals of rehabilitation.
Increased understanding of prognostic factorsmay offer new targets for
specific interventions. Almost half of surviving stroke patients are left
with impaired function of the hand but individual profiles of weakness,
spasticity, sensory and bimanual function vary widely. Combining
behavioural and imaging measures can improve prediction of motor
recovery (Stinear et al, 2012). In this study we use novel quantitative
behavioural measures together with structural and functional MRI
measures to understand hand function recovery. We hypothesize that
the structural and functional brain connectivity in the early phase after
stroke can predict (i) the hand function profile in the late phase and (ii)
degree of recovery.
One hundred stroke patients with early signs of upper limb hemiparesis
will be recruited at our neurorehabilitation clinic. Imaging and
behavioural assessments will be performed at 4 weeks, 3 months and
6 months after stroke. MRI includes anatomical sequences for lesion
mapping and diffusion tensor imaging and resting-state functional MRI
for structural and functional connectivity analyses, respectively. Clinical
hand functionmeasures will be combinedwith novel validatedmethods
to quantify spasticity, grip force control, sensory and bimanual function.
The study protocol along with preliminary data will be presented.
ProHand will provide insights into neural mechanisms related to
recovery of hand function after stroke. Imaging and behavioural markers
important for recovery will be identified which should enable enhanced
prediction of prognosis and development of targeted interventions.

doi:10.1016/j.jns.2013.07.1949
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MoVo-LISA — implementing a short movement coaching
programme to establish a physical active life style:
A feasibility study

M. Grilla,b, C. Schusterc,d. aPhysiotherapy Department,
Reha Rheinfelden, Rheinfelden, Switzerland; bInstitute for Exercise and
Health Sciences, University of Basel, Basel, Switzerland; cResearch
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Background and objectives: For patients after a disease of the
central nervous system (CNS) it is difficult to regain an active life
style. The short movement coaching programme MoVo-LISA (Moti-
vation Volition-life style integrated sporting activity) has shown
beneficial short and long-term effects in patients with osteoarthritis
and obesity. The aim of the study was to implement and evaluate
MoVo-LISA in patients with a disease of the CNS.
Methods: A case series with a pre-post design was conducted. Before
and six weeks after the intervention patients were assessed with
the MoVo-LISA-specific questionnaire including subscales for: cur-
rent complaints, activities of daily living (ADL), positive and negative
consequence expectations, self-efficacy expectation (SEE), goal inten-
tion (GI), planning (P), perceived barriers, action and relapse strategies
(AS + RS), and social support. The MoVo-LISA-programme included
three sessions:

(1) group session (60 min) to summarise health goals and movement
ideas,

(2) individual session (10 min) to refine the activity plan,
(3) group session (90 min) to discuss barriers and establish an activity

protocol for the upcoming six weeks.

After three and six weeks patients received a letter and a telephone
call reminder.
Results: Totally, 13 patients (age 57.9 ± 15.4y, 9 females, 5 stroke
patients) were included. ADL reduced about 79 min/week, sporting
activity increased about 204 min/week. MoVo-LISA-questionnaire
results revealed positive trends regarding SEE, GI, P, AS.
Conclusion: The MoVo-LISA-programme was feasible in groups of
five or less. Patients needed help to fill in the questionnaires. It might
be considered including information on training options and shift the
intervention start to 4 weeks after entry.

doi:10.1016/j.jns.2013.07.1950
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Functional connectivity network breakdown and restoration
in blindness

M. Bolaa, C. Galla, C. Moewesb, A. Fedorova, H. Hinrichsc,
B.A. Sabela. aInstitute of Medical Psychology, University Clinic, Otto von
Guericke University of Magdeburg, Magdeburg, Germany; bDepartment
of Computer Science, University Clinic, Otto von Guericke University
of Magdeburg, Magdeburg, Germany; cDepartment of Neurology,
University Clinic, Otto von Guericke University of Magdeburg,
Magdeburg, Germany

Background: Loss of vision after brain damage is thought to be
caused mainly by the primary tissue loss. Little is known how the
damage affects interactions in widely distributed brain networks and
how this, in turn, contributes to vision loss.
Objective: We now studied functional connectivity in the brain of
partially blind subjects to delineate the role of wide range neuronal
networks in blindness.
Methods: Resting state eyes-closed EEG activity was recorded in
patients with partial optic nerve damage (n= 15) and uninjured
controls (n = 13). Power density and functional connectivity (coher-
ence, Granger Causality) were analyzed, the latter as (i) between-areal
coupling strength and (ii) individually thresholded binary graphs.
Functional connectivity was thenmodulated by non-invasive repetitive
transorbital alternating current stimulation for 10-days (rtACS for
40 min daily; n = 7; sham, n = 8) to study how this would affect
connectivity networks and perception.
Results: Blind patients had lower EEG spectral power (p = 0.005)
and decreased short- (p = 0.015) and long-range (p = 0.033)
coherence in the high-alpha EEG band (11–14 Hz) and less densely
clustered coherence networks (p = 0.025). rtACS strengthened
short- and long-range coherence again which correlated with re-
covery of detection ability (r = 0.57, p = 0.035) and processing
speed (r = 0.56, p = 0.049).
Conclusion: Vision loss in the blind is not only caused by primary tissue
damage but also by a synchronization breakdown of short- and long-
range connections in brain networks. Because re-synchronization of
alpha band coherence is associated with visual field improvements,
brain connectivity is a key component in restoration of vision in partial
blindness.

doi:10.1016/j.jns.2013.07.1951
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The second face of blindness: Processing speed deficits in
the intact visual field after pre- and post-chiasmatic lesions

M. Bola, C. Gall, B.A. Sabel. Institute of Medical Psychology,
Otto von Guericke University of Magdeburg, Magdeburg, Germany

Background: Damage along the visual pathway results in a visual field
defect (scotoma) retinotopically corresponding to the damaged tissue.
But other parts of the visual field, processed by the uninjured tissue and
believed to be intact, suffer from perceptual deficits as well.
Objective: We studied features of the visual field and scotoma in
patients to elucidate factors predicting intact field deficits.
Methods: Patients with pre- (n= 53) or post-chiasmatic lesions
(n= 98) were tested with high resolution perimetry — a method used
tomap visualfieldswith supra-threshold light stimuli. Reaction time (RT)
of detections in the intact visual fieldwas then analyzed as an indicator of
processing speed and correlated with features of the visual field defect.
Results: Patients from both groups exhibited processing speed deficits
in their presumably “intact” field when compared to a normative
sample (p b 0.001). Further, processing speed was found to be a
function of two factors. Firstly, a spatially restricted (retinotopic)
influence of the scotoma was seen in longer RT when stimuli were
presented in intact field sectors close to the defect. Secondly, patients
with larger scotomata had on average longer RT in their intact field
indicating a more general (non-retinotopic) influence of the scotoma.
Conclusions: Visual system lesions have more widespread conse-
quences on perception than previously thought. Because dysfunctions
of the seeing field are expected to contribute to subjective vision,
including visual tests of the presumed “intact” field may help to better
understand vision loss and to improvemethods of vision rehabilitation.

doi:10.1016/j.jns.2013.07.1952
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Care assistant support following specialist rehabilitation for
people with Parkinson's and carers in the community:
Findings from the SPIRIT RCT
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Guildford, UK; cSchool of Health and Social Care, University of Surrey,
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of Surrey, Guildford, UK; gSurrey Clinical Research Centre, University
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Background: Multidisciplinary rehabilitation gives short term bene-
fits in Parkinson's but these are not sustained.
Objectives: To assess (1) if ongoing support from trained Parkinson's
care assistants (PCA) is effective at sustaining benefit from time-
limited rehabilitation; (2) costs; and (3) acceptability.
Patients and methods: Pragmatic three parallel group randomised
controlled trial, Surrey, England; people with Parkinson's (all stages),
and live-in carers. Groups A and B received domiciliary specialist
rehabilitation from a multidisciplinary team (MDT), tailored to in-
dividual needs (about 9 h per patient). In addition, Group B received
ongoing support for a further fourmonths from a PCA, embedded in the
MDT (1 h per week). Control group (C) receives care as usual (no
coordinated MDT care or ongoing support).

Results: 269 peoplewith Parkinson's (155 live-in carers)were analysed
at baseline [A, n = 88 (52); B, n = 88 (50); C, n = 93 (53)]. Significant
improvements for patients arose at the end of the MDT intervention in
disability, non-motor symptoms, health related quality of life, psycho-
logical wellbeing, and speech. Over 6 months, sustained marginal
improvements were recorded in mobility (Group A vs. C, p = .063),
psychological wellbeing and speech (Group B vs. Groups A and C,
p = .085, .047 respectively). Carers in B recorded reduced strain (B vs.
A, p = .065; B vs. C, p = .041), during the PCA intervention. Cost per
patient: £833 (MDT); £600 (PCA). Participants welcomed the interven-
tion and reported knowledge gains.
Conclusions: Support from PCA benefits carers. Further research on
sustaining benefits from rehabilitation is needed.

doi:10.1016/j.jns.2013.07.1953
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physical activity in the perception of illness in people
with multiple
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Polytechnic of Lisbon, ESTESL, Lisbon, Portugal; bPsychology,
University of Porto, Porto, Portugal; cRehabilitation,
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Multiple sclerosis (MS) is a chronic neurological disease. The promotion
of physical activity can be an important factor on the perception illness
of these patients. The aim of this study is to examine the perception of
disease of an implementation of a program of physical activity, with
patients with MS.
Methods: This is a prospective study. We use the question “Please
classify the severity of your disease” The study includes 24 patientswith
MS diagnosis according to relevant medical criteria, between 20 and
58 years, mean age 44 years, 58.3% women, 37.5% currently married,
67% retired, mean school level of 12.5 years, being diagnosed at
least 1 year ago, and EDSS score under 7. Intervention followed the
recommendations of Helsinki Declaration.
The program consists of an intervention to promote physical activity
in a group of eight people, in once a week sessions of 90 min. The
program was held for seven weeks. We use the program statistic
SPSS version 18, the General Liner Model, repeated measure.
Results: Comparing the results obtained from the assessment before
the intervention program (time A) to promote physical activity and
the end of the program (time B), we find that (Time A): M= 5.46,
DP = 2.13 (Time B) M= 5.04, DP = 2.01 (F = 8.01; p b 0.009).
Conclusions: There are statistically significant differences between
the two moments of assessment, which suggest that physical
intervention programs for promotion of physical activity can play
an important role in the perception of disease severity, in EM.

doi:10.1016/j.jns.2013.07.1954
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Background: Intrathecal baclofen is an effective treatment for severe
leg spasticity but tolerance was reported during short term treatment.
Objective: To investigate dosage changes during long-term treatment.
Methods: The 24 patients included in the study had spinal cord injuries
and had been treated with an intrathecal baclofen pump (Syncromed)
because of severe leg spasticity for at least 7 years. Seven patients were
excluded from the study due to factors which aggravated spasticity. Of
the remaining 17 patients 13 had cervical and 4 had thoracic spinal cord
injury ASIA A (n= 6), ASIA B (n= 5), ASIA C (n= 3) and ASIA D
(n= 3). The effect was estimated by patient/doctor dialogue, usually
4–10 times per year, in order to reduce leg spasticity and at the same
time avoid an increase in leg/trunk weakness.
Results: One year after the start of intrathecal baclofen the patients
needed a median dose of 264 μg baclofen per 24 h (range 30–383) in
order to reach an optimal effect. After an additional year the mean
dose had not changed (95% CI +/− 6%). Seven years after the start of
baclofen the dose had increased by 9% compared to the first year
dose (95% CI+/− 12%), after ten years by 17% (95% CI +/− 15%,
n = 14) and after fifteen years by 34% (95% CI+/− 25%, n = 6).
Conclusion: The dose which needed to reach an optimal effect on leg
spasticity was not increased significantly after seven years, while it
was slightly increased beyond this time.

doi:10.1016/j.jns.2013.07.1955
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cInstitute for Rehabilitation and Performance Technology,
Bern University of Applied Sciences, Burgdorf, Switzerland

Background and objective: A solid motor imagery (MI) introduction
is crucial to understand and use MI to improve motor performance. The
study's aim was to develop and evaluate a standardised MI group
introduction program (MIIP) for patients after stroke, multiple sclerosis
(MS), Parkinson's disease (PD), and traumatic brain injury (TBI).
Methods:

Phase 1: Development of a MIIP comprising MI theory (definition,
type, mode, perspective, planning) and MI practice (per-
formance, control).

Phase 2: Development of a 27-item self-administeredMI questionnaire
to evaluate MIIP: MI knowledge (12 items), MI ability self-
evaluation (5 items), MIIP satisfaction (10 items).

Phase 3: Evaluation of MIIP and MI questionnaire by 2 independent
MI experts based on predefined criteria and 2 patients using
semi-structured interviews.

Phase 4: Case series with a pre-post design to evaluate MIIP (3 ×
30 min) using the MI questionnaire, Imaprax (IMAvis),
Kinaesthetic and Visual Imagery Questionnaire (KVIQvis + kin),
and Mental Chronometry (MC).

Results: Eleven patients (5 females; age 62.3 ± 14.1 years; Mini-
Mental State Examination score 28.4 ± 1.5; 5 stroke, 4 MS, 1 PD, 1
TBI) were included. MI knowledge improved significantly from 5.4 ±
2.2 to 8.8 ± 2.9 (p = 0.01). Self-evaluated MI ability changed from
16.2 ± 4.3 to 18.5 ± 2.4 (p = 0.47). Patients demonstrated high
satisfaction with MIIP (40.3 ± 5.6). MI ability remained high:
IMAvis33.3 ± 3.3 to 33.6 ± 3.5 (p = 0.8), KVIQvis36.2 ± 10.5 to

37.0 ± 6.2 (p = 0.2), KVIQkin33.6 ± 9.7 to 29.7 ± 8.2 (p = 0.1). MC
revealed ratios between 0.5 to 1.9 pre-test and from 0.5 to 2
(p = 0.9) post-test.
Conclusion: The MIIP seems to be valid and feasible for patients with
sensorimotor impairments resulting in improved MI knowledge.
MIIP sessions can be held in groups of four or less.

doi:10.1016/j.jns.2013.07.1956
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Neuroprotective role of docosahexaenoic acid and
gamma-linolenic acid in lead induced neurological deficit
in Swiss albino mice
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Lead is virtually toxic to every organ of the body including central
nervous system where it may manifest as encephalopathies and
neuropathies, but also various behavioral changes indicative of cerebral
dysfunction like; periodic convulsions, irritability, hyperactivity, retar-
dation of normal development, emotional instability, behavioral
disorders, low attention span, impaired motor development, and
antisocial behavior. The purpose of present study was to characterize
the putative neuroprotective role of docosahexaenoic acid and gamma-
linolenic acid. PRO-PL (British Biologicals, Bangalore) dietary supple-
ment containing docosahexaenoic acid and gamma-linolenic acid was
fed in diet to study neuroprotective role using rota rod apparatus. A
total number of 48 adult Swiss albino mice of either sex were included
in the study consisting of equal numbers (six each) in Standard, Control,
Control + Dietary Supplement and Experimental, and Experimental +
Dietary Supplement Groups. Experimental groups received 4.5% and 5%
Lead Nitrate and Lead Acetate Trihydrate orally alone and with Dietary
Supplement for a period of 3 weeks. Diazepam (1 mg/kg i.p.) was used
as the standard drug. All the experimental work was approved by the
Institutional Animal Ethics Committee (Ref. No. IAEC/257). In rota rod
apparatus, there was significant increase in time spent by the animals
on revolving rod whereas; in elevated-plus maze there was significant
increase in time spent and number of entries into the open arms.
Dietary supplement containing docosahexaenoic acid and gamma-
linolenic acid showed prominent neuroprotection in lead induced Swiss
albino mice.

doi:10.1016/j.jns.2013.07.1957
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Targeting sensory and awareness problems in upper limb
rehabilitation in chronic stroke. A report of three cases

T. Emara. Neurology, Ain Shams University, Egypt; Taheal Rehabilitation
Center, Cairo, Egypt

Background: Regaining normal function of the upper limb after
stroke occurs in around 10% of cases. Sensory problems such as
proprioceptive deficits, learned non-use, and manifest neglect are
among the causes of disability.
Objective: Targeting these-frequently-overlooked symptoms may
boost functional recovery.
Methods: We suggest a treatment protocol consisting of simulta-
neous bihemispheric TDCS+ TENS+mirror therapy followed byADLs
training.
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Case 1: 78 years old, had severe left proprioceptive deficit 3 years after
her second stroke with intact motor power. She had pseudoathetosis
in her left upper limb. Her left hand would get in her way with eyes
open. After 24 sessions; enjoys knitting and other bimanual activities.
Case 2: 68 years old, had learned non-use and moderate right
hand weakness 6 years after second stroke. He had shortening in
long flexors, weak finger/wrist extensors 1–2/5. Amputated distal
phalanges in the right hand. Needed help with all ADLs. He
presented to us after his family left him. After 30 sessions; managed
to live alone.
Case 3: (managing expectations): 65 years old, presented 1.5 years after
stroke with inability to move his left arm. He had a fixed flexion
deformity in his arm that was painful with manipulation and had
averted him from therapy. He had USN causing and visuospatial
problems (could not locate or draw the exit door of the room). After
2 months, safe ambulation at home. He declined a tenotomy for his arm.
Conclusions: Targeting sensory and awareness problems in chronic
stroke with multimodal sensory stimulation modalities may aug-
ment recovery in selected cases.

doi:10.1016/j.jns.2013.07.1958
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Postural profile of individuals with HAM/TSP

M.C. Macêdoa, A.F. Baptistab, B.G. Castro-Filhoa, E.F. Duartea,
N. Patrícioa, R.D.A. Kruschewskya, K.N. Sáa, A.D.S. Andrade Filhoa,
Dinâmica do Sistema Neuromusculoesquelético. aEscola Bahiana
de Medicina e Saúde Pública, Brazil; bUniversidade Federal da Bahia,
Salvador, Brazil

Background: HTLV-1 also has high prevalence in Brazil, especially
in the city of Salvador. HTLV-1-associated myelopathy or Tropical
Spastic Paraparesis (HAM/TSP) is characterized by a demyelinating,
slowly progressive disease, associated with weakness of lower limbs,
sphincteric dysfunction, and sensitivity impairment. A computerized
postural assessment may help to systematize the clinical practice
of physical therapy in the treatment of patients with HAM/TSP and to
monitor the results of specific interventions.
Objective: This study sought to delineate the postural profile of these
individuals by comparing them with a group of healthy subjects.
Patients and methods: This was cross-sectional research conducted
at the HTLV Center of "Escola Bahiana de Medicina e Saúde Pública,
Bahia", Brazil. Subjects who were diagnosed with HTLV-1 by ELISA and
confirmed by Western Blot Test, and manifested clinical signs compat-
ible with HAM/TSP were included in the study. Patients suffering from
other disorders that compromised the definition of postural profile,
patients unable to remain in orthostasis without assistance and those
who had cognitive impairment that could compromise the postural
assessment, as well as those who were undergoing physiotherapy
were excluded from the study. 30 volunteerswithHAM/TSPwere paired
with 30 healthy subjects, who underwent a postural evaluation by
means of a Postural Assessment Software (SAPO®).
Results: A trend characterized by postural projection of the trunk
forward or backward, forward displacement of the body, bending the
knees and ankle angle reduction was noted.
Conclusion: This study demonstrates that there is a posture typical
of the HAM/TSP patient which manifests itself with changes in the
sagittal plane.

doi:10.1016/j.jns.2013.07.1959
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with acute stroke: A randomized control trial

Y. Fujinoa, K. Amimotoa, K. Fukatab, M. Harimotob, Y. Toganob,
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Background: It is important to improve lateral trunk control after
stroke. However, the effects of sitting training on a tilting platform
are still poorly understood.
Objective: To investigate the effects of sitting training on a tilting
platform after stroke.
Patients and methods: Thirty stroke patients participated in this
study after providing their written informed consent. Patients were
randomly allocated to either an experimental group (n = 15) or a
control group (n = 15).
Intervention: The experimental group patients sat on a platform tilted
10° to the paretic side in the frontal plane. The control group patients
also sat on a horizontal platform. Both groups moved their trunks
laterally to the non-paretic side 60 times. The intervention was in
addition to conventional therapy, and was performed for 1 week.
Assessment: Subjects sat on a horizontal platform and moved their
trunk laterally to the left or right as much as they could. During
this task, the trunk angle was recorded by using the 2-dimensional
movement analysis system. As a clinical measurement, patients were
evaluated with the Stroke Impairment Assessment Set (SIAS) and the
Trunk Control Test (TCT).
Results: The experimental group showed a greater increase in lateral
bending to the un-affected side than that of the controls. Although SIAS
and TCT significantly improved in both groups, we found a significant
interaction in TCT of the experimental group that had a higher score.
Conclusion: These results indicate that tilting platform sitting training
can improve lateral trunk control and trunk performance of acute
hemiparetic patients.

doi:10.1016/j.jns.2013.07.1960

Abstract—WCN 2013
No: 1873
Topic: 10—Neurorehabilitation
Efficacy of conventional neurorehabilitative therapy using
Tc-99m HMPAO single photon emission computed tomography
in patients with subacute infarction

H.K. Parka, M.-W. Kimb. aDepartment of Rehabilitation Medicine,
Catholic University of Korea, Catholic Medical Center, Seoul, Republic
of Korea; bDepartment of Rehabilitation Medicine, Catholic University
of Korea, Catholic Medical Center, Incheon, Republic of Korea

Background: To objectively evaluate the efficacy of neurodevelop-
mental therapy on rehabilitative unit was difficulty.
Objective: The purpose of this study was to objectively assess the
efficacy of neurodevelopmental therapy on rehabilitative unit using
Tc-99m HMPAO single photon emission computed tomography
(SPECT) in patients with subacute left MCA infarction.
Method: A total of seven subacute stage patients with left MCA
infarction were included in this study. These patients received
conventional neurorehabilitative therapy including physical and occu-
pational therapy, twice per day for 3–5 weeks on admitted condition.
Brain perfusion SPECT images obtained at pre-Tx and post-Tx were
reconstructed using statistical parametric mapping in these patients. A
voxel with an uncorrected p-value of less than 0.01 was considered to
be statistically significant.
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Result: First SPECT scans were performed at 31 days ± 22 after
stroke onset and second SPECT scans were performed at 27 days ± 9
after first study. The overall regional cerebral blood flow (rCBF) in
the left cerebral hemisphere was increased on pre-Tx SPECT images
in comparison to that observed on the post-Tx SPECT images. The
rCBF in the left temporal, parietal, and frontal cortices was increased
on the post-Tx SPECT images in comparison to the pre-Tx SPECT
images. These findings indicate that mild improvement in the rCBF
can be expected after conventional neurorehabilitative therapy.
Conclusion: Improvements in rCBF following neurodevelopmental
therapy were objectively demonstrated in the patient group through
SPM analysis of brain perfusion SPECT images, which also correlated
well with the clinical symptoms in these patients.

doi:10.1016/j.jns.2013.07.1961

Abstract—WCN 2013
No: 1706
Topic: 10—Neurorehabilitation
Four periodical botulinum toxin type A injections, followed
by home-based functional training in poststroke patients
with severe upper limb hemiparesis

M. Abo, Y. Sase, S. Watanabe, W. Kakuda, K. Taguchi, T. Takekawa.
The Jikei University School of Medicine, Tokyo, Japan

Background and objective: Botulinum toxin type A (BoNT-A) has
been reported to be an effective treatment for limb spasticity after
stroke. However, few studies have reported improvements in the
active motor function in poststroke patients with spastic upper limb
hemiparesis. The aim of this study was to assess the clinical influence
of four periodical BoNT-A injections, followed by special instructions
for a home-based functional training on not only passive but also
active motor functions in poststroke patients with severe upper limb
hemiparesis with spasticity.
Patients and methods: Of the 295 patients, 41 patients with spastic
upper limb hemiparesis were studied. The severity of hemiparesis
was categorized as Brunnstrom stage of 3 for hand-fingers in
all patients. BoNT-A (maximum dose of 240 U) was injected into
the target muscles of the affected upper limb after a clinical
evaluation using the modified Ashworth scale, Fugl-Meyer Assess-
ment. Following the injection, occupational therapists provided
home-based functional training for each patient on a one-to-one
basis. The follow-up evaluation was performed 4 weeks after the four
periodical injection.
Results: The changes in the Fugl-Meyer Assessment and the modified
Ashworth scale indicated a significant improvement in the activemotor
function of the affected upper limb, compared evaluation after four
periodical injection with before injection.
Conclusion: Our proposed protocol of the periodical BoNT-A
injection, followed by home-based functional training seems to have
the potential to improve the active motor function of the affected
upper limb after stroke, although the efficacy should be confirmed in
a randomized-controlled trial.

doi:10.1016/j.jns.2013.07.1962
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The importance of extracranial carotid stenosis detection
after stroke

D. Prtina. Neurology Rehabilitation, Institute for Rehabilitation, Banja Luka,
Bosnia and Herzegovina

Introduction: Stroke is the primary cause of permanent disability. It is
estimated that 25 to 50% of all strokes were caused by these changes.
Patients and methods: The study included patients that suffered a
stroke (first or recurrent), 90 days of occurrence, regardless of the
degree of neurological deficit. Both carotids were examined by Doppler
ultrasound (DUS), the findings were grouped in multiple groups: up to
50% stenosis, 50–75%, 75–99% stenosis and occlusion. The NIHSS score
was used to estimate the severity of stroke while the main risk factors
monitored were blood fats, high blood pressure and smoking.
Results: During the study, 93 patients underwent DUS screening for
carotid stenosis, the mean age of patients was 65.4 years (MD 8.4), 51
(54.83%)weremale. 79% of all strokeswere ischemic. Therewas amean
NIHSS score of 7.62, mean total cholesterol 6.48, triglycerides 1.99. 29
patients (31.2%) had normal findings in carotid, 26 had (27.9%) stenosis
of 50% (19 on symptomatic, 7 on asymptomatic side), 21 (22.5%)
had stenosis of 50–75% (16 on symptomatic, 5 on asymptomatic
side), 11 had severe stenoses of 75–99% (9 on symptomatic and 2
on asymptomatic side) and 6 occlusions. There was no statistically
significant connection of certain categories of carotid stenosis with
NIHSS score and recorded risk factors.
Conclusion:Due to prevalence of severe carotid stenoses, the increased
availability of DUS examination, different medications and surgical
treatments, the DUS should be amandatory screeningmethod for high-
risk categories of patients.

doi:10.1016/j.jns.2013.07.1963

Abstract—WCN 2013
No: 1677
Topic: 10—Neurorehabilitation
The effect of transcutaneous electrical nerve stimulation (TENS)
combined with Bobath on post stroke spasticity.
A randomized controlled study

T. Hussaina,b, H. Mohammadb. aHoly Family Hospital, Rawalpindi,
Pakistan; bTongji Medical College, Huazhong University of Science
and Technology, Wuhan, China

Objective: The aim of this study was to evaluate the effectiveness of
combined Bobath-TENS therapy in relation to simple Bobath among
patients who suffered from stroke and are in the rehabilitation phase
of their disease presenting with spastic paralysis.
Methods:A randomized controlled clinical trial studywas conducted at
the rehabilitation department of Tongji Medical Hospital over a period
of 2 years. Thirty stroke patients with ankle plantar flexor spasticity
were recruited. Themean agewas 55.2 years (37 to 70 years) andmean
duration of stroke was 4.73 months (3 to 8 months). Patients were
randomly assigned to two groups; 15 each were assigned to the
treatment group and the control group. Patients in the control group
received 15 min of inhibitory Bobath techniques and a combination of
30 min of TENS on lower leg acupuncture points and inhibitory Bobath
techniques was applied to another group for 4 weeks, 5 days a week.
MAS score of the affected ankle, passive ankle joint dorsiflexion range
of motion, dorsiflexion strength test, gait speed, and the Brunnstrom
stages of motor recovery were noted.
Results: The combined therapy group 1 with TENS-Bobath showed
extremely successful results in terms of selected parameters. All the
parameters turned out to be statistically significant (P b 0.05). Ankle
passive dorsiflexion movement improved massively followed by
10 meter walk test in the combination therapy group.
Conclusion: 20 sessions of TENS combined with Bobath decreased
plantar flexor spasticity, improved dorsiflexors strength, and increased
gait velocity significantly more than Bobath alone.

doi:10.1016/j.jns.2013.07.1964
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Abstract—WCN 2013
No: 1620
Topic: 10—Neurorehabilitation
Efficiency of visual biofeedback training for balance correction in
neurorehabilitation of the patients with the central hemiparesis
syndrome after stroke

V. Ondar, S. Prokopenko, M. Abroskina. Department of Neurology,
Krasnoyarsk State Medical University named after Prof. V.F.
Vojno-Yasenetsky, Krasnoyarsk, Russia

Background: It's well known that the balance and gait are being
changed by the central hemiparesis syndrome.
Aim: To prove expediency of the use of visual biofeedback training
for balance correction in neurorehabilitation of the patients with the
central hemiparesis syndrome.
Methods: Research was performed with application of the complex
MBN “Biomekhanika” (Moscow) and Smart Equitest Balance Manager
(USA). The 45male and 51 female patients were aged between 42 and
70 years with post-stroke central hemiparesis syndrome which had
passed 8–10 trainings during 20–30 min. Visual biofeedback trainings
included the gradual displacement of the center of gravity towards the
hemiparesis of the body side.
The estimation of balance condition was performed before and after
the trainings with the help of: Berg Balance Scale, Dynamic Gait
Index, and also computerized stabilometry, sensory organization test
and motor control test.
Results: After the trainings we can observe the progressive displace-
ment of the center of pressure towards the hemiparesis side and the
approaching of the actual center of pressure towards “the ideal”. The
balance scale indices also had the positive dynamics.
Conclusion: These findings let us to conclude the expediency of use
of visual biofeedback programs for balance correction in neuro-
rehabilitation of the patients with the post-stroke central hemiparesis
syndrome.

doi:10.1016/j.jns.2013.07.1965

Abstract—WCN 2013
No: 1655
Topic: 10—Neurorehabilitation
CDP-choline (ceraxon) treatment with hypoxia in the
newborn infant

R. Issayevaa, K. Pushkarevb. aNazarbayev University, Astana,
Kazakhstan; bCenter for Pediatric Emergency Care, Almaty, Kazakhstan

Long-term observations suggest that infants who have had a severe
hypoxia, lead to awide range of somatic and neuropsychiatric disorders
in the future.
See the effectiveness of therapy in the rehabilitation period Ceraxon
infants with perinatal brain lesions, controlled neurosonography
doplerometriey with cerebral blood flow, ophthalmoscopy fundus.
Study group were 543 infants who suffered severe hypoxia: 247 full-
term and 296 preterm infants who were seen after treatment in
catamnesis Ceraxon. Сatamnesis duration ranged from 3 to 12 months.
According to neurosonography after initiation of treatment Ceraxon,
intraventricular hemorrhage in pseudocyst formed in 42%, complete
lysis in 22%, posthypoxic changes were revealed in 26%, and 10% of
ventriculomegaly. By the end of the first week of treatment 82% of
children had normalized indices in pools of anterior and middle
cerebral arteries and blood flow in the vein of Galen. Just at the end
of the first week physical activity significantly improved in 46%,
muscle tone in 64%, and reflex activity in 62% of children.
The analysis of the fundus newborns had diffuse opacities, limited
foci of hemorrhage and pigmentation. After treatment Ceraxon on

the second week after the initiation of treatment 32% of children
improved picture fundus.
It was thus established that the drug Ceraxon has a positive effect
on cerebral hemodynamics of patients: there is rapid correction of
neurological disorders by the end of the first week of treatment. This is
a positive effect both on the timing, and the final outcome of treatment.

doi:10.1016/j.jns.2013.07.1966

Abstract—WCN 2013
No: 1622
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Gait assessment among randomly selected group of patients
after stroke using the treadmill with biofeedback

A. Guzik, M. Druzbicki, A. Kwolek, G. Przysada,
A. Brzozowska-Magoń. Faculty of Medicine, Institute of Physiotherapy,
University of Rzeszów, Rzeszów, Poland

Objective: The most important needs of stroke patients are to
recover the independent, the efficient and safe gait. The aim of the
study is the gait assessment using a treadmill with biofeedback
among the patients in the late period after stroke.
Material and method: The study included 50 ischemic stroke patients
whowere treated after sixmonths from the stroke. Themean age of the
patients was 69.1 and mean time from the stroke was 27 months. The
patients were randomized into an experimental or control group. The
experimental group completed training program on the treadmill with
biofeedback. The control group practiced on the treadmill without
biofeedback. Gait velocity in the 10-MeterWalking Test, 2-minute walk
test, functional evaluation byBarthel index and balance in timed ‘up and
go’ test were tested. Spatio-temporal and kinematic gait parameters
were also evaluated. Physiotherapy program lasted two weeks.
Results: At baseline, the average walking speed did not differ
significantly between the groups (p= 0.7878). The average walking
speed in both groups significantly increased after the program of
rehabilitation but there was no significant difference between groups.
The number of steps per minute significantly increased from 68 to 76
steps, step width decreased but there was no significant difference
between the groups.
Conclusions: Among stroke patients in the late period the exercises
on a treadmill have an impact on a significant gait improvement. Use
of biofeedback did not significantly affect the results.

doi:10.1016/j.jns.2013.07.1967

Abstract—WCN 2013
No: 291
Topic: 10—Neurorehabilitation
Intracortical GABA is decreased after stroke and further
suppressed with successful rehabilitation

J.U. Blichera, J. Nearb, E. Næss-Schmidtc, L. Østergaarda,
H. Johansen-Bergd, Y.-C.L. Hoa. aCFIN, Neuroradiology,
Aarhus University Hospital, Aarhus, Denmark; bDept. Psychiatry,
McGill University, Montreal, QC, Canada; cHammel Neurorehabilitation
and Research Centre, Aarhus University Hospital, Hammel, Denmark;
dOxford Centre for Functional MRI of the Brain (FMRIB),
Nuffield Dept. of Clinical Neurosciences, University of Oxford, Oxford, UK

Background: In healthy subjects, decreasing GABA facilitates motor
learning. Recent studies, using PET or TMS, have pointed indirectly to
a decrease in neuronal inhibitory activity after stroke. Therefore, we
hypothesize that a suppression of GABA levels post stroke might be
beneficial to motor recovery.
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Objective: To relate GABA changes to motor relearning after stroke
through the use of j-difference edited Magnetic Resonance Spectros-
copy (MRS).
Methods: 21 patients (3–12 months post stroke) and 21 healthy,
age-matched subjects were recruited. Patients had mild to moderate
hand impairment, and fulfilled the criteria for Constraint-Induced
Movement Therapy (CIMT). Patients completed two weeks of CIMT,
and were scanned before and after training. For MRS a 2 × 2 × 2 cm
voxel was placed on the “hand knob” in the affected hemisphere of
the patients and in the dominant hemisphere of the healthy subjects.
GABA was expressed as a ratio to Creatine (Cr). Motor function was
measured using the Wolf Motor Function Test (WMFT).
Results: GABA/Cr was significantly lower (p b 0.001) in patients (0.33)
at baseline compared to healthy subjects (0.42). After therapy, patients
showed a significant improvement in hand function (p b 0.001),
which was negatively correlated with GABA/Cr changes (R=−0.57,
p = 0.015) — larger improvements in patients were associated with
greater reductions in GABA/Cr. Results were also significant after
correcting for changes in intracortical grey matter volume.
Conclusion: A decrease in GABA levels appears to facilitate motor
recovery after stroke. GABA, as measured non-invasively with MRS,
could be a biomarker for neuronal plasticity during recovery and
guide rehabilitation interventions.

doi:10.1016/j.jns.2013.07.1968

Abstract—WCN 2013
No: 1595
Topic: 10—Neurorehabilitation
Amantadine treatment of aphasia after stroke

K. Severinsen, A. Pedersen. Neurology, Hammel Neurorehabilitation
and Research Centre, Aarhus University, Hammel, Denmark

Background: Amantadine hydrochloride has been used as a central
stimulating pharmacological agent for treatment of disordered
consciousness in patients with traumatic injury, but not for stroke
patients suffering from aphasia and other cognitive deficits in the
domains of execution, attention and processing speed.
Objective: To evaluate the effect of short term amantadine treatment
on aphasia in subacute stroke patients suffering from aphasia and
other cognitive deficits in the domains of execution, attention and
processing speed.
Materials and methods: Nine subacute stroke patients (age 30–
69 years, time since onset 32–150 days) suffering from aphasia and
various other stroke sequelae, receiving inpatient neuro-rehabilita-
tion, completed the cohort study. No blinding was attempted and the
intervention was not placebo controlled. Participants were treated
with amantadine (50 mg × 2 on days 1–2 and 100 mg × 2 on days
3–7) in order to ameliorate cognitive deficits. Participants were
evaluated for changes in the severity of aphasia by application of the
Western Aphasia Battery (WAB), theWABAphasia Quotient (WAB-AQ)
being the primary outcome measure.
Results: Amantadine treatment improved the verbal performance as
measured by the WAB-AQ by 11 points (CI95%: 6.7; 15.3), p b 0.0001.
The verbal performance after the subsequent three days of amanta-
dine wash-out was decreased by 5.1 (0.6; 9.6), p = 0.028 on the
WAB-AQ.
Conclusion: Treatment with amantadine seems to improve verbal
performance in patients suffering from aphasia after stroke. This is a
preliminary pilot trial and interpretation of the results must be made
with caution until further studies are performed.

doi:10.1016/j.jns.2013.07.1969
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No: 1528
Topic: 10—Neurorehabilitation
The role of energocorrection of asthenoneurotic syndrome
in different neurologic disorders

E. Silinaa, S. Rumiantsevab, V. Stupinb, V. Afanas'evb, A. Orlovaa,
S. Silina, A. Komorovc, L. Kezinac, V. Shalygina, S. Bolevicha.
aI.M. Sechenov First Moscow State Medical University, Russia;
bThe Russian National Research Medical University named after N.I.
Pirogov, Russia; cRehabilitation Center for Handicapped “Preodolenie”,
Moscow, Russia

Objective: To evaluate the prevalence of asthenic syndrome in patients
with different general medical conditions and neurologic disorders.
Patients and methods: 171 patients with different peripheral nervous
system disorders receiving inpatient treatment at hospitals were
included (mean age 36.9 ± 8.1 years). Screening revealed the presence
of asthenoneurotic syndrome (ANS) of different severity in 120 patients
(70.6%) aged 25–56 years. To evaluate the dynamics of ANS complex
monitoring was performed on days 1 and 25, including analysis of
complaints, assessment of physical and neurologic status, and electro-
encephalography (EEG-neurokartograf MBN-20). The intervention
group received conventional therapy plus energocorrector and antiox-
idant antihypoxant cytoflavin (n= 63) 2 tabs twice a day for 25 days.
The control group received conventional therapy plus placebo (n= 108)
according to the same regimen.
Results:28.1%of the patientswithANSdemonstratedmarkedpersonality
accentuation with anxiety and excitable traits. At day 25 in the interven-
tion group 44.4% of the patients demonstrated no asthenic symptoms,
31.8%—only mild symptoms, 15.9%—moderate symptoms and 7.9%—
severe symptoms (р b 0.001). The control group showed an insignificant
improvement (р=0.257). There was a positive trend in the subscales
“anxiety” and “depression” with a strong correlation with asthenia
reduction in the intervention group (r N 0.5; р b 0.05). There was also an
improvement in EEG indices—an increase inα-rhythm from23% to 46% at
day 25 in the intervention group (p b 0.05). Overall improvement was
registered in 88.9% of the patients, in the control group—27.8% (p b 0.05).
Conclusion: Energocorrection therapy in ANS results in a significant
decrease in asthenic and neurotic symptoms.

doi:10.1016/j.jns.2013.07.1970

Abstract—WCN 2013
No: 1486
Topic: 10—Neurorehabilitation
Power effective electrical stimulation of frog's
tibial-gastrocnemius preparation for 200-s continuous
maximum contraction

W.-Y. Ho, H. van der Merwe, Y.-K. Huang, F.-S. Jaw. Institute of
Biomedical Engineering, National Taiwan University, Taipei, Taiwan, ROC

Background: Electrical nerve stimulation (ENS) is not widely adopted
in clinical therapy due to a lack of standard and verification of efficacy.
A previous study shows that ENS is beneficial to prevent atrophy.
Nevertheless, nerve fibrosis might occur if the pulse frequency exceeds
40 Hz. For effective standing, various muscles need to maximally
contract for more than 200 s. Therefore, an ENS protocol should be
developed for this purpose.
Materials andmethods:The contraction force (CF) of the gastrocnemius
of frogs was measured and digitized for processing. An adjustable pulse
was used to achieve a 200-s continuous maximum contraction (CMC)
with minimal power delivery. The maximum contraction force was
obtained by the interpolated twitch technique.
Results and discussion: Our data show that the best ENS protocol
for 200-s CMC is 8 Hz, 120 mV, and 35% duty cycle. Compared with
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previous papers, although the frequency used is much lower, the
gastrocnemius still reaches maximum contraction. It implies that
the slow muscle in the gastrocnemius accumulates power to reach
maximum contraction by multiple stimulation. That means the power
could be distributed to the whole stimulating span and drastically
reduced, and thus, safer for possible clinical application.

doi:10.1016/j.jns.2013.07.1971
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The short-term effects of plantar vibration therapy on the
balance of patients after stroke

S. Naghdi, N. Nakhostin Ansari, M. Akbari, S. Jalaie, M. Khalifeloo.
Physiotherapy, Tehran University of Medical Sciences, Tehran, Iran

Background: Balance disability is common in patients following
stroke. The vibration is one of the physiotherapy modalities used in
neurological rehabilitation. The effects of local vibration on balance
impairment poststroke have not been investigated.
Objective: The aim of the present study was to investigate the short-
term effects of plantar vibration on the balance of patients with stroke.
Material and methods: In this pretest–posttest clinical trial, eighteen
patients with stroke participated. Outcome measures were Timed Up
and Go test (TUG), Functional Reach test (FR), and posturography to
assess balance changes; and the Modified Modified Ashworth Scale
(MMAS) for evaluation of ankle plantar flexor spasticity. Vibration with
a frequency of 100 Hz was applied to the sole of the affected foot for
5 min. All measurementswere taken before and after vibration therapy.
Results: The vibration therapy significantly improved the TUG test
(p= 0.03) and the ankle plantar flexor muscle spasticity (p= 0.008).
The changes of posturography measures and FR test have not been
improved significantly (p N 0.05).
Conclusion: Plantar vibration therapy may have beneficial effects on
the balance disability of the patients with stroke.

doi:10.1016/j.jns.2013.07.1972
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Analysis of independence in older subjects and assessment
of the impact of physiotherapy intervention on functional
independence and autonomy

E. Ziakovaa, R. Furmanikovaa, D. Bartkob, S. Klobuckac. aFaculty of
Nursing and Professional Health Studies Slovak Medical University in
Bratislava, Slovak Republic; bInstitute of Medical Sciences, Neurosciences
and Military Health, Central Military University Hospital, Slovak Republic;
cRehabilitation Centre Harmony, Bratislava, Slovak Republic

Background: Reduction of locomotion due to neurological disease
reduces the quality of life of older people and places increased demands
on health and social care.
Aim of the study was to analyze the rate of self-sufficiency of geriatric
patients and assessment of the impact of physiotherapy intervention on
their functional independence and autonomy.
Patients andmethods: The study consisted of 43males (35.54%),mean
age 74.48 and 78 females (64.46%), 78.82 (SD ± 7.26) who underwent
rehabilitation 30 min a day 5 times a week. Length of hospital stay
was 21 days. Bobath and Kabat neurorehabilitation techniques with
sensorimotor stimulation were used. Effect of rehabilitation was tested
using FIM for each patient before and after treatment.

Results: Throughout the set an improvement of 10.45%, Z = 8.69,
p = 0.000 was achieved. Input mean of FIM test in males was 97.12
points (SD± 25.15). After rehabilitation it was 106.70 points (SD±
20.30), with a difference of 9.58 points (8.91%). Input mean of FIM test in
females was 98.15 points (SD± 22.99) which after rehabilitation was
improved by an average of 11.16 points (11.32%) to an average of 109.27
points (SD± 20.54). The assumption that patients will be improved in
the FIM based on gender after completion of the rehabilitation program
is not statistically confirmed Z=−2.5, p = 0.409. Dependency rate of
improvement from age is not statistically significant U= 10, p= 0.631
but there was a statistically significant correlation of diagnoses Z =
−0.212, p = 0.000.
Conclusion: The rate of improvement in FIM after rehabilitation is
not dependent on age and gender. Differences of improvement after
rehabilitation depend on the patient's diagnosis.
This work was supported by the EU/gov. grants ITMS262202200153
and APVV0586-06.

doi:10.1016/j.jns.2013.07.1973
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The effects of mirror therapy on arm and hand function in
subacute stroke inpatients

A. Radajewskaa, J. Oparab,c, A. Małeckib, J. Szczygiełc. aPublic Higher
Medical Professional School, Opole, Poland; bJerzy Kukuczka Academy of
Physical Education, Katowice, Poland; cRepty Upper Silesian Centre of
Rehabilitation, Tarnowskie Góry, Poland

Aim: The aim of this study was to evaluate the effect of mirror
therapy on arm and hand function in subacute stroke inpatients.
Material andmethods: The study included 60hemiparetic right-handed
patients, eight to ten weeks after ischemic stroke. They underwent
stationary comprehensive rehabilitation in the Rehabilitation Centre.
Therewere two study groups:mirror (n = 30) and control (n = 30) and
two subgroups in each: one for people with right arm paresis (n = 15)
and the other for those with left arm paresis (n = 15). The mirror group
received an additional intervention: 20 min of exercise program with
mirror therapy (twice a day for five and a half days a week for 21 days).
The control group (n = 30) underwent a conventional rehabilitation
program without mirror therapy. To evaluate self-care in performing
activities of daily living the Functional Index “Repty” was used. To
evaluate hand and arm function the Frenchay Arm Test (FAT) and the
Motor Status Score (MSS) were used. Measurements were performed
twice: before and after 21 days of applied rehabilitation.
Results: Significant improvement in ability to perform activities of daily
living (ADL) in the right arm paresis subgroup of the mirror group has
been observed. No significant improvement of hand and arm function in
both subgroups in FAT and MSS scales has been observed.
Conclusions: Mirror therapy for arm paresis after stroke is effective
in improving independency in activities of daily living.

doi:10.1016/j.jns.2013.07.1974
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Comparison of influence of EEG biofeedback and classical
rehabilitation on motor function of children

E. Ziakovaa,b, D. Bartkoc, S. Klobuckáa. aNeurorehabilitation Centre
Harmony; bFaculty of Nursing and Professional Health Studies, Bratislava,
Slovak Republic; cInstitute of Medical Sciences, Neurosciences and Military
Health, Central Military University Hospital, Ruzomberok, Slovak Republic
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Background: The aim of the study was to measure the effect of EEG
biofeedback therapy on motor and cognitive deficits in children with
ADHD or ADD and compare this effect with classical rehabilitation.
Patients and methods: The study included 65 children with mild
central motor disorders with ADHD, divided into two subgroups: the
first group was composed of 35 children (mean age 9) who underwent
EEG biofeedback, and the second group was composed of 30 children
(mean age 8.50) who underwent classic neurorehabilitation, with
each group undergoing 30 sessions, 2–3 times/week/30–45 min with
PANESS/CIT tests before/after procedures.
Results: The mean achieved score of EEG biofeedback was lower
(M= 29) compared to the score before the procedure (M= 60). The
second group with classic rehabilitation had a total score of M= 41.90
before and M= 45.83 after. Test of gaits/hopping/station showed a
statistically significant better score for EEG biofeedback compared to
classical neurorehabilitation (Mdn= 55.00, p b 0.01, Z =−4.89, r =
−0.63). For CIT results, mean achieved age of impulsivity after EEG
biofeedback was higher (M= 9.83) compared to before therapy
(M= 8) and mean achieved age of attention after the procedure was
higher (M= 10.94) compared to before the procedure (M= 9.20).
Changes in overall time showed that EEG biofeedback achieved lower
overall time (M = 94.46) after the procedure compared to before
the procedure (M = 109.5). In classical rehabilitation after the pro-
cedure there was a lower overall time (M = 110.58) compared to
before therapy (M = 132.79). Both procedures documented an
improvement in overall time but absolute values are better in the
neurofeedback group. After EEG biofeedback therapy good correlation
was shown in the overall score of PANESS and Attention r = 0.389,
p = 0.021.
Conclusion: Our study documents that EEG biofeedback is signifi-
cantly more effective in a selected group of children with mild to
moderate motor and neuropsychological deficits.
This work was supported by EU grant ITMS2622022009.

doi:10.1016/j.jns.2013.07.1975
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OnabotulinumtoxinA in lower limb spasticity: Safety results
from a pooled analysis

N. Earl, L. James, G. Shi, G. Demos, R. Dimitrova. Allergan, Inc., Irvine,
CA, USA

Objective: Evaluate the safety of onabotulinumtoxinA (BOTOX®) in
treating adult post-stroke lower limb spasticity (LLS).
Background: Approximately 80% of post-stroke spasticity patients
have lower limb involvement and 66% have involvement of ankle
joint muscles, the most commonly affected muscle group.
Patients and methods: Results from eight studies in adult patients
with LLS were integrated to evaluate the safety profile of 700
patients. Overall safety population was summarized across all
onabotulinumtoxinA doses for double-blind placebo-controlled
(DBPC) exposure (onabotulinumtoxinA = 415; placebo = 265) and
any onabotulinumtoxinA exposure (N = 625; median dose =300 U).
Results: Overall adverse event (AE) rates during DBPC exposure were
62.2% in the all-onabotulinumtoxinA group, 55.1% in the placebo group,
and 68.0% for any onabotulinumtoxinA exposure. During DBPC
exposure, AEs ≥1% higher in the all-onabotulinumtoxinA group than
placebo were fall (7.2%), peripheral edema (4.1%), urinary tract
infection (3.9%), headache (3.4%), arthralgia (2.9%), and joint sprain
(2.2%). Treatment-related musculoskeletal and administration site
AEs were consistent with known onabotulinumtoxinA tolerability.
Incidence of serious AEs (SAEs) during DBPC exposure was 11.1% and

8.7% for all-onabotulinumtoxinA placebo groups, respectively. Discon-
tinuation due to AEs was 1.4% in the all-onabotulinumtoxinA group
(none in placebo) during DBPC exposure. SAEs and discontinuations
due to AEs represented co-morbidities and underlying post-stroke
conditions. No reported events were associated with distant spread of
toxin and no clinically relevant changes were noted in laboratory tests
and physical examinations.
Conclusion: OnabotulinumtoxinA treatment in LLS was well tolerated.
Themajority of AEswere considered not related to onabotulinumtoxinA,
and treatment-related AEs were consistent with the known mechanism
of action of onabotulinumtoxinA.

doi:10.1016/j.jns.2013.07.1976
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Electromyographic assessment of the tetraplegic upper limb
during functional movement

K. Alonsoa, E. Azevedoa, F. Beinottia, R. Mariaa, A. Cliquet Jr.a,b.
aUniversidade Estadual de Campinas (UNICAMP), Campinas, Brazil;
bUniversidade de São Paulo (USP), São Carlos, Brazil

Background: Tetraplegia compromises the upper limb motor
function, thus affecting reach, grasp and handling movements.
Objective: To assess and compare the dominant upper limb muscle
recruitment of tetraplegic individuals during reach and grasp
movements.
Patients and methods: Four subjects with chronic tetraplegia (motor
level: C5–C7) were recruited and divided in two groups (Group I:
complete injury, AIS A; Group II: incomplete injury, AIS B). Electro-
myographic signals were recorded at 4000 Hz sampling rate and 15
to 1000 Hz bandpass-filtering from surface electrodes placed on the
biceps brachii, triceps brachii, extensor digitorum communis (EDC) and
flexor digitorum superficialis (FDS) muscles. The proposed movement
was to reach and pick up a cylindrical object (Phase I) and bringing it
to the mouth afterwards (Phase II). This cycle was repeated five times
in order to calculate phase duration and root mean square (RMS)
averages.
Results: Both variables were analyzed for each phase and compared
between groups. Data was presented as group I (mean/SD) and group II
(mean/SD), respectively. Phase I—duration (s): (1.83/0.50), (1.93/0.89).
RMS (mv): biceps (13.74/2.26), (25.09/7.67); triceps (11.55/1.99),
(43.21/4.92); EDC (37.17/11.74), (118.09/63.63); FDS (18.51/11.91),
(126.99/60.77). Phase II—duration (s): (1.59/0.46), (2.03/1.08). RMS
(mv): biceps (18.64/9.83), (34.47/4.60); EDC (26.73/10.95), (74.05/
5.32); FDS (9.67/2.14), (no response in the case of group II).
Conclusion: Individuals with incomplete injuries show greater
muscle recruitment in both phases compared to those with complete
injuries. Furthermore, participants developed rather unique strate-
gies to accomplish all tasks.

doi:10.1016/j.jns.2013.07.1977
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Anatomic localization of motor points in flexor carpi radialis and
flexor carpi ulnaris muscles

H. Cheonga, S.H. Hongb, M.E. Chunga. aSt. Paul's University Hospital,
The Catholic University of Korea, Seoul, Republic of Korea; bSeoul St. Mary's
Hospital, The Catholic University of Korea, Seoul, Republic of Korea
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Upper limb spasticity usually involves the flexor muscle groups. Flexor
carpi radialis (FCR) and flexor carpi ulnaris (FCU) are commonly
targeted muscles during neuromuscular blockade in the management
of spastic wrist flexors. Precise localization of the motor endplate may
enable maximization of the paralytic effect of chemodenervation with
botulinum toxin.
The objective of this study was to determine the location of the motor
points and intramuscular branches of the FCR and FCU muscles in
relation to bony landmarks.
This study was performed on 16 adult cadaveric arms with intramus-
cular innervation of the flexor carpi radialis and flexor carpi ulnaris
muscles.
The site of entry of the motor nerve into the muscle belly was
recorded as the motor point in FCR and FCU. We expressed the
three parameters (motor points, proximal limit point, distal limit
point) in transverse and vertical coordinates in relation to the
reference lines.
The mean length of the FCR reference line was 27.2 ± 1.5 cm and
that of the FCU reference line was 25.3 ± 1.6 cm. Single motor
points in 16 limbs were located for the flexor carpi radialis muscle.
On the other hand, one motor point in 6 limbs and two motor
points in 10 limbs were identified for the flexor carpi ulnaris
muscle.
Based upon these data, we conclude that the optimal area for
injection is at a quarter point, for the flexor carpi radialis muscle, and
at one-third, for the flexor carpi ulnaris muscle, along each reference
line from the medial epicondyle.

doi:10.1016/j.jns.2013.07.1978
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OnabotulinumtoxinA efficacy in lower limb spasticity:
Results of three studies

N. Earla, R. Kajib, A.B. Wardc, A. Fulford-Smitha, R. Dimitrovaa.
aAllergan, Inc., Irvine, CA, USA; bTokushima University Hospital,
Tokushima City, Japan; cUniversity Hospital of North Staffordshire,
Stoke on Trent, UK

Objective: Evaluate the efficacy of onabotulinumtoxinA (BOTOX®) in
the treatment of adult post-stroke lower limb spasticity (LLS).
Background: Approximately 66% of post-stroke patients with LLS
have involvement of ankle-joint muscles contributing to functional
disturbances.
Patients and methods: Three placebo-controlled studies (Study 1,
N = 120; Study 2, N = 85; Study 3, N = 78) utilizing similar
criteria for patient selection and injection paradigm were included
in this evaluation of onabotulinumtoxinA (median dose = 300 U)
administered to ankle plantar-flexors in adults with LLS with
baseline modified Ashworth score (MAS) or Ashworth score (AS)
≥3.
Results: Greater AS ankle score improvements and higher response
rates for patients receiving onabotulinumtoxinA versus placebo were
reported in all studies. In Study 1, reductions in MAS ankle score
were significantly greater with onabotulinumtoxinA versus placebo
(p b 0.001). Proportion of responders (≥1 point reduction from baseline
muscle tone ankle score) was greater with onabotulinumtoxinA than
placebo (p b 0.001). Study 2 demonstrated a significant difference
between onabotulinumtoxinA 300 U (but not 200 U) and placebo in
AS (p= 0.011). Study 3 demonstrated clinically and statistically sig-
nificant improvements with onabotulinumtoxinA versus placebo in
functioning measured by Goal Attainment Scale. In all studies, Physician

Global Assessment of Response improved with onabotulinumtoxinA,
and significant correlations were observed between muscle tone and
study-specific global measure by physician at relevant time-points
(p≤ 0.008). OnabotulinumtoxinA was well tolerated. Most frequently-
reported AEs were myalgia, injection site pain, fall and urinary tract
infection.
Conclusion: OnabotulinumtoxinA 300 U significantly decreased ankle
flexor tone in adults with post-stroke LLS. Thiswas considered clinically
meaningful, as shown by significant correlations with study-specific
investigator global assessments.

doi:10.1016/j.jns.2013.07.1979

Abstract—WCN 2013
No: 1457
Topic: 10—Neurorehabilitation
Methods of recovery of patients with vestibular problems

A. Docu Axelerada, D. Docu Axeleradb. aNeurology, Ovidius University
Constanta, Constanta, Romania; bKinethoterapy, Ovidius University
Constanta, Constanta, Romania

Introduction: Vertigo is present in 5–10% of patients who consult
general practitioners while 10 to 20% of these patients see the
specialists of Otolaryngology/Neurology.
Material and methods: The study was conducted in Constanta County
Hospital, Romania, from 01.01.2012 to 01.06.2012, with a total of 26
patients with peripheral and central vestibular syndrome, 13 of whom
received medical treatment only and 13 treated with medication and
vestibular rehabilitation. Scales were used DHI. Of the 26 patients 16
had severe vertigo attacks of which 10 were diagnosed with peripheral
vertigo and 6 with central vertigo.
Results and discussion: The studied groups were clearly observed on
the scales made from the important role of neuromotor re-education
versus those who received only medications. Complex treatment of
patients with vestibular syndrome pursues a number of objectives
because we want to improve balance in standing and walking. The
effect of functions and kinetic protocol focuses on themain objectives of
the study.
Conclusions: These results demonstrate efficacy kinetic rehabilitation
focused on body balance and gait, which is particularly important
in preventing falls. We believe that physical therapy programs
implemented early in the treatment of people with vestibular syndrome
improves quality of life.

doi:10.1016/j.jns.2013.07.1980
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Virtual reality game-based therapy for restoring postural
and coordination abnormalities in patients with TBI

K. Ustinova, J. Perkins. Rehabilitation and Medical Science,
Central Michigan University, Mount Pleasant, MI, USA

Background: A traumatic brain injury (TBI) disrupts the central and
executive mechanisms of motor coordination, involving abnormal
postural control, arm(s) and postural (trunk and legs) interaction,
difficulties with arms coupling, lack of agility, and movement
precision. To address these issues, we developed the virtual reality
(VR) therapy, which instead of regular exercises includes a series
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of immersive VR games and scenarios, delivered with low-cost
equipment. The therapy replicates the conventional exercise and
activity sequence recommended for restoring postural and coordi-
nation abnormalities after TBI, and can be delivered either in a
supervised clinical setting or in a patient's home.
Objective: Therapy efficacy was tested in 15 participants with
moderate manifestations of TBI-related postural and coordination
deficits, in the framework of a phase II clinical trial. Therapy
included 15 sessions, delivered in-clinic, each approximately
50–55 min in duration, scheduled 2–4 times a week over 5
consecutive weeks. Each participant was evaluated with a battery
of clinical tests and movement performance parameters at baseline,
immediately after the therapy; and 1 month after the completion of
training.
Results: Upon completion of the therapy most participants im-
proved their postural stability, gait, and upper extremity move-
ments. The effects were maintained fully or partially over the
retention interval. Safety criteria were established for practicing in-
home.
Conclusion: Results will be used to refine the current version of the
therapy into a cost-effective, highly-accessible approach, which can
be delivered remotely via telerehabilitation.

doi:10.1016/j.jns.2013.07.1981
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Safety criteria of verticalization in acute stroke

A.V. Polyakovaa, V.A. Sorokoumova, I.A. Voznyukb, D.V. Polyakovc.
aSt. Petersburg State I.P. Pavlov Medical University, Saint Petersburg,
Russia; bMedical Military Academy, Saint Petersburg, Russia;
cNorth-Western State Medical University named after I.I. Mechnikov,
Saint Petersburg, Russia

Background: Traditionally, to assess the safety verticalization of
patients with stroke there are tests used with half-orthostasis
and hypercapnia. But the majority of these patients are not able to
perform them adequately.
Objective: To assess the safety of verticalization based on indicators
of cerebral blood flow (CBF), and to determine simple functional
tests to predict the risk of verticalization.
Patients and methods: Fifty patients (63.7 ± 9.3 years old) under-
went a series of head-up tilts (HUT) from the 1st to the 5th day after
stroke onset. CBF by transcranial Doppler (TCD) and blood pressure
(BP) were measured every 3 min during 30 min HUT. Before
verticalization was started the overshoot coefficient was determined
on the affected side. Outcomes were assessed by NIHS scale. Patients
were divided into two groups: Group 1 (26) with the full recovery on
the 14th day according to NIHSS (Δ6.0 ± 3.2), and Group 2 (24) with
lower recovery (Δ4.0 ± 2.1).
Results: In Group 1 the overshoot coefficient was higher on the first
day (6.4 ± 2.5%) compared to Group 2 (2.1 ± 0.8%, p = 0.034), and it
increased at the 14th day by 8.1% in Group 1 and by 6.8% in Group 2.
Conclusions: TCD can be used to estimate the risk of complications of
early verticalization, thus providing a personalized and intensified
approach. Before verticalization a test on reactivity should be
performed to determine the overshoot. The higher overshoot
coefficient at the start of treatment (N6%) is associated with better
recovery.

doi:10.1016/j.jns.2013.07.1982
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Influence of plantar somatosensory input on calorically
induced and pathologic vertigo

R.J. Allena, A.P. Minerb. aPhysical Therapy/Neuroscience,
University of Puget Sound, Tacoma, WA, USA; bPhysical Therapy,
University of Puget Sound, Tacoma, WA, USA

Background: Active plantar somatosensory stimulation (PSS) via
direct pressure has been reported to reduce aspects of induced vertigo
in normals. Questions remain whether passive PSS applications also
reduce vertigo symptoms and whether the phenomenon has viability
for treating patients with pathologic vertigo.
Objective: To compare the effects on vertigo of two PSS methods,
direct plantar surface pressure versus plantar TENS, and determine if
PSS methods are effective for treating episodic symptoms in patients
with benign paroxysmal positional vertigo (BPPV).
Patients and methods: Caloric vertigo was induced with 5 °C water
irrigation to external acoustic meatus in 21 asymptomatic adults.
Using within-subjects design, each participant received direct plantar
pressure, plantar TENS, and sham “subsensory” stimulation control
treatments. Visual-analog intensity ratings and electrooculographic
measures of nystagmus intensity and duration assessed influence
on vertigo. Seventeen patients with BPPV positionally induced vertigo
and were treated with a random presentation of the three treatment
conditions across six sessions. Repeatedmeasures ANOVAwithmultiple
contrast analyses compared treatment responses.
Results: While not significantly different from each other, the two PSS
conditions yielded significant reductions in vertigo intensity compared
to control (p = 0.019) in normals. No significant differences in vertigo
duration were found between the groups (p= 0.424). Patients with
BPPV similarly showed PSS reductions in vertigo intensity (p= 0.037)
for treatments over control.
Conclusions: Plantar somatosensory stimulation attenuates intensity
of vertigo, whether via direct plantar pressure or TENS, for both
induced normals and patients with BPPV. Both methods of providing
plantar pressure appear similarly efficacious.

doi:10.1016/j.jns.2013.07.1983
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Lateralized response in dynorphin A peptide levels after
traumatic brain injury

T. Yakovlevaa, S. Fittingb, S.W. Scheff b, K.F. Hauserb, G. Bakalkina.
aDepartment of Pharmaceutical Biosciences, Uppsala University, Uppsala,
Sweden; bVirginia Commonwealth University, Richmond, VA, USA

The dynorphins, endogenous opioid peptides have been implicated in
secondary CNS injury and neurodegeneration. To gain better insight
into the pathophysiological role of dynorphins in the CNS response to
trauma, we analyzed short term (1 day) and long term (7 day) changes
in dynorphin A (Dyn A) levels in the frontal cortex, hippocampus and
striatum induced by unilateral left-side or right-side cortical TBI inmice.
TBI effects were significantly different from those of sham operation
(Sham), while the Sham also produced noticeable effects. Both Sham
and TBI induced short-lasting changes in peptide levels in the striatum,
and long-termchanges in all three regions. Two types of responseswere
generally observed. In the hippocampus, Dyn A levels were predomi-
nantly altered ipsilateral to the injury. In the striatumand frontal cortex,
injury to the right (R) hemisphere affected Dyn A levels to a greater
extent than on the left side (L). The R-Shambut not L-Sham reduced the
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peptide levels in the striatumat the 24 h timepoint, and R-TBI but not L-
TBI produced Dyn A changes in the striatum and frontal cortex at 7 days
after the injury. Injury to the R-side induced changes that were similar
in both left and right hemispheres. Thus, trauma may uncover
an existing lateralization in the mechanism mediating the response
of Dyn A-expressing neuronal networks in the brain. These networks
may differentially mediate effects of left and right brain injury on the
lateralized brain functions.

doi:10.1016/j.jns.2013.07.1984
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Repetitive sensory stimulation in stroke
rehabilitation—Perspectives and potential

H.R. Dinsea, J.C. Kattenstrotha, T. Kalischb, M. Tegenthoffb.
aInstitute for Neuroinformatics, Neural Plasticity Lab, Germany;
bDept. of Neurology, BG-Kliniken Bergmannsheil,
Ruhr-University Bochum, Bochum, Germany

Background: Rehabilitation employs task specific training and massed
practice to drive neuroplasticity mechanisms. However, since many
patients suffer from restricted mobility and sensory loss, development of
additional and alternative approaches that could supplement, enhance, or
even replace conventional training procedures would be advantageous.
Objective: We report effectiveness and feasibility of repetitive sensory
stimulation for rehabilitation. The rational is to target plasticity processes
within and around those brain areas that became dsyfunctional.
Patients and methods/material and methods: We summarize
findings from several subacute and chronic stroke patient studies
with left or right cerebral artery thromboembolic infarction. We use
high-frequency intermittent electrical stimulation of all fingers of
the affected hand applied via custom-made stimulation gloves.
Treatment time was 2 weeks in subacute, and several months in
chronic patients. For the healthy and the affected limp we assessed
performance for touch perception and discrimination, haptic explo-
ration, proprioception, dexterity and grip force.
Results: Repetitive stimulation induced substantial improvement of
tactile and sensorimotor performance long lastingly when applied
over weeks. Furthermore, positive effects of sensory, motor and
proprioceptive functions emerged after months of stimulation in
long-term chronic patients.
Conclusion: This effectiveness together with the advantage of usage
under everyday conditions by laypeople at their homes,make repetitive
stimulation-based principles prime candidates for intervention. A
particular advantage of repetitive stimulation is its passive nature,
which does not require active participation or attention. Therefore,
it can be applied in parallel to other occupations, making it easier to
implement and more acceptable to the individual.

doi:10.1016/j.jns.2013.07.1985
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Rehabilitation of the patients with deep brain stimulation
for consciousness recovery—Our results

I. Scurica, I. Dubrojaa, S. Martinecb, M. Grdovicc, V. Pavic-Haluzanb,
Z. Bakranc. aNeurology, Special Hospital Krapinske Toplice, Krapinske
Toplice, Croatia; bPaediatric Rehabilitation, Special Hospital Krapinske
Toplice, Krapinske Toplice, Croatia; cNeurological Rehabilitation, Special
Hospital Krapinske Toplice, Krapinske Toplice, Croatia

Aim: To compare the condition of patients with severe consciousness
disorder (persistent vegetative state or minimally conscious state)
as a result of brain trauma or global hypoxia/ischemia and with
implanted electrodes for deep brain stimulation for consciousness
recovery, at the beginning of rehabilitation and at discharge.
Methods:We obtained data from 9 patients on stationary neurological
rehabilitation, 22% were women. Average age was 23.7 ± 10.1 years.
Hypoxic–ischemic brain injury was present in 66%, and traumatic brain
injury in 34%. There was an average interval of 197.1 ± 137.9 days
between injury and DBS implementation, with one of the patients with
bilaterally implanted electrodes (on two occasions). Glasgow Coma
Scale (GCS) after injury and Functional Independence Measure (FIM)
index on admission to rehabilitation and GCS, FIM and Glasgow
Outcome Scale (GOS) at discharge were determined. Patients spent an
average of 163.0 ± 105.8 days on stationary rehabilitation.
Results: Recovery of consciousness was observed measured by GCS
(4.2 ± 2.7 vs. 10.9 ± 1.8, p b 0.0001), but not at FIM index (19.7 ± 5.0
vs 24.3 ± 17.7, p = 0.4). In the majority of the patients (56%) GOS at
discharge was SD (severe disability), 33% was CV (coma vigile) and one
patient was GR (good recovery).
Conclusion: The number of patients is too small to draw conclusions
about the effect of deep brain stimulation on the recovery of patients
with severe brain injury. There has been a recovery of consciousness
(GCS), but no significant functional recovery (FIM, GOS), except for
sporadic cases. A thorough neurophysiological assessment of candi-
dates for DBS and a larger number of patients is needed.

doi:10.1016/j.jns.2013.07.1986
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Posture influence on the pendulum test of spasticity in spinal
cord injured patients

E. Azevedoa, K. Alonsoa, R. Mariaa, F. Beinottia, A. Cliquet Jr.a,b.
aUnicamp, Campinas, Brazil; bUniversidade de São Paulo, São Paulo,
Brazil

Background: The pendulum test has been used for the assessment of
spasticity in patients with different diseases, including spinal cord
injury (SCI). However, there is not a standard position for the test.
Objective: To assess whether different patient postures do interfere
on spasticity results.
Material and methods: Three individuals with tetraplegia and two
with paraplegia went through the pendulum test in three different
positions: supine, semi-supine at an angle of 30° and sitting up at an
angle of 60°. An electrogoniometer was attached to the right leg for
measurement of knee joint angles. All situations were performed five
times on different days and the averages were taken for analysis.
Results: Relaxion index (RI), test duration in seconds, initial flexion
angle (Fang) and resting angle (Rest ang) were analyzed at three
different positions. Supine: RI (mean/sd) 0.93/0.32; test duration 6.9/
1.7; Fang 72.6/22.6; Rest ang 55.7/14.2. Semi-supine: RI 0.97/0.39;
test duration 8.9/2.7; Fang 75.7/17.8; Rest ang 63.3/5.3. Sitting up: RI
0.62/0.08; test duration 13.9/4.1; Fang 87.9/13; Rest ang 54.8/12.8.
Differences are shown for sitting up position.
Conclusion: Spasticity reduction and an increase in quadriceps femoris
relaxion were observed in the sitting up position due to muscles
shortening in that position, when compared to the others. Furthermore,
in supine and semi-supine positions autonomic dysreflexia symptoms
(i.e. arterial hypertension) were observed during the tests.

doi:10.1016/j.jns.2013.07.1987
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Quantitative MRI indexes in neuromuscular and muscle diseases

C. Angelinia, M. Faninb, E. Peterleb. aIRCSS San Camillo, Venice, Italy;
bUniversity of Padova, Padova, Italy

Objectives: We propose two new types of quantitative measurement
to evaluate muscle atrophy by imaging: the quadriceps index and the
left vastus lateralis index and compare it in muscle biopsy.
Methods: We have used TI sequences on thigh muscle MRI, at about
15 cm from the head of the femur (second slide of MRI in lower
extremities). In these sequences we measured the muscle area of
the left quadriceps femoris and of the left vastus lateralis. These
measurements were carried out in 11 patients with various types of
neuromuscular diseases andmyopathies, i.e. 2 lipid storagemyopathies
(LSM), 1 ALS, 1 FSHD, 1 myofibrillar myopathy, 2 LGMD2A, 1 LGMDIF,
1 myositis ossificans, and 2 aspecific myopathies. We investigated
by morphometry and molecular markers of atrophy or autophagy,
i.e. MURF, LC3, and muscle biopsies.
Results: By MRI the measurement of the muscle area of the quadriceps
femoris in 11 patients, resulted in an average of 3711 mm2 ± SD 792,
and the muscle area of vastus lateralis in 11 patients had an average of
963 mm2 ± 303. In the most atrophic sub-group the values ranged
from 400 to 900 mm (mean 658.7) and these included cases of
LGMD2A, 1F, LSM and ALS.
Conclusion: In ALS and metabolic myopathies a high degree of atrophy
was found and similar changes were present in calpainopathy and
LGMD1F, due to trasportinopathy. The correlation of imaging indexes
with fiber atrophy parameters obtained in muscle biopsy is promising
to evaluate rehabilitation in neuromuscular cases.

doi:10.1016/j.jns.2013.07.1988
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New approaches to the use of transcranial magnetic stimulation
in rehabilitation of patients suffering from cerebral insult

A.V. Musayeva, S.Q. Huseynovab, F.K. Balakishiyevac. aResearch
Institute ofMedical Rehabilitation, Azerbaijan; bClinically-Neuropfisiological
Laboratory, Azerbaijan; cNeurology, Research Institute of Medical
Rehabilitation, Baku, Azerbaijan

One of the most perspective aspects of increasing the efficacy of
restorative therapy in patients with cerebral insult (CI) is the use of
transcranial magnetic stimulation (TMS).
The aim of this research is to assess the TMS method (with the
influence on cerebral motor structures).
Material andmethods:We recruited 57 patients with a diagnosis of CI.
To study therapy efficacy, all the patients underwent neurologic
investigation, the assessment of a patient's daily activities (according
to the Barthel scale), functional state of central neuromotor system as
well as cognitive functions (according to MMSE and FAB scales). All
patients received TMS on motor centers of both hemispheres within
10–15 min, 10–12 procedures per course of therapy.
Results: The patients with CI showed regression of paresis rate (39.4%),
spasticity (38.2%), and gait improvement (35.9%). The clinical improve-
ment was confirmed by positive dynamics of the Barthel index which
had been increased (p b 0.01) and also by the improved functional state
of the central neuromotor system (by increased amplitude of evoked
motor response and reduced central motor conduction time, p b 0.05).
The treatment improved the state of main cognitive functions —

memory, attention, orientation, etc. (44.8%).

Conclusions: The method developed by us of a patient's therapy with a
diagnosis of CI enables the regression of motor deficit, improvement of
daily activities, a patient's “quality of life” and correction of cognitive
disorders as well. Of course, the functional changes in cerebral cortex,
activation of collateral tracts are the underlying basis of its therapy effect.

doi:10.1016/j.jns.2013.07.1989
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Priming at the sub-acute stage after stroke accelerates recovery
of upper limb function

W.D. Byblowa,b, C.M. Stineara,c, M.A. Petoea,c, S. Anwara,d,
P.A. Barbera,c. aCentre for Brain Research, The University of Auckland,
Auckland, New Zealand; bDepartment of Sport & Exercise Science,
The University of Auckland, Auckland, New Zealand; cDepartment
of Medicine, The University of Auckland, Auckland, New Zealand;
dRehab Plus, Auckland, New Zealand

Background: Upper limb impairment is common after stroke and
recovery of upper limb function reaches a plateau within 6 months
for most patients.
Objective: We hypothesised that bilateral priming before upper limb
therapy would accelerate upper limb recovery.
Patients and methods: We enrolled 57 patients with first-ever
monohemispheric ischaemic stroke in this randomised double-blinded
trial. For bilateral priming, patients actively flexed and extended their
non-paretic wrist in a mechanical device, which moved their passive
paretic wrist in a mirror-symmetric manner. Control priming consisted
of 15 min of weak cutaneous electrical stimulation. Priming was done
for 15 min immediately before 20 min of upper limb therapy, 5 days/
week for 4 weeks, starting 2 weeks after stroke. Corticospinal tract
integrity was assessed with TMS and DW-MRI, and BDNF genotyping
performed. Upper limb function was assessed with the ARAT at 2, 6,
12 and 26 weeks. The primary endpoint was recovery of upper limb
function at 12 weeks, using ITT and PP analyses.
Results: Primed patients were 3x more likely than control patients to
reach 75% of their maximum recovery within 12 weeks (ITT OR 2.7,
90% CI 1.1–7.0; PP OR 3.4, 90% CI 1.2–9.9). Corticomotor excitability
was normalised to a greater extent after bilateral priming than
control (F3,129 = 2.91, p = 0.037).
Conclusion: Bilateral priming accelerated recovery of upper limb
function and normalised motor cortex excitability. This is a simple,
inexpensive way of enhancing the efficiency of upper limb rehabil-
itation after stroke.

doi:10.1016/j.jns.2013.07.1990
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The use of choline donators in the cognitive rehabilitation
after severe brain injury

N.E. Ivanova. Neurology, Polenov, St. Petersburg, Russia

Background: Constant growth of frequency of neurotrauma with
consequent cognitive impairment that worsens the prognosis of
rehabilitation after traumatic brain injury, a high degree of disability,
makes the problem of diagnosis and treatment of cognitive dysfunction
socially significant.
Objective: To assess the results of use of the donors of choline during
neurorehabilitation of patients with cognitive impairment as the
consequences of severe traumatic brain injury.
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Patients and methods/material and methods: We identified some
particular features of the dynamics of cognitive impairment in the late
period of severe traumatic brain injury in three groups of patients:
isolated traumatic hematoma, focal contusions of the brain, and a
combination of intracranial hematomawith focal contusions. In our study
we had enrolled 205 patients with severe consequences of brain injury
(the main group 133, the control group 72 observations). We supervised
and assessed the dynamics of cognitive impairment after the combined
treatment with using the donor of choline (Gliatilin) and acetylcholines-
terase inhibitors (Reminyl, Exelon). We used the following scales —

MMSE, Barthel, and Rankin, the observation period was 48 months.
Results: The best results were obtained in patients in the combined
treatment that included Gliatilin. The combination of Gliatilin with
acetylcholinesterase inhibitors in patients with severe mental disor-
ders improves the long-term quality of life.
Conclusion: The analysis of the effects of treatment showed that the
inclusion of donor of choline is a promising direction for both prevention
and treatment of mental disorders after severe traumatic brain injury.

doi:10.1016/j.jns.2013.07.1991
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Task-specific interactive game-based virtual reality rehabilitation
system for stroke patients: A usability test and two
clinical experiments

J.-H. Shina, H. Ryub, S.H. Jangc, S. Kimd. aNational Rehabilitation
Center of Korea, Hanyang University, Seoul, Republic of Korea;
bDepartment of Industrial Engineering, Hanyang University, Seoul,
Republic of Korea; cDepartment of Physical Medicine and Rehabilitation,
Hanyang University, Seoul, Republic of Korea; dDepartment of Law,
Hanyang University, Seoul, Republic of Korea

Background: Virtual reality is not commonly used in the clinical
rehabilitation setting and commercial VR gaming system may provide
mixed effects to stroke patients.
Objectives: To develop a task-specific interactive game-based VR
system for stroke rehabilitation, RehabMaster™, and to assess usability
and clinical efficacy for rehabilitation.
Methods: A participatory design and usability tests were carried out for
development of RehabMaster with representative user groups. Also,
two clinical trials were carried out. As a first trial for seven chronic
stroke patients, we conducted an observational study, in which they
received 30 min of RehabMaster interventions for twoweeks. Secondly,
as a randomized controlled trial, 16 acute and subacute stroke patients
were recruited. They were assigned to conventional occupational
therapies (OT-only group) or conventional occupational therapy plus
20 min of RehabMaster intervention (RehabMaster + OT group) for 10
sessions. Fugl–Meyer assessment (FMA), modified Barthel Index (MBI),
adverse effects and the drop-out rate were recorded.
Results: The requirements of the VR system for stroke rehabilitationwere
established and reflected on RehabMaster. Reported advantages from
usability tests were improved attention, immersive flow experience, and
individualized intervention. The first clinical trial showed that FMA and
MBI differed betweenevaluation times (P b .05). The second trial revealed
that RehabMaster + OT group improved better than OT-only group
(P= .07) in terms of FMA, without effects in MBI. One chronic patient
discontinued the trial and no adverse effects were reported.
Conclusion: The RehabMaster is a feasible and safe VR system to
enhance upper extremity functions for stroke patients.

doi:10.1016/j.jns.2013.07.1992
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The effect of anodal transcranial direct current stimulation to the
sensorimotor cortex on somatosensory evoked magnetic fields

K. Sugawaraa, H. Onishia, K. Yamashiroa, S. Kojimaa, S. Miyaguchia,
A. Tsubakia, M. Suzukia, H. Kirimotoa, H. Tamakia, H. Murakamib,
S. Kameyamab. aInstitute for Human Movement & Medical Sciences,
Niigata University of Health and Welfare, Japan; bDepartment of
Neurosurgery, Nishi-Niigata Chuo National Hospital, Niigata City, Japan

Background: Several studies have revealed that tDCS modulated the
human motor cortex. However, there are few studies to investigate
the change of SEFs using tDCS.
Objective: The aim of the present study is to investigate the effect of
anodal tDCS on the sensorimotor cortex under the influence of SEFs.
Material and methods: Seven healthy subjects (24.9 ± 3.8 years)
participated in this study. All subjects gave their written informed
consent. tDCS was delivered using a direct current stimulator through a
pair of saline-soaked surface sponge electrodes (35 cm2). The anode
was placed on the left scalp over the area representing the right thenar
muscle, and the other electrodewas place above the contralateral orbit.
Anodal tDCS was applied for 15 min to the left motor cortex at 1 mA.
We recorded SEFs following a 0.5-Hz electrical stimulation of the right
median nerve at the wrist using a 306-channel whole-head MEG
system both before and after tDCS. The intensity of this stimulationwas
fixed at 1.2 times that of the motor threshold.
Results: The current strength of N20m was unchanged after tDCS,
whereas that of P35m and P60m increased after tDCS (P35-pre: 24.7 ±
12.7 nAm, post: 33.5 ± 11.6 nAm; P60-pre: 30.6 ± 23.3 nAm, post;
36.9 ± 26.5 nAm). The ECD locations of P35m and P60m were
unchanged before and after tDCS.
Conclusion: Our study revealed that anodal tDCS of the sensorimo-
tor cortex affects the P35m and P60m components of the SEF.

doi:10.1016/j.jns.2013.07.1993
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Use of functional independence measure instrument at a
neurological step-down unit

P.D. Gaiolla, T. Falsoni, P.R.P. Hidalgo, E.M. Araujo, N.M. Barros,
R. Lobato, C. Talerman, R.A.C. Eid. Hospital Israelita Albert Einstein,
São Paulo, Brazil

Introduction: The Functional Independence Measure (FIM) is an
outcome measure of the severity of physical and cognitive disabilities
for an inpatient rehabilitation setting. The severity of disability changes
during rehabilitation treatment, making changes in the FIM scale an
indicator of treatment benefits and its results. The FIM is a seven level
scale representing patient's independence and dependence. So far there
is no evidence of the functional profile of patients followed by a
physiotherapist at a Neurological Step-Down Unit (NSDU).
Objective: To evaluate the functional profile of patients followed by
physiotherapists at the NSDU.
Methods: A cohort study, evaluating the FIM scale of patients admitted
to NSDU at the Albert Einstein Jewish Hospital, older than 18 years old,
during an eight month period, and that were followed by physiother-
apists. FIM scale was applied by trained and certified physiotherapists
at day one (when patient was alert and responsive) and at NSDU
discharge. The FIM scale rates from 18 to 126 points, evaluating: self
care, sphincter control, transfer and mobility, deambulation, commu-
nication and social cognition.
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Results: During the study period, 137 patients were evaluated, with
a median age of 73 years (range of 18–98). There was a significant
functional improvement at NSDU discharge when compared to
day one (median of 59, range of 18–126 vs. median of 84, range of
18–126, respectively; p b 0.001).
Conclusions: The FIM scale represents applicability during clinical
assistance, showing improvement in patients' physical function at
NSDU discharge. This improvement may represent the quality of
physiotherapy assistance.

doi:10.1016/j.jns.2013.07.1994
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Profile of patients followed by physiotherapy at a neurological
step-down unit

P.D. Gaiolla, T. Falsoni, P.R.P. Hidalgo, E.M. Araujo, R. Lobato,
N.M. Barros, R.A.C. Eid, C. Talerman. Hospital Israelita Albert Einstein,
São Paulo, Brazil

Introduction: The Neurological Step-Down Unit (NSDU) is a specific
unit for neurological patients, with moderate complexity, that requires
intensive care due to high dependence and continuousmonitoring. The
physiotherapy treatment at the NSDU may vary due to cultural and
specific characteristics of each service, region or country, focusing on
patients' respiratory andmotor problems. So far there is scarce evidence
of patients' characteristics followed by physiotherapists and demand of
this speciality at the NSDU.
Objective: To describe patients' profile followed by physiotherapy at
the NSDU.
Methods:A prospective, observational study, during an 8 month period
after the inauguration and physiotherapy service at our NSDU at the
Albert Einstein Jewish Hospital, Sao Paulo, Brazil. Demographic data,
number of patients' admissions, number of physiotherapy prescrip-
tions, admission diagnosis, and prevalence of noninvasive ventilation
(NIV) use.
Results: During the study period, a total of 297 admissions were
registered, of these 137 (47%) had physiotherapy prescription. The
median age was 73 years (range of 18–98). Of patients with physio-
therapy prescription, 45% (n= 62) had been diagnosed of stroke,
followed by 8% (n= 11) of brain tumor resection, 6% (n= 8) of spine
arthrodesis, 5% (n= 7) of subarachnoid hemorrhage, and 4% (n= 6) of
convulsive crisis. NIV was used in 18% (n= 25) of patients. Themedian
duration of physiotherapy treatment at the NSDU was 2 days (range
of 1–34).
Conclusion: Physiotherapy service treats almost half of patients
admitted to the NSDU, most of them with stroke diagnoses, low
prevalence of NIV and few days of treatment.

doi:10.1016/j.jns.2013.07.1995
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Smooth pursuit eye movement training accelerates recovery from
auditory/visual neglect and reduces disability and unawareness:
2 randomized controlled trials

G. Kerkhoffa, S. Reinharta, W. Zieglerb, F. Artingerc, V. Völzked,
M. Brassee, L. Buchera, I. Kellerf. aKlinische Neuropsychologie &
Neuropsychologische Universitätsambulanz, Saarland University,
Saarbrücken, Germany; bEKN Stadtkrankenhaus München-Bogenhausen,
München, Germany; cHochschule Karlsruhe, Karlsruhe, Germany;

dKlinik Holthausen, Hattingen, Germany; eAmbulantes Rehazentrum
Hildesheim, Hildesheim, Germany; fSchön Klinik, Bad Aibling, Germany

Background: No randomized controlled trials (RCT) evaluated
treatments for auditory neglect and unawareness, and few reported
effects on disability/functional measures.
Objective: RCT1 evaluated the effects of 5 sessions Smooth Pursuit
Eye Movement Therapy (SPT) versus Visual Scanning Therapy (VST)
on auditory/visual neglect, and compared their efficacy separately for
mild vs. severe neglect. RCT2 evaluated the effects of 20 sessions SPT
versus VST – at the bedside – on disability, unawareness, rehabili-
tation status and functional (in) dependence.
Patients/methods: RCT1: n = 50 patients with right-sided stroke,
3 months post-lesion, RCT2: n = 30 patients with right-sided stroke,
1 month post-lesion. In both trials, SPT therapy entailed smooth pursuit
eye movements to the neglected side using computer-generated,
leftward moving dots on a computer screen. VST patients viewed the
same but static stimuli and had to scan these with saccades.
Results: SPT and VST groups in both trials did not differ in clinical/
demographic and neglect measures at pre-therapy. RCT1: SPT-
patients showed large improvements in auditory and visual neglect;
no significant effects of VST were observed. Effect sizes (Cohen's d)
were fivefold higher after SPT versus VST, both for mild and severe
neglect. Treatment effects were maintained at 2-week follow-up.
RCT2: SPT-patients improved significantly more in unawareness
and functional neglect (gaze orientation, search objects on tray,
find pictures, bisection) after treatment; effects remained stable at
2-week follow-up.
Conclusions: Repetitive, contralesional SPT induces superior, multi-
modal and lasting therapeutic effects in mild and severe neglect, and
reduces unawareness and functional neglect in the activities of daily
living. Moreover, SPT is effective as bedside-therapy.

doi:10.1016/j.jns.2013.07.1996
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Role of vision in gait stabilization: Local dynamic stability in
treadmill walking while blindfolded

P. Terrier, O. Dériaz, F. Reynard. Service de Recherche, Clinique Romande
de Réadaptation SUVACare, Switzerland; IRR, Research Institute for
Rehabilitation, Sion, Switzerland

Background: Vision plays a fundamental role in human locomotion,
especially in orientation and obstacle avoidance tasks. On the other
hand, it is known that the stepping pattern is mainly regulated by
proprioceptive feedbacks and spinal processing.
Objective: To assess the lateral stability of gait in the absence of
vision using a nonlinear stability index.
Methods: 100 healthy individuals (20 to 69 years, mean 44 years)
performed three walking trials of a 5 min duration on a motorized
treadmill:

1) at preferred walking speed, eyes open (EO);
2) at new preferred (slow) walking speed with eyes closed (EC), and
3) at the same speed as in 2 with EO.

Attached onto the sternum, a triaxial accelerometer recorded the
trunk accelerations. The local dynamic stability (LDS) of gait in the
mediolateral direction was assessed by estimating the maximal
Lyapunov exponents from short-term divergence between neighbor
trajectories in a reconstructed state space that reflected the gait
dynamics.
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Results: The participants decreased their preferred walking speed
when walking EC (condition 1) vs. condition 2 (−17%). They also
exhibited slightly shorter steps (−3%) and higher cadence (+3%) in
EC condition (i.e. 2 vs. 3). LDS was not substantially modified in EC
condition (2 vs. 3 +1%, not significant).
Conclusion: In the absence of visual feedback, healthy individuals
adopt a more cautious walking pattern (lower speed, shorter
steps). However, the local dynamic stability in the frontal plane
seems not affected. It is therefore likely that the somatosensory
and vestibular feedbacks are sufficient to maintain an optimal gait
stability.

doi:10.1016/j.jns.2013.07.1997
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Neural substrates underlying early motor skill learning in chronic
stroke patients: A fMRI study

S. Lefebvrea,b, L. Dricotb, W. Gradkowskic,d, P. Lalouxa,b,
P. Desfontainese, F. Evrardf, A. Peetersg, J. Jamarth,
Y. Vandermeerena,b. aNeurology, CHU Mont-Godinne UCL
(Université Catholique de Louvain), Yvoir, Belgium; bInstitute of
Neuroscience (IoNS), Université Catholique de Louvain (UCL), Belgium;
cImagilys, Brussels, Belgium; dInstitute of Radioelectronics, Faculty
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Technology, Warsaw, Poland; eNeurology, C.H.C., Site Saint-Joseph,
Liège, Belgium; fNeurology, Clinique Saint-Pierre, Ottignies, Belgium;
gUnité Neuro-Vasculaire, Service de Neurologie, Cliniques Universitaires
UCL Saint-Luc, Brussels, Belgium; hScientific Support Unit, CHU
Mont-Godinne UCL (Université Catholique de Louvain), Yvoir, Belgium

Background: Motor skill learning plays a central role in post-stroke
motor recovery but little is known about the neural substrates
underlying motor skill learning in stroke patients. Recently, we used
functional magnetic resonance imaging (fMRI) in healthy volunteers
while they learned a visuomotor skill. The most efficient volunteers
improved their speed/accuracy trade-off (shifters), while the other
ones did not (fitters). The supplementary motor area (SMA) was the
key area underlying early successful motor skill learning, i.e. shift of
the speed/accuracy trade-off.
Objective: To explore the neural substrates underlying early motor
skill learning in chronic stroke patients, according to their motor skill
learning pattern (shift/fit).
Patients and methods: Sixteen chronic stroke patients learned the
visuomotor skill with their paretic upper limb during fMRI acquisition.
The skill consisted in moving a cursor across a circuit using a fMRI-
compatible mouse, as quickly and as accurately as possible.
Results: In the shifter stroke patients (n = 8), the network
underlying motor skill learning involved the SMA, bilateral primary
motor, premotor areas & somatosensory areas, the posterior parietal
cortex in the damaged hemisphere, and the anterior cerebellum.
In the fitters (n = 8), the network encompassed the SMA, bilat-
eral posterior parietal cortex, the anterior cerebellum, and primary
motor area & dorsolateral prefrontal cortex in the damaged
hemisphere.
Conclusion: In chronic stroke patients, early motor skill learning
relied on a reorganised network compared to healthy volunteers. In
the efficient stroke patients (shifters), the fMRI pattern encompassed
a premotor–motor–parietal network, whereas higher-order atten-
tional areas were recruited in the less efficient fitters.

doi:10.1016/j.jns.2013.07.1998
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Effect of non-robotic equipment on improvement of movements
of the upper limb in children with hemiparesis syndrome

N. Sladekovaa, E. Ziakovaa,b, S. Klobuckaa. aRC Harmony, Bratislava,
Slovak Republic; bFaculty of Nursing and Professional Health Studies,
Slovak Medical University in Bratislava, Bratislava, Slovak Republic

Background: Pilot study tested improvement of upper limb move-
ments in children with hemiparesis syndrome.
Objective: The aim of the studywas to determine the effect of Armeo®
therapy system on movement and the ability to grip of upper limb in
patients with hemiparesis syndrome.
Patient and methods: The object of investigation consisted of five
patients 10 to 16 years old with impaired upper limbs. They all have
taken twenty therapies in the Armeo® system, wherein one therapy
lasted 45 min of active exercise and frequency was minimal twice a
week. Patients were tested before and after completion of therapy
using goniometric investigation and by testing grip of paretic hand
(cylindrical, spherical, hook…).
Results: After rehabilitation by Armeo® device the patients achieve
greater range of motions in the upper limb which resulted in a higher
average output score (M= 615, SD ± 28.723) than the input score
(M= 515, SD ± 21.622), t (5) =−9.00, p = 0.001. Significantly better
results demonstrate the improvement in hand grip which resulted in
higher average output score (M= 34.20 SD ± 18.78) compared with
the input score (M= 29.80 ± SD 18.70), Z (5) =−2.023, p = 0.043.
Conclusion: Significant positive results were achieved due to
Armeo® therapy system in improving the range of motion in the
hemiparetic upper extremity and similar significant results have
shown improvement in grip ability of paretic hand.

doi:10.1016/j.jns.2013.07.1999
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Mirror therapy for patients with severe arm paresis after
stroke — A randomized controlled trial

H. Thiemea,b, M. Baync, M. Wurgc, C. Zanged, M. Pohle, J. Behrensb.
aErste Europäische Schule für Physiotherapie, Ergotherapie und
Logopädie, Klinik Bavaria, Kreischa, Germany; bInstitut für
Gesundheits- und Pflegewissenschaft, Martin-Luther-Universität
Halle-Wittenberg, Halle, Germany; cAbteilung Neurologie und
Neuroonkologie, Klinik Bavaria, Kreischa, Germany; dAbteilung für
Neurorehabilitation, Zürcher Höhenklinik Wald, Wald, Zurich,
Switzerland; eAbteilung für Neurologie und Fachübergreifende
Rehabilitation, Klinik Bavaria, Kreischa, Germany

Objective: To evaluate the effects of individual or groupmirror therapy
in patients with severe arm paresis after stroke.
Methods: In this randomized controlled single blinded trial 60 patients
with severe arm paresis who underwent an inpatient rehabilitation
within three months after stroke were included. Patients were
randomized into one of three groups:

(1) individual mirror therapy,
(2) group mirror therapy and
(3) control intervention with restricted view on the affected arm.

We evaluated motor function on impairment (Fugl–Meyer Test) and
activity level (Action Research Arm Test), independence in activities
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of daily living (Barthel Index), quality of life (Stroke Impact Scale)
and visuospatial neglect (Star Cancellation Test).
Results: After five weeks, no significant group differences for motor
function were found (P N 0.05). Pre-post differences for the Action
Research Arm Test and Fugl–Meyer Test: individual mirror therapy:
3.4 (7.1) and 3.2 (3.8), mirror group therapy: 1.1 (3.1) and 5.1 (10.0)
and control therapy: 2.8 (6.7) and 5.2 (8.7). However, a significant
effect on visuospatial neglect for the individual mirror therapy
compared to control group could be shown (P b 0.01). Furthermore,
it was possible to integrate a mirror therapy group intervention for
severely affected patients after stroke.
Conclusion: This study showed no effect on sensorimotor function of
the arm, activities of daily living and quality of life of mirror therapy
compared to a control intervention after stroke. However, a positive
effect on visuospatial neglect was indicated.

doi:10.1016/j.jns.2013.07.2000
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in Korean adults

S.B. Pyuna, S.N. Yanga, Y.H. Kimb, H.S. Yoona, A. Hana, B.J. Ryuc,
D.Y. Kimd, H.I. Moona, T.W. Choia. aKorea University, Seoul,
Republic of Korea; bJo Eun Hospital, Seoul, Republic of Korea;
cSahm Yook Medical Center, Seoul, Republic of Korea;
dNational Rehabilitation Center, Seoul, Republic of Korea

Background:Themotor free visual perception test (MVPT) ismostwidely
used in stroke rehabilitation in Korea. But MVPT was not adapted and
standardized in Korean, thus test application and interpretation depend
on an arbitrary decision. MVPT-3 is the latest version and consisted of 65
items including visual discrimination, form consistency, visual short term
memory, visual closure, spatial orientation and figure ground.
Purpose: This study was performed to establish reference values of
MVPT-3 in Korean adults.
Method: The test instructions of the MVPT-3 were translated and
adapted to Korean and back-translation was also performed by a
proficient bilingual. The original stimuli of MVPT-3 were not changed.
Healthy volunteers who aged over 20 years were recruited. People
who have a previous history of stroke, neuropsychiatric illness, severe
visual impairment, and decrement of K-MMSE scores of more than
1 SD as compared to the same age group.
Results: Three hundred twenty one adults participated in this study
and mean age and education years were 50.96 ± 21.03 and 11.64 ±
5.31 years, respectively. Total mean MVPT-3 score is 51.45 ± 8.32 and
the score significantly correlated with age and education years. Post-
hoc analysis classified age and education years into 5 groups (age; 20–
59, 60–79, and over 80 years, education; 0, 1–9, over 9 years).
Conclusion: Visual perception is significantly influenced by age
and education. Reference values provided in this study will help to
apply and interpret the MVPT-3 in Korean and evaluation of visual
perceptual dysfunction in stroke patients.

doi:10.1016/j.jns.2013.07.2001
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Diabetic polyneuropathy prevention method

A. Malkov, V. Ponomarev. Belarusian Medical Academy of Postgraduate
Education, Gomel, Belarus

Introduction: In the Republic of Belarus diabetes affects 3900 of every
100,000 people. Diabetic distal sensory polyneuropathy (DDSPN)
is one of the most common diabetes complications. 5 years after
diabetes manifests 12.5–14,5% of patients are diagnosed with DDSPN
(FIELD Study, 2012).
Goal: Develop methods of DDSPN prevention.
Methods: From 2010 to 2012, there were 249 patients examined with
type 2 (82%) and type 1 (18%) diabetes without neurologic disorders
(male: 179, female: 70, average age 38 ± 13). Vibrational, tactile,
temperature, and pain sensitivity of legs were defined and electro-
neuromyography (ENMG) was used. There a group of patients (186
people) was picked without manifestations of DDSPN, but with ENMG
criteria typical for initial manifestations of this pathology (San Antonio
single ENMG program, 1988). They were divided into 2 groups: A. (96
people) — glycemic control, diet and iontophoresis applied to the lower
limbs were prescribed; B. (90 patients)— glycemic control and diet were
prescribed.
Results: After the treatment ended, 64 people (61%) from group A
showed the growth of amplitude and velocity indexes of n. peroneus,
n. tibialis, and n. suralis to normal (р b 0.001), which lasted for
6 months. In group B the improvements were for 7 patients (6%).
Dropping of above indexes of the examined nerves and clinical
manifestations of DDSPN were revealed for 2 (2%) patients in group
A, and for 30 (27%) patients in B (р b 0.001).
Conclusion: Delivery of anticholinesterase drugs to lower limbs
by iontophoresis is a method of DDSPN prevention on the clinical
stage.

doi:10.1016/j.jns.2013.07.2002
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Benefits of inpatient multidisciplinary rehabilitation
in multiple sclerosis

S. Salhofer-Polanyi, J. Windt, H. Sumper, H. Grill, G. Diermayr,
K. Zebenholzer, F. Leutmezer, G. Zulehner, K. Vass, S. Asenbaum-Nan.
Department of Neurology, Medical University of Vienna, Vienna, Austria

Background: Rehabilitation is often recommended to MS-patients
but data on its efficacy is limited.
Objective: To evaluate the benefit of inpatient multidisciplinary
rehabilitation.
Methods: A rater-blinded, randomized, waiting list controlled
exploratory study. 19 participants completed the study with ten
allocated to the intervention group and nine to the waiting list
group. Assessment of outcome-parameters was done at baseline and
after 3 months. Time walking tests (TWTs) and a 9 hole peg test
were used to objectively assess the level of activity, Functional-
Assessment-in-MS and MS-Self Efficacy-Scale to assess participation
and quality of life and Expanded Disability Status Scale (EDSS) to
assess bodily function. Additionally, Rivermead Mobility Index, Berg
Balance Scale, Tinetti-Test, MS-Functional Composite and a rater-
blinded evaluation of a video-analysis on walking performance were
done.
Results: Mean change scores of timed 50 m walk (p = 0.014),
walking speed (p = 0.034), 2- (p = 0.204) and 6-min walk (p =
0.034) indicated an improvement favoring inpatient multidisciplin-
ary rehabilitation. We could not demonstrate a benefit for upper
limb function and some improvement was seen in other outcome
parameters without reaching statistical significance. EDSS remained
unchanged.
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Conclusion: Inpatient multidisciplinary rehabilitation is effective in
MS patients with positive effects on the level of activity as measured
by TWTs covering both short and long distance ambulation.

doi:10.1016/j.jns.2013.07.2003
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Mirror therapy for improving motor function after stroke

H. Thiemea,b, J. Mehrholzc, M. Pohld, J. Behrensb, C. Dohlee,f. aErste
Europäische Schule für Physiotherapie, Ergotherapie und Logopädie,
Klinik Bavaria, Kreischa, Germany; bInstitut für Gesundheits- und
Pflegewissenschaft, Martin-Luther-Universität Halle–Wittenberg, Saale,
Halle, Germany; cWissenschaftliches Institut, Private Europäische
Medizinische Akademie der Klinik Bavaria in Kreischa GmbH, Germany;
dAbteilung Neurologie und Fachübergreifende Rehabilitation, Klinik
Bavaria, Kreischa, Germany; eAbteilung für Neurologische Rehabilitation,
Median Klinik Berlin-Kladow, Germany; fCenter for Stroke Research Berlin,
Charité Universitätsmedizin Berlin, Berlin, Germany

Background: Mirror therapy is used to improve motor function after
stroke. During mirror therapy, a mirror is placed in the patient's
midsagittal plane, thus reflecting movements of the non-paretic side
as if it were the affected side.
Methods: We conducted a systematic Cochrane review to summarise
the effectiveness of mirror therapy after stroke. We electronically
searched relevant databases and handsearched conference proceedings,
research registers and reference lists. We included randomised con-
trolled trials (RCTs) and randomised cross-over trials. Two authors
independently selected trials based on the inclusion criteria, and
documented the methodological quality of studies and extracted data.
We analysed the results as standardised mean differences (SMDs) for
continuous variables.
Results:We included 14 studies with a total of 567 participants. When
compared with all other interventions, mirror therapy may have a
significant effect on motor function (post-intervention data: SMD 0.61;
95% confidence interval (CI) 0.22 to 1.0; P = 0.002; change scores: SMD
1.04; 95% CI 0.57 to 1.51; P b 0.0001). Additionally, mirror therapy may
improve activities of daily living. We found a significant positive effect
on painwhich is influenced by patient population, and limited evidence
for improving visuospatial neglect. The effects on motor function were
stable at follow-up assessment after six months.
Conclusion: With some limitations, the results indicate evidence for
the effectiveness of mirror therapy for improving upper extremity
motor function, activities of daily living and pain, at least as an
adjunct to normal rehabilitation for patients after stroke.

doi:10.1016/j.jns.2013.07.2004
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Influence of virtual reality environment in robotic-assisted
treadmill training on motor functions in children
with cerebral palsy

S. Klobuckaa, E. Ziakovaa,b. aRehabilitation Centre Harmony,
Bratislava, Slovak Republic; bSlovak Medical University, Faculty of
Nursing and Health Professional Studies, Bratislava, Slovak Republic

Background: In the past decade there has been a striking increase
in the use of robotic therapy, especially in patients with strokes,
cerebrospinal trauma and also in children with cerebral palsy. Virtual

reality (VR) environments were developed to enhance robotic-assisted
treadmill training (RATT).
Objective: To examine the influence of VR environment in robotic-
assisted treadmill training on gross motor functions in children with
cerebral palsy (CP).
Material and methods: 42 children (25 boys) with bilateral spastic
CP, aged 4.3–12.9 years underwent 20 sessions of RATT during a 4–
5 week period with a frequency of 3 to 5 times a week using driven
gait orthosis Lokomat. Patients were randomly allocated into
two groups according to whether they trained in a VR environment
(VR-LOKO, n = 26) or not (LOKO, n = 16). Outcome measures were
dimension A (lying, rolling), B (sitting), C (crawling, kneeling), D
(standing), and E (walking, running, jumping) of the Gross Motor
Function Measure (GMFM-88).
Results: After completing 20 sessions, patients of both groups
demonstrated highly statistically significant improvement (p b 0.001)
in all dimensions of the GMFM. Comparing the average improvement
in outcome parameters in both groups (LOKO vs. VR-LOKO), we
documented a statistically significant difference (p b 0.05) in the
dimension of A, C, and overall improvement in the GMFM in favour
of patients in VR-LOKO group.
Conclusion: Results of our study indicate that the environment of
VR implemented during RATT affects the amount of the achieved
improvement of motor functions in CP patients. VR-based training
conditions represent a valuable approach to enhance active partic-
ipation during RATT in children with CP.

doi:10.1016/j.jns.2013.07.2005
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Active very early rehabilitation safety and effectiveness following
acute stroke

C.M. Kwok. Physiotherapy Department, Tseung Kwan O Hospital,
Hong Kong, Hong Kong SAR

Introduction: Active very early rehabilitation (AVER) emphasizes on
earlymobilization for target acute stroke patients at≤24 h admission to
ASU, whose physiological parameters are within the set limits.
Aims:

1. To evaluate the AVER on its feasibility, and primary & secondary
outcomes; and

2. To determine the LOS in ASU with associated factors.

Methodology: A descriptive, quasi-experimental design with pre-
and post-tests was employed.
Results: 103 patients were screened and 64.4% (n= 65)were recruited
for AVER. Mean time to first mobilization from ASU admission was
17.0 h (SD 4.9). 80% (n= 52) were ischemic stroke. After AVER, the
primary daily living and ambulatory independency outcomes were
significantly improved, and included Modified Barthel Index 100 (BI-
100), Modified Rankin Scale (MRS) and Modified Functional Ambula-
tory Categories (MFAC) (paired t test, p b 0.001). 70.8% of patients
achieved daily living independency (MRS≤ 2) & 69.2% achieved
satisfactory ambulatory independency (MFAC ≥ 5). The secondary
safety outcomes like mortality rate and post-stroke complications
were low (12.3%, n = 8). They occurred in severe stroke (mean NIHSS
9.75, SD 8.50). The mean length of stay (LOS) was 5.38 days (SD 2.76).
The stepwise multivariate regression analysis showed that LOS was
associated with NIHSS and MRS post-AVER (p b .001). This model
correctly predicted 46.1%. Each additional point on the LOS would
increase by approximately. 193 N1 where N1 is the NIHSS and 795 N2

where N2 is the MRS post-AVER.
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Conclusion: AVER in ASU is feasible, safe & effective. Further
research to review the AVER beneficiaries is recommended for future
development.

doi:10.1016/j.jns.2013.07.2006
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Assessment of cerebral activation patterns while operating
a driving simulator with TBI survivors: A functional
near-infrared spectroscopy study

S. Watanabea, I. Takeharab, M. Hitosugic, Y. Hayashib,
K. Yonemotoa, M. Aboa, R. Momosakia, W. Kakudaa, K. Mochioa,
T. Matsudad. aDepartment of Rehabilitation Medicine,
The Jikei University School of Medicine, Japan; bTokyo Metropolitan
Rehabilitation Hospital, Tokyo, Japan; cDepartment of Legal Medicine,
Dokkyo University School of Medicine, Tochigi, Japan;
dUekusa Gakuen University, Chiba, Japan

Background and objective: Driving is an important activity of daily
living. However, the ability to drive is often affected after traumatic
brain injury (TBI).
The aim of this study was to investigate the fundamental region of
neural activity in healthy subjects, which is believed to be necessary
for driving ability and to examine the effect of brain injury on driving
safety.
Patients and methods: Experimental studies were performed on 8
healthy right-handed adults and 8 patients withmoderate to severe TBI
(5; resumed driving, 3; did not resume driving). The participants were
asked to drive in the driving simulator. During driving, changes in oxy-
Hb levelsweremeasured using functional near-infrared spectroscopy at
34 sites including both hemispheres.
Results: The areas that showed significant activity in healthy subjects
spanned from the frontal region to the temporal and parietal regions,
and were more prominent in the right cerebral hemisphere than in the
left. Patients who resumed driving showed similar patterns as healthy
subjects; cortical activations near damaged regions were retained as
seen on CT orMRI. However, the patients who could not resume driving
showed no cortical activations near the lesions.
Conclusion: Our results provide further evidence that driving a car is
a complex cognitive skill, and we believe that it is important to check
the site of brain injury and the brain region where the damage has
occurred before providing sufficient real car driving practice to
patients with brain injury.

doi:10.1016/j.jns.2013.07.2007
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Effect of 8-week rebound therapy exercise on dynamic and static
balance of male students affected by Down syndrome

N. Nejadsahebia, H. Sadeghia, S.M. Nabavib, MS Research Group.
aBiomechanics, Islamic Azad University, Tehran Branch, Iran;
bNeurology, Shahed University, Tehran, Iran

Objective: Balance is a complex motor skill that describes dynamic
body posture that prevents the possibility of falling. Down syndrome
is a genetic disorder in which chromosome 21 or part of it is tripled.
Balance is not perfect in patients with Down syndrome. Rehabilita-
tion may be effective in enhancing balance in these patients.

Rebound therapy is a rehabilitation program made possible by the
therapeutic use of trampoline.
Methods: 30 students were enrolled in groups. They were matched
with mean age of 18.54 years, and mean height of 164/2 cm.15 persons
as the test group voluntarily took part in the experiment (i.e. rebound
therapy) with mean age of 19/36 years, mean weight of 74/35 kg, and
mean height of 165/7 cm. Tomeasure the static balance, BERG standard
testwas used and TGUG testwas used for dynamic balance. The balance
exercise program was performed by means of a trampoline which
lasted 8 weeks, for 3 sessions of 20 minutes each week. For descriptive
statistics, mean and standard deviation were used. KS test was
employed for the group normalization, and in the section inferential
statistics, t-test (dependent and independent) at α= 0.05 was
performed and ANOVA test for extra group comparison.
Results: Difference of the variables in posttest measure in the
rebound therapy group is found significant, but it isn't significant in
the control group.
Conclusion: It can be concluded that rebound therapy exercise is
effective for improvement of static and dynamic balance in the male
high school students affected with Down syndrome.

doi:10.1016/j.jns.2013.07.2008

Abstract — WCN 2013
No: 689
Topic: 10 — Neurorehabilitation
Gait rehabilitation in subacute hemiparetic stroke: Robot-assisted
gait training versus conventional physical therapy

R. Chanubola, P. Wongphaetb, C. Wernerc, N. Chavanichb,
L. Panichareona. aPM&R, Prasat Neurological Institute, Thailand;
bPM&R, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand;
cNeurological Rehabilitation, Charite University Hospital, Berlin, Germany

Background: Despite improved management of patients after stroke,
the majority of surviving patients are disabled with impaired
walking function. Robot-assisted gait training was introduced as a
potential strategy for gait rehabilitation in the severely disabled.
Objective: To compare the effect of robot-assisted gait training and
conventional physical therapy on ambulation in subacute hemiparetic
stroke patients.
Material and methods: Sixty non-ambulatory stroke subjects were
randomly assigned to an experimental or control group. Both groups
received a similar type and intensity of rehabilitation, except the
gait training session. The experimental group received 30-minute
robotic-assisted gait training plus a 30-minute conventional physical
therapy while the control group received a 60-minute conventional
physical therapy on every working day for four consecutive weeks.
Gait function and disability were assessed before, one month after
treatment, and 3 months follow-up, using the Functional Ambulation
Category, Barthel Index, Berg Balance Scale, Resistance to Passive
Movement scale, lower extremity part (REPAS), 10-meter walk test,
and 6-minute walk test by a blinded assessor.
Results: The intention to treat analysis revealed significant higher
scores of all measures, except the REPAS, in the experimental group
compared with the control group at the end of the first and the third
month post treatment (p b 0.05).
Conclusion: The robot-assisted gait training plus conventional
physical therapy is significantly better than conventional physical
therapy alone in subacute stroke patients as regards the ability of
ambulation, activity of daily living, balance, gait speed, step length
and endurance.

doi:10.1016/j.jns.2013.07.2009
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Brain electrical activity in stroke patients under transcranial
magnetic stimulation therapy

G.E. Vinajera. Neurophisiology EEG Department,
Institute of Neurology and Neurosurgery, La Habana, Cuba

Objective: A double-blind prospective and longitudinal study was
carried out to assess electrical brain activity and to evaluate clinical
evolution in a sample of 9 subjects with chronic stroke after reha-
bilitation and application of rTMS (1 Hz).
Methods: The sample in the study was randomly divided into two
groups: 5 patients received sham rTMS and 4 patients received real
rTMS both with daily sessions for 20 days. Electroencephalograms
(EEGs) were recorded before and after rTMS. The neurophysiological
measures used were the resting EEG power spectrum, Delta/Alpha
ratio (DAR), the spike-frequency and the spike-amplitude. Clinical
characterization was assessed using Scandinavian (SS) and Barthel
Index (BI) scales.
Results: 1 Hz rTMS caused a tendency to increase (p = 0.06) in the
Alpha band power spectra in both brain hemispheres. There was also
a decreasing tendency of the Delta band power spectra in both brain
hemispheres. DAR diminished 23% more in the 1 Hz rTMS group than
in the sham rTMS group, and the spike-frequency also increased
in the 1 Hz rTMS group after stimulations. Clinical scales after the
rTMS showed a greater tendency to increase punctuations in the SS
(p = 0.06) in the 1 Hz rTMS group.
Conclusions: Stroke patients who received 1 Hz rTMS sessions experi-
enced modifications on resting EEG, suggesting a propensity to the
cortical activation in both brain hemispheres and an increment in
cortical excitability. The 1 Hz rTMS grouphad better clinical recovery and
brain electrical activity, reflected in the modifications of the SS and DAR.

doi:10.1016/j.jns.2013.07.2010
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Feasibility of speed of processing training in middle-aged
and older adults with HIV: A pilot study

D.E. Vancea, P.L. Fazelib. aSchool of Nursing, University of Alabama
at Birmingham, Birmingham, AL, USA; bCenter for Nursing Excellence,
University of Alabama at Birmingham, Birmingham, AL, USA

Background: Nearly 50% of adults with HIV experience some form
of cognitive deficit which can be observed in memory, attention,
executive functioning, and speed of processing. In fact, as people age
with this disease, this may predispose them for developing even
more severe cognitive deficits that impact everyday functioning such
as driving. Therefore, it is necessary to develop way to augment such
cognitive abilities in lieu of such neurological manifestations.
Objective: The purpose of this study is to examine if a computerized
home-based cognitive remediation training program is effective in
improving cognitive functioning (i.e., useful field of view, a visual
speed of processing measure important for safe automobile driving).
Patients and materials: In this single-group pre-post design experi-
ment, middle-aged (40+) and older participants (N=20) with HIV
received a brief neuropsychological assessment at baseline, given a
computerized cognitive remediation training program to be taken
home and played for 10 hours, and then reassessed again approximate-
ly 6 weeks later.
Results: The attrition rate was 25%. On average, participants spent
8.20 (SD= 3.43) hours engaged with the cognitive training program.

From the remaining 15 participants, using an intention to treat
approach, participants improved their visual speed of processing
(t(14) = 2.80, p = .014).
Conclusion: These results are encouraging in that they demonstrate
that adults with HIV vulnerable of developing cognitive deficits can
benefit from cognitive training in the comfort and privacy of their
homes. In addition, this particular cognitive ability is very important
for driving and everyday functioning.

doi:10.1016/j.jns.2013.07.2011
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Neuropsychiatric evaluation of traumatic brain injury

A. Jaina, R. Mittalb, A. Sharmab. aPsychiatry, ESIC Model Hospital, India;
bNeurosurgery, SMS Medical College, Jaipur, India

Introduction: Assessment and treatment of TBI typically focus on
physical and cognitive impairments, yet psychological impairments
represent significant causes of disability and poor quality of life.
Depression and anxiety may be the most common and disabling
psychiatric condition in individuals with TBI.
Aims and objective: To investigate the prevalence and determinants
of depression and anxiety in patients of TBI and its relationship with
injury characteristics. To understand the relationship of depression
and anxiety to quality-of-life outcome in TBI.
Material and method: 156 Mild to moderate TBI patients of 18 years
or older age were included in this study after applying appropriate
inclusion and exclusion criteria. Apart from recording their
sociodemographic profile and injury history, all the participants were
assessed with PHQ-9,GAD-7, WHOQOL-BREF and GCS to assess
depression, anxiety, quality of life and severity of trauma respectively.
All the patients were subjected to neuroradioimaging to localize sites
of injury.
Results: Depression and anxiety was found in 46 vs 29% cases
respectively with majority (60%) of depressed cases qualifying for
moderate severity as compared to anxiety. First three months after TBI
was associated with maximum occurrence of depression and anxiety
(68% vs 54%). Strong correlation was found between severity of trauma
and severity of depression and anxiety. Left temporal and frontal lobe
involvement predominantly caused depression. Depressed and anxious
patients had poor quality of life.
Conclusion: TBI patients must be evaluated for concomitant moods
and anxiety disorders. Timely treatment for these disorders may
improve overall outcome and quality of life.

doi:10.1016/j.jns.2013.07.2012
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Cortical endogenic neural regeneration of adult rat after
traumatic brain injury

X. Yi, G. Jin, X. Zhang, W. Mao, H. Li, J. Qin, J. Shi.
Nantong University, Nantong, China

Background: Focal and diffuse neuronal loss happened after traumatic
brain injury (TBI). With little in the way of effective repair, recent
interest has focused on endogenic neural progenitor cells (NPCs) as a
potential method for regeneration.
Objective: To determine whether endogenic neural regeneration
happens in the cortex of adult rats after traumatic brain injury.
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Material and methods: Adult Sprague–Dawley rat models of
medium TBI were induced by controlled cortical impact and were
divided into sham group and TBI group. Rats were injected with
bromodeoxyuridine (BrdU) at 1–7 days post-injury (dpi) to allow
identification of differentiated neurons and sacrificed at 1, 3, 7, 14
and 28 dpi for nestin/sox-2, GFAP/sox-2, DCX/BrdU and NeuN/BrdU
immunofluorescence.
Results: Nestin/sox-2 NPCs or GFAP/sox-2 double positive radial glial-
like cells emerged in injured cortices and peaked at 3 dpi. The number
of GFAP/sox-2 double positive cells was less than nestin/sox-2 double
positive cells. Nestin/sox-2 double positive cells from posterior
periventricle (pPV) immigrating into injured cortices through the
corpus callosum were found. DCX/BrdU double positive neuronal
progenitors in peri-injured cortexwere found at 3, 7, 14 dpi and peaked
at 7 dpi. NeuN/BrdU double positive mature neurons were not found in
injured cortices at 1, 3, 7, 14 and 28 dpi.
Conclusion: NPCs from pPV and reactive radial glial-like cells emerged
in peri-injured cortices of adult rats after TBI and differentiated into
neuronal progenitors, but the latter failed to grow up to mature
neurons.

doi:10.1016/j.jns.2013.07.2013
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function of bv-2 immortalized microglial cell line

C.-G. Maa,b, H.-F. Zhangb,c, J.-Z. Yub, C.-Y. Liub, Y.-H. Lib, M.-F. Guob,
L. Fengb, J.-J. Huangb,c, B.-G. Xiaob,d. aDepartment of Encephalopathy
and National Major Clinical Department of Ministry of Health,
Third Hospital, Shanxi University of Traditional Chinese Medicine,
Taiyuan, China; bInstitute of Brain Science, Department of Neurology,
Medical School, Shanxi Datong University, China; cDepartment of
Neurosurgery, First Hospital, Datong Coalmine Group, Datong, China;
dInstitute of Neurology, Huashan Hospital, Shanghai Medical College
and Institutes of Brain Science, Fudan University, Shanghai, China

Background: Increasing data demonstrate that macrophage/microglia
have different phenotypic and functional states, and may exert toxic or
protective effects in neurological disorders depending on microenvi-
ronment. M1 polarization is associated with inflammatory responses,
while M2 results in anti-inflammatory effects.
Objective: In this study, we try to explore characteristics of microglia
polarization and investigate whether Fasudil can influence the
polarization and function of microglia.
Material and methods: A maintained BV-2 immortalized microglial
cell line was treated with LPS and/or Fasudil. A BV-2 conditioned
medium treated with LPS and/or Fasudil was co-cultured with PC12
cells.
Results: M1 markers iNOS and IL-12 of BV-2 were elevated after LPS
stimulation, but significantly declined after Fasudil treatment. M2marker
CD23 was significantly decreased after LPS stimulation (p b 0.001), and
elevated after Fasudil treatment (p b 0.05). Simultaneously, LPS stimu-
lated iNOS up-regulation (p b 0.05) and NO production (p b 0.001), but
did not influence Arg-1 expression. Fasudil significantly inhibited iNOS
expression (p b 0.05) and NO production, enhanced Arg-1 expression
(p b 0.05). In LPS-stimulated mouse brain, LPS also induced iNOS
expression on CD11b+microglia, while Fasudil inhibited its expression.
In contrast, Arg-1 expression on CD11b+microglia was enhanced by
Fasudil treatment. Fasudil inhibited NF-kB activity and inflammatory
cytokines IL-1b, IL-6 and TNF-a, but increased anti-inflammatory cytokine
IL-10, leading to neuroprotective effects in cultured PC12 neurons by a
Fasudil-conditioned medium.

Conclusion: These results clearly indicate that Fasudil can convert
M1 microglia to an M2 phenotype, inhibiting inflammatory response
by controlling a specific polarization in microglia/macrophages. This
study was supported by the National Natural Science Foundation of
China (81272163).

doi:10.1016/j.jns.2013.07.2014
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M. Kalyanasundarama,b, S. Kaurc, M.K. Tewarid, A. Singha.
aCommunity Medicine, Post Graduate Institute of Medical Education &
Research, Chandigarh, India; bCommunity Medicine, Pondicherry
Institute of Medical Sciences, Pondicherry, India; cNursing, National
Institute of Nursing Education, India; dNeurosurgery, Post Graduate
Institute of Medical Education & Research, Chandigarh, India

Introduction: Family caregivers of neurosurgery patients function as
informal extensions of the health system but they are untrained and
unprepared for their new role. It has been felt that their problems
related to care provision can be resolved by appropriate training.
Objectives: To compare the impact of two training packages on
knowledge and practices of family caregivers of operated neurosur-
gery patients.
Materials andmethods:A randomized controlled trial was done among
the operated neurosurgery patients and their caregiver dyads (n= 90).
They were randomly allocated to receive training package 1 (TP1= self
instruction manual & one to one training) or training package 2
(TP2= self instruction manual only). Sequentially numbered sealed
envelopes were used for allocation concealment. Primary outcome
measure was knowledge gain of the caregivers. A variety of secondary
outcome measures was also assessed in three monthly follow ups.
Results: The attrition rate was 15.5%. Intention to treat analysis was
followed. Caregivers in the TP1 group had significant knowledge
gain (95% CI of mean difference = 9.4,14.5, Bonferroni corrected p
value b 0.05). The number of caregivers who followed correct care
giving practices was significantly greater in TP1 group. Life satisfaction
of the caregivers in the TP1 group improved significantly. We could not
find any significant improvement in the degree of patients' disability
and in the caregivers' strain between the groups.
Conclusions: Training of caregivers by providing information along
with one to one training is an effective strategy for improving the
knowledge and skills of caregivers regarding care provision to the
operated neurosurgery patients.

doi:10.1016/j.jns.2013.07.2015
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Electro-echocardiographic correlation in chronic dialyzed
patients and short rehabilitations in ischemic stroke

S.M. Demea, D.C. Jianub, L. Petricac, S. Draganc, N.C. Hreniuca,
D.S. Ioncud. aNeurology, Vasile Goldis Western University of Arad, Arad,
Romania; bNeurology, Timisoara, Romania; cNephrology, Timisoara,
Romania; dVictor Babes University of Medicine and Pharmacy,
Timisoara, Romania

Background: The AURORA study analyses the occurrence of stroke and
cardiac events in patients on haemodialysis treated with Rosuvastatin.
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Objective: Our aim was to evaluate the efficacy of the different
electrocardiographic (ECG) indexes in detecting left ventricular hyper-
trophy (LVH, concentric or eccentric) among patients with chronic
renal failure under dialysis and carotid ischemic stroke as a prognostic
factor.
Subjects and method: We assessed 59 dialyzed-patients (median age
of 55 +/− 2 years, 30 men) between 2010 and 2012, and followed up
for 1 month after the ischemic stroke.
The neurological evaluation was performed using the NIHSS scale and
brain MRI. For diagnosis of the ECG-LVH, the following indexes were
considered: Sokolov N 35 mm, Gubner N 22 mm, Romhilt N 5 points,
Cornell N 28 mm in men and N20mm in women and Lewis N 17 mm.
Results: ECHO-LVH was detectable in 70% of all the patients,
29% with concentric hypertrophy (CH) and 22% with eccentric
hypertrophy (EH). Considering LV geometry, the Romhilt index also
demonstrated superiority in the detection of both CH (SE N 26%) and
EH (SE N 36%). All patients presented major hemispheric ischemic
stroke syndrome, defined an NIHSS N/= 12 in the territory of the
middle cerebral artery (MCA) or internal carotid artery (ICA) and a
GCS score b 14. The MRI showed hypersignal T2, lesions primarily in
the large MCA territory, in all cases.
Conclusions: 30 patients who were dialyzed, and had ECHO-LVH,
and Sokolov N 35 mm died in the first 3 weeks after stroke. The
dialysis patients with cardiac hypertrophy and ischemic stroke have
a greater mortality, due to cardiac disease. Early rehabilitation have
poor outcomes in patients.

doi:10.1016/j.jns.2013.07.2016
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Aortic plaque thickness and diabetes as a risk predictor
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D.S. Ioncud. aNeurology, Vasile Goldis Western University of Arad, Arad,
Romania; bNeurology, Timisoara, Romania; cNephrology, Timisoara,
Romania; dVictor Babes University of Medicine and Pharmacy,
Timisoara, Romania

Background: An increased aortic plaque thickness in diabetic patients
with ischemic stroke is demonstrated, but data regarding the value as a
prognostic risk factor for the cognitive stroke outcome is limited.
Objective: To identify aortic plaque thickness as a risk predictor in
patients with diabetes and acute ischemic stroke.
Patients and method: We assessed 95 patients, mean age = 69 ±
12 years, (51 male) with first-ever acute stroke confirmed by brain
MRI and an initial post-stroke MMSE score N 15 (mean interval
between stroke and examination, 6.5 ± 3 days). All present type 2
diabetes mellitus (T2DM), and insulin therapy was initiated during
hospitalization. Carotid plaques were classified as simple or complex
on the basis of thickness N/= 4 mm, ulceration, or mobility. The
NIHSS scale was performed in days 4–7.
Results: The mean concentration (HbA(1c)) was 0.9% lower for the
patients with intensive treatment. The number of patients with the
aortic plaque thickness mean of 3.4 mm (2.3 to 3.6 mm range) was
significantly higher (p N 0.047), and themedian NIHSS score in patients
with thickness N/= 4 mm was 14 (range 3 to 38), and scores differed
depending on the arteriographic findings (P b 0.001). The MMSE score
at 7 days was 18.6, and 25.6 at 3 months with major difficulties in
attention, short-term memory impairment and aphasia.
Conclusions: Carotid plaque thickness is a simple and noninvasive
marker of subclinical atherosclerosis and it is often associated with
acute ischemic stroke in patients with type 2 diabetes. Hyperglycemia

and MMSE score could not predict deterioration or improvement in
cognitive outcome.

doi:10.1016/j.jns.2013.07.2017
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Neuroprotective activity of combination of progesterone and
curcumin on sub-acute phase changes induced by partial global
cerebral ischemia in mice

A. Chakrabartia, A. Prakasha, D. Hotaa, U.N. Saikiab. aPharmacology,
Post Graduate Institute of Medical Education & Research, Chandigarh,
India; bHistopathology, Post Graduate Institute of Medical Education &
Research, Chandigarh, India

Background: There is need to search for neuroprotective agents in
stroke to contain morbidity and mortality.
Objective: Progesterone, a neurosteroid and curcumin, a phytophenol
were evaluated in combination as neuroprotective agents in a bilateral
carotid artery occlusion (BCAO) model in mice.
Material and methods: 48 albino Swiss mice were divided into
4 groups: sham operated, DMSO (0.2 ml)- , Progesterone (15 mg/kg)-
and progesterone (5 mg/kg) + curcumin (100 mg/kg)-treated BCAO
groups. BCAO was produced for 10 min with aneurysmal clips.The
animals were subjected to behavioral, brain biochemical and histo-
pathological studies on day 15 while drug or vehicle treatment was
given for 14 days following BCAO. Drugs were administered intraper-
itoneally. The protocol was approved by the Institutional Animal Ethics
Committee.
Results: Compared to the sham group, the BCAO (DMSO treated group)
resulted in significant impairment of exploratory behavior (hole-board
test) and motor co-ordination (rota rod test) while the seizure
susceptibility to kainic acid and anxiety level (elevated plus maze test)
were significantly increased; BCAO caused a significant increase in
histopathological scores and brain levels of malondialdehyde and TNF-
alfa; and a significant decrease in the levels for superoxide dimutase,
catalase and glutathione peroxidase. Progesterone-alone caused signif-
icant reversal of the values for all the parameters as observed for the
DMSO treated group following BCAO. The combination of progesterone
and curcumin showed a significant synergistic improvement for all
the parameters as compared to those observed with DMSO and
progesterone-alone treated groups following BCAO.
Conclusion: The combination of progesterone and curcumin possesses
a translational value as potential synergistic neuroprotective agents in
stroke.

doi:10.1016/j.jns.2013.07.2018
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Complications of intrathecal baclofen pump: Prevention and cure

T. Rizka,b, Y. Awaada. aPediatric Neurology, National Neuroscience
Institute, KFMC, Saudi Arabia; bPediatric Neurology,
Al-Takhassusi Hospital, Riyadh, Saudi Arabia

Increasingly, spasticity is managed with surgically implanted Intrathe-
cal Baclofen pumps. Intrathecal Baclofen pump revision surgery
unrelated to programmable pumps during end-of-life is not uncom-
mon, requiring special attention during pre-, intra-, and post-operative
management. We aimed to identify and describe complications of
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Intrathecal Baclofen pump as well as to report avoidance and
management of complications.
Methods and materials: Through 2002–2006, at the department of
neurosurgery, Henry Ford and Oakwood Health Systems, Intrathecal
Baclofen pumps were implanted in 44 patients; 24 children versus
20 adults; 30 «primary-implant-patients»; 14 «revision-only patients».
We evaluated reasons for revision surgeries and diagnostic work-up
requirements.
Results: Eight out of 30 «primary-implant-patients» required 14
revisions and 7 of 14 «revision-only-patients» needed 13 procedures.
Seven patients with slowly increasing baclofen-resistant spasticity
had either:

i) Unsuspected ump–catheter connector defects [N = 4] with a
subcutaneously dislocated intrathecal catheter (N = 1)

ii) An X-ray-documented pump–catheter connector defect [N= 1]
iii) An X-ray-demonstrated fractured catheter with intrathecal

fragment [N = 2] requiring laminectomy (N = 1). Injection
studies revealed intrathecal peri-catheter arachnoiditis, man-
aged without laminectomy (N = 1), and connector-related dye
leakage [N = 3]. Implant infections occurred in 4 cases [3 were
pre-operated]. Scintigraphy revealed occult CSF leakage
[N = 1]. Intrinsic pump failure [N = 1].

Conclusions: Intrathecal Baclofen pumps, although very gratifying,
have a high, technique-related complication incidence during implant
life. Meticulous technique, high clinical suspicion, appropriate work-
up, and timely surgical management can reduce surgical complica-
tions of Intrathecal Baclofen pump implantation.

doi:10.1016/j.jns.2013.07.2019
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Impact of mild traumatic brain injury on language skills:
Pre- and post-injury functioning

F.M. Lewis, B.E. Murdoch. The University of Queensland, Brisbane,
QLD, Australia

Objective: Pre- and post-injury language performance scores following
mild traumatic brain injury (mTBI) in a childwere investigated through
a replication and subsequent extension of a previous case studywhere a
trend for declining language scores was described based on pre- and
post-injury data.
Patient and methods: The case child was a control participant in a
longitudinal language study being undertaken at the University of
Queensland, Australia. He was 8 years and 7 months of age at his initial
language assessment. Twelve months after his initial assessment, he
sustained a head injury following a fall from a non-motorised scooter.

His Glasgow Coma Scale and Emergency Medicine documentation met
the American Congress of Rehabilitation Medicine's classification
criteria of mTBI. The child returned to the University of Queensland
for subsequent language assessment at age 10 years and 7 months. Test
norms were used to descriptively analyse the child's pre- and post-
morbid language performance and performance score changes. Score
changes were subsequently statistically analysed using data obtained
from a group of age-matched non-brain-injured control children.
Results: Descriptive analysis identified a trend for declining skill on
general and high-level language skills in the child. Statistical analysis
failed to differentiate the child with mTBI from the control group on
language score changes.
Conclusions: While supporting the earlier identified trends in
language decline following mTBI, subsequent statistical analysis
undertaken to extend the earlier findings failed to detect statistically
significant changes in language outcomes following mild injury.
The need for monitoring of yet-to-emerge higher-level adolescent
language skills, however, is highlighted.

doi:10.1016/j.jns.2013.07.2020
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The efficacy of neuroaid in stroke recovery: A meta-analysis

M.K.D. Garcia, L. Penaserada, C.C. Diesta-Oropilla,
R. Espiritu-Picar, P. Noble. Section of Neurology,
Department of Neurosciences, Makati Medical Center, Makati, Philippines

Background: Stroke is the third leading cause of death worldwide and
is a major cause of morbidity. To date, there is no effective treatment in
reducing chronic disability secondary to stroke. NeuroAid is a new
treatment option under investigation in stroke rehabilitation research.
The Fugl Meyer Assessment (FMA) Scale is the gold standard in
measuring sensorimotor function in hemiplegic post-stroke patients
against which all other scales are assessed.
Objectives: To determine the efficacy of NeuroAid on motor recovery
using the FMA scale in patients with ischemic stroke by meta-
analysis.
Results: The meta-analysis included 2 double-blind placebo-
controlled studies on NeuroAid. A random effects model and a 95%
confidence interval was used which showed no statistical signifi-
cance with a p value of 0.331 at 4 weeks post-treatment and a p value
of 0.088 at 8 weeks post-treatment.
Conclusion: This meta-analysis did not significantly demonstrate the
efficacy of NeuroAid in the motor recovery of patients with ischemic
stroke when compared to placebo.

doi:10.1016/j.jns.2013.07.2021
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Immunological mechanisms of pathogenesis of chronic
brain ischemia

Y.N. Madjidovaa, D.D. Usmanovab. aChair of Neurology Department,
Tashkent Pediatric Medical Institute, Uzbekistan; bChair of Neurology
Department, Tashkent Institute of Postgraduate Medical Education,
Tashkent, Uzbekistan

Background: Immunological mechanisms have significant value in
the pathogenesis of chronic brain ischemia (CBI).
Purpose: The purpose of investigation was to study immunological
status and efficiency of cortexin in the treatment of the patientswith CBI.
Material andmethods:Weexamined 187 patientswith CBI. The patients
were divided into 2 groups: I group included 98 patients who were
treated with cortexin, group II consisted of 89 patients receiving therapy
without cortexin. The levels of IL1β, TNFα and antibodies to myelin basic
protein (MBP) in blood serum were determined by immunoenzymatic
analysis. Cortexin was injected in a dose of 10 mg during 10 days.
Results: The level IL1β in patients of group I before treatment was
18.4 ± 0.8 pg/ml, after 14.0 ± 0.5 pg/ml (P b 0.05). In patients of group
II the level of IL1β before treatment was 17.9 ± 0.6 pg/ml, after 16.8 ±
0.5 pg/ml. The level of TNFα in patients of group I before treatment was
13.2 ± 0.7 pg/ml, after decreased in 1.5 times. In group II before
treatment the level of TNFα was 12.8 ± 0.7 pg/ml, after 11.9 ±
0.6 pg/ml. At the first day of study patients observed high levels of
antibodies to MBP (0.202 ng ± 0.011 un.opt.dens.). The levels of
antibodies to MBP at the 10th day of treatment showed that in patients
of group I this parameter was 0.152 ng± 0.02 un.opt.dens. In group II
the levels of antibodies to MBP were decreased by 18.6%.
Conclusion: Cortexin resulted in a decrease of the levels of
proinflammatory cytokines that specify its ability to reduce activity of
immune inflammation.

doi:10.1016/j.jns.2013.07.2023
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Childhood intrathecal chemotherapy: Language outcomes
11 years on

F.M. Lewisa, I.-F. Sub, B.E. Murdocha. aThe University of Queensland,
Brisbane, QLD, Australia; bThe University of Hong Kong, Hong Kong,
Hong Kong Special Administrative Region

Background and objective: Studies suggest that major language
indices do not differentiate children treated for acute lymphoblastic

leukaemia (ALL) with intrathecal chemotherapy (ITC) from control
childrenmatched on age, gender and educational level. This case–control
study used a sibling as a control to investigate language outcomes in a
male child 11 years after the administration of ITC for ALL.
Method: The Index casewas amale aged 13 years 8 months at the time
of his involvement in the study. At age 2 years 3 months he was
diagnosed with standard risk ALL and was treated with ITC. For the
current study, the Index case underwent behavioural assessment of
language skills and neurophysiological assessment of language pro-
cessing efficiency, with performance measures being descriptively
compared to performance by his younger sibling.
Results: Behavioural language testing failed to differentiate the siblings
on current language performance, but neurophysiological assessment
revealed that the ITC-treated child required more time to process
information during a picture–word matching task.
Conclusions: The study's findings offer pilot data of language outcomes
following ITC beyond the early stage of survivorship. Information
processing speed is important for skill and knowledge acquisition in
normal development and it has been proposed that a slowed rate of
information processing may be the first indicator of emerging
neurocognitive deficits in children following CNS-directed treatments.
Thus the Index case may be at risk of “growing into deficit” as he
develops adolescent language skills. The benefits and limitations of using
siblings in research investigating cognitive outcomes are discussed.

doi:10.1016/j.jns.2013.07.2024
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Management of post-hemorrhagic hydrocephalus in preterm
infants with germinal matrix hemorrhage

A.S. Zidana, H.A. Elkoshaa, H.A. Hadyb, M.E.S. Gmaac. aNeurosurgery,
Mansoura University, Mansoura, Egypt; bPaediatric, Mansoura University,
Mansoura, Egypt; cNeurology, Mansoura University, Mansoura, Egypt

Study design:A prospective study over the period from Jan 2008, to June
2011, by the Department of Neurosurgery, in Mansoura University
Hospitals. All preterm babies admitted to neonatal care unit who
developed symptoms suggestive of neurological insultwere investigated
to detect the cause of this insult.
Objectives: Neonatal intraventicular hemorrhage in preterm infants
resulting from germinal matrix hemorrhage with subsequent post-
hemorrhagic ventricular dilatation and hydrocephalus (PHH) should be
managed adequately tominimize neurologicalmorbidity andmortality.
Patients and methods: All preterm infants who are admitted to
neonatal unit in Mansoura Children Hospital were eligible to our study.
Once we suspect a germinal matrix hemorrhage (GMH), cranial
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ultrasound, and then CT scan brainwere done for+ve cases to establish
the diagnosis and exclude grades 1 and 4 according to papile, a grading
system, only patients with grades 2 and 3 are involved in our study.
Results: 33 patients with GMH were involved in our study 21 case
(grade 2) and 12 case (grade 3). Ventriculoperitoneal shunts were
inserted only for 17 cases who developed post-hemorrhagic hydro-
cephalus as proved by clinical and radiological follow up.
Conclusion: Management of PHH in preterm infants is a debatable
issue that needs a careful selection of the treatment modality.
Ventriculoperitoneal shunts are needed in a significant proportion of
preterm infants with grade II, and grade III GMH who survived and
developed PHH.

doi:10.1016/j.jns.2013.07.2025
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Diagnostic and clinical peculiarities of PANDAS

K. Tuhtabaeva, G. Sadikova. Neurology, Child Neurology & Medicine
Genetics, Tashkent Pediatric Medical Institute, Tashkent, Uzbekistan

Last years was advanced supposition on connection different choreiform
hyperkinetic disorders, tics, myoclonias and neurosis like fived states in
children with B-hemolytic streptococcus group A (BHSGA).
Aim of study: To research peculiarities of course for PANDAS.
Materials andmethods of study: Examined 17 children at the age from
7 to 15 years with complaints on hyperactivity, chorea form and tic like
hyperkinetic disorder, including generalized tic emotional lability,
absent-mindedness, disorder of attention, problem with sleeping, and
obsessions.
Results of study: Acute beginning and wave shaped course with the
following full or partial remission were in all 17 patients, and, it has
chrome logical connection with acute chronic tonsillitis, and an increase
of temperature. In the smears from the fauces children revealed BSHGA,
moderately positive were acute phase indices (CPB, cryoglobulins and
raise of antistreptolysin-o titers). Symptoms of dysgenia for connective
tissue (hypermobile syndrome, dysplastic cardiopathy)were present in 9
children. In 5 people from 11 being examined at MRT-angiography
pathologic convolution of carotid and vertebral arterieswas revealed. In 9
from 17 patients at record of sleep diagnosis of dysplastic or metabolic
cardiopathy was made. By the date of EchoCg Prolapse of mitral valve of
the first level was revealed. Confirming criteria for rheumatismwere not
revealed.
Conclusion: Today neurologists together with cardiologists have all
bases to review ordinary imaginations on the treatment of neurosis like,
choreiform, hyperkinetic disorders in children. From this contingent it
is necessary to divide the patients with PANDAS, and, to use new tactics
in therapy.

doi:10.1016/j.jns.2013.07.2026
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Atypical neurological manifestations of lymphomatous malignancy
in immunocompetent patients: Case series of four patients

D. Vibhaa, S. Singha, M. Beharia, V. Goyala, G. Shuklaa, A. Gargb, M.C.
Sharmac, A. Kakkarc, C.S. Bald. aNeurology, All India Institute of Medical
Sciences, New Delhi, India; bNeuroradiology, All India Institute of
Medical Sciences, New Delhi, India; cNeuropathology, All India Institute
of Medical Sciences, New Delhi, India; dNuclear Medicine, All India
Institute of Medical Sciences, New Delhi, India

Background: Lymphomatous malignancies in immunocompetent
patients may masquerade as infective and inflammatory disorders
of the central or peripheral nervous system which may delay the
diagnosis. We discuss how high index of suspicion with supporting
CSF, imaging, PET and pathology may aid in the diagnosis.
Objective: To describe the atypical clinical features of patients of
lymphomatous malignancy presenting with neurological findings.
Patients andmethods/material andmethods:Wepresent the clinical
features of four different patients with varied clinical syndromes; all of
them were immunocompetent, relatively young and mimicking
infectious and autoimmune diseases.
Results: The first patient had febrile illness with acute disseminated
encephalomyelitis (ADEM) like presentation with a fulminant course.
Repeated CSF revealed Burkitt's lymphoma. The second patient
presented with seizures with speech and swallowing difficulty with
imaging suggestive of vasculitis but biopsy revealing Non-Hodgkin's
lymphoma. The third patient presented with a febrile episode followed
by catatonia and mutism. PET brain was suggestive of primary CNS
lymphoma. The fourth patient presented with multiple radiculopathies
and cranial neuropathy with CSF showing abnormal cells. All these
patients were immunocompetent.
Conclusion: Lymphoid malignancies can present with fever of
unknown origin especially in young patients. Biopsy and repeated CSF
cytology can help to cliché the diagnosis in various suspected cases.
Neuroimaging features of lymphoid malignancies may also mimic
infectious, inflammatory, demyelinating and vasculitis. Biopsy is
warranted to establish the diagnosis. PET scan may give a helpful lead
in establishing the diagnosis where biopsy may not be possible.

doi:10.1016/j.jns.2013.07.2027
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Bilirubin enhances neuronal excitability by increasing glutamatergic
transmission in the rat lateral superior olive

C. Li, S. Yin. Department of Otorhinolaryngology, Affiliated Sixth People's
Hospital of Shanghai Jiaotong University, Shanghai, China

Hyperbilirubinemia is one of the most common clinical phenomena
observed in human newborns. To achieve effective therapeutic
treatment, numerous studies have been done to determine the
molecular mechanisms of bilirubin-induced neuronal excitotoxicity.
However, there is no conclusive evidence for the involvement of
glutamatergic synaptic transmission in bilirubin-induced neuronal
hyperexcitation and excitotoxicity. In the present study, using grami-
cidin-perforated patch-clamp techniques, spontaneous excitatory post-
synaptic currents (sEPSCs) were recorded from lateral superior olive
(LSO) neurons isolated from postnatal 11–14-day-old (P11–14) rats.
The application of 3 μM bilirubin increased the frequency, but not the
amplitude, of sEPSCs. The action of bilirubin was tetrodotoxin (TTX)-
insensitive, as bilirubin also increased the frequency, but not the
amplitude, of mEPSCs. The amplitudes of GABA-activated (IGABA) and
glutamate-activated (Iglu) currents were not affected by bilirubin.
Under current-clamp conditions, no spontaneous action potentials
were observed in control solution. However, the application of 3 μM
bilirubin for 4–6 min evoked a considerable rate of action-potential
firing. The evoked firing was partially occluded by d,l-2-amino-5-
phosphonovaleric acid (APV), an NMDA receptor antagonist, but
completely inhibited by a combination of APV and 2,3-dihydroxy-6-
nitro-7-sulfamoyl-benzo[f]quinoxaline-2,3-dione (NBQX), an AMPA
receptor antagonist. These results indicate that bilirubin facilitates
presynaptic glutamate release, enhances glutamatergic synaptic trans-
mission by activating postsynaptic AMPA and NMDA receptors, and
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leads to neuronal hyperexcitation. This study provides a better
understanding of the mechanism of bilirubin-induced excitotoxicity
and determines for the first time that both AMPA and NMDA receptors
are likely involved in the excitotoxicity produced by bilirubin.

doi:10.1016/j.jns.2013.07.2028
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Clinical and neurophysiological features of 79 children with
developmental and benign movement disorders

N. Kuzminaa, Z. Rafikovab, Y. Khakimovac, I. Yuldashevc. aChild
Neurology Division, Tashkent Medical Consulting Diagnostic Centre,
Uzbekistan; bUrban Children Clinic No ̲ 2, Uzbekistan; cTashkent Medical
Children Consulting Diagnostic Centre, Tashkent, Uzbekistan

Background:Developmental and benignmovement disorders (DBMD)
are characterized by the absence of associated neurological manifesta-
tions and by their favorable outcome.
Objective: To analyze clinical and neurophysiological characteristics
of the DBMD cases evaluated in our center.
Patients and methods: We recruited patients from our center during
the past two years, including children with normal neurologic and
psychomotor development. Children with abnormal interictal or ictal
EEG, abnormal MRI findings were excluded. Neurological examination,
detailed history taking, EEG, and video monitoring were performed.
Results: 79 patients (38 male) were diagnosed with DBMD. The ages at
the time of admission ranged between 1 month and 14 years. 52 cases
(66%) started within the first year of age versus only 34% of the cases
with onset after 12 months. The diagnosis showed a wide spectrum of
DBMD including stereotypies 15/79 (19%); benign myoclonus of early
infancy 9/79 (11.4%); benign jitteriness of newborns 9/79 (11.4%);
transient dystonia of infancy 8/79 (10%); gratification behavior in early
childhood 7/79 (8.9%); sleep-related rhythmicmovement disorders 6/79
(7.6%); benign paroxysmal torticollis 6/79 (7.6%); benign neonatal sleep
myoclonus 5/79 (6.3%); mirror movements 5/79 (6.3%), shuddering
attacks 4/79 (5.1%); spasmus nutans 2/79 (2.5%); paroxysmal tonic
upgaze 2/79 (2.5%); and Sandifer's syndrome 1/79 (1.3%).
Conclusion: Recognition and management of DBMD depend from
careful neurological examination, detailed history taking, and home
video recordings. We revealed predominance of stereotypies, benign
myoclonus in structure of DBMD. Proper identification of DBMD is
crucial, as it avoids unnecessary concern, unnecessary and costly
investigations, and ineffective and potentially toxic treatments.

doi:10.1016/j.jns.2013.07.2029
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Case observation of polyneuropathy as a predicative factor of
possible neoplastic process

Y. Goncharovaa, S. Yevtushenkoa, D. Diubaa, N. Bozhenkoa,
D. Filimonova, S. Onyshchakb. aAngioneurology and Neurorehabilitation,
State Institution 'Institute of Urgent and Recovery Surgery n.a. V.K. Gusak,
National Academy ofMedical Sciences of Ukraine', Ukraine; bDepartment of
the Medical Providing, Chief Board of the Ministry of Internal Affairs of
Ukraine in Donetsk, Donetsk, Ukraine

Background: According to the recent medical studies a par-
aneoplastic polyneuropathy that becomes clinically evident before

neoplasm diagnosing or metastasis verification is observed in almost
50% of cancer suffering patients.
Objective: To detect the probable interdependence between poly-
neuropathy development process and subsistence of earlier undiagnosed
neoplasm development.
Material and methods: 38 patients with confirmed neoplastic
diagnosis (blood disease, lung cancer, ovarian carcinoma, urinary
bladder cancer, breast cancer, stomach cancer) were observed in
Angioneurology Department of Institute of Urgent and Recovery Surgery
n.a. V.K. Gusak presented the first study group. The second group
numbered 24 patients with primary diagnosed polyneuropathy. All 62
patients went through the careful neurologic observation. NSS (Neurop-
athy Symptom Score) and Dyck P.J. (1988) scale determined the
polyneuropathy severity grade. Supplementary tests consisted of general
clinical examinations and oncomarker analysis (beta-2-microglobulin,
Ca 15-3, Ca-125, Ca 19-9, CEA, HCG, Ca 15-3, PSA). EMG with using 4-
channel electromyography “Reporter” (Biomedica, Italy) was the
principal method.
Results: 49% of patients with active neoplasm got such poly-
neuropathy EMG-markers as NCV (Nerve Conduction Velocity)
lowering to 22–30 m/s as well as reducing amplitude of M-answer by
2–2.5 times. In 8 patients (37%) of the second group a detailed clinical
observation and oncomarker analysis showed subclinical neoplastic
disease.
Conclusion: An active neoplastic process is very often accompanied
by polyneuropathy. The lowering of nerve conductance velocity by
EMG and general polyneuritic clinical scene of a patient needs to be
examined by somatic detailed test that sometimes allows finding out
a neoplastic progress much earlier.

doi:10.1016/j.jns.2013.07.2030

Abstract — WCN 2013
No: 244
Topic: 36 — Other Topic
Neurological and neuroradiological manifestations of acute
dengue fever infection — a single centre study from
tropical country

D. Ruikara, M. Suratha, S. Jayalakshmia, A. Varalakshmia, R. Varmab.
aDepartment of Neurology, Krishna Institute of Medical Sciences,
Secunderabad, India; bDepartment of Neuroradiology, Krishna Institute of
Medical Sciences, Secunderabad, India

Introduction: Dengue virus is generally considered as nonneurotropic,
apart from case reports there is paucity of data available on neurological
manifestation of acute dengue viral infection.
Methods: A prospective single centre study done at KIMS Hyderabad,
during Nov 2007 to Jun2011. Acute dengue virus infection defined as
positive serology for IgM antibodies or PCR positive for dengue. CT/MRI
brain, EEG and other necessary lab investigations were done. Patients
admittedwith acute dengue virus infection studied for neurological and
radiological manifestations of acute dengue virus infection and
followed for next 6 months. Detailed statistical analysis done with SPSS
ver 17 software.
Results: Out of 281 patients with acute dengue fever/DHF who were
admitted in our hospital during the study period, 31 (11.08%) had
neurological manifestations. Age was 14 to 68 years with mean age
of 36.6 years with M:F ratio 2:1. Mean GCS on admission was 11.8.
Diffuse slowing to be the commonest finding and there was no
correlation of EEG findings on hospital stay or outcome [p — 0.459].
On MRI Pontine T2 hyperintensity and blooming in the thalamus
were significantly associated with hospital stay [p b 0.005]. GCS at
admission has significant correlation with hospital stay, neurodeficits
or condition at discharge & outcome measures [p b 0.005].
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Discussion: Neurological manifestations of dengue present in wide
range as encephalitis at one end and GBS or myositis at other end.
Dengue associated encephalopathy should be considered as differ-
ential diagnosis in patients having fever, thrombocytopenia and
recent onset neurological deterioration or in patients having acute
encephalitis/encephalopathy of unknown cause. MRI is a useful aid
in diagnosis and GCS on admission is an important prognostic
factor.

doi:10.1016/j.jns.2013.07.2031
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Neuropsychological deficits in ADHD: Development of a
classification system

R. Gupta. Allahabad University, Allahabad, India

Background: Recent experimental literature on ADHD has identified
unique underlying cognitive dysfunction, specific to ADHD. Therefore,
there is a need to incorporate information on cognitive mechanisms
underlying ADHD and inculcate such information in the diagnostic
system, whichwould provide a more sensitive as well as specific tool in
differential diagnosis of ADHD.
Objective: The present study evaluated the diagnostic capabilities of
certain measures based on cognitive-motivational tests that were
chosen with respect to the specific cognitive deficits in Attention
Deficit Hyperactivity Disorder (ADHD).
Methods: A total of 240 children (120 with ADHD and 120 healthy
controls) in the age range of 6–9 years and 32 children with
Oppositional Defiant Disorder (ODD) (aged 9 years) participated in
the study. Stop-signal, attentional-disengagement, attentional-net-
work, and choice-delay test were administered to all the participants.
A total of nineteen parameters were derived from the four tests.
Receiver operating characteristic (ROC) analysis and multinomial
logistic regression (MLR) was performed to examine the diagnostic
efficiency of each parameter.
Results: MLR was performed for combining parameters across tests.
Data fusion produced improved overall diagnostic accuracy and a
combination of stop-signal reaction time, post-error-slowing, mean
delay, switch costs, and %LDR produced overall classification
accuracy of 97.8% and with internal validation, the overall accuracy
was 92.2%.
Conclusions: Combining performance from different tests enabled an
accurate classification of ADHD children from healthy controls and
those with ODD. The study has theoretical and clinical implications for
the theories of executive control mechanisms that underlie the
pathology of ADHD.

doi:10.1016/j.jns.2013.07.2032
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Distinctive behaviors of SK-N-MC cells towards menadione- and
hydrogen peroxide-induced toxicities

M. Moslehi. Institute of Biochemistry and Biophysics (IBB), University of
Tehran, Tehran, Iran

Background: There is an increasing body of evidence indicating that
oxidative stress plays a vital role in the pathogenesis of neurodegen-
erative diseases. Nerve cells are incessantly exposed to environmental

stresses leading to overproduction of some harmful species like
reactive oxygen species (ROS). ROS including hydrogen peroxide and
superoxide anion are potent inducers of various signaling pathways
encompassing MAPKs and JAK–STAT pathways. JNK/p38 MAPKs, JAK2
and STAT3 are deemed stress-responsive factors involved in oxidative
stress-induced cell death.
Objectives: We scrutinized the effects of hydrogen peroxide and
superoxide anion on SK-N-MC neuroblastoma cells to elucidate the
mechanism by which each oxidant modulated above-mentioned
pathways leading to SK-N-MC cell death.
Methods: SK-N-MC cells were exposed to hydrogen peroxide and
the superoxide anion donor, menadione. Phosphorylation of MAPKs,
JAK2 and STAT3 and cell death were investigated.
Results: Hydrogen peroxide and superoxide anion induced distinct
responses in SK-N-MC cells as we showed that unlike JAK2 which
was activated by both oxidants, STAT3 and p38 were activated in
response to hydrogen peroxide and not superoxide radicals in SK-N-
MC cells and menadione induced JNK-dependent p53 expression and
apoptotic cell death which were not detected in H2O2-induced JNK
activation.
Conclusion: ROS type has a key role in selective instigation of JNK/
p38 MAPKs and JAK2–STAT3 pathways in SK-N-MC cells. Identifying
these differential behaviors and mechanism of function illuminates
therapeutic targets in the prevention or treatment of ROS-induced
neurodegenerative diseases such as Alzheimer's disease.

doi:10.1016/j.jns.2013.07.2033
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Brain wave symmetry in depressive
patient's electroencephalography

M. Abdollahia, P. Ahmadib. aYoung Researchers and Elite Club, Tabriz
Branch, Iran; bDepartment of Medicine, Islamic Azad University, Tabriz
Branch, Tabriz, Iran

Background: One of the most frequent diagnosis of mental disorder
is depression. Depression is a common disease among people that
need help for psychological problems. Advances in neuroimaging
and in quantitative electroencephalography (QEEG) have made it
possible to examine features of brain activity that are associated with
response. Some of studies suggest that depressed persons in compare
of healthy subjects have different brain wave activity. The aim of this
study was to find out the probability of hemispheric asymmetry in
depressive patients through EEG.
Material & methods: This is a descriptive–comparative study in
which 15 depressive persons from among psychiatric clinic clients
were selected and studied. The artifact free EEG epoch was analyzed
by fast Fourier transformation (FFT) and relative power values of
particular frequency bands (delta, theta, alpha and beta) were
observed on the brain regions. The results were analyzed by MANOVA
analysis.
Results & conclusion: The results of investigation indicated, that
depressive patients have hemispheric asymmetry in alpha activity of
frontal, temporal and parietal regions. This means that depressive
persons have greater alpha activity in right rather than left
hemisphere. In addition there is a decrease in theta activity in
central and occipital area compared with healthy subjects. These
results suggest that the disorder changes the brain wave activity.

doi:10.1016/j.jns.2013.07.2034
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Comparison of brain wave patterns in aggressive and non
aggressive subjects

M. Abdollahia, P. Ahmadib, P. Mazujib, S. Poorhassanb. aYoung
Researchers and Elite Club, Islamic Azad University, Tabriz Branch,
Tabriz, Iran; bDepartment of Medicine, Islamic Azad University,
Tabriz Branch, Tabriz, Iran

Background and objectives: Human aggression is an important
social and clinical problem. There are many studies in determining
the criteria for diagnosis and assessment of aggression. The aim of
this study was to study aggressive subject's brain wave activity
compared with healthy subjects by qEEG.
Materials and methods: The research method was contrastive–
descriptive over which some 30 people of aggressive persons
compared and contrasted with some 30 nonaggressive persons
were demographically similar to aggressive group. The artifact free
EEG epoch was analyzed by fast Fourier transformation (FFT) and
power values of particular frequency bands (delta, theta, alpha and
beta) were observed on the brain regions.
Results and conclusion: Results of variance analysis showed that
aggressive subjects' theta activity in frontal, central, parietal and
temporal areas is lower than normal subjects. In addition there is an
increase in beta activity in frontal, central, parietal and temporal
areas compared with nonaggressive subjects. These results suggest
that the disorder changes the brain wave activity.

doi:10.1016/j.jns.2013.07.2035
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Tongue somatosensory evoked potentials in microvascular
decompression treated trigeminal neuralgia

M. Krbot Skorića, I. Adameca, G. Grahovacb, D. Chudyb, S. Hajnšeka,
M. Habeka. aUniversity Hospital Center Zagreb, Croatia; bClinical Hospital
Dubrava, Zagreb, Croatia

Background: Somatosensory evoked potentials of the tongue
(tSSEP) provide useful information about trigeminal afferent path-
way. The aim of this study was to evaluate tSSEP in trigeminal
neuralgia treatment with microvascular decompression.
Methods: Two patients with trigeminal neuralgia refractory to
conservative treatment underwent microvascular decompression of
the trigeminal nerve. tSSEP was performed a month prior to surgery
and in the month after the surgery in both patients. Pain frequency
and tSSEP were analyzed before and after surgery.
Results: In both patients a complete resolution of pain occurred. In
patient 1, tSSEP latencies became shorter then before surgery and
wave N1 appeared. The intensity of stimulation necessary to reach
the threshold was 4 mA before the surgery and 1 mA after the
surgery. A complete recovery of tSSEP after the operation was
achieved in patient 2.
Conclusions:The results of present studydemonstrate the value of tSSEP
in the evaluation of trigeminal conduction recovery after microvascular
decompression.

doi:10.1016/j.jns.2013.07.2036
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Reduce the risk in vulnerability in HIV

E. Philip. University of Ghana, Accra, Ghana

Background: Before the people can reduce the risk and vulnerability to
HIV, individuals and communities must understand the urgency to the
epidemic. They must be given basic facts about HIV/aids, taught set of
protective skills and offered access to appropriate services and products.
Methods: A cross sectional community based survey has been
conducted between January 2011 and April 2011 by interview of 419
heads of the households regarding the knowledge of HIV transmission
means in Accra, Ghana.
Results:Out of the interviewed 419 household heads, 287 (68.5%)were
females. 36%, 28% and 34.3% were in the age group of 40+, 31–40 and
15–30 respectively. The findings revealed that only 21 (5%) of study
participants mentioned four ways of HIV transmission (unprotected
sex, mother to child, sharp materials and blood transfusion). On the
other hand, 63 (15%) mentioned any three of the above route of
transmission, whereas the majority, 209 (50%) and 86 (20.5%)
mentioned two and one means of HIV respectively. On contrary about
40 (10%) of interviewed heads of household mentioned hardly any of
the transmission means. Males were about 2.4 times more likely to
mention unprotected sex as one means of transmission than females.
Conclusion: In general, knowledge of residents of Medina in the
capital town of Ghana about HIV transmission and prevention means
was low. Appropriate HIV/Aids education means ought to be tailored
to residents.

doi:10.1016/j.jns.2013.07.2037
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Ineffectiveness of topiramate and levetiracetam in infantile
spasms non-responsive to steroids

A.A. Mahmoud. Pediatric Neurology, KFMC, Riyadh, Saudi Arabia

Objectives: To compare the effectiveness of 2 novel antiepileptic
drugs Topiramate and Levetiracetam as a second line treatment for
infantile spasm when oral steroids fail.
Methods: Forty infants within 2 years of life with clinically- and
EEG-proven infantile spasms that did not respond to prednisone
(2 mg/kg/day in 2 divided doses) were recruited and randomized
into 2 groups. They were randomly assigned to either Topiramate
(group 1; 1 mg/kg/day for 3 days then increased by 1 mg/kg/day every
3rd day up to 6 mg/kg/day) or Levetiracetam, (group 2; 10 mg/kg/day
for 5 days and then increased by 10 mg/kg/day every 5 days up to
60 mg/kg/day).
Results: Of the 20 patients included in the final data analysis, 11 (55%)
were administered with Topiramate and 9 (45%), Levetiracetam.
Eighteen patients did not respond to the first drug and subsequently
to the other drugwhen crossed-over, if the first drug proved ineffective.
Two patients with infantile spasm responded to either one drug
respectively without crossover. Their EEGs improved with time. In
accordancewithHelsinki Declaration and Belmont Report Ethical codes,
we stopped recruitment at 20 patients due to the ineffectiveness of both
drugs. Thus, only 20 children were included in final data analysis.
Conclusion: The present study demonstrated the ineffectiveness of
Topiramate and Levetiracetam suggesting that current treatment
modalities are grossly inadequate underscoring the urgent need for
more research efforts to overcome current deficiencies. Two patients
with cryptogenic infantile spasm responded to treatment suggesting
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the potential for treatment of such patients with these two drugs
which merits further multicenter investigation.

doi:10.1016/j.jns.2013.07.2038
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Limbic encephalitis in a child with an atypical presentation

A.A. Mahmoud. Pediatric Neurology Department, KFMC,
Riyadh, Saudi Arabia

Background: Limbic encephalitis (LE) is a rare disorder that generally
has a subacute onset evolving over days to weeks. Patients presentwith
a variable combination of memory loss, seizures, and psychiatric
disturbance, and it is not rare for patients to be initially misdiagnosed.
Patient: We report a previously healthy twelve-year-old boy who
developed hisfirst episode of seizures at eight years of age. He had a total
of eight prolonged focal seizure episodes, and each episodewas followed
by a month of behavioral changes and short term memory loss. There
was no family history of seizures or other neurological disorders, and he
had an otherwise unremarkable neonatal and past medical history.
Results: Magnetic resonance imaging during each episode of seizures
showed alternating unilateral brain hemispheric involvement consistent
with LE that was followed by resolution for a total of six times. Despite a
negative laboratory evaluation for a large panel of paraneoplastic
antibodies, the clinical scenario and exclusion of other possible disorders
made recurrent LE the most likely diagnosis.
Conclusion: Limbic encephalitis is a rare disorder diagnosed primarily
on clinical criteria and often associated with the presence of a
paraneoplastic antibody. However, the lack of a positive paraneopalstic
antibody in a patientwith a triad of seizure, behavioral changes and short
memory loss dose not exclude the diagnosis. The unique presentation in
a seronegative patient like ours may indicate a previously unrecognized
antibody. To the best of our knowledge, such a case has never been
reported.

doi:10.1016/j.jns.2013.07.2039
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Homeostatic plasticity and human visual system

T. Boccia,b, N. Francinic, M. Caleod, S. Tognazzie, L. Maffeid, S. Rossib,
A. Priorif, F. Sartuccia,d. aDepartment of Neuroscience, Unit of Neurology,
Pisa University Medical School, Pisa, Italy; bDepartment of Neuroscience,
Neurology and Clinical Neurophysiology Section, Azienda Ospedaliera
Universitaria Senese, Siena, Italy; cDepartment of Neuroscience, University
of Pisa, Italy; dCNR Neuroscience Institute, Pisa University Medical School,
Pisa, Italy; eDepartment of Neuroscience, Cisanello Neurology Unit, Pisa
UniversityMedical School, Pisa, Italy; fDepartment of Neurological Sciences,
University of Milan, Fondazione IRCCS Ospedale Maggiore Policlinico,
Milan, Italy

Background and objective: The ability of cortical networks to regulate
neuronal activity within a useful dynamic range, called homeostatic
plasticity, has received growing attention. The threshold and direction of
excitability changes primed by low- and high-frequency rTMS in the
primary motor cortex (M1) can be reverted by a preceding session of
tDCS.Whether there is a similarmechanism in human visual pathways is
a matter of debate.
Materials and methods: In 15 healthy subjects we evaluated changes
in visual evoked potential (VEP) amplitude at two different contrasts

(K90% and K20%) by applying anodal or cathodal tDCS (20′, 1.5 mÅ) to
occipital cortex, followed by low- or high-frequency rTMS (0.5 for 20′
and 5 Hz for 60″, respectively).
Results: Anodal tDCS improved the amplitude of VEPs and this effect
was reverted by applying high-frequency rTMS (two-way ANOVA,
p b 0.001). Concurrently, cathodal tDCS led to a decrease in VEP
amplitude, which is reverted in its turn by a subsequent application
of 0.5 Hz rTMS (two-way ANOVA p b 0.01). There are no significant
changes in RMT values over time (p N 0.5), confirming the spatial
selectivity of our protocol.
Conclusion: Our data show that preconditioning excitability with tDCS
over the V1 can modulate the direction of plasticity induced by
subsequent application of 1 or 5 Hz rTMS. This pattern was observed
for both N1 and P1 components; since they appear to be generated in
striate and extrastriate cortex, respectively, these findings indicate that
homeostatic mechanisms could operate in both primary and higher-
order visual areas.

doi:10.1016/j.jns.2013.07.2040
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Tongue's motor evoked potentials in the differential
diagnosis between amyotrophic and primary
lateral sclerosis: A preliminary report

T. Boccia,b, L. Briscesea, E. Giorlia,b, S. Tognazzic, M. Naracic, F. Sartuccia,c,d.
aDepartment of Neuroscience, Unit of Neurology, Pisa University Medical
School, Pisa, Italy; bDepartment of Neuroscience, Neurology and Clinical
Neurophysiology Section, Siena University Medical School, Siena, Italy;
cDepartment of Neuroscience, Cisanello Neurology Unit, Pisa University
Medical School, Italy; dCNR Neuroscience Institute, Pisa, Italy

Introduction: Primary lateral sclerosis (PLS) is a neurodegenerative
disorder due to a selective loss of precentral pyramidal neurons. Our
purpose was to evaluate preferential impairment of pyramidal tract
to bulbar muscles in patients with PLS and identify a reliable
electrophysiological method to help clinicians in the differential
diagnosis from amyotrophic lateral sclerosis (ALS).
Materials and methods: We recorded motor evoked potentials
(MEPs) from tongues and anterior tibialis muscles in six patients
with PLS and compared the results, in terms of central motor
conduction time (CMCT), amplitude and duration of contralateral
silent period (cSP), with those obtained both from age-matched
healthy volunteers and patients affected by ALS.
Results: For lower limbs, CMCT resulted significantly increased in
PLS and ALS compared with healthy subjects (p b 0.01); we did not
disclose differences between ALS and PLS groups (p = 0.417). For
tongue's recordings, CMCT, absolute amplitude of MEPs and cSP were
significantly altered in PLS patients towards both ALS patients
(p b 0.05) and healthy volunteers (p b 0.01).
Discussion: We showed that tongue's MEPs are selectively impaired
in PLS compared with other motorneuron diseases. Our results
strengthen the hypothesis of a proximal axonal degeneration as a
pathological marker of PLS, probably reflecting a greater loss of
corticomotoneuronal connections rather than in ALS patients. That
could be confirmed by the shortening of cSP in cranial nerves, since
for bulbar muscles the spinal contribution for the generation of cSP is
ruled out.
Tongue's MEPs could represent an interesting electrodiagnostic test,
potentially useful for the early diagnosis of PLS.

doi:10.1016/j.jns.2013.07.2041
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Head ultrasound findings in healthy preterm infants: Their
correlation with gestational age and mode of delivery

Y. Yueniwati, D.R. Erawati. Radiology, University of Brawijaya,
Malang, Indonesia

Background: Brain injury is a major complication of preterm birth.
Some perinatal risk factors and demography could increase the
morbidity rate in preterm infant. Head ultrasound becomes impor-
tant diagnostic tool in neonates. Healthy preterm infants could have
brain abnormality visualizing on ultrasound examination.
Objective: To analyze the correlation between headultrasound findings
in healthy preterm infants with gestational age and mode of delivery.
Patients and methods: Observasional-analytic study using cross
sections took place in Saiful Anwar Hospital Malang — Indonesia
between July and September 2012. Healthy preterm infants
underwent head ultrasound examination within the first four days
of life. Fischer Exact test was used to analyze the correlation
between head ultrasound findings with gestational age and mode
of delivery.
Results: About 89.5% of 38 samples was ≥32 weeks gestational
age; and 52.6% of samples had sectio caesaria as mode of delivery.
There were three abnormal findings in head ultrasound: increasing
periventricular echogenity (5.3%), increasing deep parenchym
echogenity (5.3%) and obscuration of white-grey matter differen-
tiation (5.3%). There is no significant correlation between ultra-
sound findings with gestational age and mode of delivery.
Conclusion: There were abnormal head ultrasound findings in
some healthy preterm infants although there is no significant
correlation between ultrasound findings with gestational age and
mode of delivery. Head ultrasound in preterm infant could become
screening tool for early detection of brain injury.

doi:10.1016/j.jns.2013.07.2042
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The effect of epilepsy comorbidity in children with attention
deficit hyperactivity disorder

G.-Y. Sima, W.S. Kimb. aPediatrics, St. Mary's Hospital, Chengju, Republic
of Korea; bChungbuk National University, Cheongju, Republic of Korea

Purpose: The rate of attention deficit hyperactivity disorder (ADHD)
is higher in children with epilepsy than in the general population.
The 31–40% of ADHD is accompanied with epilepsy. There are not
many studies in ADHD with epilepsy. So we checked the effect of
epilepsy comorbidity in children with ADHD.
Methods: This study retrospectively examined the effect of epilepsy
comorbidity in children with ADHD. We studied 34 ADHD children
with epilepsy at Chungbuk National University Hospital and 38
ADHD children without epilepsy at Cheonju St. Mary's Hospital
because of ADHD with epilepsy or ADHD from January 2005 to
June 2010.
Result: In ADHD with epilepsy, there were 12 cases (35.2%) of partial
seizure, 11 cases (32.2%) of generalized seizure, 11 other cases (32.2%).
Among the abnormal sites found in EEG there were 15 cases in the
frontal lobe, 7 cases in the central lobe, 6 cases in the temporal lobe, and
3 cases in the occipital lobe. In ADHD with epilepsy, the combined type
is 76.4% and in ADHD without epilepsy, the inattentive type is 50.5%
(P= 0.004). There is more learning disability in ADHD with epilepsy
than in ADHD without epilepsy (P = 0.01).

Conclusion: In ADHD with epilepsy, the combined type showed
76.4%. There is more learning disability in ADHD with epilepsy than
in ADHD without epilepsy. This study showed the effect of epilepsy
comorbidity in children with ADHD.

doi:10.1016/j.jns.2013.07.2043
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Primary central nervous system lymphoma or vanishing tumor in
a patient presenting a Parinaud's syndrome

G. Piccirilloa, L. Lavorgnaa, A. Tessitorea, S. Bonavitaa, M. Cirillob,
F. Tortorab, M.R. Monsurròa, G. Tedeschia. aDepartment of Neurological
Sciences, II Division of Neurology, Second University of Naples, Naples,
Italy; bDepartment of Neuroradiology, Second University of Naples,
Naples, Italy

A 24-year-old man presented a one month palsy in the upward gaze.
MRI, immediately after the onset, showed a single lesion located in the
posterior midbrain with a maximum diameter of 2 cm, and perilesional
edema, involving the posterior commissure: hyperintense in T2,
hypointense in T1 and homogeneously enhanced after gadolinium.
Once admitted the patient showed signs of Parinaud's syndrome. CSF
showed 1 lymphocyte/μL and was negative for infection and demye-
linating disease. The patient underwent a pulse of methylprednisolone
of 1 g/die for five days with no symptom remission. One month later
MRI showed: decreased volume of the lesion with unchanged signal
characteristics including homogeneous contrast enhancement. HIV
serology, serological tests for autoimmune autoantibodies, PET and CT
total resulted negative. A diagnosis of primary central nervous system
lymphoma was considered and to attempt an histological diagnosis we
halted the steroid treatment for two months. At this point, once again
the MRI showed a lesion whose size and signal were comparable to the
firstMRI. Forty days later, as the patientwas scheduled for a stereotactic
biopsy, we performed another MRI and we found that the lesion had
almost completely disappeared: biopsy was no longer feasible. As the
lesion had almost regressed, and no other possible explanation could be
envisioned by the clinical and instrumental characteristics, we
suggested a diagnosis of vanishing tumor: a case in which there is a
strong suspicion of brain tumor from the clinical history and in which a
gadolinium enhancing lesion spontaneously disappear or decrease,
within 3 months, to less than 70% of the initial volume. Most vanishing
tumors in the central nervous systemmight eventually be diagnosed as
PCNSL.

doi:10.1016/j.jns.2013.07.2044

Abstract - WCN 2013
No: 10
Topic: 36 - Other Topic
Air- and bone-conducted cervical and ocular vestibular-evoked
myogenic potentials in patients with superior vestibular neuritis

S.-Y. Oha, J.S. Kimb, B.-S. Shina, T.-H. Yanga, S.-K. Jeonga. aDepartment
of Neurology, Chonbuk National University, Jeonju, Republic of Korea;
bNeurology, Seoul National University Bundang Hospital, Seongnam,
Republic of Korea

Objective: To determine the characteristic changes in cervical
(cVEMP) and ocular (oVEMP) vestibular evoked myogenic potentials
in superior vestibular neuritis (SVN), we recorded cVEMPs and
oVEMPs in patients with SVN (n = 33) and normal controls (n = 45)
to air-conducted sound (ACS) and bone-conducted vibration (BCV).
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Results: ACS induced cVEMPs revealed mostly normal (81.9%)
whereas results of ACS induced oVEMPs showed high rates of
abnormalities (82%). oVEMP by BCV at the mid-frontal (Fz) revealed
high rates of abnormalities (62.5%) especially on the contralesional
eye and none of them showed abnormality on the ipsilesional eye.
cVEMPs and oVEMPs induced by BCV at the mastoid process revealed
dissociated results. cVEMP to mastoid BCV showed low rates of
abnormalities (31.2%) whereas oVEMP to mastoid BCV revealed high
rates of abnormalities (75%).
Conclusions: The oVEMP in response to ACS may be mediated
by the superior vestibular nerve, probably due to an activation of
the utricular receptors. The high rates of abnormalities in Fz
BCV oVEMP also suggest a dependence on the intactness of the
superior vestibular nerve afferents. The dissociations in the
abnormalities of cVEMP and oVEMP induced by BCV at the
mastoid in patients with VN selectively involving the superior
vestibular nerve suggest that the origin of the vestibular nerve
afferents of oVEMP to mastoid BCV differ from those of cVEMP to
mastoid BCV. Therefore oVEMP to mastoid BCV also reflects
functions of the superior vestibular nerve afferents and most
likely the utricular function.

doi:10.1016/j.jns.2013.07.2045
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Sleep apnea in patients with diabetic neuropathy

A. Osamaa, Y. Ashoura, A. Abou-Hagara, N. El-Shazlyb, W. Al-Deeba,
R. Abd Al-Razeka, S. El-Kholyb. aNeurology, Suez Canal University,
Ismailia, Egypt; bClinical Neurophysiology, Cairo University, Cairo, Egypt

Background: Diabetes mellitus (DM) is a major chronic disease
with high morbidity, mortality and economic burden. Sleep apnea
is an increasingly recognized medical problem with its important
role in metabolic, vascular and behavioral aspects. The association
between sleep apnea and DM is likely to be complex.
Objectives: To detect prevalence, types and severity of sleep apnea
in diabetic patients, and to detect any relation between sleep apnea
and diabetic state, diabetic peripheral and autonomic neuropathy
and phrenic nerve affection.
Patients and methods: Forty four diabetic patients were included in
the study. Another 44 age and sex matched healthy subjects
representing the control group were included. All the subjects were
evaluated for diabetic state, peripheral neuropathy, autonomic
neuropathy and phrenic nerve affection. Sleep disorders were
assessed by overnight polysomnography recording.
Results: Sleep apnea was significantly more frequent in diabetic
patients (84.1%) than in non-diabetics (18.2%). Obstructive sleep
apnea was the most frequent type (65.9%) followed by mixed
(13.7%) and lastly central type (4.5%) in the diabetics. All the grades
of sleep apneas (mild, moderate and sever) were significantly more
frequent in diabetics (45.4%, 18.2%, 20.5% respectively). There was
significant relation between sleep apnea and age of the patient, male
sex, uncontrolled DM, duration of DM, diabetic autonomic neurop-
athy and phrenic nerve affection. There was no relation detected
between sleep apnea and diabetic peripheral neuropathy.
Conclusion: Sleep apneas (especially obstructive type) are more
frequent in diabetic patients with autonomic neuropathy and
phrenic nerve affection.

doi:10.1016/j.jns.2013.07.2046

Abstract - WCN 2013
No: 81
Topic: 36 - Other Topic
LAT software based comparative clinical trial of alcohol addicts in
Serbia and Austria

M. Jakovljevica, A. Rieglerb, M. Jovanovicc, N. Djordjevica, K. Patekb,
O.M. Leschb, H. Walterb. aPharmacology and Toxicology, The Faculty
of Medical Sciences, University of Kragujevac, Kragujevac, Serbia;
bPsychiatry and Psychotherapy, Medical University of Vienna, Vienna,
Austria; cPsychiatry, The Faculty of Medical Sciences, University of
Kragujevac, Kragujevac, Serbia

Background: Serbia is lacking marketing approval of few essential
anticraving medications to treat alcohol addiction. Comparative
research was undertaken to provide deeper insight and grounds for
reimbursement decisions.
Objective: Comparison of two European samples of alcoholic addicts
processed by LAT software to detect major differences related to
clinical evolution and treatment.
Patients and methods: 127 (116 males) Serbian and 136 (78 males)
Austrian alcohol addicts were clinically followed from January 2011 to
March 2012. The patients were assessed using the Lesch alcoholism
typology instrument (LAT).
Results:Age of onsetwas slightly higher in the Austrian sample (28.5 vs
30.0; p b 0.005). The Serbian sample has significantly higher rate of
anxiety disorders than in the Austrian sample (89.8% vs 26.5%,
p b 0.001). Suicidal tendencies, independent of alcohol intake or
withdrawal syndrome, are significantly higher in the Austrian sample
(1.6% vs 13.2% p b 0.001). There was no difference between the two
samples in Lesch Type IV (26 vs 28), but there was only a slight increase
in the Serbian sample in Type I (15 vs 10). In Austria, significantly more
Type II patients (32 vs 52) had been included, while the Serbian sample
comprised significantly more Type III patients.
Conclusion: Austrian and Serbian patients are quite similar, and that
there is no inhibiting factor that would further delay an introduction
and reimbursement of the modern anticraving medications in Serbia.
The differences in anxiety disorders might be due to the 1990s war,
and should be further investigated.

doi:10.1016/j.jns.2013.07.2047

Abstract - WCN 2013
No: 89
Topic: 36 - Other Topic
Slug, twist, and E-cadherin as immunohistochemical biomarkers
in meningeal tumors

M. Nagaishia,b, S. Nobusawab, H. Yokoob, A. Hyodoa, Y. Nakazatob.
aNeurosurgery, Koshigaya Hospital, Dokkyo University School of Medicine,
Saitama, Japan; bHuman Pathology, Gunma University, Graduate School of
Medicine, Gunma, Japan

Introduction: The overexpression of twist and slug and subsequent
down-regulation of E-cadherin facilitate the acquirement of invasive
growth properties in cancer cells. It is unclear which of these
molecules are expressed in mesenchymal tumors in the central
nervous system.
Methods: In the present study, we investigated 10 cases each of
hemangiopericytoma, solitary fibrous tumor, meningothelial, fi-
brous, angiomatous, and atypical meningiomas, and 5 cases of
anaplastic meningioma for slug, twist, e-cadherin, and n-cadherin
immunoexpression.
Results: Nuclear slug expression was observed in 9/10 (90%) hem-
angiopericytomas and 5/10 (50%) solitary fibrous tumors, but not in any
meningiomas, except for 1 case. Similarly, nuclear twist expression was
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more extensive in hemangiopericytomas and solitary fibrous tumors
thanmeningiomas. In contrast to slug and twist, the positive expression
of E-cadherin was observed in 39/45 (87%) meningiomas, but not in
any hemangiopericytomas or solitary fibrous tumors (P b 0.0001). The
fraction of tumor cells expressing E-cadherin in meningeal tumors was
negatively correlated to those of twist (P= 0.004) and slug
(P b 0.0001).
Conclusion: The overexpression of slug and twist with down-regulation
of E-cadherin was characteristic findings in hemangiopericytomas and
solitary fibrous tumors, but not in meningiomas. The immunohisto-
chemical profiles of the two tumor groups may be useful as diagnostic
markers in cases that present a differential diagnosis challenge, and be
associated with aggressive behavior in meningeal tumors.

doi:10.1016/j.jns.2013.07.2048
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Cannabis sativa induces sedation in mice

R.A. Magajia, M.G. Magajib, F. Asemaa, S.Z. Paula. aHuman Physiology,
Ahmadu Bello University, Zaria, Nigeria; bPharmacology and Therapeutics,
Ahmadu Bello University, Zaria, Nigeria

Cannabis sativa (Marijuana) is a tobacco-like substance. It is a dry
shredded green and brown mix of flowers, stems, seeds and leaves of
Cannabis sativa plant. It is used for medicinal purposes; as a
recreational drug and for obtaining fiber. In this study, the effect of
acute administration of Cannabis sativa on sedation was evaluated
using elevated plus maze and staircase test in mice. Intraperitoneal
administration of the cannabis at doses of 250–1000 mg/kg signifi-
cantly (P b 0.05) and dose-dependently decreased the mean open
and close arms entry; with no significance on the open and close
latencies except the close arm latency of the 500 mg/kg animal group
when compared to the control group. On the other hand, there was a
significant (P b 0.05) and dose-dependent decrease in the number of
stairs climbed and number of rearing on the staircase test as
compared to the control. These results therefore suggested that
acute Cannabis sativa administration induces sedation in mice.

doi:10.1016/j.jns.2013.07.2049
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The case of prenatal diagnostics of Dendy–Walker syndrome

A.A. Shevchenkoa, T.V. Avramenkob. aChildren's Psychoneurology,
Institute of Pediatrics, Obstetrics and Gynecology, Kiev, Ukraine;
bObstetric Endocrinology and Pathology of the Fetus, Institute of
Pediatrics, Obstetrics and Gynecology, Kiev, Ukraine

Congenital malformations of the central nervous system (CNS) is one
of the first places in mortality and one of the causes of serious
neurological pathology and early childhood disability.
Dendy–Walker syndrome (DWS) is a rare and severe congenital
anomaly of the CNS (the frequency is 1 on 25,000–35,000) with
difficulties of prenatal diagnostics. This usually becomes possible after
18–20 weeks of pregnancy. Further, a case is presentedwith the prenatal
diagnostics of DWS by an ultrasound examination and in utero MR
imaging. Life history and medical history of pregnant women—without
peculiarities. Ultrasound examination at 18 weeks of gestation —

without visualization of pathology. Ultrasound examination at 24 weeks
of pregnancy— unclear visualization of worm of cerebellum, hypoplasia

of the cerebellar hemispheres as a “banana”, difficult visualization of the
corpus callosum. To clarify the diagnosis and differential diagnosis in
utero MR imaging was performed.
Conclusion: Dendy–Walker syndrome. In utero MR imaging is a
modern non-invasive and exact method for CNS abnormality
imaging of the fetus. MR imaging may improve significantly the
quality of prenatal diagnostics with optimization of the obstetric
tactics and subsequent treatment of the newborn. Improvement
of methods of diagnostics, screening for pregnant women with
determination of congenital pathology of the fetus, and the
introduction of modern perinatal technologies are the main
directions for reduction of the perinatal mortality and early
childhood disability.

doi:10.1016/j.jns.2013.07.2050

Abstract - WCN 2013
No: 101
Topic: 36 - Other Topic
We need a paradigm shift in research on reading and dyslexia:
Fundamental problems with FMRI studies of written
language processing

S. L. Strauss. Baltimore, MD, USA

Background: Over the past two decades, functional MRI has become
a widely accepted tool to study reading. fMRI-based research claims
that:

1) specific brain sites exist where visual letters are converted to oral
language phonemes;

2) these sites are impaired in dyslexic readers; and
3) intensive remediation on letter–sound correspondences (phonics)

can literally “repair” these sites.

Psychological models of reading, however, call these claims into
question.
Objective: To demonstrate that

1) fMRI is an inappropriate tool to study reading and dyslexia; and
2) the neuroscientific study of reading and dyslexia needs to

incorporate the psycholinguistic nature of meaning construction
and its neuroanatomic foundation in cortical–subcortical circuitry.

Cortical–subcortical circuitry must be reconceptualized as a feed-
forward, not feed-back system.
Materials andmethods: Literature reviews are conducted of the formal
linguistics of letter–sound mapping, saccades and fixations during
reading, cortical–subcortical circuitry, and the psycholinguistics of
reading.
Results: Letter–sound mappings differ significantly from what is
assumed in fMRI-based research. Eye movement studies reveal that
proficient readers do not fixate on fully one third of the words in a
visual text display. Cortical–subcortical tracts constitute the feed-
forward component of executive functioning. Meaning-construction
relies on psycholinguistic strategies far more efficient and effective
than letter–sound conversion. The spatial and temporal resolution
capacity of fMRI is adequate for identifying letter–sound brain
regions, but not for identifying meaning-construction neuroanatomy.
Conclusion: Reading must be described within a meaning-
construction psychological paradigm. It is an executive process
beyond the technical resolution capacity of fMRI. Its neuroana-
tomic basis lies in feed-forward cortical–subcortical tracts.

doi:10.1016/j.jns.2013.07.2051
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Cardiovascular autonomic function in healthy offsprings with
parental history of type 2 diabetes mellitus

R.K. Goita, R. Khadkab, B.H. Paudelb. aDepartment of Physiology,
Nepalgunj Medical College, Banke, Nepal; bDepartment of Physiology,
B.P. Koirala Institute of Health Sciences, Dharan, Nepal

Background: It has been shown that patients with type 2 diabetes
mellitus (T2DM) exhibit altered autonomic activity of cardiovascular
system.
Objective: The current study aimed to compare cardiovascular
autonomic function between the healthy offsprings with and without
parental history of T2DM.
Material and methods: Heart rate variability (HRV) and cardiovascular
autonomic reactivity of 80 healthy male subjects, between the age group
of 18 and 30 years were assessed. The study group consisted of 40
subjects with parental history of T2DM and control group included 40
subjects without parental history of diabetes. HRV was assessed by fast
Fourier transformation of supine 5 min ECG epoch recorded at sponta-
neous respiratory rates. Cardiovascular autonomic reactivitywas assessed
by deep breathing, Valsalva maneuver, handgrip and head up tilt.
Results: In HRV, all the time domainmeasureswhich are themarkers of
parasympathetic activity were comparable. In frequency domain
measures, low frequency (LF) which is the marker of sympathetic
activity and high frequency (HF) which is the marker of parasympa-
thetic activity as well as LF/HF which is the sympathovagal balance
were comparable. Among autonomic reactivity variables, deep breath-
ing and Valsalva ratio which are the markers of parasympathetic
reactivity were comparable. Similarly, rise in diastolic blood pressure
during handgrip and change in systolic blood pressure in head up tilt
which are the markers of sympathetic reactivity were also comparable.
Conclusion: This study concludes that the parental history of
diabetes does not have an impact on cardiovascular autonomic
function in offsprings between the age group of 18 and 30 years.

doi:10.1016/j.jns.2013.07.2052
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Cepheid Genexpert® MTB/RIF in CSF diagnosis of tuberculous
meningitis among HIV-infected patients in Africa: 3 case
reports from Kenya

P.O. Yongaa, J. Mamlinb. aMedical Services, Ministry of Health, Nairobi,
Kenya; bMedicine, Academic Model Providing Access to Healthcare
(AMPATH), Eldoret, Kenya

Background: Tuberculous meningitis (TBM) is one of the most
aggressive forms of meningitis with high mortality outcomes if not
diagnosed and treated early, especially in immunosuppressed
individuals. Few case reports and studies have been documented
on the use of Cepheid GeneXpert® MTB/RIF in CSF. The aim was to
highlight the use of Cepheid GeneXpert® testing for the presence of
Mycobacterium tuberculosis.
Methods: The clinical features of 3 new HIV patients diagnosed with
TBM using Cepheid GeneXpert® MTB/RIF are described and collated
with other reported cases in a systematic literature review.
Results: Case I involved a 39 year old HIV-infected female with
headache, lower back pain, productive cough, and dizziness, had
positive CSF evidence of Cryptococcus neoformans, high CSF protein
(118.3 mg/dL), and positive evidence of Mycobacterium tuberculosis on
GeneXpert® analysis. Case II involved a 28 year old HIV-infected female

with headache and altered mental status, negative CSF evidence of
Cryptococcus neoformans, high CSF protein (386.2 mg/dL), and positive
evidence ofMycobacterium tuberculosis onGeneXpert® analysis. Case III
involved a 28 year oldHIV-infected femalewhopresentedwith headache
and reduction in loss of consciousness, had negative CSF evidence of
Cryptococcus neoformans, high CSF protein levels (315 mg/dL), and
positive evidence ofMycobacterium tuberculosis on GeneXpert® analysis.
Conclusion: Despite the paucity of data on its use, Cepheid
GeneXpert® PCR technology can be used relatively cheaply within
resource-limited settings in the timely diagnosis of TBM so as to
improve the prognosis of HIV-infected patients who present with
clinical suspicion of TBM.

doi:10.1016/j.jns.2013.07.2053
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A case of autoimmune encephalitis caused by antibodies to
GABA-B receptor

S. Dhungana, K. Nunez-Wallace, C. Van Hook, J. Kass. Neurology,
Baylor College of Medicine, Houston, TX, USA

Objective: To describe a case of autoimmune encephalitis caused by
antibody to GABAB receptor.
Background: Autoimmune encephalitis resulting from antibodies to
GABAB receptor is uncommon. These patients usually present with early
or prominent seizures. About one third of these cases can have an
underlying tumor, usually small cell lung cancer. Immunotherapy and
treatment directed at the underlying tumor may cause resolution of the
condition.
Method: Case report.
Results:Wereport a case of a 29-year oldmale presentingwith 2 weeks
of history of cognitive and behavior dysfunction and new onset
generalized tonic–clonic seizures. There were no focal neurological
deficits on examination. EEG showed diffusely slow background. MRI of
the brain and was essentially normal except for a subtle questionable
leptomeningeal enhancement in bilateral occipitoparietal sulci butwith
no corresponding FLAIR abnormality. CSF analysis demonstrated a
lymphocytic pleocytosis andmildly elevated protein. Viral studies were
negative. High titers of antibody against the GABAB receptor was
detected in both the serum and the CSF confirming the diagnosis of
GABAB receptor autoimmune encephalitis. CT chest, abdomen and
pelvis and a testicular ultrasound were all normal. He was treated with
steroids, intravenous immunoglobulin and rituximab but remains
encephalopathic three months after the treatment.
Conclusions:GABA-B receptor autoimmune encephalitis is uncommon.
Recognition of this condition as well as the other forms of autoimmune
encephalitis is important as immunotherapy and treatment of the
underlying tumor can be effective.

doi:10.1016/j.jns.2013.07.2054
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Thalamic lesions profile by MRI as predictors for outcome in cases
of acute disseminated encephalomyelitis

I. Shoukry, M. Yousry, H.A. Ghaffar, H. Moharam. Neuropediatrics,
Cairo University, Cairo, Egypt

Background: Acute disseminated encephalomyelitis (ADEM) is a
febrile episode associated with disturbed consciousness, seizures and
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neurological dysfunctions. The aim is to correlate between thalamic
MRI findings and outcome and to determine if brain imaging can
predict sequelae or not.
Patients and methods: Thirty two cases of ADEM were recruited in
the acute condition. Patients were hospitalized and given pulse
methylprednisolone and IVIG. Cranial or cranio-spinal neurological
dysfunction was assessed clinically. Brain MRI, digital EEG and
lumbar puncture were done for all cases.
Results: Mean age at presentation was 4.6 ± 2.4 years. Twenty were
males and 12 females. Patients presentedwithmotor weakness (100%),
fever (80%), disturbed consciousness and seizure (73%). MRI brain
showedmultifocal punctate to large flocculent high T2 and FLAIR signal
intensity involving subcortical white/grey matter junction (86%),
periventricular white matter (80%), brain stem (40%), cerebellum
(31%) and bilateral thalami (25%). The callososeptal interface was not
involved in any of them. Twenty three patients recovered without
neurological deficits while 9 showed sequelae. All patients having
bilateral thalamic involvement had sequelae. The thalamic lesionswere
in 2 cases in the form of hemorrhagic foci and necrosis. These two cases
had severe neurological deficits in the form of spasticity with speech
regression.
Conclusion: Thalamic lesions in ADEM are associated with neuro-
logical sequelae in the form of spasticity, squint and hemiplegia.
MRI findings that may predict severe neurological deficits are
hemorrhagic foci, necrosis or edema in thalamus.

doi:10.1016/j.jns.2013.07.2055
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Posterior cranial fossa tumors in children at a referral hospital in
Subsaharan Africa

V. Kwasi. University of Nairobi, Nairobi, Kenya

Background: Posterior fossa tumours in children results in morbidity &
mortalityworldwide. In Subsaharan Africa delayed diagnosticmodalities
and lack of awareness of the symptoms and signs is common.
Objective: To review the management of posterior fossa tumours in
children.
Design: A retrospective analysis of children treated for posterior
fossa tumours between 2009 and 2012.
Setting: Neurosurgery unit, Kenyatta National Teaching and Referral
Hospital. This is the only specialized unit among the public hospitals
in Kenya where such patients are referred.
Results: 54 children were treated for posterior fossa tumours between
2009 and 2012. 30males and 24 females were attended to giving a M:F
ratio of 1.25:1. The age varied between 1 and 16 years with a mean of
7.4 years. Cerebellar symptoms were the most common mode of
presentation (32%) followed by headaches and vomiting. 30% of our
patients were blind at presentation probably due to chronic effects of
raised intracranial pressure. Out of 18 patients with histological
diagnosis of meduloblastomas, over 90% were females and only 2 were
males. Astrocytomas were evenly distributed at 7 males and 9 females.
The mean duration of symptoms was 5.4 months while it took 6 weeks
between time of diagnosis and treatment.
Conclusion: Posterior fossa tumours in our set-up are more common in
males than in females, M:F ratio of 1.25:1. Over 90% of medulloblasto-
mas are found in female children. The delay in diagnosis and definitive
management is noted probably due to lack of awareness and expensive
management modalities.

doi:10.1016/j.jns.2013.07.2056
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Clinical outcome after microsurgical resection of spinal canal
meningioms: Multidisciplinary team experience

H.H. Salamaa,M.A.B.Mattarb, A.A. Ezz Eldinb, A.S. Zidanb,M. Abu-Hegazya.
aNeurology, Mansoura University, Mansoura, Egypt; bNeurosurgery,
Mansoura University, Mansoura, Egypt

Background:Meningiomas are primary and the second most common
type of benign tumors of the central nervous system derived from
meningothelial cells.
Objective: To evaluate the clinical outcome of posterior approach
microsurgical resection of spinal meningiomas.
Patients and methods: 32 patients underwent microsurgical
resection via the posterior approach; visual analogue scale (VAS)
and medical research council (MRC) were used for clinical evalua-
tion. All patients underwent clinical evaluation, MRI pre- and post-
operation. Follow up duration was about 1 year after surgery.
Results: The patients enrolled comprise 26 females and 6 males,
with a median age of 48 years old (range 22–74). 26 cases
experienced clinical improvement following operations. The extent
of tumor resection was Simpson Grade I in 5 patients, Grade II in 20,
and Grade III in 7. No recurrence could be detected after one year of
follow up. There were two cases of postoperative CSF leakage and
two cases of worsened neurological status due to operative
morbidity. No immediate postoperative mortality.
Conclusion: Gross total resection is associated with no recurrence
and favorable clinical outcome when applied, regardless of dural
origin control.

doi:10.1016/j.jns.2013.07.2057
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Clinical characteristics in association with neurodegenerative
diseases and cancer

I. Nozakia, Y. Kato-Motozakia, T. Ikedaa, A. Tagamib, K. Takahashia,
C. Ishidaa, K. Komaia. aNeurology, National Hospital Organization,
Iou National Hospital, Kanazawa, Japan; bInternal Medicine,
National Hospital Organization, Iou National Hospital, Kanazawa, Japan

Background: Patients with neurodegenerative diseases sometimes
suffer from malignancies.
Objective: The purpose of our study was to examine whether there
are clinical features in Japanese patients with both neurodegenera-
tive diseases and cancers.
Patients and methods: We retrospectively analyzed the clinical
characteristics of consecutive Japanese patients with neurodegener-
ative diseases during the past five years, including amyotrophic
lateral sclerosis (ALS), Parkinson's disease (PD), dementia with Lewy
bodies, progressive supranuclear palsy (PSP), corticobasal degener-
ation (CBD), and multiple system atrophy (MSA).
Results: Out of 292 patients, the following 39 patients had cancers,
including a past history: ALS, 16 (16.0%); PD, 8 (9.3%); PSP, 7
(19.4%); CBD, 1 (6.7%); and MSA, 7 (15.9%). About 10% of patients
with ALS, PD, PSP or MSA developed cancer after onset of the
disease; about 30% of patients with ALS, PD or PSP occurring with
cancers died of cancer. Gastric cancer was the most common before
onset of ALS (62.5%), but did not develop after onset of ALS.
Conversely, PD patients frequently developed gastric cancers after
the onset of neurological signs (60.0%) in spite of no cancer before
onset of PD. The proportion of breast cancer in MSA (45.5%) was
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significantly higher than in other neurodegenerative diseases
(2.7%).
Conclusion: ALS, PD or MSA patients with cancer showed clinical
characteristics unique to each neurodegenerative disease in Japan,
compared to other countries. It is necessary to be aware of cancer in
patients with ALS, PD or PSP because one-third of their deaths is
caused by cancer.

doi:10.1016/j.jns.2013.07.2058
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Subacute sclerosing panencephalitis: A familial occurrence of two
cases in Kosova

M. Shehua, S. Ahmetib, A. Shalac, R. Krasniqic. aRegional Hospital,
Prizren, Kosovo; bInfectious Disease Clinic, University Clinical Center of
Kosova, Prishtina, Kosovo; cRegional Hospital ‘Prim.Dr.Daut Mustafa’,
Prizren, Kosovo

Subacute sclerosing panencephalitis is a progressive neurodegenerative
disease of children and adolescents. It arises as a late complication of
primary measles infection. SSPE is an active brain infection with a
defective measles virus. We report two cases of SSPE that developed in
two unvaccinated first cousins that come from a rural part of Kosova.
Familial occurrence of SSPE is already reported, but the predisposing
genetic mechanisms that may be inherited are yet to be proven.
Atypical SSPE presentation is found in one of the cases, while the classic
one in the other. SSPE is an important disease to be excluded in the
differential diagnosis in children manifesting neurodegenerative
diseases, especially in developing countries such as Kosova.

doi:10.1016/j.jns.2013.07.2059
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Opioid receptors influence blood–brain barrier permeability,
cerebral blood flow and serotonin levels following
forced swimming exercise in young rats

H.S. Sharmaa, A. Sharmaa, R. Patnaikb, D.F. Muresanuc. aSurgical
Sciences, Anesthesiology & Intensive Care Medicine, Uppsala University
Hospital, Uppsala, Sweden; bNational Institute of Technology, School
of Biomedical Engineering, Banaras Hindu University, Varanasi, India;
cClinical Neurosciences, Medicine & Pharmacy Cluj-Napoca,
Cluj-Napoca, Romania

Effect of forced swimming (FS) exercise on cerebral blood flow, blood
brain barrier permeability and regional brain serotonin level was
examined in young normotensive rats. Subjection of rats to FS for
30 min resulted in marked increase in the regional blood–brain barrier
permeability in 14 brain regions. The regional cerebral blood flow (CBF)
exhibited significant decrease in 6 brain regionswhereas, no changes in
4 brain regions were observed. In another 4 regions there was a mild
increase in the regional CBF. Measurement of regional brain serotonin
content exhibited increase in few regions while in many other regions
the serotonin level was decreased significantly.
Pretreatmentwith naloxone, an opiate receptor antagonist significantly
attenuated the breakdown of the BBB permeability and reduced
cerebral blood flow changes. The serotonin level also did not alter
significantly. This effect wasmore pronounced in rats treatedwith high
dose (10 mg/kg, i.p.) of the compound, compared to lower (1 mg or
5 mg/kg, i.p.) dosages. These observations suggest that opioids

significantly influence FS induced changes in BBB permeability, CBF
and serotonin levels, not reported earlier.

doi:10.1016/j.jns.2013.07.2060
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Prognosis of benign paroxysmal positioning vertigo: Long term
outcome and its prognostic factors

B.K. Kim. Neurology, Eulji Hospital, Seoul, Republic of Korea

Background: Even though Benign Paroxysmal Positional vertigo
(BPPV) is most common cause of episodic vertigo, its prognosis is not
well defined. In this study we aimed to identify long-term prognosis of
BPPV and prognostic factors associated with its recurrence: sex, age,
affected canal type, and etiology of BPPV, previous history of BPPV, and
time period for cure.
Methods: A total of 1123 consecutive patients were diagnosed with
BPPV through 10 years from January, 2000. Using Kaplan–Meier survival
analysis, we investigated the cumulative recurrence rate of BPPV and
calculated hazard ratio of the variables associated with recurrences.
Result: After excluding intractable cases or follow-up loss before cure,
106,955 patients (mean age: 56.7 ± 13.4 years old, female: 72.97%)
were analyzed in this study. The 30 day, 3 month, 6 month, 1 year,
2 year, 3 year, 5 year, 7 year and 10 year cumulative recurrence rates of
total subject were 3.8%, 10.9%, 16.4%, 21.8%, 27.6%, 30.8%, 34.1%, 36.0%,
3.8%, 10.9%, 16.4%, 21.7%, 27.4%, 30.6%, 33.9%, 35.8%, and 41.8%
respectively. Recurrence rates of female and time period for cure
(TPC)more than 1 daywere 46.7% and 54.10% respectively, whichwere
higher than those of male (30.9%) and TPC ≤ 1 day (38.4%) with
statistical significance in the survival analysis and those were
independently raised hazard of recurrence.
Conclusion: We observed that substantial proportion of patients
with BPPV recurred. Gender and time period for cure independently
raised the risk of recurrence.

doi:10.1016/j.jns.2013.07.2061
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Recurrent tetanus in diagnosed breast cancer patients of the
Philippine General Hospital

J.E. Bautista, L.L. Shiong Shu, J.L. Pascual, P.M. Pasco. Department of
Neurology, University of the Philippines — Philippine General Hospital,
Manila, Philippines

This is the first report of recurrent tetanus in two cases of breast
cancer. The first case is of a 40-year old female with intraductal
carcinoma of the right breast who was admitted for tetanus with
breast mass ulcers as presumptive focus. She was given anti-tetanus
vaccines and appropriate antibiotics. No wound debridement was
done for fear of tumor seeding. She was discharged clinically cured of
tetanus. Despite adequate treatment, the patient had recurrence of
the tetanus 40 days after discharge. The second case is of a 56-year
old female diagnosed with intraductal carcinoma of the left breast
who developed tetanus after accidentally injuring the breast mass
with a door nail. Similarly, she was given anti-tetanus vaccines and
appropriate antibiotics. There was no consent to any intervention on
the breast mass. She was discharged cured, but returned after
32 days with recurrent tetanus. The recurrence of tetanus in these
patients could be due to incomplete elimination of the infection,
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presence of chronic wound, and inability to mount sufficient
immunity. Tetanus is a preventable and treatable condition with
high mortality. Gathering of local data on recurrent tetanus and
vaccine efficacy may be subject of future studies. It is recommended
that guidelines on themanagement of tetanus specifically in immuno-
compromised patients with untreated chronic wounds as well as
policies on routine vaccination of cancer patients be formed.

doi:10.1016/j.jns.2013.07.2062
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Diagnostic challenge and steroid-dependence in a HIV patient with
cryptococcal immune reconstitution inflammatory syndrome

K.P. Nga, L.M. Lingb, K. Tana. aDepartment of Neurology, National
Neuroscience Institute, Singapore; bDepartment of Infectious Disease,
Tan Tock Seng Hospital, Singapore, Singapore

Background: Cryptococcal immune reconstitution inflammatory
syndrome (IRIS) developing in human immunodeficiency virus
(HIV) patients has been well described following immune recovery
with highly active antiretroviral therapy (HAART). Prompt diagnosis
of cryptococcal IRIS and treatment often lead to better outcomes.
Diagnosing IRIS may be challenging. Optimal duration of treatment
for cryptococcal IRIS is unknown.
Objective: To describe the challenges in diagnosis and treatment of
cryptococcal IRIS in a HIV patient.
Patients and methods: Patient followed up in Departments of
Neurology and Infectious Disease from 2007 to 2013.
Results: A 43-year-old male HIV patient with multiple opportunistic
infections (pneumocystis carinii pneumonia, cytomegalovirus retini-
tis, cryptococcal meningitis and disseminated mycobacterium avium
complex infection) was treated with HAART from Dec 2007. Initial
CD4 count of 21 gradually improved to 82 in May 2009. He
subsequently developed recurrent episodes of right hemiparesis,
numbness, dysarthria, dizziness and seizures from Oct 2008 to Jun
2009. Serial brain MRI scans showed progressive T2-weighted white
matter hyperintensities and leptomeningeal enhancement, predom-
inantly in the left parietal region. Cerebrospinal fluid showed
lymphocytic pleocytosis and negative for bacterial, viral and fungal
etiologies. He was initially empirically treated with antituberculosis
medications and prednisolone, but his seizures would recur when-
ever steroids were tapered. Brain biopsy in Jul 2009 eventually
showed cryptococcal meningitis and cerebritis. He remained well
with anticonvulsants and oral steroids, but could not be weaned off
steroids (currently 5 mg daily) as his seizures would recur.
Conclusion: Cryptococcal IRIS diagnosis can be challenging. Duration
of steroid treatment for cryptococcal IRIS may be prolonged.

doi:10.1016/j.jns.2013.07.2063
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Management preferences and prognosis for primary intracranial
melanocytic neoplasms

B. Splavski, D.Muzevic.Neurosurgery, Osijek University School of Medicine,
Osijek, Croatia

Background: Contrary to relatively frequent metastatic melanoma,
primary melanocytic CNS neoplasms are rare, coming up from

melanocytes situated in the leptomeninges. These lesions incorporate
diffuse meningeal melanomatosis, melanin-pigmented meningioma,
well-differentiated benign melanocytoma, and primary malignant
intracranial and/or spinal melanoma.
Objective: The authors report a case of a 59-year man with a
primary intracranial malignant melanoma which was successfully
operated on. The management preferences and prognosis of such a
rare disease are discussed, based on the clinical characteristics,
neuroradiological, and pathohistological diagnostics, and a litera-
ture review.
Material and methods: Brain computed tomography and magnetic
resonance imaging are performed to disclose a solitary contrast
enhanced intraparenchymal parasagittal mass lesion of the left
occipital lobe, mimicking a falx meningioma. The tumor manifested
with the right side homonymous hemianopsia due to compression of
the adjacent brain. The patient underwent the left side occipital
osteoplastic craniotomy and the tumor was completely micro-
surgically removed. Pathohistological and immunohistochemical
analysis of the tumor tissue samples was carried out to make a
distinction between melanocytoma, as well as other pigmented brain
tumors, and malignant melanoma. Postoperatively, the additional
whole brain irradiation was applied.
Results: At a one year follow-up, the patient clinical and neurological
recovery was comprehensive, while neuroradiology found no tumor
remained or re-emergence of the disease.
Conclusion: The biological behavior of primary melanocytic neo-
plasms is uncertain and these lesions may recur as malignant
melanoma. Hence, a thorough radiological diagnostics, meticulous
pathohistological examinations, and complete tumor surgical
resection followed by irradiation therapy may be prognostically
beneficial.

doi:10.1016/j.jns.2013.07.2064
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Prevalence of Alzheimer's and Parkinson attending
physiotherapy services

G. Baquero Sastre, M. Dominguez. Neurorehabilitation Physiotherapy,
Manuela Beltran University, Bogota, Colombia

Introduction: Alzheimer and Parkinson diseases have been increas-
ing in its presentation by the phenomena of aging, and to determine
their prevalence is important for its implications for movement and
functional performance.
Objective: To establish the prevalence of cases of Alzheimer's and
Parkinson attended in Physiotherapy services.
Materials and methods: Cross-sectional study in which statistical
records was taken care of patients over 45 years old seen during
2012 in the health care practices of Physical Therapy Program at the
University Manuela Beltran.
Results: During 2012 they responded to a total of 3063 people over
45 years old. Alzheimer's disease reached a prevalence of 6.82%
(n = 209, standard error = 0.01), whereas 2.12% of treated patients
had a diagnosis of Parkinson's disease. The 77.51% (n = 162,
standard error = 0.01) of those who were treated for Alzheimer
were female in gender (χ2 = 30,146 p b 0.05, OR = 2.47, 95% CI
1.80–3.35), while in the case Parkinsons 52.30% of those affected
were male (n = 34, standard error = 0.05) (χ2 = 3.85 p b 0.05,
OR = 1.62, 95% CI 1.05–2.48). In the observation period were treated
344 people with chronic degenerative neurological conditions
among which Alzheimer's disease represent the 60.75% of cases
ranking first (n = 209, standard error = 0.02).
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Conclusions:Alzheimer's disease has a higher prevalence of occurrence
relative to Parkinson and it occurs most frequently among persons of
female gender.

doi:10.1016/j.jns.2013.07.2065

Abstract — WCN 2013
No: 445
Topic: 36 — Other topic
Prevalence of chronic degenerative diseases and traumatic
nervous system in adolescents and adults

G. Baquero Sastre, M. Dominguez. Neurorehabilitation Physiotherapy,
Manuela Beltran University, Bogota, Colombia

Introduction: The demographic, social and lifestyle of the popula-
tion factors have led to the increase in cases of chronic degenerative
and traumatic neurological diseases that have significant impacts on
the processes of life for people.
Objective: To establish the prevalence of chronic degenerative and
traumatic diseases of the nervous system in adolescents and adults.
Materials and methods: Cross-sectional study in which statistical
recordswere taken care of patients over 15 years old seen in 2012 in the
health care practices of Physical Therapy Program at the University
Manuela Beltran.
Results:During 2012 they attended a total of 4122 people over 15 years
old. 25.76% (n= 1062, standard error = 0.00) of these people were
intercepted with neurological problems. 17.98% (n= 191, standard
error = 0.02) of people with neurological diseases were due to trauma,
and 32.39% (n= 344, standard error = 0.02) had chronic degenerative
diseases. 44.5% (n= 85, standard error = 0.03) of people with
traumatic disease had brain injury, while among those with chronic
degenerative diseases the 60.75% (n= 209, standard error = 0.02)
reported disease cases, e.g. Alzheimer. 72.94% of people with traumatic
brain injury were male (n= 62, standard error = 0.02), and 77.51%
(n= 162, standard error = 0.01) of people with Alzheimer's disease
were women.
Conclusions: Chronic degenerative diseases tend to be more
prevalent diseases in the nervous system than traumatic diseases,
the first disease chronic degenerative as Alzheimer, and in traumatic
disease as brain injury.

doi:10.1016/j.jns.2013.07.2066
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Diffusion-weighted cranial MR imaging in Wernicke's
encephalopathy associated with enterocutaneous fistula

B. Caglia, A. Tekatasb, S. Tuncela, Y. Celikb. aRadiodiagnostic,
Trakya University School of Medicine, Edirne, Turkey;
bNeurology, Trakya University School of Medicine, Edirne, Turkey

Wernicke's encephalopathy is a rare neurological disease due to tiamin
deficiency and characterized by ophthalmoparesis, disturbed con-
sciousness and ataxia. It is known that periventricular white matter,
medial thalamic nuclei, massa intermedia, and mammillary bodies are
affected in Wernicke's encephalopathy. Chronic alcoholism, anorexia,
peritoneal dialysis, hyperemesis gravidarum and total parenteral
nutrition are the most common causes of Wernicke's encephalopathy.
We presented three patients who had Wernicke's encephalopathy due
to total parenteral nutrition and tiamin deficiency.

doi:10.1016/j.jns.2013.07.2067
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Association between DBH gene polymorphisms and attention
deficit hyperactivity disorder in Korean children

M.H. Lima, C.M. Leeb, H.J. Kwonc. aPsychiatry, Environmental Center,
Dankook University, Cheonan, Republic of Korea; bNeurology, Dankook
University, Cheonan, Republic of Korea; cPreventiveMedicine, Environmental
Health Center, Dankook University, Cheonan, Republic of Korea

Attention deficit hyperactivity disorder (ADHD) is a common disorder
of the school-age population. ADHD is familial and genetic studies
estimate heritability at 80–90%. The aim of the present study was to
investigate the association between the genetic type and alleles for DBH
gene in Korean childrenwith ADHD. The sample consisted of 142 ADHD
children and 139 control children. We diagnosed ADHD according to
DSM-IV. ADHD symptoms were evaluated with Conners' Parent Rating
Scales and Dupaul Parent ADHD Rating Scales. Blood samples were
taken from the 281 subjects, DNA was extracted from blood lympho-
cytes, and PCR was performed for DBH polymorphism. Alleles and
genotype frequencies were compared using the Chi-square test. We
compared the allele and genotype frequencies of DBH gene polymor-
phism in the ADHD and control groups. This study showed that there
was a significant correlation among the frequencies of the rs1611115
(OR= 0.64, 95% CI = 0.42–0.97, p= 0.034) of alleles of DBH, but the
final conclusions are not definite. Follow-up studies with larger patient
or pure subgroups are expected. These results suggested that DBH
might be related to ADHD symptoms.

doi:10.1016/j.jns.2013.07.2068
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Neurological complications after neonatal bacteremia: The
clinical characteristics, risk factors and outcomes

S.-M. Chua, J.-F. Hsua,M.H. Tsaib. aChangGungMemorial Hospital, Taoyuan,
Taiwan, ROC; bChang Gung Memorial Hospital, Yunlin, Taiwan, ROC

Background: Neonates with bacteremia are at risk of neurological
complications, but the relevant information is understudied.
Objective: To characterize the clinical features, risk factors, and
outcomes of neonatal bacteremia-related neurological complications
(BNCs).
Methods and materials: A retrospective cohort study of neonates
with BNCs in a tertiary-level neonatal intensive care unit was
conducted. Systemic chart review was performed to identify clinical
characteristics and outcomes. A cohort of related conditions was
constructed as the control group, and logistic regression was used to
identify independent risk factors for BNC.
Results: Of 1075 episodes of bacteremia, 35 neonates had BNCs.
Three-fifth (21/35) of BNCs were due to meningitis, six were
presumed meningitis and eight occurred after hypoxia and septic
shock. The most common pathogen to cause BNC is Group B
streptococcus (GBS) (15/35, 42.9%) and Escherichia coli (6/35,
17.1%). The major BNCs consisted of seizure (27), hydrocephalus
(19), encephalomalacia (11), cerebral infarction (7), subdural
empyema (6), and post-infectious encephalopathy (3). 8 (22.8%)
neonates died, and 7 neonates were discharged at critical condition
after the family requested and withdrew all treatment. Among 20
survivors, 10 had neurological sequelae when discharged. In the
cohort of neonates with meningitis and septic shock, extremely
preterm (gestational age b28 weeks) and meningitis caused by GBS
were independent risk factors for development of BNC.
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Conclusion: Neonatal bacteremia with meningitis is associated with
high risk of neurological complications, especially caused by GBS.
Aggressive treatment is worth consideration because bacteremia-
related neurological complications potentially result in mortality and
morbidities.

doi:10.1016/j.jns.2013.07.2069
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Vestibular evoked myogenic potentials (VEMPS) from upper
limb muscles

E.S. Papathanasioua, C. Iosifb, S.S. Papacostasa. aClinic B, The Cyprus
Institute of Neurology & Genetics, Cyprus; bCyprus School of Molecular
Medicine, The Cyprus Institute of Neurology & Genetics, Nicosia, Cyprus

Background: Vestibular evoked myogenic potentials (VEMPs) are a
relatively new method of recording function from the vestibular
nervous system. It relies on the fact that the saccule has retained its
sensitivity to sound and can be stimulated by such. Recordings are
frequently performed from the sternocleidomastoid muscle (cervical
VEMPs or cVEMPs) and more recently from the inferior oblique
muscle (ocular VEMPs or oVEMPs). Recording from the limbs is rarer
and has so far been done in only a few selected muscles such as the
gastrocnemius and triceps. A systematic study of all limb muscles
within and between individuals has not so far been done.
Objective: To systematically study the characteristics of VEMPs from
upper limb muscles.
Material and methods: Fourteen physiologically normal volunteers
were recruited (age range 17–25 years, 4 males and 10 females).
Together with the cVEMPs and oVEMPs, attempts to record VEMPs in
response tomoderate intensity (120 dB pSPL) tone (500 Hz) stimulation
were done from the deltoid, biceps brachii, triceps brachii and flexor
carpi radialis muscles.
Results: Reproducible responses against a background of tonic
contraction were obtained from all muscles, with mean initial peak
times of 15 ms (cVEMP), 9.9 ms (oVEMP), 11.5 ms (deltoid), 12.3 ms
(biceps), 12.12 ms (triceps) and 16.0 ms (FCR).
Conclusion: It is possible to record VEMPs from various upper limb
muscles with different mean latencies. This should prove useful in
the future to evaluate lesions in the anterior funiculus of the spinal
cord at different levels.

doi:10.1016/j.jns.2013.07.2070
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Neural correlates of inspection time task performance: A
developmental study

S.S. Papacostasa, E.S. Papathanasioua, C. Christoforoub, G. Spanoudisb.
aClinic B, The Cyprus Institute of Neurology & Genetics, Cyprus;
bDepartment of Psychology and Center for Applied Neuroscience,
University of Cyprus, Nicosia, Cyprus

Background: Inspection Time Task (ITT) is used as an index of
individual differences in perceptual discrimination speed. It is a
reliable predictor of the relation between processing speed and
psychometric intelligence. Converging findings showed that people
with higher IQ identify a briefly presented stimulus more quickly and
with greater accuracy than those of a lower IQ.

Objective: To examine the neural correlates of developing intelligence
by contrasting the behavioral performance as well as the event-related
potentials (ERPs) of two groups of children, onewith high IQ scores and
onewith low. To our knowledge, speed of processing as neural correlate
of intelligence has not been studied systematically during school age
and adolescence.
Material and methods: This study involved two age-matched
samples of 158 children aged 7 through 18 years, selected on the
basis of their scores on Wechsler Abbreviated Scales of Intelligence.
Children performed the ITT while their electro-cortical activity was
registered using a high-density 128-channel electroencephalography
acquisition system.
Results: Differences were found in the amplitude course of ERPs
between 'high IQ' and 'low IQ' individuals which are consistent with
their differences in inspection time. 'High IQ' individuals were faster,
less prone to err, and demonstrated significantly larger N1 responses.
N1 latency and other ERP components did not differentiate between
the two IQ groups.
Conclusion: Given the specificity of ERP group differences to the N1,
the results of the present study suggested that allocation of
attentional resources is more difficult for individuals with lower IQ
scores.

doi:10.1016/j.jns.2013.07.2071
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Hyperactivity and impulsivity in children with allergic rhinitis

M.-T. Yanga, C.-C. Chena, J.-S. Lianga, W.-T. Leeb. aPediatrics, Far
Eastern Memorial Hospital, New Taipei City, Taiwan, ROC; bPediatrics,
National Taiwan University Hospital, Taipei, Taiwan, ROC

Background: Allergic rhinitis (AR) is the most common chronic
allergic disease in school-age children. In addition to physical
complications, sleep disturbances, poor school performance, and
hyperactivity are all mental complications seen in many children
related to their nasal allergies. Increased prevalence and odds ratio of
attention-deficit/hyperactivity disorder (ADHD) in AR patients were
also noted by analyzing the Taiwan's National Health Insurance
Research Database. Inattention and hyperactivity in AR children have
not been investigated by objective and scientific measurements.
Objective: The goal of this study was to see if there was a difference
in inattention and hyperactivity between AR children and age-
matched control children by questionnaires and software.
Patients and methods: In this study, we applied the AR symptom
score (T5SS), the ADHD symptom and severity scale (SNAP-IV) and
the computerized continuous performance test (CPT) to study the
attention and the impulsivity in AR children and age-matched
control children (aged 6 to 15 years old).
Results: Fifty-nine AR children and seventeen control children were
enrolled. There were no differences of age and gender between two
groups. Hyperactivity subscales of SNAP-IV from both parents and
teachers scored significantly higher in AR children (p b 0.01). CPT
revealed higher commission error rate, shorter reaction time, and
higher d-prime (p b 0.01).
Conclusion: AR children were more hyperactive and impulsive
than control children. For AR children, behavior and emotion
problems in family and at school need close attention and further
investigation.

doi:10.1016/j.jns.2013.07.2072
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Electrical vestibular stimulation after vestibular deafferentation
and in vestibular schwannoma

S.T. Awa,b, G.E. Awb, M.J. Toddb, G.M. Halmagyib. aCentral Clinical School,
University of Sydney, Australia; bInstitute of Clinical Neuroscience, Royal
Prince Alfred Hospital, Sydney, NSW, Australia

Background: Vestibular reflexes evoked by human electrical vestib-
ular stimulation (EVS) are used to investigate vestibular function and
its pathways. Vestibular schwannoma causes vestibulo-cochlear
nerve compression in the internal auditory meatus interrupting the
signal conduction along the vestibular pathway.
Objective: We investigated the electrically-evoked vestibulo-ocular
reflex (eVOR) after vestibular deafferentation and in vestibular
schwannoma.
Patients and methods: EVORs were recorded as binocular 3D eye
rotations evoked by bipolar or unipolar, 100 ms current-step at 0.9–
10.0 mA with dual-search coils from 4 vestibular schwannoma
patients confirmed by MRI, 12 unilateral vestibular deafferentation
(UVD), 5 bilateral vestibular deafferentation (BVD), 2 unilateral
labyrinthectomy (UL) patients and 17 normal subjects.
Results: After BVD, bipolar EVS elicited no eVOR. After UVD,
bipolar EVS of one functioning ear elicited biphasic excitatory
eVOR to cathodal EVS with 9 ms latency and inhibitory eVOR to
anodal EVS, opposite in direction, at half the amplitude with 12 ms
latency, exhibiting excitatory–inhibitory asymmetries. Both excit-
atory and inhibitory eVORs were maintained with EVS durations
and graded with EVS intensities. The eVOR from vestibular
schwannoma was consistent with eVOR from UVD demonstrating
the functional loss on the lesion side. We found that unipolar EVS
activates both ears due to current spread. Unipolar EVS of the UVD
ear produced one-third of the bipolar eVOR, instead of the expect
absent response.
Conclusion: We showed that eVOR from one functioning vestibular
labyrinth was biphasic with a latency difference between the normal
and lesion side. This EVS test may be utilized to investigate unilateral
vestibular lesion such as vestibular schwannoma.

doi:10.1016/j.jns.2013.07.2073
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Vestibular and saccadic abnormalities in Gaucher's disease

S.T. Awa,b, L. Chenb, M.J. Toddb, G.M. Halmagyib. aCentral Clinical
School, University of Sydney, Australia; bInstitute of Clinical
Neuroscience, Royal Prince Alfred Hospital, Sydney, NSW, Australia

Background: Gaucher's disease (GD) is a hereditary lysosomal
storage disease characterized by abnormal deposition of glucocerebroside
due to the enzyme glucocerebrosidase deficiency, resulting in multi-
organ pathology. GD type III has a progressive neurological
involvement.
Objective: To determine vestibular and saccadic abnormalities in GD
type III.
Patients and methods: The vestibular and saccadic responses of two
siblings with genetically-identified GD Type III on enzyme replace-
ment therapy were evaluated. Vestibular functions were assessed
with the head impulse test (HIT), vestibular evoked myogenic
potentials (VEMPs) and electrical vestibular stimulation (EVS).
Saccadic functions were investigated with volitional horizontal and

vertical saccades to ±20°. Three-dimensional head and eye move-
ments were recorded with dual-search coils and VEMP with surface
electrodes.
Results: Individual semicircular canal functions were impaired with
angular vestibulo-ocular reflex (VOR) gains to HIT halved and absent
horizontal refixation saccades. Ocular and cervical VEMPs to air-
conducted clicks were absent in the older sibling and only cervical
VEMP was present in the younger sibling indicating otolithic
dysfunction. EVS showed prolonged onset latency and attenuated
tonic and phasic responses suggesting impaired neural conduction
and vestibular function. Horizontal saccadic velocity was miniscule
(b30°/s) and multiple back-to-back saccades with saccade–vergence
interaction were utilized to minimize eye position error in the older
sibling. Vertical saccades, vergence and smooth pursuit were normal
in both siblings.
Conclusion: Our findings suggest that GD affects the vestibular
nuclei in addition to paramedian pontine reticular formation.
These vestibular and saccadic abnormalities may have implica-
tions for activities of daily living that requires visual–vestibular
interaction.

doi:10.1016/j.jns.2013.07.2074
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Syphilitic polyradiculoneuropathy in an
immunocompetent patient

S. Zahlane, N. Louhab, N. Kissani. Department of Neurology, Cadi Ayad
University, Ibn Tofail Hospital, Marrakesh, Morocco

Background: Although the incidence of neurosyphilis has decreased,
it is still prevalent. Its most common clinical presentation includes
tabes dorsalis and general paresis. In contrast, polyradiculoneuritis
has rarely been reported during syphilis. The authors report a case of
acute polyradiculoneuritis caused by Treponema pallidum in an
immunocompetent patient.
Objective: This case reports the interest to evoke a syphilitic origin in
polyradiculoneuropathy.
Case report: A 45 year old man without medical past history was
referred to neurology outpatient for acute leg weakness and
heaviness, walking difficulties. Clinical examination revealed bilater-
al leg weakness. Deep tendon reflexes were absent at the knees and
the ankles, cutaneous hypoesthesia on the legs. There were no
pyramidal signs, no cranial nerves abnormalities and no inconti-
nence. Electroneuromyograms showed sensorimotor demyelination
and axonal loss evoking polyradiculoneuritis. Lumbar punctures
showed an albumino-cytological dissociation (hyperproteinorachy at
2.2 g/l, normal cell count and glucose level).Serum VDRL and TPHA
were positive (VDRL: 1/16, TPHA: 1/1280). The VDRL and TPHA were
positive in the CSF (VDRL: 1/6, TPHA1/640). Serodiagnostic tests
(HIV, Borrelia, hepatitis C and B) were negative. The patient received
30 million units of intravenous penicillin G daily for 10 days, four
times with delay of 3 months. Muscular leg weakness disappeared
and his clinical condition improved.
Conclusion: Syphilitic polyradiculoneuropathy has rarely been
reported. Infection due to T. pallidum is a curable cause of
polyradiculoneuritis which may occur in HIV-negative patients;
appropriate tests in both serum and CSF should be performed in
patients with polyradiculoneuritis.

doi:10.1016/j.jns.2013.07.2075
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Sleep problem of premature infants: Clinical utility of the modified
Chinese version of the brief infant sleep questionnaire (CBISQ)

S.-M. Chu, Y.-S. Huang, M.H. Tsai. Chang Gung Memorial Hospital,
Taoyuan, Taiwan, ROC

Background: Previous studies have suggested differences in sleep
quality between preterm and term born infants, and premature
infants are at higher risk for sleep-disordered breathing.
Objective: We aimed to evaluate sleep problems of preterm infants
and compare the results with full-term infants based on the modified
Chinese version brief infant sleep questionnaire (CBISQ).
Methods and materials: To validate the modified CBISQ, we
collected 69 6-months old full term infants and 177 premature
infants born at b37 weeks of gestation. All parents completed a
modified CBISQ. First we examined the test–retest reliability of the
modified CBISQ. Then, we compared the questionnaire-responses
with other subjective (sleep diary) and objective (actigraphy)
measures of sleep. Finally, we evaluated the validity and potential
usage of the questionnaire for diagnostic purpose by comparing
results to those obtained through nocturnal polysomnography (PSG).
Results: Test–retest reliability of CBISQ was acceptable. The noctur-
nal sleep duration, number of night wakening, daytime sleep
duration, time spent with mouth breathing and loud-noisy breathing
had significant correlation with sleep diary, actigraphy and poly-
somnography. The CBISQ showed that the sleep on infants' side,
nocturnal sleep duration, being held to fall asleep, number of night
wakening, daytime sleep duration, subjective consideration of sleep
problem, loud-noisy breathing and time spent with crying during
night were significantly different between premature infants and full
term infants.
Conclusion: The CBISQ is a reliable and valid tool for the
measurement of sleep problems in infants. Premature infants have
more sleep problems compared to term born infants.

doi:10.1016/j.jns.2013.07.2076
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Coronal oblique orientation offers improved visualization of
neuroforamina in cervical spine magnetic resonance imaging

W. Freunda, S. Klessingerb, M. Muellera, M.-E. Halatschc, G. Hoepnera,
B.L. Schmitzd. aDiagnostic and Interventional Radiology, University
Hospitals Ulm, Ulm, Germany; bNeurosurgery, Nova Clinic, Biberach,
University Hospitals Ulm, Ulm, Germany; cNeurosurgery, University
Hospitals Ulm, Ulm, Germany; dNeuroradiology, University Hospitals
Ulm, Ulm, Germany

Background: Angulated projections are standard in conventional
radiography of the cervical spine but rarely used in magnetic
resonance imaging (MRI). Improved visualization of neuroforaminal
pathology is necessary especially preoperatively to discern the
degree of neuroforaminal stenosis and the cause (osseous or soft).
Patients and methods: In a retrospective setting, 25 consecutive
patientswith cervical monoradiculopathywere identified. T2-weighted
sagittal, coronal oblique and transversal slices were anonymized,
generating 75 “cases” consisting of only one spatial orientation. 2
radiologists and 2 neurosurgeons blinded to the diagnosis individually
read the cases. One of each pair was experienced with the coronal
oblique slices; the other received a 10-minute training. Criteria were
site, cause and grading of the neuroforaminal stenosis and the level of

confidence on a 100-point visual analogue scale (VAS). We computed
interrater agreement and t-tests, taking p b .05 as statistically
significant.
Results: The sensitivity to detect the relevant neuroforaminal
stenosis was .45 for transversal, .63 for sagittal and .61 for coronal
oblique scans. The combination of three planes increased sensitivity
to .77 to detect the relevant lesion. The readers felt significantly more
confident in attributing the cause of pathology on coronal oblique
planes (76.4 VAS points, p = .006) vs. 68.2 (sagittal) vs. 68.6
(transversal).

Interrater agreement was significantly better for experienced
(kappa .48) than inexperienced readers (.32, p = .02).
Conclusion: Coronal oblique planes in cervical spine MRI increase
sensitivity and confidence in attributing the cause of neuroforaminal
obstruction. They are easy to interpret; however, experience with
the sequence increases interrater agreement.

doi:10.1016/j.jns.2013.07.2077
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Adult-onset of mitochondrial encephalomyopathy lactic acidosis
and stroke-like episodes (MELAS) syndrome mimicking herpes
encephalitis: A case report and review of literature

S. Collorone, S. Pontecorvo, A. Francia. ‘Sapienza’ University of Rome,
Rome, Italy

Background: Mitochondrial encephalomyopathy lactic acidosis and
stroke-like episodes (MELAS) syndrome is a multisystem disorder
with a widespread phenotypic variability.
Objective: The objective of this work is to report an unusual
presentation of MELAS mimicking herpes encephalitis compared to
cases described in literature.
Description: A 47 year-old man presented acute onset of confusion,
agitation and productive aphasia. He had a history of spina bifida,
allergy to acetylsalicylic acid, sensorineural hypoacusis and mi-
graine-like headache. There was no family history of neurological
disease. A cerebral magnetic resonance imaging (MRI) showed large
bilateral lesions of temporal lobes, hyperintensity in T2-FLAIR and
apparent reduction in diffusion coefficient (ADC). Empirical treat-
ment with antiviral and corticosteroids was begun for presumed
herpes simplex encephalitis, with improvement in his clinical
conditions and reduction of temporal lesions. After one month he
developed balance disorder and dizziness so he was hospitalized in
our neurology department. Cerebral MRI showed new large lesions
(temporal lobe, parietal lobe and calcarine cortex) with same MRI
features of first episode. Magnetic resonance spectroscopy (MRS)
showed increase in lactate in lesions and liquor confirmed by the
lumbar puncture. MELAS was suspected and diagnosis was con-
firmed by detection of nucleotide 3243 A → G mutation in mito-
chondrial DNA.
Discussion: Six MELAS cases mistaken for viral encephalitis are
described in medical literature: correct diagnosis was achieved after
a second stroke-like episode or after ineffective treatment.
Conclusion: MELAS should be included in differential diagnoses of
herpes encephalitides on the basis of detailed history, which
provides early diagnostic clues, and cerebral MRI features. Our case
brings out the importance of MRS: detecting lactate increase in
liquor and lesions, MRS could be a crucial aid for early diagnosis.

doi:10.1016/j.jns.2013.07.2078
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to the etiology of the disease in Chinese

Z.-Y. Zou, X.-G. Li, M.-S. Liu, L.-Y. Cui. Peking Union Medical College
Hospital, Beijing, China

Background: Mutations in SOD1, ANG, TARDBP, FUS, VCP, C9ORF72,
and PFN1 genes have been identified in ALS patients.
Objective: The objective of this work is to determine the mutations in
major ALS-related genes in a large cohort of Chinese familial (FALS) and
sporadic (SALS) patients and the genotype–phenotype associations.
Methods: Screening for mutations of SOD1, ANG, TARDBP, FUS, VCP,
C9ORF72, and PFN1 genes was consecutively carried out in 20 index
FALS patients, 324 SALS patients, and 245 healthy controls.
Results: Overall, mutations were detected in 35.0% (7/20,
95%CI = 14.1–55.9%) and 4.0% (13/324, 95%CI = 1.9–6.1%) of FALS
and SALS patients, respectively. SOD1 (5/20, 25.0%) and FUS (2/20,
10.0%) account for all mutations in FALS patients, whereas FUS (6/324,
1.9%) was the most frequently mutated gene in SALS patients, followed
by SOD1 (3/324, 0.9%), TARDBP (3/324, 0.9%), and ANG (1/324, 0.3%). No
mutations were detected in VCP, C9orf72, and PFN1 gene. Patients with
FUS mutations were younger at onset (P b 0.01) and had shorter
lifespan (P b 0.01), compared with those without the mutations.
Conclusion: Mutations in major ALS-related genes were present
in approximately 35% and 4% of Chinese FALS and SALS patients,
respectively. SOD1 and FUS are the most frequently mutated genes both
in FALS and SALS patients in Chinese. It appears to be different from the
profiles reported in Caucasian ALS patients, in which C9orf72 and SOD1
are the most common mutated genes. Moreover, FUS mutations are
associated with an early onset and poor prognosis. The results suggest
that there is an ethnic difference in the genetic background of ALS.

doi:10.1016/j.jns.2013.07.2079

Abstract — WCN 2013
No: 400
Topic: 36 — Other Topic
Hashimoto's encephalopathy associated with an elevated
intrathecal IGG4 level

Y. Hosoia, S. Konoa, T. Teradab, T. Konishia, H. Miyajimaa. aFirst
Department of Medicine, Hamamatsu University School of Medicine,
Hamamatsu, Japan; bLaboratory of Human Brain Imaging Research,
Molecular Imaging Frontier Research Center, Hamamatsu University
School of Medicine, Hamamatsu, Japan

Background: Hashimoto's encephalopathy is a steroid-responsive
neurological syndrome associated with the existence of anti-thyroid
antibodies, which is characterized by various neuropsychiatric
symptoms. The autoimmune mechanisms are thought to play a
pathogenic role in this disorder. Recently, some reports showed an
elevated serum IgG4 level in patients with Hashimoto's thyroiditis.
Objective: The pathogenic role of IgG4 in a patient with Hashimoto's
encephalopathy is investigated.
Patient andmethod: The patientwas a 60-year-old Japanesemalewho
presented with a 6-month history of progressive gait disturbance. He
developedmemory disturbance and involuntary movements of his face
and neck 2 months after presentation. The IgG4 concentrations in the
serum and cerebrospinal fluid, MRI scans of brain, and response of
corticosteroid therapy were investigated.
Results: A neurological examination revealed cerebellar ataxia and
grimacing face with cervical dystonia. The MMSE score and FAB score
were within normal range. Laboratory tests revealed a high titer of

anti-thyroglobulin antibodies in the serum. The serum IgG4 concen-
tration was elevated (298 mg/dl; normal: 4.8–105). A CSF analysis
revealed an elevated level of IgG4 (3.5 mg/dl; normal: not detected).
There was no clinical finding suggesting complications of IgG4-
related disease. A brain MRI revealed symmetrical periventricular
high signal intensity on T2-weighted images and FLAIR images.
Corticosteroid therapy improved the neurological symptoms, intra-
thecal IgG4 level, and abnormal MRI findings.
Conclusion: An elevated IgG4 level in the cerebrospinal fluid, as well as
in the serum,may provide helpful clues about the possible autoimmune
mechanism involved in Hashimoto's encephalopathy.

doi:10.1016/j.jns.2013.07.2080
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BMI impact on neurological diseases

J. Xhaxhoa, I. Alimehmetib, S. Xhaxhoc, J. Krujaa, D. Dobic. aDepartment
of Neurology, Tirana, Albania; bDepartment of Endocrinology, Tirana,
Albania; cCUHT Albania, Tirana, Albania

Introduction: In neurological practice there were more patients with
obesity-related diseases such as follows: stroke, headache, tunnel
carpal syndrome, intracranial hypertension, etc.
Aim: The aim of this study is to investigate the impact of BMI in
some neurological diseases.
Methods: We included in this study 263 persons. 154 of them were
hospitalized in the Clinic of Neurology, in University Hospital Centre
“Mother Teresa”, Tirana and 109 were control group (They are random
persons with the same age-groupwith the admitted persons). For all of
them we fulfilled a form with general data and specific data on risk
factors for several neurological diseases.
We classified them in 4 groups. For every person we calculate the BMI.
We compared BMI of control group with BMI of persons with
neurological diseases.
Results: We found that the BMI was 1 kg/m2 greater in stroke patients
comparedwith control group and that therewas a difference of 0.6 kg/m2

in patients with other neurological diagnosis compared with control
group (z b 0.01).
BMI was 0.5 kg/m2 greater in control group with arterial hypertension
compared with patients with arterial hypertension with neurological
diseases.
BMI was 1.25 kg/m2 greater in control group with mellitus diabetes
comparedwith patientswithmellitus diabeteswith neurological diseases.
BMI was 2 kg/m2 greater in smoker patients with neurologic diseases
compared with control group.
BMI was 2 kg/m2 greater in alcoholic persons with neurologic
disease than control group.
Conclusion:Obesity is a significant risk factor for neurological diseases.

doi:10.1016/j.jns.2013.07.2081
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Neurological diseases in pregnancy

D. Ndoja, A. Kuqo, J. Naska, A. Rroji, L. Stefanidhi, L. Buda, J. Kruja.
Department of Neurology, UHC Mother Theresa, Service of Neurology
and Radiology, Tirana, Albania

Objective and materials: Eleven pregnant women aged 28.72 years
old (DS +/− 7.18; mean age: 16–37 years) admitted in our
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department for 6 months in 2012 (one at the first trimester, three at
the second or the last trimester respectively) were prospectively
studied.
Results: Three were at their 1st pregnancy, 4 were post-partum
while others from 2nd to 4th pregnancies. Some ATCD reported
were: miscarriages in 4, trauma during pregnancy, venous thrombo-
sis of the inferior extremities and appendectomy in one respectively.
The etiology reported were: epilepsy (E) in 5 while 6 showed DVT,
posterior ischemic stroke, and headache (primary, post-PL ortho-
static hypotension from the anesthesia during SC) in two patients
respectively, and reversible vasoconstriction syndrome in one.
Among the epileptic pts; one had its first seizure (S) before
pregnancy, and others; S heralding DVT, epilepsy from right MCD,
post-traumatic S during pregnancy, and post-partum S in one
consecutive case. Two presented CPS and 3 PM secondary generalized
S. MRI was normal in 5; DVT and ischemic stroke in 2 patients
respectively; multi lacunar P bilateral stroke and right P schizencephaly
in two patients. EEG on E cases displayed anterior bilateral left sided
dominance SHW and SW. The therapy useful was the small MW
anticoagulants in stroke and DVT, and AEDs (CBZ, LTG) in E cases. All
patients delivered in term after the neurological improvement except
one, which interrupted its 4th pregnancy.
Conclusion: Epilepsy followed by DVT, stroke and headache were
the most frequent neurological diseases that occurred during
pregnancy.

doi:10.1016/j.jns.2013.07.2082
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Vascular burden in acute stroke: An MRI study

K.E. Leea, Y.Y. Sitohb. aDepartment of Neurology, National Neuroscience
Institute, Singapore, Singapore; bDepartment of Neuroradiology,
National Neuroscience Institute, Singapore, Singapore

Background: Intracranial atherosclerotic disease (ICAD) is the most
common mechanism of ischemic stroke worldwide, particularly
among Asians. Magnetic resonance angiography (MRA) is a reliable
modality for diagnosis. Utilizing magnetic resonance imaging (MRI)
as the primary neuroimaging tool for all patients with suspected
acute stroke, we prospectively evaluated the association of acute
stroke with background ICAD, chronic microvascular ischemic
changes (CMI) and microhemorrhages (MH).
Methods: 468 consecutive patients presenting over a three-month
period had MRI with axial diffusion weighted imaging, T2W,
gradient sequences and 3D TOF MRA performed; 5 patients were
too restless for 3D TOF MRA. Fisher's exact test was used to analyze
the data.
Results: Acute stroke with restricted diffusion was reported in 260
(55.6%) patients. ICAD was present in 339 (73.2%); 321 (68.6%)
revealed CMI while 168 (35.9%) showed MH. Underlying ICAD, CMI
and MB were significantly present in patients with acute stroke
(p b 0.0001, p b 0.0001 and p = 0.0154 respectively). In 139 patients,
both MH and CMI were present, demonstrating the strong associa-
tion between them (p b 0.0001).
Conclusion: ICAD is very common in our Asian population
comprising largely Chinese, Indian and Malay ethnicities. MRI in
acute stroke demonstrated a strong association with underlying
ICAD, CMI and MH.

doi:10.1016/j.jns.2013.07.2083
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Evolution of regionally accentuated reversible brain grey matter
reduction in ultra marathon runners detected by voxel
based morphometry

W. Freunda, S. Fausta, F. Birkleinb, C. Billicha, A.P. Wunderlicha, U.H.
Schuetza,c. aDepartment of Diagnostic and Interventional Radiology,
University Hospitals Ulm, Ulm, Germany; bDepartment of Neurology,
University Medical Centre Mainz, Mainz, Germany; cOutpatient Reha-
bilitation Centre, University Hospitals Ulm, Ulm, Germany

Background: During the 4487 km ultra marathon TransEurope-
FootRace 2009 (TEFR09), runners showed catabolism with consider-
able reduction of body mass. We hypothesized that the athletes have
acquired changes to grey matter (GM) brain morphology due to
continuous high volume training and will show additional changes
during the race.
Material and methods: Prior to the start of the race 13 runners
volunteered to participate in this study of planned brain scans
before, twice during, and 8 months after the race. A group of
matched controls was recruited for comparison.
Scanning was performed with identical 1.5 T Siemens Avanto scanners,
in amobileMRI unit escorting the runners. A volumetric 3D dataset was
imaged using a MPRAGE sequence. A level of p b 0.05, family-wise
corrected for multiple comparisons was set.
Results: Comparison of TEFR09 participants and controls revealed no
significant differences regarding the GM brain volume. During the
race however, voxelwise morphometry revealed that GM concentra-
tion decreases in regionally distributed brain regions. These included
the bilateral posterior temporal and occipitoparietal cortices as well
as anterior cingulate and caudate nucleus. After eight months,
regional GM differences came back to baseline.
Conclusion: We did not observe baseline differences between
TEFR09 athletes and rather sedentary controls. However, during the
race GM concentration decreased in brain regions normally associ-
ated with higher visuospatial and language tasks. Also the possible
reduction of the energy intensive default mode network as a means
to conserve energy during catabolism is discussed. These changes are
reversible after 8 months and seem to be adaptive.

doi:10.1016/j.jns.2013.07.2084
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A leprosy patient presenting with ejaculatory dysfunction

C. Baydar, T.K. Yoldaş. Department of Neurology, Dışkapı Yıldırım
Beyazıt Education and Training Hospital, Ankara, Turkey

Leprosy is a chronic granulomatous disease of the skin and nerves
caused by the bacillus Mycobacterium leprae (M. leprae). M. leprae has
a high affinity for Schwann cells. This tissue tropism is the basis of
the characteristic nerve damage associated with leprosy, often
leading to peripheral neuropathy. The ulnar nerve is most commonly
involved. The patients predominantly present with mononeuritis
multiplex. Sometimes, but not very frequently, involvement of the
pudendal nerve is also observed. In this case report, a patient, with a
diagnosis of leprosy and presented with ejaculatory dysfunction is
followed up.

doi:10.1016/j.jns.2013.07.2085

Abstracts / Journal of the Neurological Sciences 333 (2013) e579–e628 e597

http://dx.doi.org/10.1016/j.jns.2013.07.2082
http://dx.doi.org/10.1016/j.jns.2013.07.2083
http://dx.doi.org/10.1016/j.jns.2013.07.2084
http://dx.doi.org/10.1016/j.jns.2013.07.2085


Abstract — WCN 2013
No: 346
Topic: 36 — Other Topic
Voltage-gated potassium channel antibodies (VGKC-AB) associated
with limbic encephalitis: Borderline positive levels in Asian patients?

J.H. Luoa, N.D.M.D. Wijesomab, K.E. Leeb. aYong Loo Lin School of
Medicine, National University of Singapore, Singapore; bDepartment of
Neurology, National Neuroscience Institute, Singapore, Singapore

Background: VGKC-Ab has been described in patients with features of
limbic encephalitis (LE). In contrast with paraneoplastic LE which
typically heralds a poor prognosis, VGKC-Ab-related LE has potential for
reversibility. This has thus far been under-documented in Asian patients.
Objectives: The objective of this study is to describe the clinical,
serological and neuroimaging features of eight Chinese patients with
encephalitis associated with borderline positive titres (100-400 pM) of
VGKC-Ab.
Patients and methods: Eight Chinese patients (four males, four
females; aged 23–87 years) were identified in a tertiary centre over a
3-year period. Clinical data was acquired from a retrospective review of
medical records.
Results: Memory impairment and psychiatric symptoms were prom-
inent in five older patients. Three experienced disorientation and
agitation. Three reported sleep disturbances or hallucinations. Two
younger patients had seizures. One suffered quadriparesis. All eight had
elevated VGKC-Ab (ranging 113–352 pM). Paraneoplastic antibodies
were negative in all six tested. Autoantibody testing revealed
thyroperoxidase, thyroglobulin, antinuclear, NMDA or NMO antibodies
in five patients. CSF studies of five patients showed leucocytosis with
lymphocytic predominance in three. Cranial MRI demonstrated hippo-
campal abnormalities in four patients. Seven patients received intrave-
nous immunoglobulin, methylprednisolone or plasmapheresis. Six
patients demonstrated good clinical response to treatment, with four
achieving pre-morbid function and two undergoing active rehabilita-
tion. Two exhibited persistent psychiatric deficits.
Conclusions: Clinical features at presentation and response to
treatment differ based on age — older patients present with cognitive
and behavioural changes while younger patients present with
seizures and have better outcome. Concomitant autoantibodies may
be a feature in Asian patients with borderline positive VGKC-Ab.

doi:10.1016/j.jns.2013.07.2086
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The pharmacological effect of Artemisia absinthium extract in
protecting adult rats against lead neurotoxicity

W. Sansar, H. Gamrani. University Cadi Ayyad, Faculty of Sciences
Semlalia, Marrakech, Morocco

Lead (Pb) is a heavy metal with no apparent biological function. It is
recognized as a dangerous neurotoxin, since it induces morphological
and functional abnormalities in the brain. Several studies reported, in the
rat brain, the antioxidant and anti-inflammatory effects of aqueous
extracts of Artemisia absinthium. Here, we investigated the potential role
of A. absinthium aqueous extract in protecting brain against the effect of
chronic lead exposure, especially on the dopaminergic neurons together
with the glial system. Using immunohistochemistry of tyrosine hydrox-
ylase (TH), the number of dopaminergic neurons in substantia nigra pars
compacta (SNpc) was found to decrease by 50% in lead-treated group,
while the glio fibrillary acidic protein (GFAP) immunohistochemistry
showshypertrophic immunoreactive astrocytes in the frontal cortex. The
quantification of immunolabelled astrocytes shows an increase by 48% in

comparisonwith controls. Pharmacological treatmentwith A. absinthium
aqueous extract (200 mg/l) during 4 weeks restoresmost of the changes
in the glial and dopaminergic systems which occur in lead intoxicated
rats. Our findings suggest that A. absinthium might be beneficial for the
treatment of the glial and neuronal alterations observed during chronic
lead intoxication in adult rat.

doi:10.1016/j.jns.2013.07.2087
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The comparisons of adrenergic and vagal baroreflex sensitivity
between patients with diabetic neuropathy and control group

T.-H. Hura, H.-J. Kimb, D.-H. Leeb, T.-K. Leeb. aDepartment of Neurology,
Soonchunhyang University Bucheon Hospital, Gyeonggi-do, Republic of
Korea; bSoonchunhyang University College of Medicine, Soonchunhyang
University Bucheon Hospital, Gyeonggi-do, Republic of Korea

Background: The baroreflex is responsible for maintaining stable blood
pressure despite of positional change. Measurement of baroreflex
sensitivity (BRS) using beat-to-beat blood pressure monitoring can
calculate the adrenergic and vagal components separately. Several
indexes during Valsalvamaneuver (VM) have recently been introduced
and an index of the adrenergic components of the BRS has been
validated. Autonomic neuropathy in diabetic patients is relatively
common and bears high mortality and morbidity.
Objective: The purpose of this study is to analyze if the adrenergic
and vagal components of BRS could selectively be damaged in
diabetic autonomic neuropathy (DAN) and if it would be correlated
with Composite Autonomic Symptom Scale (COMPASS).
Patients and methods: We prospectively collected patients with
diabetic neuropathy and control group. We performed Korean
version of COMPASS, and VM using Finapress® in both groups.
During VM, four phases from phase 1 to phase 4 were defined and
three variables including pressure recovery time (PRT), adrenergic
BRS (BRSa), and vagal BRS (BRSv) were calculated.
Results: The statistical consequences of COMPASS, PRT, BRSa, and
BRSv in DAN (n = 37) were 37.1 points (±16.9), 2.90 s (1.880–
7.250), 5.50 mm Hg/s (2.20–9.50), and 0.27 min/mm Hg (±0.27).
Control group (n = 62) was checked as 32.13 points (±18.4), 2.0 s
(1.200–3.175), 12.00 mm Hg/s (7.65–26.25), and 0.42 min/mm Hg
(±0.29) respectively.
Conclusions: Our study showed that BRSa, BRSv, and PRT in DMpatients
were lower and longer than in control group. However, there was no
meaningful difference in COMPASS between two groups. We concluded
that especially, adrenergic component of baroreflex sensitivity (BRSa,
PRT) would be more predictable for the severity in DAN.

doi:10.1016/j.jns.2013.07.2088
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Neurosyphilis in a young patient presented as rapid cognitive
decline: Case report

A. Ungureanu, D. Radu, L. Prodan, C.C. Roman-Filip. Neurology
Department, Academic Emergency Hospital Sibiu, Sibiu, Romania

We present the case of a 38 year old man who was admitted for a
rapid cognitive decline and headache. CT and MRI studies revealed a
normal pressure hydrocephalus. He was assessed for surgery and a
ventriculo-peritoneal shunt was realized. Neurologic examination
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revealed mild spastic tetraparesis, right Argyll-Robertson pupil, gait
disturbance, severe cognitive decline with amnestic aphasia and
asymmetric myoclonic jerks predominantly in the lower limbs. The
CSF showed normal pressure, 12 lymphocytes/mm3, 0.55 g/L pro-
teins, and positive TPHA test. Serum TPHA and VDRL were intense
positive at small dilutions with negative HIV serology. EEG showed a
theta rhythm with intermittent generalized triphasic discharges.
Psychiatric and neuropsychological examinations showed a MMSE
test of 12 with anterograde amnesia, nominal aphasia, and ideomotor
apraxia. The final diagnosis was neurosyphilis with moderate–severe
dementia and the patient received ceftriaxone 4 g intravenous daily.
Mild improvement of the symptomswas observed, but the patientmust
be reassessed periodically.
Syphilis is a sexually transmitted infection caused by Treponema
pallidum, known to have three distinct phases. The central nervous
system involvement may occur as early as the second phase generally
with syphilitic meningitis, but neurosyphilis always occurs in the
tertiary phase with meningeal, meningovascular or parenchymal
manifestations. Even with a constant reduction of the incidence
worldwide, syphilis should always be considered in young patients
with rapid cognitive decline and other neurologic manifestations.

doi:10.1016/j.jns.2013.07.2089

Abstract — WCN 2013
No: 658
Topic: 36 — Other Topic
Chronic demyelinatng polyradiculoneuropathy-like disorders
with and without diabetes mellitus: Clinical and
electrodiagnostic study

F.M. El-Mabruk. University of Benghazi, Benghazi, Libya

Background: Chronic inflammatory demyelinating poly-
radiculoneuropathy (CIDP) is characterized by relapsing or progres-
sive dysfunction of the motor and/or sensory fibers of the peripheral
nervous system due to inflammatory demyelination. CIDP is
important to recognize as it is potentially treatable.
Objective: The objective of this study is to study the clinical and
electrophysiological characteristics of patients with CIDP and com-
pare between CIDP patients with and without diabetes mellitus.
Methods: Prospective study of patients referred for electrodiagnostic
studies in Benghazi who fulfilled the diagnostic criteria of the European
Federation of Neurological Societies/Peripheral Nerve Society for CIDP.
The patients were studied between August 2003 and 2009.
Results: A total of 85 patients were studied. Their mean age was
57 years (range 27–80) and 48 were males. Fifty-six patients had DM
type-II. The mean duration of diabetes was 7 years (ranged 1–
20 years). The main duration of illness was 10 months (ranged
between 2 and 60 months). Weakness and paraesthesia of the
lower limbs were the most common symptoms. Electrophysiological
studies were taken on all patients and demonstrated marked slowing
and more frequent unrecordable motor and sensory as well as
F-wave responses in patient with CIDP and diabetes (CIDP-D). The
frequencies of conduction block and electromyographical (EMG)
evidence of denervation and reinnervation were similar between
idiopathic CIDP (I-CIDP) and CIDP-D.
Conclusion: CIDP associated with diabetes mellitus (CIDP-D) had
more severe disease and was associated with more significant and
higher frequency of electrophysiological findings that indicated a
demyelinative neuropathy compared with idiopathic CIDP (I-CIDP).

doi:10.1016/j.jns.2013.07.2090
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The frequency of functional disorders in new
neurology-outpatients: An audit study

J.P. Zucchettia, C. Medleyb, S. Alusic. aPsicologia e Scienze Cognitive,
Università degli Studi di Trento, Rovereto, Italy; bFoundation Programme,
Aintree University Hospital NHS Foundation Trust, UK; cDepartment of
Neurology, TheWalton Centre forNeurology andNeurosurgery, Liverpool, UK

Background: A few studies have investigated the incidence of
functional disorders among neurological patients. They demonstrate
around 16% of patients present with functional symptoms that
neurologists are unable to explain organically.
Objective: Information on the nature and relative frequency of diagnoses
made in referrals to outpatient neurology clinics is essential to target
specific services tailored for patients' needs. The aim of this study is to
address the frequency of functional symptoms among neurology
outpatient referrals to The Walton Centre NHS Trust (Liverpool, UK).
Method: 503 medical notes of newly referred outpatients attending
neurology clinics at TheWalton Centre in June 2011 were collected and
screened. For each patient, the following informationwas gathered: age;
main presenting symptom; whether the diagnosis was organic or
functional; was the organic/functional diagnosis changed in 1 year time;
was a second opinion requested and eventual diagnosis formulated.
Results: 15% of the referrals examined exhibited functional symp-
toms (n = 77). Of these, 65% (50) were females and 35% (27) were
males. Functional disorders were the second most common diag-
nostic group, with the most common being headache. The most
common functional symptoms were, in order: sensory disturbance,
blackouts/funny turns/dizziness, seizures. Functional patients had a
younger average age of 42.5 years, compared with 48 for all patients.
Results confirm those of previous studies.
Conclusions: The percentage of functional symptoms is quantita-
tively relevant and cannot pass unnoticed, requiring special attention
from both the clinicians and the local health service. Different
professional approaches must be integrated in a unique multidimen-
sional treatment.

doi:10.1016/j.jns.2013.07.2091
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Susac's syndrome: Three cases with predominant branch retinal
artery occlusion at first presentation

T. Seifert-Helda, A. Barounigb, H. Offenbacherc, M.K. Storcha,
M. Wegerb, B. Langner-Wegscheiderb, F. Fazekasa. aDepartment of
Neurology, Medical University of Graz, Graz, Austria; bDepartment of
Opthalmology, Medical University of Graz, Graz, Austria; cDepartment of
Neurology, LKH Knittelfeld, Knittelfeld, Austria

Background: Susac's syndrome encompasses the triad of encepha-
lopathy, branch retinal artery occlusion and hearing loss. At first
presentation, this clinical spectrum is usually incomplete which often
delays diagnosis and appropriate treatment.
Patients: We report three cases of Susac's syndrome with predom-
inant branch retinal artery occlusion at first presentation.
Results: In two cases, diagnosis was made early in the disease course
and aggressive immunosuppression could eventually prevent persis-
tent visual field deficits. In the third patient, diagnosis and initiation
of corticosteroid treatment were delayed and persistent visual field
deficits developed. Retinal artery fluorescein angiography showed
leakage of arteries at first presentation in all three patients.
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Pathognomonic corpus callosum hyperintensities on magnetic reso-
nance imaging were found in two of our patients at presentation and
helped in establishing the diagnosis early.
Conclusion: Only one of our patients showed the full triad of Susac's
syndrome including hearing loss. Retinal artery fluorescein angiography
revealed to be crucial for early diagnosis and useful in treatment
monitoring.

doi:10.1016/j.jns.2013.07.2092
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Anaplastic ependymoma with ependymoblastic
multilayered rosettes

S. Nobusawaa, A. Suzukia, M. Nagaishia, H. Ikotaa, H. Yokooa, J. Hiratob,
Y. Nakazatoa. aDepartment of Human Pathology, Gunma University
Graduate School of Medicine, Japan; bDepartment of Pathology, Gunma
University Hospital, Maebashi, Japan

Background: Anaplastic ependymoma, WHO grade III, is a malignant
glioma with ependymal differentiation characterized by high mitotic
activity often accompanied by microvascular proliferation and
necrosis, where, generally, much fewer ependymal rosettes are
found than in ependymoma, WHO grade II. Ependymal rosettes,
forming a single layer of tumor cells, differ from ependymoblastic
multilayered rosettes which are characteristic histological features of
ependymoblastoma, a variant of central nervous system primitive
neuroectodermal tumor.
Patient history: A 22-year-old woman had a headache and
nausea, and was admitted with a generalized convulsion one
month later. Diagnostic imaging revealed a mass lesion of the left
frontal lobe. A partial resection of the mass was then performed
and the pathological diagnosis was “malignant ependymoma.” The
patient deteriorated gradually with local progression and died
23 months after the surgery, at the age of 24. An autopsy was
performed.
Methods and Results: Microscopic examination showed the
aggregation of true rosettes with multilayering of tumor cells
resembling the ependymoblastoma histology. Single-layered
ependymal rosettes and perivascular radial arrangements of the
tumor cells were also observed. FISH analysis and differential PCR
revealed the absence of 19q13.42 amplification, a specific molec-
ular hallmark of ependymoblastoma and embryonal tumor with
abundant neuropil and true rosettes, supporting the diagnosis of
anaplastic ependymoma.
Conclusion: Anaplastic ependymoma can quite rarely show
ependymoblasticmultilayered rosettes. Although differentiating this type
of ependymoma from ependymoblastoma is challenging, it is expected
that the incorporation of molecular and cytogenetic analyses would
facilitate the diagnosis.

doi:10.1016/j.jns.2013.07.2093
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and in vitro

J.K. Czeczor, T. Connor, A.J. Genders, K. Walder, S. McGee. School of
Medicine, Metabolic Research Unit, Deakin University, Waurn Ponds,
VIC, Australia

Background: Amyloid β42 (Aβ42) impairs neuronal metabolism in
Alzheimer's Disease (AD). However, the effects of circulating Aβ42 on
whole body metabolism are unknown.
Objectives: The objectives of this study were to determine the effects
of Aβ42 on 1) glucose metabolism in insulin sensitive cells in vitro;
and on 2) whole body metabolism in vivo.
Materials and methods: 3T3-L1 adipocytes and FAO hepatocytes
were treated with monomeric Aβ42 (mAβ42) or aggregated Aβ42

(aAβ42) for 48 h, with respective controls being monomeric or
aggregated scrambled Aβ42 (scrAβ42). Basal and insulin stimulated
glucose uptake and glucose production were measured in 3T3-L1
adipocytes and FAO hepatocytes respectively.
In vivo studies: 8 week old, male C57Bl/6J mice (n = 10/group) were
treated with mAβ42 and scrAβ42 (control) for two weeks (1 μg/day;
I.P. injections). Bodyweight and food intake were monitored daily.
Indirect calorimetry was performed after 14 days of treatment and
oxygen consumption, respiratory quotient and substrate oxidation
determined.
Results: In FAO hepatocytes, mAβ42 increased glucose production,
while aAβ42 had no effect. Similarly, mAβ42 impaired glucose uptake
in 3T3-L1 adipocytes, while aAβ42 had no effect.
Administration of mAβ42 to mice had no effect on bodyweight or
food intake compared with control mice. However, administration of
mAβ42 reduced oxygen consumption and total carbohydrate oxida-
tion compared with control animals (p ≤ 0.05).
Conclusion: This data shows that mAβ42 impairs glucose metabolism
while aAβ42 had no effect. Thus, Aβ42 may be involved in the
dysregulation of metabolism in obesity and type 2 diabetes, where
circulating Aβ42 levels are elevated.

doi:10.1016/j.jns.2013.07.2094
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Analysis of background activity in ventilated preterm infants
with hypoxic ischemic encephalopathy

T. Melashenko. Pathology of Newborn Department, Saint Petersburg
Pediatric Medical University, Saint Petersburg, Russia

Introduction: The electroencephalogram (EEG) is used as a
diagnostic tool for investigation of dysfunction activity and maturity
of preterm baby. [I. Alvarado-Guerrero, et al, 2011]. Study of EEG
recording of ventilated preterm infants can indicate changes of
cerebral activity and diagnose the degree of hypoxic ischemic
encephalopathy (HIE).
Method and study groups: EEG recordings were obtained with 13
electrodes by using the international 10–20 system placement and
investigation of background activity. All EEG recordings was obtained
for 80 preterm baby in age corrected with term newborn. Of those,
we enrolled preterm ventilated infants with HIE-50 babies and
preterm not ventilated infants without HIE-30 babies.
Results: All ventilated infants (50/98 ± 4%) have a dominating
EEG frequency which is delta activity and not in ventilated infants
(19/63 ± 17%). The background depression (amplitude b 25 mV)
was observed only for ventilated babies (24/48 ± 13%).
Conclusions: Chronic-stage abnormalities of background EEG were
diagnosed in ventilated preterm babieswith HIE. These changes include
dismaturity patterns — slow waves activity (delta frequencies) and
depression delta activity.

doi:10.1016/j.jns.2013.07.2095
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Resistant hypertension de novo after aneurismal
subarachnoid haemorrhage

M. Kapianidze, N. Akiashvili, M. Janelidze, N. Kvirkvelia, N. Lobjanidze,
T. Maisuradze, N. Mikava, L. Chinchaladze. Department of Neurology,
S.Khechinashvili Medical University Hospital, Tbilisi, Georgia

Background and purpose: From the studied variables in subarach-
noid hemorrhage (SAH) risk, hypertension is probably the most
controvertible one. The aim of this study was to determine whether
confirmed hypertension, prospectively diagnosed with strict criteria,
is an independent risk factor for aneurysmal SAH.
Methods: A case–control study was conducted in 2 Colombian cities
between July 2004 and June 2005. There were 163 new cases of SAH
(mean age 51 years; 107 were women) with 2 controls per case: 1
hospital and 1 community control. Hypertension was defined
according to cardiovascular criteria, based on target organ damage.
In addition to hypertension, other variables were studied: present
smoking, recent alcohol consumption, alcohol dependency, coffee
consumption, cocaine use, and body mass index. A multivariate
logistic regression model was used to determine whether hyperten-
sion was an independent risk factor.
Results: Among the studied variables, including confirmed hyper-
tension, only present smoking became an independent risk factor
for SAH.
Conclusions: Confirmed hypertension is not an independent risk
factor for aneurysmal SAH.

doi:10.1016/j.jns.2013.07.2096
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Dynamics of neurological symptoms in acute period of leptospirosis

M. Barabanova, N. Svistunov, O.V. Stoyanova, V.K. Oranskaya. Nervous
System Diseases and Neurosurgery, Kuban State Medical University,
Krasnodar, Russia

Background: Leptospirosis is a zoonosis, that, when developing in
human, may affect central nervous system. Krasnodar region is endemic
for leptospirosis, the morbidity varies from 7.75 up to 29.6 per 100
thousand.
Objective: To investigate the neurological state's dynamics in
patients with leptospirosis.
Patients and methods: 66 patients (average age 49.5 ± 4.2 years
old) with an ikchtero-hemorrhagic form of leptospirosis were
observed.
Results: By the first disease week end 57 (86.4%) patients developed
acute encephalopathic syndrome with confusion of consciousness as
a depression predominance 36 (54.5%), or psychomotor agitation 24
(36.4%). Focal neurological symptoms appeared at the second week
of the disease and were presented by extrapyramidal 6 (9.1%),
cerebellar 14 (21.2%) patients, and pyramidal signs with central
palsy of limbs 9 (13.7%) and Seizure syndrome 17 (25.8%). Focal
neurological deficiency was associated with cerebral edema in 32
(48.5%) cases, serous meningitis 12 (18.2%), serous meningoenceph-
alitis 1 (1.5%) subarachnoid hemorrhage, 1 (1.5%). 68.6% patients
developed distal para-infectional polyneuropathy.
Conclusion: When affecting central nervous system, leptospirosis
begins with diffuse neurological symptoms, changed by focal
neurological deficiency till the second week of the disease end.
Depression of consciousness and generation of diffuse and/or focal

neurological symptoms is the objective marker of severe clinical
course of iktero-hemorrhagic form of leptospirosis.

doi:10.1016/j.jns.2013.07.2097
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HHV-6 and VZV dual infection

J. Pietiläinen-Nickléna, T. Blomb, L. Uotilac, M. Färkkiläd, M. Koskiniemib.
aDepartment of Virology, Neurology, University of Helsinki, Helsinki,
Finland; bDepartment of Virology, University of Helsinki, Helsinki, Finland;
cDepartment of Clinical Chemistry, University of Helsinki, Helsinki, Finland;
dDepartment of Neurology, University of Helsinki, Helsinki, Finland

Background: In a recent studywe found HHV-6 specific IgG oligoclonal
bands (OCBs) in many patients with demyelinate symptoms. In a
further study we also found VZV specificity. Three patients had both
specificities at the same time.
Objective: To describe clinical findings in patients with OCB
specificity to both HHV-6 and VZV.
Patients andmethods: 79 patients with OCBs in CSF were found when
the serum and CSF samples from patients with demyelinate symptoms
were analyzed.
OCBs were detected with isoelectric focusing and immunofixation
with immunoperoxidase staining. HHV-6 and VZV specific OCBs were
detected using affinity driven immunoblot.
Results: Three patients had separately visualizedHHV-6 andVZV specific
OCBs in the CSF. Allwere young females under 30 years. All had increased
WBC level, IgG index and IgG concentration in the CSF. CSF protein and
albumin levelswere normal. All fulfilled Barkhof criteria (3-4/4) inMRI of
the head. All were diagnosed with MS after CSF analysis.
HHV-6 and VZV specificity in OCB was already present in the initial
CSF sample obtained 0–3 months after the episode. All received
immunomodulative medication after the MS diagnose. No new
episodes appeared during the follow-up time of two years.
Conclusion: HHV-6 and VZV specific OCBs can both be found in
patients with MS. The presence of these bands already in the early
phase suggests a role for these viruses in the pathogenesis of MS.

doi:10.1016/j.jns.2013.07.2098
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Isolated cerebral schistosomiasis presenting as seizure in a
32 year old female: A case report

L. Trabocoa, V. De Guzmanb, M. Rosarioa, E. Esposoa, C. Barredoc.
aDepartment of Medicine, St Luke's Medical Center, Quezon City, Philippines;
bInstitute of Neurosciences, St Luke's Medical Center, Quezon City,
Philippines; cDepartment of Surgery, St Luke's Medical Center,
Quezon City, Philippines

Schistosomiasis, or Bilharziasis, is a disease caused by parasitic
trematodes. It is considered by the WHO as one of the Neglected
Tropical Diseases. In Asia, Schistosoma japonicum is more commonly
found. Approximately 2.5 million are directly exposed in our country
alone. They usuallymigrate to the gastrointestinal or the genito-urinary
veins of the body, to be shed alongwith the feces and urine, completing
their lifecycle outside the body to their corresponding snail hosts. A
cerebral manifestation is a rare presentation of the disease. There
should be a high index of suspicion, especially in endemic countries, and
differentials can include Malaria, Toxoplasmosis or Tuberculoma.
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Diagnostics include using the Kato-Katz technique or a biopsy of the
infected tissue.We report a case of a 32 year old female,with an isolated
cerebral infection due to Schistosoma sp, who presented with new-
onset seizure, negative diagnostic tests, and necessitated brain tissue
biopsy. Patient was subsequently treated with praziquantel 600 mg/tab
twice a day.

doi:10.1016/j.jns.2013.07.2099
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Pseudobulbar affect (PBA) in multiple sclerosis (MS), Parkinson's
disease (PD), stroke and amyotrophic lateral sclerosis (ALS)

G.E. Rodriguez, N.S. Garretto, T. Arakaki, O. Garcea, N. Bohorquez,
L. Gonzalez, C. Quarracino. Hospital de Agudos José María Ramos Mejía,
Buenos Aires, Argentina

Background: PBA is an affective disinhibition group of signs and
symptoms characterized by uncontrollable episodes of laughing or crying.
Its prevalence in ALS is 34%, in MS 8%, in PD 16% and in stroke 15%.
There is currently no conclusive information about the involvement of
the pyramidal or extrapyramidal tract in its pathogenesis.
Objective: to diagnose PBA in ALS, MS, PD and non acute stroke.
Materials and Methods: 10 patients with PD, non acute stroke (more
than three months since the diagnosis), MS remission recurrence type
andALS that concurred spontaneously to a specialist follow-upbetween
April and June 2012 were evaluated with the CNS-LS and PLACS PBA
scales.
Results: There were 23 men and 17 women. The mean age was 54
(±13.31) years for ALS, 37 (±12.14) for MS, 71 (±16.59) for stroke
and 61 (±9.92) for PD. Sixteen patients were diagnosed of PBA with de
CNS-LS (31.2% PD, 25% ALS, 25% Stroke and 18.8% MS). 9 were
diagnosed with PLACS (33.3% Stroke, 33.3% ALS, 22.2% PD y 11.1% MS).
Of them all, 75% had pyramidal tract dysfunction, 22.5% extrapyramidal
and 5% none of the above. Between those diagnosed by CNS-LS, 75% had
pyramidal signs and 25% extrapyramidal. With PLACS the percentages
were 88.9 and 11.1 respectively.
Conclusion: PD was the disease with most PBA diagnoses with CNS-LS.
With PLACS were ALS and Stroke. MS had the lowest PBA diagnoses
with both scales. PBA patients had the same frequency of pyramidal and
extrapyramidal dysfunction as the general population interviewed.

doi:10.1016/j.jns.2013.07.2100
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Safety of bevacizumab with or without anticoagulant treatment
in neuro-oncological patients: A systematic review

G. Simonettia, E. Trevisanb, P. Gaviania, E. Lampertia, A. Salmaggia,
A. Silvania. aDepartment of Neurooncology, Fondazione IRCCS Istituto
Neurologico Carlo Besta, Milan, Italy; bDepartment of Neuroscience,
University and San Giovanni Battista Hospital, Turin, Italy

Background: Neoangiogenesis has recently become a major target for
the development of new antineoplastic drugs. The most serious adverse
events linked to angiogenesis inhibitors are venous/arterial thrombo-
embolism and hemorrhage. Thus, there is a need to define with more
certainty the impact of these new drugs in terms of adverse effects in
neurological patients.
Objective: the aim of the study is to assess the risk of venous-
thromboembolism (VTE) and bleeding in neurooncological patients

treated with bevacizumab with or without concomitant anticoagu-
lant therapy.
Material and methods: a review of published literature was performed
in Medline, from which we identified 476 records. We assessed for
eligibility 27 full-text articles including retrospective analyses, retro-
spective reviews, and open label trials. The investigated drugs included
bevacizumab alone, bevacizumab plus chemotherapy with/without
concomitant radiation therapy; only two articles dealtwith bevacizumab
in association with anticoagulant treatment.
Results: a total of 2208 neurooncological patients were identified
and included in the analysis. Data confirmed that patients receiving
bevacizumab had a major risk of developing VTE that increased
when bevacizumab is associated with radio-chemotherapy (4.27% vs.
7.46%). Regarding bleeding, data showed that patients treated with
anticoagulant had a significantly increased risk of severe intracranial
bleeding compared to patients not receiving anticoagulant therapy
(0.6% vs 8.2%).
Conclusion: the use of bevacizumab combined with chemo-
radiotherapy is associated with a higher risk for VTE compared to
patients receiving antiangiogenic therapy alone. The associated use
of anticoagulants and bevacizumab far increases the risk of developing
intra-extracranial bleeding higher than grade 3, compared to patients
receiving bevacizumab alone.

doi:10.1016/j.jns.2013.07.2101
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Alexander von Humboldt and his medical research

L. Harmsa, L.A. Dögnitzb. aDepartment of Neurology, Charité Uni-
versitätsmedizin Charité, Germany; bDepartment of Neurology, Jewish
Hospital, Berlin, Germany

Background: Medical research in the second half of the 18th c was
characterised by a remarkable dynamism in theory construction and
a turn towards hard science. For a long time Humboldt's (AvH)
contribution to this was overshadowed by his other achievements.
Objective: Inspired by Galvani's publication of Animal Electricity in
1791, AvH conducted numerous neurophysiologic experiments be-
tween 1792 and 1797. He published his results in “Experiments on
stimulated muscular and nervous tissue” in 1797. How significant were
his findings?
Material and methods: In nearly 4000 stimulation tests by means of
electrical power he experimented on 3000 different animals and also on
himself. Having perused his publication and analysed his ideas,
methods and results, we demonstrate his procedures and achievements
with the help of examples.
Results: AvH often drew precise and far-reaching conclusions of which
an essential onewas that therewas no stable nerve excitability, but that
it depended on numerous factors. However, perplexing observations
are also discussed, such as the additive nature of his experiments and
the absence of a systematic approach. AvH conducted his experiments
with utmost skill strictly following the procedure of Observation –

Experiment – Formal application of mathematics – Conclusion, which
was by no means a common approach in physiology at the time.
Conclusion: AvH's work must be seen in the context of contemporane-
ous schools ofmedical thought. Being influential in a number of areas, his
major achievement was that he pioneered the exact scientific research
methodology of the 19th century. His work reflects 19th cmedicine in an
enlightening way.

doi:10.1016/j.jns.2013.07.2102
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Case of acute ischemic neuropathy, caused by the obliterating
atherosclerosis of arteries of the bottom extremities

Y. Sorokin. Department of Neurology, Lugansk State Medical University,
Lugansk, Ukraine

Background: The atherosclerosis of arteries of the legs causes
development of the chronic ischemia, however more expressed
neurologic disorders are observed in case of sudden termination of
blood flow into the extremity.
Material and methods: We surveyed the man of 49 years old who
had sudden pains, numbness and weakness in the legs. Neurologic
survey has revealed 2-sided neuropathy of fibular and tibial nerves
with expressed paresis of foot. Ultrasonic methods and electro-
neuromyography are applied to blood flow estimation in the main
arteries and a condition of peripheral nerves of the legs.
Results: Duplex scanning has revealed dense and soft circular athero-
sclerotic plaques in the abdominal aorta, signs of 2-sided occlusion of the
general and external iliac arteries, stenosis of 50% of the lumen of both
general femoral arteries and considerable decrease in the speed of blood
flow in the right deep and left superficial femoral arteries. Operative
intervention was made — thrombectomy from distal aorta, endarterec-
tomy from superficial femoral artery of the left hip, bilateral aorto-
femoral shunting by a synthetic artificial limb, cross-section symp-
athectomia of the left side. After the operation the blood flow in the legs
and the function of fibular and tibial nerves were practically completely
restored. However, electroneuromyography showed the evident nature
of axonal affection of fibular and tibial nerves from both sides of the foot
area, that reflects depth of damage of nervous structures.
Conclusion: On-time prevention of atherosclerotic affection of the
main vessels of extremities is necessary for prevention of ischemic
neuropathies and persistent incapacity.

doi:10.1016/j.jns.2013.07.2103
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Investigating the role of poly-(ADP-Ribose)-polymerase as a
therapeutic target in pediatric high grade glioma

Y. Chornenkyya, S. Agnihotrib, P. Buczkowicza, P. Rakopoulosa,
O. Becherc, C. Hawkinsa. aLaboratory Medicine and Pathobiology,
University of Toronto, Canada; bArthur and Sonia Labatt Brain Tumour
Research Centre, Hospital for Sick Children Research Institute, Toronto, ON,
Canada; cPreston Robert Tisch Brain Tumor Center, Duke University
Medical Center, Durham, NC, USA

Pediatric supratentorial high-grade astrocytomas (pHGAs) and
diffuse intrinsic pontine gliomas (DIPG) are devastating pediatric
malignancies for which no effective therapies exist. Poly-(ADP-
Ribose)-Polymerase (PARP) protein expression is found in ~60% of
DIPGs suggesting PARP may be a potential therapeutic target.
PARP1/2 were characterized by Western-blotting in normal human
astrocytes (NHA), pHGA cell lines (SJG2, SF-188), DIPG cell lines (DIPG-
M, DIPG58), and one murine brainstem glioma cell line (mBSG). Cell
viability in response to different dosages of Olaparib, Veliparib, or
Niraparib was determined using the MTT Assay. Levels of PARP activity,
apoptosis, and DNA damage were determined by Western blotting
against PAR, cleaved PARP, and phosphorylated yH2AX, respectively.
Western-blotting demonstrated that, compared with NHAs, PARP1
were highly expressed in SJG2, DIPG-M, and DIPG-58 cells. PARP2
expression was only detected in SJG2 cells. All PARP inhibitors

reduced PARP activity as indicated by reduced PAR levels. Olaparib
reduced SJG2, mBSG, DIPG58 and DIPGM cell viability at concentra-
tions of 5 or 10 μM (P b 0.05), Whereas Niraparib induced cytotox-
icity at concentrations of 2 μM and above (P b 0.05). Olaparib and
Niraparib induced DNA damage and apoptosis in SJG2 at doses of 5,
10 μM and 2, 5, 10 μM, respectively.
Our data provides in vitro evidence that PARP inhibition may be an
effective therapeutic avenue for treatment of pHGA and DIPG.
Furthermore while all PARP inhibitors suppress PARP activity not
all PARP inhibitors reduce cell viability. Thus not all PARP inhibitors
can be expected to be equally efficacious in a clinical trial setting.

doi:10.1016/j.jns.2013.07.2104
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Head-shaking aids in diagnosis of acute audiovestibular loss due
to anterior inferior cerebellar artery infarction

Y.E. Huha, J.-W. Koob, H. Leec, J.-S. Kima. aDepartment of Neurology, Seoul
National University Bundang Hospital, Seongnam-si, Republic of Korea;
bDepartment of Otolaryngology, Seoul National University Bundang
Hospital, Seongnam-si, Republic of Korea; cDepartment of Neurology,
Keimyung University School of Medicine, Daegu-si, Republic of Korea

Background and objective: To determine patterns and diagnostic value
of head-shaking nystagmus (HSN) in patientswith acute audiovestibular
loss.
Patients and method: Eighteen patients underwent evaluation of
spontaneous nystagmus, gaze-evoked nystagmus, HSN, head impulse
test, ocular tilt reaction, subjective visual vertical, bithermal caloric
tests, and pure tone audiogram. The findings were compared with
those of 21 patients with labyrinthitis.
Results: Fifteen patients (83%) exhibited HSN, and the horizontal HSN
usually beat contralesionally (10/14, 71%). However, 9 (50%) patients
also showed patterns of central HSN that included perverted HSN
(n= 7), HSN in the opposite direction of spontaneous nystagmus
(n= 4), and HSN beating towards unilateral canal paresis or abnormal
head impulse testing (n= 3). Overall, central HSN, gaze-evoked
nystagmus, and normal head impulse testing were specific for AICA
infarction. Moreover, central HSN was the only sign that indicated
stroke in one of our patients with isolated audiovestibular syndrome.
Lesion subtraction analyses revealed that damage to the flocculus was
relatively frequent in patients with perverted HSN.
Conclusions: In AICA infarction, HSN was common with both
peripheral and central patterns. Careful evaluation of HSNmay provide
clues for AICA infarction in patients with acute audiovestibular loss.

doi:10.1016/j.jns.2013.07.2105
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PPAR-γ agonist decreased CA1 hippocampal neuronal density loss
on an ethanol induced neurodegenerative model in rats

D. Muñoz-Jiméneza, G. Espinosa-Villanuevaa, G. Muñoz-Jiménezb,
L.J. Camargo-Pérezc. aLaboratorio de Investigación, Facultad Mexicana
de Medicina, Universidad La Salle, Mexico; bHospital General Dr. Manuel
Gea González, Mexico; cBiomedical Reaserch and Development, Aedes
Biomedical and Biotechnological Research, Mexico, Mexico

Background: Cellular waste induced oxidative stress is one of the
leading pathways in the physiopathology of neurodegenerative diseases
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as in normal degenerative aging process; this neuron decay is observable
by the assessment of mean neuronal density of several hippocampal
regionswhich strongly correlates with cognitive impairment symptoms.
PPAR-γ agonists (thiazolidinediones), had shown to diminish oxidative
stress as they activate oxidative metabolical waste deposition and,
therefore, had been used as a novel therapeutic strategy against a wide
spectrum of oxidative stress related diseases.
Objective: To assess the possible effects of pioglitazone and rosiglitazone
on the mean neuronal density decay on hippocampal regions on an
ethanol induced neurodegeneration model.
Methods: Male Wistar Rats received 20% ethanol as unique hydra-
tion source while Pioglitazone or Rosiglitazone were administered in
powdered food during sixmonths. Thereafter, hippocampal regions were
systematically extracted andmounted for optical and electronmicropho-
tography. Mean neuronal density was assessed by stereological unbiased
software-aided methods.
Results: All 20% ethanol groups showed a significant decrease in CA1
mean neuronal density, whereas the rosiglitazone+ethanol group did
showa significant higher neuronal density compared to ethanol-control
group. Pioglitazone did not show a significant difference with ethanol-
control group.
Conclusion: Rosiglitazone but pioglitazone showed a significant
decrease in neuronal density loss suggesting a novel therapeutic
strategy for neurogenerative oxidative stress related diseases where
hippocampal neuronal loss are relevant for clinical outcome.

doi:10.1016/j.jns.2013.07.2106
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Central nervous system manifestations of lassa fever in Nigeria
and the effect on mortality

P.O. Okokherea, I.A. Bankolea, G.O. Akpedeb. aDepartment of Internal
Medicine, Irrua Specialist Teaching Hospital, Irrua, Nigeria; bDepartment
of Paediatrics, Irrua Specialist Teaching Hospital, Irrua, Nigeria

Introduction: Lassa fever (LF) is endemic in Nigeria and causes severe
multisystem disease in some infected individuals. The central nervous
system (CNS) may be involved in the later stages of the course of the
illness resulting in an increase in mortality. There is a paucity of data on
the CNS manifestations of LF in Nigeria and the effect on mortality.
Objective: To determine the CNS manifestations of LF and the effect
on mortality.
Method: 162 patients (85 males and 77 females) who were RT-PCR
confirmed for LF and admitted to our hospital between January 2008
and December 2010 were studied. They were grouped into severe
CNS (SCNS), non-severe CNS (NSCNS) and no CNS (NCNS) features,
respectively.
Results: 30.9% (50 patients: 24 males; 25 males) had SCNS features
(seizure, coma,meningitis, restlessness, ataxia, deafness, disorientation,
confusion, tremors, irritability, irrational behaviour); 11.1% (18
patients: 10 males; 8 females) had NSCNS features (miningism,
dizziness, vertigo, drowsiness); 58% (94 patients 51 males; 43 females)
had NCNS features. Case fatality rates (CFR)were 74% (37/50) for SCNS,
27.8% (5/18) for NSCNS and 13.8% (13/94) for NCNS groups respectively.

X2 ¼ 50:04;2df ; pb0:0000
� �

:

Conclusion: A wide spectrum of CNS features was seen in a
significant number of our patients. 73.5% (50/68) of patients with
CNS features had SCNS manifestations with consequent high CFR.

doi:10.1016/j.jns.2013.07.2107
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New diagnostic technology in the prediction and evaluation of
effective treatment of newborns with hypoxic brain lesions

B. Burov. Department of Neurology, GMS, Tashkent, Uzbekistan

Background and aims: In connection with high rate of perinatal
brain lesions in newborns and their consequences to the present
there are no absolute markers posthypoxic brain lesions.
This has been our aim to develop new methods for predicting,
diagnosing, correcting and evaluating the effectiveness of treatment
of the effects of neurological disorders.
Methods: A comprehensive examination 169 newborn infants with
conducting neurological examination, Doppler ultrasound of the
brain, determining the number of neuropeptide S-100 protein and
factor neyrotoroficheskogo brain BDNF levels.
It is established that the development and transformation of neurolog-
ical disorders during postnatal neuroontogenesis occurs in correlation
with a change BDNF production and protein S-100, disorders autonomic
regulation and motor development.
It is found that the rate of brain-derived neurotrophic factor in serum
in children 3 months of age has prognostic significance for the further
development of the engine, based onwhich a newmethod for predicting
violations of motor development.
Results: The study shows that the inclusion of neuropeptide prepara-
tion in complex rehabilitation therapy helps to reduce the production
of protein S-100, has a positive effect on the autonomic regulation,
cerebral hemodynamics, and optimizes the correction of neurological
disorders in children.
Such a way a result of the research has developed a system of activities
for children in the first year of life with the consequences of perinatal
hypoxic brain damage, which includes new technology forecasting,
diagnosis, correction and evaluation of the treatment of neurological
disorders.

doi:10.1016/j.jns.2013.07.2108
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Listerial encephalitis with abscess formation and cervical myelitis
in an immunocompetent adult

A.H. Grubneac.Department of Neurology, University Hospital, Coventry, UK

Background: Brain abscesses and myelitis are very rare manifestations
of listerial infection, especially in immunocompetent adults.
Objective: To highlight that early recognition and treatment are
crucial to favourable outcome.
Method: Case Study. A 49-year-old otherwise healthy man was
admitted to our Neurology department in October 2011 with a history
of headache, vomiting and low-grade pyrexia three weeks earlier,
followed, 6 days before admission, by right-sided lower motor neurone
facial palsy and rapidly progressive left-sided pyramidal limbweakness.
Upon arrival, he was alert and apyrexial, with an unremarkable general
physical examination.
Results: MRI revealed 2 large, ring-enhancing intracranial lesions,
one in the right basal ganglia/corona radiata and the other in the left
cerebellar hemisphere, and an extensive cervical cord lesion with
oedema. CSF analysis showed WBC b 1, elevated protein of 1.88 g/l
and normal glucose, with negative Gram stain, AFB stain, culture,
viral PCR study, cryptococcal antigen and oligoclonal bands. ESR and
CRP were moderately elevated for the first 2 days only. Whole body
CT scan and extensive haematological and immunological blood tests
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were all normal. The first out of 3 blood cultures grew Listeria
monocytogenes. The patient was treated with IV gentamycin for
2 weeks and a 6-week course of high dose IV amoxycillin and co-
trimoxazole. He made steady progress, being left with mild left
hemiparesis, and five-week interval MRI confirmed considerable
improvement.
Conclusion: Listerial infection should be considered in the differen-
tial diagnosis of acute myelitis and/or encephalitis with abscess
formation, even in immunocompetent patients.

doi:10.1016/j.jns.2013.07.2109
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Viral meningitis triggers anti-NMDA receptor encephalitis

C. Treepong, T. Termglinchan, M. Apiwattanakul. Department of
Neurology, Prasat Neurological Institute, Bangkok, Thailand

Background: Anti-NMDA receptor encephalitis is recognized in-
creasingly in the past few years. Like other autoimmune diseases,
environmental factors such as infection can precipitate autoimmune
disease.
Objective: To review clinical course of the patient who had viral
meningitis with subsequently developed anti-NMDA receptor
encephalitis.
Patients and methods: A case report of twenty-seven year old priest
who was admitted at Prasat Neurological Institute during 12th
November to 14th December 2012.
Results: A 27 year-old priest developed fever and nuchal rigidity for
2 weeks before arrival. Neurological examination showed neck stiff-
ness, but fully consciousness. CSF analysis demonstrated pleocytosis
380 cells (lymphocytic predominate) with slightly elevated protein, but
normal glucose. PCR for herpes was positive for Human herpesvirus
type 7. During the course of intravenous acyclovir treatment, he was
improved. But later on he developed acute psychosis, body stiffening
with limb dystonia, dysautonomia and altered mental status respec-
tively. MRI brain revealed abnormal signal at left posterior thalamus
and left amygdala. EEG showed moderately severe diffuse encephalop-
athy. NMDA-receptor antibody was detected in CSF. The intravenous
methylprednisolone and plasma exchange were started concurrently.
Oral prednisolone and symptomatic treatment were continued. He was
discharged after one month and his clinical full recovery after 1 month
follow up.
Conclusion: Human herpesvirus type 7 caused viral meningitis and
trigger anti-NMDA receptor encephalitis.

doi:10.1016/j.jns.2013.07.2110
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Oculographic analysis of nystagmus in orthostatic vertigo

J.-H. Choia, J.-D. Seob, H.-J. Chob, S.-H. Kimc, J.-H. Baed, K.-D. Choib.
aDepartment of Neurology, Pusan National University Yangsan Hospital,
Yangsan, Republic of Korea; bDepartment of Neurology, Pusan National
University Hospital, Republic of Korea; cDepartment of Neurology, Dong-A
University Hospital, Republic of Korea; dDepartment of Neurology,
Dae-Dong Hospital, Busan, Republic of Korea

Background and objective: To elucidate objective vestibular dys-
function and the mechanisms of orthostatic vertigo.

Materials and methods: Thirty-three consecutive patients with
orthostatic dizziness/vertigo and profound orthostatic hypotension
(OH) were recruited. Profound OH was defined that systolic BP falls
of ≥30 mm Hg occurs within 3 min after standing and is sustained
for at least 2 min during head-up tilt test. Eye movements were
recorded during two orthostatic challenging test, the Schellong and
Squatting–standing test.
Results: All patients developed vertigo during orthostatic challeng-
ing test. Associated symptoms included blurred vision (45%), fainting
(42%), and tinnitus (15%). Ten of 33 (30%) patients developed
nystagmus during orthostatic challenging test with a latency of
several seconds. Five of them showed mixed downbeat and
horizontal nystagmus with or without torsional component, while
the remaining four had pure downbeat nystagmus. In one patient,
pure horizontal nystagmus and prominent downbeat nystagmus
mixed with horizontal and torsional component appeared alterna-
tively at a few second intervals. There were no significant differences
in the mean drop of the BP between patients with or without
nystagmus, but the patients with nystagmus had less longer duration
of orthostatic vertigo than in patients without nystagmus (1.1 ± 1.6
vs 11.0 ± 9.7 mon, p b 0.001).
Conclusions: The present study demonstrates that OH can give rise
to true vestibular vertigo, which may be due to transient ischemia of
the peripheral labyrinth or the central cerebellum based on the
objective eye movement recording. The nystagmus in longstanding
OH might have disappeared due to central adaptation by repetitive
orthostatic vertigo.

doi:10.1016/j.jns.2013.07.2111
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A novel KRAS gene mutation of Noonan syndrome with severe
peripheral nerve hypertrophy

Y. Andoa, T. Kawakamib, M. Moritaa, Y. Aokic, Y. Matsubarac, I. Nakanoa.
aDepartment of Neurology, Jichi Medical University, Shimotsuke Tochigi,
Japan; bDepartment of Neurology, Oyama Municipal Hospital, Oyama
Tochigi, Japan; cDepartment of Medical Genetics, Tohoku University School
of Medicine, Sendai Miyagi, Japan

We reported a female case of Noonan syndrome (NS) with the
significant peripheral nerve hypertrophy. Because her gait distur-
bance gradually deteriorated and the nerve conduction velocity was
obviously reduced, we firstly thought she had Charcot–Marie–Tooth
disease. But, she did not have the mutation of PMP22 gene. The NS
with peripheral neuropathy was comparatively reported as the
merger with neurofibromatosis (NF). Cafe au lait spots and skin
tumors, which are characteristic in NF cases, were not seen in our
case.
The RAS/MAPK syndrome including NS, a Cardio-Facio-Cutaneous
(CFC) syndrome, Costello syndrome and so on is proposed as a
comprehensive concept of the congenital malformation diseases by
the molecular abnormality of RAS/MAPK pathway in recent years. A
novel KRAS gene mutation (c.211TNG, p.Y71D) was identified in our
case. There was a previous report the KRAS gene mutation (c.211TNC,
p.Y71H) in CFC syndrome case with peripheral nerve disorder.
We think that the KRASmutation “p.Y71D”, “p.Y71H”may be related to
peripheral nerve disorder closely. In addition, the peripheral nerve
disorder is the phenotype of NS, CFC syndrome, and furthermore RAS/
MAPK syndrome.

doi:10.1016/j.jns.2013.07.2112
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Transient global aphasia after cerebral arteriography: A possible
reversible contrast medium neurotoxicity mimicking stroke

Y. Handok, S. Biguzzi, C. Bomprezzi, S. Morresi, M.G. Passarin.
Ospedale Maurizio, Bufalini Cesena, Italy

Background: Cerebral arteriography (CA) is the gold standard in
the diagnosis of many cerebral lesions. However it is an invasive
procedure with potential complications. Transient neurologic deficits
presumably caused by temporary disruption of the blood–brain
barrier (BBB) due to nonionic radiographic contrast medium (CM)
have been reported in literature.
Case report: A 69 year-old woman with a previous history of
subarachnoid haemorrhage following basilar aneurysm rupture, under-
went coiling in May 2010, was admitted in September 2011 in our unit
for a routine CA. During CA she developed transient global aphasia with
a complete recovery in a few minutes. Three hours after CA she
presented aphasia again with total loss of the ability to speech and
severe impairment of comprehension. An urgent magnetic resonance
imaging (MRI) was performed. MRI diffusion did not reveal acute
infarction and MRI angiography did not show any stenosis, spasm or
occlusion at the cerebral vessels. The electroencephalogram (EEG)
demonstrated a slow nonepileptiform activity in the left derivations.
The day after another brainMRIwas also negative. Neurologic signs and
EEG abnormalities improved completely after 3 days.
Discussion: CM is reported to disrupt the BBB temporarily causing
an encephalopathy that is usually self-limiting. This case report is
atypical because no neuroradiological abnormalities due to a CM
encephalopathy were found.
Conclusion: CM injection could be the possible causative factor of
transient neurologic deterioration, despite the fact that the mecha-
nism still remains speculative. EEG examination was more sensitive
than MRI in detecting the brain injury in these patients.

doi:10.1016/j.jns.2013.07.2113
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Structural integrity of medial temporal lobes of patients with
acute mild traumatic brain injury

T.M. Luotoa, K. Holli-Heleniusb, A. Branderb, M. Wäljasa, G.L. Iversonc,
J. Öhmana. aDepartment of Neurosciences and Rehabilitation, Tampere
University Hospital, Tampere, Finland; bMedical Imaging Centre and
Hospital Pharmacy, Department of Radiology, Tampere University
Hospital, Tampere, Finland; cDepartment of Physical Medicine and
Rehabilitation, Harvard Medical School and Red Sox Foundation and
Massachusetts General Hospital Home Base Program, Boston, MA, USA

Background: The duration of post-traumatic amnesia (PTA) is
commonly used to estimate the severity of brain injury. Lesions in
temporal lobes, especially hippocampal regions, are thought to be
connected to memory loss. However, conventional neuroimaging has
not revealed neuropathological correlates of PTA in MTBI. Texture
analysis (TA) is an image analysis technique that quantifies the minor
MRI signal changes among image pixels and thus the variations in
intensity patterns within the image.
Objective: The objective was to apply the TA technique to MR images of
MTBI patients and control subjects and to assess the microstructural
damage inmedial temporal lobes of patientswithMTBIwith definite PTA.
Patients and methods: TA was performed for FLAIR images of 50
MTBI patients and 50 age- and gender-matched controls in the

regions of amygdala, hippocampus, and thalamus. It was hypothe-
sized that

(i) there would be statistically significant differences in TA param-
eters between patients with MTBIs and controls, and

(ii) the duration of PTA would be related to TA parameters in patients
with MTBI.

Results: No significant textural differences were observed between
patients and controls in the regions of interest. No textural features
were observed to correlate with the duration of PTA. Subgroup analyses
were conducted on patients with PTA N1 h (n= 33) and compared the
four TA parameters to the controls (n = 33). The findings were similar.
Conclusion: This study did not reveal significant textural changes in
medial temporal structures that could be related to the duration of PTA.

doi:10.1016/j.jns.2013.07.2114
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Immunological profiles of the CSF from anti-NMDA receptor
encephalitis patients

K. Tanakaa, M. Tanakab, M. Fujitaa, M. Matsuia, T. Takegamic.
aNeurology, Kanazawa Medical University, Uchinada-Machi, Japan;
bNeurology, Utano National Hospital, Kyoto, Japan; cLife Science, Medical
Research Institute, Kanazawa Medical University, Uchinada-Machi, Japan

Background: Anti-N-methyl-D-aspartate receptor autoantibodies
(NMDAR-Abs) are thought to relate closely to the pathogenesis of
NMDAR encephalitis. The antibody-titre parallels with the disease
activities and antibody-deprivation treatments are effective. This
disease is thought to be immune-mediated; however, studies have
not been done extensively from the immunological aspects.
Objective: To study the immunological features of the patients with
NMDAR encephalitis.
Design/methods:

1) Chronological changes of lymphocyte populations in the peripheral
blood (PB) and CSF were studied with flow cytometry.

2) Cytokine concentrations in the CSF and sera were analysed with
the cytokine antibody arrays.

3) The antibody-effects on the cells expressing NMDARs were
studied under an incubation microscope.

Results:

1) In the early stage, CD4+CD29+ T/CD4+CD45RO+ T cells were
increased in the patients' CSF but not in the PB that gradually
decreased parallel to the recovery.

2) There was no significant difference in each cytokine level between
the patients' CSF and the control CSF.

3) The NMDAR-expressed HEK cells that were incubated with
patients' CSF showed a fragmented staining pattern of NMDAR
clusters inside the cells, while the cells incubated with the control
CSF showed cell surface staining.

Conclusions: The lymphocyte-population profiles in the patients'
CSF suggested the active antibody production in the central nervous
system without inflammatory cytokine production. The patients' CSF
stimulated endocytosis of the NMDARs suggesting protective effects
of the antibodies for cells damaged from the extreme glutamate
stimulation that resulted for the good outcome of this disease.

doi:10.1016/j.jns.2013.07.2115
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Compressed sensing technology could accelerate MRI at 7 T

G. Zhanga, G. Xiaob, Z. Daia, S. Lia, R. Wua. aShantou University Medical
College, Shantou, China; bMath and Applied Mathematics, Hanshan
Normal University, Chaozhou, China

Background: Compressed sensing is an innovative theory of signal
acquisition and processing based on the areas of applied mathematics. It
works by using the mathematical algorithm to make an appropriate
domain transformation for the collected signals and changing them into
sparse or compressible signals. Afterwards, gathering the compressed
signals directly to reconstruct the original signals at speedy, fine quality
by themethod of reconstruction algorithm. Due to its excellent temporal
resolution advantages and satisfactory temporal resolution, compressed
sensing has become a research hotspot in the field of medical imaging.
Objective: Based on the compressed sensing image reconstruction
algorithm, we aim to use less data to obtain high quality reconstructed
images which is good to accelerate medical imaging speed and reduce
the radiation.
Material and methods: We firstly make a sparse representation of
the image scanned at 7 T via a multiscale wavelet transform by using
MATLAB. After being compressed, the retained energy is 99.29%, and
the number of zeros is 93.73%. That is, by wavelet transformation,
most coefficients are small though nearly all the image pixels have
nonzero values. Then we use the histogram method of the original
image and synthesized image and make sure that the step of
compression is significant. Finally, we reconstruct the image by the
way of sequential minimal optimization.
Conclusion: This method will be significant to achieve rapid high
quality imaging in MRI at 7 T and it can reduce the cost during
processing, storage and transmission.

doi:10.1016/j.jns.2013.07.2116
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Blink reflex excitability in patients with fibromyalgia syndrome

M.U. Aluclua, A.D. Turhanoglub. aNeurology Department, Dicle University,
Diyarbakir, Turkey; bDepartment of Physical Medicine and Rehabilitation,
Mustafa Kemal University Hospital, Hatay, Turkey

Objective: We aimed to investigate the blink reflex excitability in
fibromyalgia syndrome.
Subjects and methods: A total of 23 women with FMS and 14 healthy
female controls were studied. Blink reflexes were elicited by electrical
stimulation of the supra-orbital nerve. The stimuli were applied at first
single stimulus and then paired stimulus by using ISIs by 100–600 ms.
Electromyography signals were recorded from the right orbicularis oculi
muscle.
Results: There are significant differences between FMS and controls in
responses obtained by paired stimulus at 200–400 ms. Responses of R2
obtained by ISI at 100–400 ms were smaller than those obtained by
single stimulus in controls. This inhibition disappeared in response to
paired stimulus by 500, 600 ISI in controls. Yet, in FMS patients, this
expected inhibition only appeared for iR2 and cR2 obtained at 100 ms
ISI and then did not appear at the paired stimulus at 200–400 ms ISIs.
Conclusions: Lack of BR R2 response inhibition to paired stimulus by
ISIs might be an electrophysiologic evidence that indicates central
sensitization in FMS.

doi:10.1016/j.jns.2013.07.2117
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Semantic abilities in children with dyslexia

S.M. Golubovic, S. Tubin. Faculty of Special Education and Rehabilitation,
University of Belgrade, Belgrade, Serbia

The goal of this research was to deduct the frequency of dyslexia and
achievement of children with dyslexia on the Test of Short-term
Verbal Memory, Test of Dominant Lateralization, Triage Articulation
Test, Semantic Test, and Test of Voice Analysis and Synthesis.
Methodology: From a total of 280 children which were tested at the
end of the second, third and fourth grade, with the analysis of
handwriting (dictation, explanation of what was happening, tran-
scription), 38 children (13.57%) were singled out with dysgraphia,
from which 57.9% with dyslexia and 42.1% with motor dysgraphia.
They are all tested with the Tridimensional Reading Test (Helen Sax),
and for this sample it singled out 25 (8.9%) children with dyslexia.
From the total number of dyslexic children, 88% have dyslexic
dysgraphia, and the remaining 12% have graphomotor problems.
Children with intellectual dispairment, bilingual children, as also
socio-educationally ignored children, are excluded from the research.
Results: The best results were shown on the test of metonymswherein
80% of children gave all the answers, and 20% were partially successful,
which means, there were no unsuccessful children. There were no
incompletely unsuccessful children on the test of homonyms, but 60% of
children have given just 2 of the expected 4 answers. On the test of
antonyms there were 44% unsuccessful children. The test of synonyms
has especially bad results, because 48% of children didn't give any
answer, and 24% of children have given just one answer, meaning, only
28% have done well in this part of the test.

doi:10.1016/j.jns.2013.07.2118
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Determination of expression pattern of big-H3 gene in the
process of regeneration in a model of zebrafish eye cryoinjury

G. Ahmedova, F. Yunusov, G. Rakhimbaeva. Neurology,
Tashkent Medical Academy, Tashkent, Uzbekistan

Introduction:Humans have a rather limited capacity to regenerate after
injury, while other vertebrates such as the zebrafish are capable of
regenerating many anatomical structures. One of them is transforming
growth factor beta induced regeneration (initially called BIGH3, BIG-H3),
which signals have emerged as one of the components of the inductive
process. Our investigation focused on the role of BIGH3 in the process of
retinal regeneration in zebrafish after cryoinjury, wherein it was
important to establish its pattern of expression.
Materials and methods: ABTL wild type zebrafish strains of both
sexes 10–14 months of age were bred in standard fish facility
conditions. In total, 45 zebrafish were used for the investigation of
the process of regeneration in the retina. 40 of them were subjected
to cryoinjury. Postinjury measurements were grouped into the
following periods: 1 day postinjury (dpi), 2 dpi, 3 dpi, 5 dpi, 7 dpi,
15 dpi, 21 dpi and 28 dpi. RNA from retina was obtained by using the
TRIZOL reagent. RNA concentrations and purity were measured using
UV-spectrophotometry. Equal amounts of RNA were reverse tran-
scribed into cDNA using StrataScript reverse transcriptase.
Quantitative RT-PCR was performed for each sample in duplicate,
using β-actin primers as control.
Results: Pronounced upregulation of the expression was observed at
5 dpi. At 7 dpi, BIGH3 expression reached the highest point as
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compared to other days. At 21 dpi, expression declined to the baseline
level.
Conclusion: The data on the performed research indicated that
BIGH3 is an important protein in retinal regeneration.

doi:10.1016/j.jns.2013.07.2119

Abstract — WCN 2013
No: 834
Topic: 36 — Other topics
Sleep disturbances and risk of arterial hypertension and stroke in
the 25–64 year old female population in Russia: WHO program
“Monica–Psychosocial” study

V. Gafarova,b, D. Panova,b, E. Gromovaa,b, I. Gagulina,b, A. Gafarovaa,b.
aCollaborative Laboratory of Cardiovascular Diseases Epidemiology SB
RAMS, Russia; bFSBI Institute of Internal Medicine SB RAMS,
Novosibirsk, Russia

Objective: To explore the influence of sleep disturbances (SDs) on
relative risk of arterial hypertension (AH) and stroke in the 25–
64 year old female population in Russia over 16 years of follow-up.
Material and methods: Under the third screening of the WHO
“MONICA–psychosocial” program random representative samples of
women aged 25–64 years (n = 870) were surveyed in Novosibirsk.
The “Awareness and Attitude Towards the Health” questionnaire was
used to estimate quality of sleep. From 1995 to 2010 women were
followed for incidence of AH, stroke. Cox regression model was used
for relative risk assessment (HR) of stroke, AH.
Results: The prevalence of SD in women aged 25–64 years was 64.9%.
AH was developed in 33.4% of women, and stroke in 5.1% of women.
HR of AH in women with SD was 4.35-fold higher (95.0% CI:1.29–
14.59; p b 0.05) and it was 2.69-fold higher (95.0% CI:1.01–7.15;
p b 0.05) compared to those with good sleep for the first 5 and
10 years of follow-up, respectively. HR of stroke in women with SD
was 1.95-fold higher (95.0% CI:1.01–3.79; p b 0.05) than in those
without SD for over 16-years of study. Rates of AH incidence were
significantly higher in middle and first-line managers and physical
labor workers with SD (p b 0.05). There were tendencies of growth
of stroke rates in married women with SD having college degrees.
Conclusions: The prevalence of SD in women aged 25–64 years is
more than 60%. Women with SD had significantly higher relative risk
of AH and stroke. Rates of AH development were more likely in
managers and physical laborers.

doi:10.1016/j.jns.2013.07.2120
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Callosal regulation of contrast gain control machinery in the
human visual system

T. Boccia,b, M. Caleoc, L. Restanic, L. Briscesea, E. Giorlia,b, S. Tognazzid,
S. Rossib, L. Maffeic, F. Sartuccia,c,d. aDepartment of Neuroscience, Unit
of Neurology, Pisa University Medical School, Pisa, Italy; bDepartment of
Neuroscience, Neurology and Clinical Neurophysiology Section, Siena
University Medical School, Siena, Italy; cCNR Neuroscience Institute, Pisa
University Medical School, Pisa, Italy; dDepartment of Neuroscience,
Cisanello Neurology Unit, Pisa University Medical School, Pisa, Italy

Background: Visual cortical areas in the two hemispheres interact
via the corpus callosum, but the precise role of the callosal pathway
in visual processing remains controversial. As emerged from animal
studies, the callosal pathway appears to transfer preferentially

information related to high contrasts and low temporal/spatial
frequencies.
Objective: Here, we have investigated the function of transcallosal
projections in the human primary visual cortex (V1).
Materials and methods: Visual evoked potentials (VEPs) triggered
by grating stimuli of different contrasts were recorded before and
after functional inactivation of the occipital cortex of one hemisphere
via off-line low-frequency repetitive transcranial magnetic stimula-
tion (rTMS; 0.5 Hz stimulation for 20 min). VEPs were recorded in V1
before (T0), immediately after (T1) and 45′ following the completion
of rTMS (T2).
Results: Low-frequency rTMS has an inhibitory effect on VEP
amplitudes at all contrasts in the treated side (p b 0.05). Remarkably,
reduction of VEP amplitudes in the inhibited hemisphere at T1 was
accompanied by an increase in VEP amplitudes in the contralateral
side only at mid-high contrasts (50–90%: two-way repeated-
measures ANOVA, p b 0.01). This disinhibitory effect was observed
with both central and hemifield stimulation (p b 0.01). No changes in
VEP amplitudes were observed when rTMS was applied to a cortical
site more anterior with respect to V1 (p N 0.05).
Conclusions: These data provide the first evidence that amechanism of
transcallosal inhibition dampens neural responses at high contrasts in
the human visual cortex.

doi:10.1016/j.jns.2013.07.2121

Abstract — WCN 2013
No: 706
Topic: 36 — Other topics
Magnetic resonance imaging findings in a case of vertebral
arteriovenous fistulas in a patient of neurofibromatosis type one

H.L. Yen, S.C. Tsai, M.L. Sung. Neurosurgery, Tainan Municipal Hospital,
Tainan, Taiwan, ROC

Background: Vascular abnormalities associated with neurofibromatosis
type one (NF1) include occlusive or stenotic diseases, aneurysms,
arteriovenous malformations (AVMs) and, rarely, arteriovenous fistulas
(AVFs). We report a case of vertebral arteriovenous fistulas (VAVFs)
presenting with neurological disturbance in a patient with known NF1
and review the literature.
Case report: A 30-year-old woman with a history of NF1 presented
with right hand weakness 2 weeks after a shoulder trauma. There
was initial bilateral hand numbness and neck pain radiating to the
right forearm with subsequent weakness of right hand grasp. MRI of
cervical spine revealed large flow voids, representing a right VAVF.
Endovascular treatment using coils resulted in successful occlusion of
fistula.
Conclusions: In VAVFs associated with NF-1, there are two possible
mechanisms by which a VAVF may arise. First, dysplastic smooth
muscle or neurofibromatosis proliferation in the vessel wall may lead to
rupture into adjacent veins. The second possibility would be that the
AVF arises congenitally as a manifestation of mesodermal dysplasia. In
our patient, it is possible that the fistula and adjacent veins were
initially small, but enlarged secondary to tissue disruption with mild
trauma, leading to expansion and compression of the nerves.
Diagnosis of spinal VAVF can be established by MR imaging, angiogra-
phy or CT. Confusion of the VAVF with a neurofibroma may occur on
MRI because of high vascularity of some neurofibromas and similar
presentation as dumbbell-shaped mass with bone scalloping. However,
a flow-related signal void usually indicates the greater likelihood of the
VAVF.

doi:10.1016/j.jns.2013.07.2122

Abstracts / Journal of the Neurological Sciences 333 (2013) e579–e628e608

http://dx.doi.org/10.1016/j.jns.2013.07.2119
http://dx.doi.org/10.1016/j.jns.2013.07.2120
http://dx.doi.org/10.1016/j.jns.2013.07.2121
http://dx.doi.org/10.1016/j.jns.2013.07.2122


Abstract — WCN 2013
No: 479
Topic: 36 — Other topics
Rabies virus infection is associated with
mitochondrial dysfunction

A.C. Jacksona, T. Alandijanyb, W. Kammounic, S. Roy Chowdhuryd,
P. Fernyhoughe. aInternal Medicine (Neurology) andMedical Microbiology,
University of Manitoba, Canada; bMedical Microbiology, University of
Manitoba, Canada; cInternal Medicine, University of Manitoba, Canada;
dNeurodegenerative Disorders, St. Boniface Hospital Research Centre,
Canada; ePharmacology and Therapeutics, University of Manitoba,
Winnipeg, MB, Canada

Studies in an experimentalmodel of rabies have shownmajor structural
changes in the brain involving neuronal processes that are associated
with severe clinical disease. Cultured adult mouse dorsal root ganglion
(DRG) neurons are permissive to infection with the CVS strain of rabies
virus (RABV). RABV-infected DRG neurons show axonal swellings and
4-hydroxy-2-nonenal protein adduct immunostaining, indicating evi-
dence of oxidative stress, and also reduced axonal growth versusmock-
infected DRG neurons. We hypothesized that RABV infection induces
mitochondrial dysfunction leading to oxidative stress. We investigated
the effects of RABV infection on mitochondrial parameters. In RABV
infection there were increased activities of electron transport chain
Complexes I and IV versus mock infection, whereas Complexes II–III,
citrate synthase, and malate dehydrogenase activities were unchanged.
Increases in Complex I activity, but not Complex IV activity, correlated
with cellular susceptibility to RABV infection. Mitochondrial respi-
ration studies showed that RABV infection increased maximal
uncoupled respiration and Complex IV respiration, whereas coupled
respiration and the rate of proton leak were unchanged. A high
mitochondrial membrane potential was generated. RABV infection
reduced the intracellular ATP level and altered the cellular redox
state with a high NADH/NAD+ ratio. In RABV-infected neurons,
basal production of reactive oxygen species (ROS) was unaffected,
but a higher rate of ROS generation occurred with mitochondrial
substrates and inhibitors. We conclude that RABV infection induces
mitochondrial dysfunction leading to ROS overgeneration and oxidative
stress. We postulate that the fundamental abnormality is due to the
interaction of the RABV phosphoprotein with Complex I leading to its
increased activity.

doi:10.1016/j.jns.2013.07.2123
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Epidemiology of tuberculosis of central nervous system in
patients with HIV-infection in the Irkutsk Region of Russia

Y.N. Bykova, T.P. Filippovab, O.N. Novitskayac. aNeurology, Irkutsk State
Medical University, Russia; bPhthisiology, Irkutsk State Medical University,
Russia; cPhthisiology, Irkutsk Regional Tuberculosis Hospital,
Irkutsk, Russia

Background: Increasing prevalence of tuberculosis infection in the
Irkutsk Region of Russia remains one of the most common problems.
Objective: This study presents results of epidemiological investiga-
tion devoted to the comorbidity of tuberculosis and HIV-infection in
the Irkutsk Region.
Patients and methods: 240 patients (184 males and 56 females)
aged from 20 to 56 have been observed.

1. Group of patients with tuberculosis of central nervous system and
HIV-infection (196 patients).

2. Group of patients with tuberculosis of central nervous system
without HIV-infection (44 patients).

Results:
1st group:
Clinical forms of tuberculosis of the central nervous system: meningitis
— 124 (63.3 ± 3.4%); meningo-encephalitis — 66 (33.7 ±3.4%);
meningo-myelitis — 1 (0.5% ± 0.5%); meningo-encephalo-myelitis
— 4 (2.0 ±1.0%); tuberculoma of the brain — 1 (0.5% ± 0.5%).
HIV-associated diseases (n= 181): candidosis of the gastro-intestinal
system — 178 (90.8%), pneumocystic pneumonia— 3 (1.5%).
Social characteristics: drug abused (injecting drug users) — 158
(80.6 ± 2.8%), alcohol abused — 14 (7.1 ± 1.8%).

2nd group:
Clinical forms of tuberculosis of central nervous system: meningitis
— 38 (86.4 ± 5.0%); meningo-encephalitis— 2 (4.6 ± 3.0%); meningo-
myelitis — 3 (6.8% ± 4.0%); meningo-encephalo-myelitis — 1 (2.3 ±
2.0%); tuberculoma of the brain — 0.
Social characteristics: drug abused (injecting drug users) — 3 (6.8 ±
4.0%), alcohol abused — 7 (16.0 ± 3.0%).
Conclusion: Obtained data show severe epidemiological situation of
tuberculosis in patients with HIV-infection in the Irkutsk Region of
Russia. Frequent combination of central nervous system tuberculosis
and HIV-infection was revealed. There was comorbidity with
meningo-encephalitis with generalized tuberculosis infection com-
bined with candidosis, and hepatitis in drug abused patients with
HIV-infection.

doi:10.1016/j.jns.2013.07.2124
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The value of preoperative fMRI in drawing attention to possible
unexpected language area representations in a patient
with anaplastic astrocytoma

M. Jehnaa, C. Enzingera,b, G. von Campec, M. Hoffermannc,
L. Bruckmannc, G. Reishoferd, F. Payerb, F. Ebnera. aDivision of
Neuroradiology, Department of Radiology, Medical University of Graz,
Graz, Austria; bDepartment of Neurology, Medical University of Graz, Graz,
Austria; cDepartment of Neurosurgery, Medical University of Graz, Graz,
Austria; dDepartment of Radiology, Medical University of Graz, Graz, Austria

This is a case study of a right handed patient with a grade III anaplastic
astrocytoma in the superior frontal cortexwith intra-axial extensions to
the corpus callosum. Presurgical functional MR imaging (fMRI) was
done to visualize language network distribution. Intraoperative direct
cortical stimulation (DCS) was accordingly done to prevent eloquent
functional regions from resection. fMRI results showed a distributed
language network including the left inferior frontal gyrus (pars
opercularis), the left and right frontal orbital cortices, the left insular
cortex, the left superior and middle temporal gyri, the left precentral
and postcentral gyri, and the supplementary area. Additionally,
statistically stable but unusual activation was found in the left superior
frontal gyrus (SFG). During surgery, DCS demonstrated that the
stimulation of the SFG – involved in language function according to
the fMRI – led to anomic disturbances. These deficits in word finding
were persistently reproducible when stimulating the same area.
Afterwards, tumor removal was performed under navigation and
fluorescence guidance as well as subcortical electrostimulation, thus
preserving eloquentmotor and language areas and tracts. Regarding the
results of the fMRI and DCS in this patient, it can be speculated that the
altered distribution of eloquent language areas could be the result of

Abstracts / Journal of the Neurological Sciences 333 (2013) e579–e628 e609

http://dx.doi.org/10.1016/j.jns.2013.07.2123
http://dx.doi.org/10.1016/j.jns.2013.07.2124


tumor-induced reorganization processes. This case study demonstrates
that presurgical fMRI was able to identify a localized unusual language
network distribution, which was validated with direct cortical
mapping during awake surgery. It underlines the importance of careful
presurgical planning, keeping in mind the limitations of all used
methods.

doi:10.1016/j.jns.2013.07.2125
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The role of Omega-3 fatty acids in patients with mild cognitive
impairment by means of the PHOTOTEST

J. Romero Imbroda. Neurology Department, Hospital Comarcal de Melilla,
Melilla, Spain

Background: Omega-3 fatty acids have been shown to improve
cognitive function in patients with cognitive impairment. The
PHOTOTEST is a short cognitive test indicated for the detection and
monitoring of patients with cognitive impairment. It is applicable to
illiterate patients and it produces results that are not influenced by
educational level.
Objective: To assess, by means of the PHOTOTEST, the benefit of an
Omega-3 food supplement in patients with mild cognitive impairment.
Patients and method: A total of 30 patients diagnosed with mild
cognitive impairment were randomly divided into two groups: no
Omega-3 group with normal treatment; and Omega-3 group with
normal treatment plus the Omega-3 food supplement (2 ACUTIL
capsules per day: 500 mg DHA+ 80 EPA per day). Assessment of
cognitive function was done by means of the PHOTOTEST at visit 0
(day 0), visit 1 (3 months) and visit 2 (6 months).
Results: 26 patients (mean age of 72.5 years) completed the study:
13 in the no Omega-3 group and 13 in the Omega-3 group.
PHOTOTEST results:

– Positive but not significant trend (p = 0.15) in the Omega-3 group
at 3 months.

– Significant difference (p = 0.003) between the groups at 6 months
in favour of the Omega-3 group.

Conclusion: After 6 months with the Omega-3 supplement, the
PHOTOTEST results show a significant cognitive improvement in the
group that received the Omega-3 supplement compared to the group
not receiving any supplement. Omega-3 tolerance was good.

doi:10.1016/j.jns.2013.07.2126
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Autosomal dominant cerebellar ataxias: A systematic review of
clinical features

M. Rossia, S. Perez-Lloretb, L. Doldana, D. Cerquettia, J. Baleja, P. Millar
Vernettia, M. Hawkesa, A. Cammarotaa, M. Merelloa. aNeurology
Department, Raul Carrea Institute for Neurological Research, Buenos Aires,
Argentina; bClinical Pharmacology, CHU Toulouse, Toulouse, France

Background: Precise frequency and distinction of diverse clinical
features of spinocerebellar ataxias (SCAs) are lacking.
Objective: To assess distinctive or common clinical signs of autosomal
dominant cerebellar ataxias (ADCAs), genetically known as SCAs,
through a systematic review.

Methods: A structured search was conducted by two independent
reviewers in electronic databases up to September 2012. Publications
containing proportions or descriptions of ADCA clinical features
and written in several languages were included. Gray literature was
also included and retrieved publication reference lists were back-
searched. Clinical findings and demographic data from genetically
confirmed patients were extracted. Data was analyzed by Chi-square
test controlling for alpha-error inflation by Holm's step-down
procedure.
Results: One thousand sixty-two publications containing 12,141
patients (52% male) from 29 SCAs were analyzed. Mean age at
onset was 35 ± 11 years. Onset symptoms in 3945 patients
revealed gait ataxia as the most frequent sign (68%), whereas
overall non-ataxia symptom frequency was 50%. Some ADCAs
began frequently with non-ataxia symptoms, like SCA7 (visual
impairment), SCA14 (myoclonus), SCA13 (developmental delay),
and SCA17 (parkinsonism, psychiatric alterations and cognitive
impairment). During the overall disease course, dysarthria (90%)
and saccadic eye movement alterations (69%) were the most
prevalent non-ataxia findings. Some ADCAs were clinically re-
stricted to cerebellar dysfunction and others had frequently other
features, allowing categorization into two groups: pure and
mixed.
Conclusions: ADCAs encompass a broad spectrum of clinical features
with an elevated frequency of non-ataxia symptoms. Some features
distinguished several genetic subtypes from each other. An updated
Harding's classification is proposed.

doi:10.1016/j.jns.2013.07.2127
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Characteristics of water channel protein aquaporin expression in
Parkinson's disease

A. Hoshia, A. Tsunodaa, M. Tadab, Y. Ugawaa, M. Nishizawac,
H. Takahashib, A. Kakitab. aNeurology, Fukushima Medical University,
Fukushima, Japan; bPathology, University of Niigata, Niigata, Japan;
cNeurology, Brain Research Institute, University of Niigata, Niigata, Japan

We have previously reported marked changes in the expression of
aquaporin 1 (AQP1) and AQP4 in relationship to amyloid β peptide
(Aβ) deposition in human Alzheimer disease (AD) brains (Hoshi A et
al, JNEN, 2012). In the present study, we investigated the AQP
expression in autopsied brains affected by Parkinson's disease (PD).
Expression of α-synuclein (α-syn), GFAP, AQP1, and AQP4 in the
temporal lobes of 11 patients with PD, 5 patients with AD, and 5 age-
matched controls was examined immunohistochemically. In accor-
dance with the DLB consensus criteria, the PD patients were
classified to neocortical (n = 4), limbic (5), and brainstem (2)
groups. In the neocortical group, AQP4 immunoreactivity appeared
more intense and the number of AQP1-positive astrocytes was larger
than those observed in the other groups except AD group. On the
other hand, in the limbic/brainstem groups both AQP1 and AQP4
expressions were not changed in comparison with those of the
controls. In the neocortical group, there were negative correlations
between expression levels of AQP1 and α-syn, and also between
those of AQP1 and Aβ42. Thus, in PD brains AQP expression seems
altered in association with pathological processes involving the
deposition of α-syn and Aβ.

doi:10.1016/j.jns.2013.07.2128
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Clinical and physiologic evaluation of breathing patterns of
premature children with neurological complications
of HIV infection

D. Izyumova, G. Izyumovab. aKhorezm Regional Multifield Medical
Centre, Uzbekistan; bRepublican Scientific Centre of Emergency Medical
Aid, Khorezm Branch, Urgench, Uzbekistan

Newborn respiratory distress-syndrome is the main factor determin-
ing the severity of very preterm infants.
The aim: To investigate and estimate the breathing pattern of
premature infants with neurological complications of HIV infection
in the Aral Sea region of Uzbekistan.
Materials and methods: The project included 27 infants with a
gestational age of 27–35 weeks. All of the children were subjected to
clinical examination with assessment of imaging studies, showing
indicators during bronchography. Data were processed with program
“Statistics-6”.
Results: In 21 (74%) cases a complicated course of newborn
respiratory distress-syndrome was observed. Development of bron-
cho-pulmonary dysplasia was observed in 7 children, pneumonia in
13, and ventilation was applied gently to17 children in the first
hours after birth, and seizures of apnea were detected in 11
premature children. During auscultation there is broken crepitus,
moreover a weakened irregular breathing. While comparing the
signs shown by the bronco-phonogram we identified functional
abnormalities in the lungs and obtained a regularity of increasing
indexes of acoustic breathing equivalent (integral characteristic of
energy costs by the broncho-pulmonary system to excite the
acoustic signal).
The study of children with broncho-pulmonary dysplasia revealed the
presence of airflow obstruction impaired by restrictive type because of
the formation of lung parenchyma fibrosis. While assessing, breathing
patterns showed statistically significant changes of broncho-phono-
gram indicators. Retention of changes on a broncho-phonogram on
high spectrum indicates the presence of latent bronchial obstruction
and requires basic therapy.
Conclusions: The use of modern diagnostic approaches can develop
algorithms to optimize the research and basic therapy.

doi:10.1016/j.jns.2013.07.2129
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Acute mild traumatic brain injury is not associated with white
matter change on whole brain diffusion tensor imaging

T.M. Luotoa, T. Ilvesmäkib,c, A. Branderb, U. Hakulinenb, P. Ryyminb,
H. Eskolab,c, G.L. Iversond, J. Öhmana. aDepartment of Neurosciences
and Rehabilitation, Tampere University Hospital, Finland; bMedical
Imaging Centre and Hospital Pharmacy, Department of Radiology,
Tampere University Hospital, Finland; cDepartment of Electronics and
Communications Engineering, Tampere University of Technology, Tampere,
Finland; dDepartment of Physical Medicine and Rehabilitation, Harvard
Medical School and Red Sox Foundation and Massachusetts General
Hospital Home Base Program, Boston, MA, USA

Background: Mild traumatic brain injury (MTBI) is associated with
microstructural changes in white matter assessed with diffusion tensor
imaging (DTI). However, methodological limitations, such as small
sample sizes and failure to control for pre-injurymorbidity, can confound
the results.

Objectives: To determine if MTBI is associated with microstructural
changes in white matter in a large, homogenous, sample that was
carefully screened for pre-injury medical, psychiatric, or neurological
problems.
Patients and methods: Participants were 75 patients with MTBI and
40 controls. Nine exclusion criteria were used to rule out pre-existing
medical conditions or other confounding factors. The WHO criteria
for MTBI were used. Whole-brain DTI (3T-MRI, mean imaging time
post-injury 5.8 days, IQR 4.1–7.3) analysis was done with tract-based
spatial statistics (TBSS) and the DTI parameters included: (i)
fractional anisotropy (FA), (ii) apparent diffusion coefficient (ADC),
(iii) radial diffusivity (RD) and, (iv) axial diffusivity (AD).
Results: All MTBI patients and controls were compared using age and
gender as covariates and in age- and gender-matched subgroups
(n= 40 versus n= 40). None of the DTI parameters (FA, ADC, RD, or
AD) showed significant differences between patients and controls
(p N 0.01). A subgroup of MTBI patients with more serious injuries by
conventional severity criteria (at least one of the following: LOC N 1 min,
PTA N 3 h, traumatic lesion on conventional MRI, GCS= 14, total
subgroup n= 28) was compared to age- and gender-matched controls.
No significant DTI abnormalities were detected in this subgroup
(p N 0.01).
Conclusion: In this large homogeneous, premorbidly healthy sample,
MTBI was not associated with DTI abnormalities detectable with TBSS.

doi:10.1016/j.jns.2013.07.2130
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Cardiovascular and metabolic complications of spinal cord injury:
Findings from a national population health study

J.J. Cragga,b, V.K. Noonanc, M. Dvorakd, A. Krassioukovb,e, J. Borisoffb,f.
aSchool of Population and Public Health, University of British Columbia,
Canada; bInternational Collaboration on Repair Discoveries (ICORD),
University of British Columbia, Vancouver, Canada; cRick Hansen Institute,
University of British Columbia, Vancouver, Canada; dDepartment of
Orthopaedics, University of British Columbia, Vancouver, Canada;
eDepartment of Medicine, Division of Physical Medicine and Rehabilitation,
University of British Columbia, Vancouver, Canada; fBritish Columbia
Institute of Technology, Burnaby, BC, Canada

Background: Metabolic and cardiovascular complications are a
growing concern among individuals with spinal cord injury (SCI).
Objective: The objective of this study was to evaluate the association
between Type 2 diabetes and SCI, as well as cardiovascular disease
(CVD) and SCI, in a large, representative sample.
Patients andmethods:Datawere obtained on60,678 respondents to the
Statistics Canada 2010 Cycle of the cross-sectional Canadian Community
Health Survey (CCHS). Multivariable logistic regression, incorporating
adjustment for confounders and probability weights to account for the
CCHS sampling method, was conducted to quantify this association.
Results: After adjustment for both sex and age, SCI was associated
with a significant increased odds of Type 2 diabetes (Adjusted odds
ratio = 1.66, 95% Confidence Interval [1.16, 2.36]), a significant
increased odds of heart disease (Adjusted odds ratio = 2.72, 95%
Confidence Interval [1.94, 3.82]), and a significant increased odds of
stroke (Adjusted OR = 3.72, 95% Confidence Interval [2.22, 6.23]).
Conclusion: These heightened odds highlight the need for future cohort
or case–control studies examining a causal relationship between SCI and
these secondary complications, which may ultimately result in treat-
ment and prevention strategies targeted towards individuals with SCI.

doi:10.1016/j.jns.2013.07.2131
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Another cause of reversible splenial lesion:
Hepatic encephalopathy

F. Aka, M.I. Yona, G. Yalcin Cakmaklia, S. Duranb, N. Oztekina.
aNeurology, Ankara Numune Education and Research Hospital, Ankara,
Turkey; bRadiology, Ankara Numune Education and Research Hospital,
Ankara, Turkey

Background and purpose: Reversible splenial lesion has been reported
to be associated with encephalitis due to different pathogens, mostly
viruses, methotrexate toxicity, systemic lupus erythematosus, revers-
ible vasoconstriction syndrome and migraine. But it has not been
reported yet under imaging findings of hepatic encephalopathy.
Case: 58 year-old, male patient was admitted to our inpatient clinic with
the complaints of confusion, persisting headache, fatigue and difficulty in
balance for one week. He was known to have cirrhosis and portal
hypertension for 2 years and type 2 diabetes mellitus for 20 years in his
medical history. He was not on any medication and had been lost to
follow-up for 3–4 months. There was not any precipitating factor for this
attack.
Neurologic examination revealed confusion, disorientation to time and
place, bilateral dysmetria which was more evident on the right side,
bilateral flapping tremor and ataxia.
On MRI, T2 and flair images showed symmetric hyperintensities at the
level of posterior pons, bilateral cerebral peduncles, posterior limbs of
internal capsule, splenium of corpus callosum, posterior regions of the
centrum semiovale and periventricular white matter. These areas
showed mild hyperintensity on diffusion weighted images, which
suggested vasogenic edema around the corticospinal tract. Gradient
echo images revealed hypointensity in bilateral globus pallidi suggesting
heavy metal deposition.
The patient got better both clinically and radiologically under
appropriate treatment.
Conclusion: MRI findings may differ according to the type of liver
failure in hepatic encephalopathy. It is the first time, reversible splenial
lesion is found to be associated with hepatic encephalopathy.

doi:10.1016/j.jns.2013.07.2132
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Spinal cord myelitis after zoster infection

B.N. Bouzidi, E. Turki, I. Bouchhima, M. Damak, M.I. Miledi, I. Feki,
C. Mhiri. Department of Neurology, Hospital Habib Bourguiba, Faculty of
Medicine, Sfax, Tunisia

Background: Varicella zoster virus (VZV) can have significant
neurologic complications. Myelitis is a relatively rare neurological
complication of VZV and may develop in the absence of rash.
Objective: To report main clinical, biological and MRI features of zoster
myelitis.
Patients and methods: Five patients were followed-up (1992–2012)
for zoster myelitis. All patients had lumbar puncture andmedullar MRI.
Results: Our observations concern two women and three men of 17
to78 years of age. Four patients had history of intercostal rash. After
3 weeks (4–45 days), patients presented paraparesis/plegia, sensory loss,
and sphincter dysfunction. Cerebrospinal fluid analysis revealed
pleocytosis in two cases, an elevated protein level in all patients.Medullar
MRI demonstrated T2 hyperintense lesions with occasional swelling and
enhancement. The diagnoses in all 5 cases were supported by laboratory
evidence, including increasing titer of anti-VZV antibodies in the CSF. All

patients received a 3-week course of intravenous (IV) acyclovir
(1500mg/m2/day) and IV methylprednisolone in 2 cases. Most patients
fully recover within 2 months but sphincter dysfunction may persist.
Conclusion: As the pathogenic mechanism of herpes zoster myelitis
is considered to be direct viral invasion of the spinal cord with
subsequent necrosis or post-infectious, early initiation of acyclovir
treatment is necessary for the recovery.

doi:10.1016/j.jns.2013.07.2133
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Analysis of sleep microstructure in Parkinson's disease: A
case-control study

L. Sellittia,b, M. Bigonia, L. Prianoa,b, G. Albania, R. Picconia, A. Mauroa,b.
aDepartment of Neurology and Neurorehabilitation, San Giuseppe
Hospital, IRCCS Istituto Auxologico Italiano, Piancavallo (VB), Italy;
bDepartment of Neurosciences, University of Turin, Turin, Italy

Objective: Sleep in Parkinson's disease (PD) is frequently disrupted
leading to altered sleep macrostructure and awakenings. Neverthe-
less, more subtle sleep alterations involving its microstructure may
play an important role in sleep fragmentation. We evaluated
macrostructure and microstructure of sleep (cyclic alternating
patterns or CAP, micro-arousals) in a group of parkinsonian patients,
compared with age-matched non-parkinsonian subjects.
Material and methods: 31 PD patients (mean age 59.5 ± 12.4 years;
mean Hoehn–Yahr (H-Y) score: 3.4 ± 1.8) were recruited for standard
polysomnography. Standard sleep stage scoring and CAP scoring rules
were used. The Parkinson's disease sleep scale (PDSS) was used to
quantify sleep problems in PD, while daily motor performances were
evaluated using the Unified Parkinson's disease Rating Scale (UPDRS).
Results: Compared to controls, polysomnography analysis in PD
showed significant increase of sleep onset latency (p = 0.01) and
decrease of both sleep efficiency (p = 0.04) and slow wave sleep
(p b 0.01). Alteration of these parameters correlated with PDSS score,
UPDRS score, H-Y score and duration of the disease. A subgroup of 14
patients with H-Y score b 3 presented sleep macrostructure param-
eters not significantly different from controls. Nevertheless, in this
group CAP rate was significantly higher than controls (p = 0.02) and
correlated only with disease duration (r = 0.67, p = 0.04).
Conclusion: Our study showed alterations of NREM sleep microstruc-
ture in PD, even at an early stage of the disease and independently from
motor symptoms, so that an involvement of brainstem nuclei
contributing to the building up and maintenance of NREM sleep could
be hypothesized in this disease.

doi:10.1016/j.jns.2013.07.2134
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The relationship between engagement in amateur sports and
individual psychological characteristics of university students

S. Tukaieva, T. Vashekab, S. Kryzhanovskyia, O. Dolgovab, I. Zimaa.
aDepartment of Physiology of Brain and Psychophysiology, National Taras
Shevchenko University of Kyiv, Educational and Scientific Centre “Institute
of Biology”, Ukraine; bAviation Psychology Department, National Aviation
University of Kyiv, Institute of the Humanities, Kyiv, Ukraine

Physical activity contributes to a healthy lifestyle, helps to pre-
vent numerous chronic diseases (such as cardiovascular diseases,
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hypertension, etc.), and plays a therapeutic role in addressing a
number of cognitive and psychological disorders (such as depression,
low self-esteem etc.). The aim of our investigation was to detect the
relationship between engagement in amateur sports and typological
and personal differences of university students. 67 students (34
women and 33 men, age 17–23 years, mean age 20.5 years) of
National Taras Shevchenko University of Kyiv, Ukraine participated
in this study. The control group included students (220 women and
61 men) with no experience playing sports. It was shown that the
group of amateur sportsmen had a higher level of arousal and
mobility of neural processes, and a low level of neuroticism, lower
level of neurotization, anxiety, psychic tension and depression. It was
established that amateurs had pronounced outward euphoric and
less pronounced outward dysphoric reactions to external stimuli
and more inclined to direct physical aggression. We found that
amateur sportsmen have more pronounced general and spatial
anticipation and lesser intensity of burnout and its symptoms and
phases. They provided prerequisites for the inclination to sports
(physical activity) and allow the achievement of success. Our data
indicate that sports prevents the development of burnout and
reduces the negative impact of emotional stress, gives socially
acceptable ways of aggressiveness, and teaches athletes to cope with
difficulties.

doi:10.1016/j.jns.2013.07.2135
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Ethical problems in neurology

E. Mikhalovska-Karlova. Philosophy, Research Institute of Medicine
History of Russian Academy of Medical Sciences, Moscow, Russia

Background: Increase in the role of ethical component in the
assessment of the effectiveness of the professional work of
neurologist.
Objective: Assess the motivation of medical students and practicing
neurologists towards studying biomedical ethics.
Material and methods: 25-year experience of teaching biomedical
ethics to lower and upper level students in Moscow medical schools,
as well as teaching continuous education courses on biomedical
ethics to graduate medical students and practicing physicians
neurologists.
Methods: Sociological surveys, self-administered questionnaires,
standardized and non-standardized interviews. The motivation
index (MI) was calculated in the proportion of 1 to 10 per every 10
persons.
Results: Professional interest towards bioethics among the medical
students increases, as they approach graduation and become more
involved in clinical disciplines: the lowest interest was demonstrated by
first-year students (on average — .08), the highest — by the 6th- year
students (.7). Of particular interest was material on professional ethics;
here the MI among the 6th year students reached .85. Graduate medical
students and doctors practicing neurology and epileptology demonstrate
a high level of interest in ethical problems (.8–.9). At the same time they
admitted that there is a significant deficit in knowledge in the field of
bioethics.
Conclusion: In order to radically improve the situation with
bioethics education in medical schools of Russia, the bioethics
classes should be moved to the curricula of upper level students
and included in the system of the continuous medical education.

doi:10.1016/j.jns.2013.07.2136
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Six-year survival of progressive multifocal leukoencephalopathy
associated with follicular lymphoma

I. Vastagha, Á. Palástia, G. Aradia, A. Tótha, G. Várallyayb, G. Rudasb,
J. Demeterc, J. Csomord, S.W. Aberlee, H. Budkaf, D. Bereczkia,
G.G. Kovácsf. aDepartment of Neurology, Semmelweis University, Faculty of
Medicine, Hungary; bMRA Research Center, Semmelweis University Faculty
of Medicine, Hungary; c1st Department of Internal Medicine, Semmelweis
University Faculty of Medicine, Hungary; d1st Department of Pathology and
Experimental Cancer Research, Semmelweis University, Faculty of Medicine,
Budapest, Hungary; eClinical Institute of Virology, Medical University of
Vienna, Vienna, Austria; fInstitute of Neurology, Medical University of
Vienna, Vienna, Austria

Background: Progressive multifocal leukoencephalopathy (PML) occurs
mainly in immunocompromised individuals as well as associated with
immunomodulatory therapies including rituximab. The disease course of
PML is usually progressive and fatal. The median survival of patients
without HIV infection is only three months. Long-term remission is rare,
but rather occurs in HIV-positive individuals.
Objective: To present a long-term remission case of PML associated
with follicular lymphoma.
Patient and methods: A 57-year-old male was presented with
rapidly progressing neurological signs 6 years ago (modified
Rankin-scale was 5). PML was diagnosed by detailed neuroradiolog-
ical and histopathological evaluations of brain biopsy specimen. The
presence of JC virus was demonstrated by immunohistochemistry
and PCR examination from the diseased brain tissue. An inflamma-
tory response with abundant CD8 T-cells was prominent. The first
appearance of PML preceded the diagnosis of follicular lymphoma
and rituximab therapy. Clinical and neuroradiological improvement
followed splenectomy, high-dose coticosteroids and later immu-
nchemotherapy including rituximab.
Results: After the termination of chemotherapy the patient was
rehabilitated and has been in a stable neurological condition
(modified Rankin-scale is 3). Clinical improvement correlated with
the neuroradiological result.
Conclusion: The inflammatory form of PML extends the spectrum of
JC-virus related brain disease and there is a chance of clinical
improvement following immune reconstitution.

doi:10.1016/j.jns.2013.07.2137
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Evolutionary ideas in ancient and medieval neuroscience

A. Karenberg. Institute for the History of Medicine and Medical Ethics,
University of Cologne, Cologne, Germany

Background: Evolutionary ideas have been essential to understand-
ing the nervous system since antiquity. This lecture will examine the
close relationship between the emergence of innovative doctrines
and social developments in ancient and medieval times.
Objective: Evolutionary concepts of the pre-modern era are identified
and linked to their cultural context.
Material andmethods: Important primary sources such as the writings
of physicians and philosophers as well as secondary materials are
reviewed.
Results: Various interrelations between neurological and political
doctrines are demonstrated in detail. F. e., the concept that the brain
governs the body corresponds to Plato's idea of a philosopher-kingwho
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rules over the state. Plato's studentAristotle took the opposing viewand
described the heart as the seat of perception, motion, and sensation,
thus relating this organ to the “acropolis” of a contemporary Greek city.
MeanwhileHippocratic authors shaped the doctrine of the four humors,
whose harmonious mixture symbolized the democratic interaction of
various groups in a Greek community; diseases including epilepsy and
apoplexy were believed to occur if and when the excess of one humor
provoked a noxious “tyranny” amongst the inner parts of the body. In
2nd century Rome, the physician Galen was able to synthesize various
traditions of neurological thinking, acting like the ruling emperor who
integrated various territories into the Roman Empire.
Conclusions: A thorough analysis demonstrates that pre-modern
evolutionary ideas can be viewed as a direct response to cultural and
political circumstances. It would be worth examining later epochs on
the same lines.

doi:10.1016/j.jns.2013.07.2138
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Low tryptophan uptake in contrast-enhancing lesions
predicts long-term survival in patients with a
previously treated glioblastoma: A pet study

C. Juhasza,b,c, D.O. Kamsonb, N.L. Robinettec,d, O. Muzika,b,
P.K. Chakrabortyb,d, G.R. Bargerc,e, S. Mittalc,f. aNeurology and
Pediatrics, Wayne State University, USA; bPET Center and Translational
Imaging Laboratory, Children's Hospital ofMichigan, USA; cKarmanos Cancer
Institute, Wayne State University, Detroit, MI, USA; dRadiology, Wayne State
University, Detroit, MI, USA; eNeurology,Wayne State University, Detroit, MI,
USA; fNeurosurgery, Wayne State University, Detroit, MI, USA

Background: MRI has limited prognostic value in patients with a
previously treated glioblastoma. Positron emission tomography (PET)
imaging with alpha[11C]methyl-L-tryptophan (AMT), a radiotracer
tracking tryptophan transport and metabolism via the immunosup-
pressive kynurenine pathway, can effectively differentiate glioma
recurrence from radiation injury.
Objective: To evaluate the prognostic value of AMT uptake measured
on post-treatment PET in patients with glioblastoma treated with
surgery followed by chemoradiation.
Patients and methods: AMT-PET was performed in 32 patients
(mean age: 60 years) with a previously treated glioblastoma. The PET
scans were done 6–62 months after initial surgery after MRI
demonstrated a contrast-enhancing lesion suspicious for tumor
progression. AMT uptake values were measured (on summed activity
images 30–55 min after tracer injection) in contrast-enhancing
regions and contralateral cortex, and correlated with survival after
PET. A receiver operating characteristic analysis was performed to
determine the optimal cutoff threshold to predict 1-year survival.
Results: At the end of follow-up, 23 patients were deceased and 9 alive
(for up to 83 months). A cutoff threshold of 1.65 for lesion/cortex AMT
uptake ratios provided 82% sensitivity/specificity for 1-year survival
after PET. Age-corrected Cox regression analysis showed a strong
association between above-threshold AMT uptake ratios and shorter
survival (odds-ratio: 4.3 [1.5–12.5], p = 0.005). Below-threshold AMT
uptake ratios (n = 13) were associated with an additional year median
survival compared to patients with high ratios (618 days vs. 257 days).
Conclusion: Low AMT uptake on PET, measured in contrast-enhancing
lesions suspicious for tumor progression, predicts long-term survival in
patients with a previously treated glioblastoma.

doi:10.1016/j.jns.2013.07.2139
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Sleep curtailment is associated with altered autonomic tonus in
normal-weight individuals

W. Moraesa, D. Poyaresb, L. Bittencourtb, S. Tufikb. aSleep Medicine,
Universidade de São Paulo, Brazil; bPsychobiology, UNIFESP,
Sao Paulo, Brazil

Introduction: Increased sympathetic tonus has been suggested as a
mechanism linking short sleep duration to overweight and hyper-
tension. The present study was proposed to assess autonomic tonus
in relation to sleep duration in a representative sample of eutrophic
individuals from the general adult population.
Methods: A representative sample of the city of Sao Paulo was selected
(20–80 years), including 1024 individuals, fromwhich 224 females and
193 males were eutrophic (body mass index ≤ 25). They underwent
full polysomnographywith ECG recording. Heart Rate Variability (HRV)
was analyzed for the whole night using a polysomnography ECG lead
(D2 modified). Time and Frequency domains variables were calculated
for individuals who slept more (controls) and less than 5 h (experi-
mental group) per night, assessed by objective measures. One-way
ANOVA was performed considering insomnia syndrome and AHI N 5 as
covariates.
Results: Sleep curtailment was significantly associated with reduced
SDNN (p = 0.02) and SDNNINDEX (p b 0.01) which are related to a
reduction in HRV. RMSS was also reduced (p b 0.01) indicating
reduction in parasympathetic tonus, and LF/HF ratio increased
suggesting high sympathetic tonus.
Conclusion: Sleep shortage was associated with reduced HRV and
parasympathetic tonus, and increased sympathetic tonus in eutrophic
individuals. These findings support the concept that altered autonomic
tonus is associated to sleep curtailment independently from the
presence of obesity. This alteration could mediate the link between
short sleep, obesity and cardiovascular risk. Longitudinal studies are
needed to support this hypothesis.

doi:10.1016/j.jns.2013.07.2140
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Modelling of mismatch negativity indicates age related
impairment of cortical dynamics in frontal regions

G.K. Cooraya, M.I. Garridob, L. Hyllienmarka, T. Brismara. aClinical
Neuophysiology, Karolinska University Hospital, Stockholm, Sweden;
bQueensland Brain Institute, The University of Queensland, Brisbane,
QLD, Australia

Background: Auditory mismatch negativity (MMN) is an electroen-
cephalographic (EEG) response strongly correlated with attention
control. MMN is known to attenuate with age.
Objective: In this study we investigated the cortical networks
underpinning attention control in the ageing brain.
Methods: MMN and dynamic causal modelling was used to study
connectivity networks of attention control in healthy young and
healthy old subjects. An auditory odd-ball paradigm was used to elicit
MMN registered with EEG in two groups of healthy subjects withmean
age 74 (n= 30) and 26 (n= 26). Networks with different hierarchical
complexity with up to five cortical nodes (right and left primary
auditory cortex, right and left superior temporal gyrus, and right
inferior frontal gyrus) were analysed using dynamic causal modelling.
Results: Bayesian model comparison showed that the five node
model with full modulation of all network connections was the most
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likely of all the twelve inverted models. Model inversion of the five
node model showed that older subjects had significantly increased
inhibition of pyramidal cells (p b 0.05) with reduced modulation of
this activity within the right inferior frontal gyrus (p b 0.02).
Conclusion: Deterioration in frontal-based control mechanisms caused
attenuation of MMN with age. Impairment of cortical dynamics in the
right inferior frontal gyrus on stimulus change provided a neurobio-
logical mechanistic explanation for the reduction ofMMN and attention
control in the ageing brain.

doi:10.1016/j.jns.2013.07.2141
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Polysomnographic sleep parameters in an aging population

W. Moraesa, R. Piovazzanb, L. Bittencourtb, D. Poyaresb, S. Tufikb.
aSleep Medicine, Universidade de São Paulo, Brazil; bPsychobiology,
UNIFESP, Sao Paulo, Brazil

Introduction: Although many studies have shown the evolution of
sleep parameters across the lifespan, not many have included a
representative sample of the general population. The objective of this
study was to describe changes in sleep patterns in the general
population of Sao Paulo throughout adulthood.
Methods:We selected a representative sample of the city of Sao Paulo,
Brazil that included both genders and an age range of 20–80 yrs. This
sample included 1024 individuals that were submitted to poly-
somnography (PSG) and structured interviews. We sub-divided our
sample into 5-year age groups.
Results: Total sleep time, sleep efficiency, percentage of REM sleep and
slow wave sleep showed a significant age-related decrease (p b 0.05).
WASO, arousal index, sleep latency, REM sleep latency, and the
percentage of stages 1 and 2 showed a significant increase (p b 0.05).
Furthermore, AHI increased and oxygen saturation decreased with age.
The reduction in the percentage of REM sleep significantly correlated
with age inwomen,while the reduction in the percentage of slowwave
sleep correlated with age in men. The PLM index increased with age in
men and women.
Conclusions: Sleep structure and duration underwent significant
alterations throughout the aging process in the general population.
There was an important effect of age on sleep respiratory parameters
and PLM index. In addition, men and women showed similar trends
but with different effect sizes.

doi:10.1016/j.jns.2013.07.2142
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Incidence and mechanisms of traumatic brain injury and the
relationship with psychological health among Ontario adolescents

G. Iliea,b, M. Cusimanoc,d, A. Boake, R. Mannd,e, E. Adlafd,e, M. Asbridgef,
J. Rehmd,e. aNeurosurgery, Injury Prevention Research Office, St. Michael's
Hospital, Canada; bPsychology, University of Toronto, Canada;
cNeurosurgery, Injury Prevention Research Office, St. Michael's Hospital,
Canada; dDalla Lana School of Public Health, University of Toronto, Canada;
eSocial and Epidemiological Research, Centre for Addiction and Mental
Health, Toronto, ON, Canada; fDalhousie University, Halifax, NS, Canada

Background: Limited population based data is available on the
prevalence of adolescent traumatic brain injury (TBI) and its adverse
psychological correlates.

Objective: To describe lifetime prevalence, the mechanisms of injury,
and links between self-reported TBI and mental health, suicidality,
bullying and other conduct behaviours among a population based
sample of adolescents.
Methods: Data were derived from 4735 questionnaires administered
to 7th and 12th graders as part of the 2011 Ontario Student Drug Use
and Health Survey.
Results: In total, 19.5% of adolescents reported a TBI in their lifetime.
Sports injuries were the most likely mechanism for mTBI among all
reported causes (55.8%, 95% CI: 46.9, 4.2). When holding constant
sex and grade, adolescents with TBI had significantly greater odds for
reported elevated psychological distress (OR = 1.51), attempting
suicide (OR = 3.39), seeking counselling through a crisis help line
(OR = 2.10), and being prescribed medication for anxiety, depres-
sion or both (OR = 2.43). Moreover, they had higher odds of being
victimized through bullying at school (OR = 1.70), being cyber-
bullied (OR = 2.05) or being threatened with a weapon at school
(OR = 2.90), compared with adolescents who never had a TBI.
Adolescents with TBI had also higher odds of victimizing others and
engaging in numerous violent and non-violent conduct behaviours.
Conclusion: High rates of TBI among adolescents in the general
population, its high association with team-sports and adverse
psychological effects highlight the need for urgent prioritization of
prevention efforts.

doi:10.1016/j.jns.2013.07.2143
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Unselected brain imaging in suspected meningitis delays lumbar
puncture, can prolong hospitalisation and may increase antibiotic
costs - a pilot study

B. Michaela,b, P. Jeacockea, A. Varatharaja,c, R. Backmana, F. McGilla,
R. Kneena,d, A. Medina-Larae, T. Solomona,b. aInstitute of Infection and
Global Health, Liverpool University, UK; bThe Walton Centre for Neurology
and Neurosurgery, UK; cWhistonHospital Foundation Trust, UK; dAlder Hey
Children's NHS Foundation Trust, Liverpool, UK; eHealth Economics Group,
University of Exeter Medical School, Exeter, UK

Background: Antibiotics reduce mortality in bacterial meningitis; a
lumbar puncture (LP) will demonstrate that many patients with
suspected meningitis do not need them; but delays reduce chances
of culture, particularly if N8 h. Guidelines advise a LP without brain
imaging unless specific features are present.
Objective: We assessed the duration of hospitalisation and inpatient
costs incurred with delays in LP in a Northwest of England teaching
hospital.
Methods: We screened the cerebrospinal fluid (CSF) database to
identify patients with suspected meningitis over 3 months (07–09/
2010). Data were recorded from clinical case notes; costs were
calculated with established datasets and the British national formulary.
Results: 142 patients were screened; 35 had a suspected CNS
infection; 10 had a CNS infection proven: 3 bacterial meningitis; 4
aseptic meningitis and 3 viral encephalitis.
Brain imaging delayed the LP for 19 (54%), (11.08 vs 5.29 hrs,
p= 0.10); ten (53%) did not need imaging. 11 (42%) of those given
antibiotics before the LP were delayed N8 h.
For patients with aseptic meningitis and those who had a CNS infec-
tion excluded, without prior antibiotics, the delay in LP increased
duration of hospitalisation (r = 0.94, p= 0.02 and r = 0.96, p= 0.01
respectively).
Overall there was no trend with LP delays and antibiotic cost.
However, 4 patients had antibiotics continued despite negative
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cultures; 2 of whom had the LP delayed N8 h, with an antibiotic cost
of £215.96.
Conclusion: Inappropriate brain imaging often delayed the LP; in
patients who did not need antibiotics this led to longer
hospitalisation.

doi:10.1016/j.jns.2013.07.2144
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Worldwide record of REM sleep time in a patient with
pedunculopontine nucleus area (PPNa) stimulation

D. Neutela, D. Grablib,c, C. Karachic,d, M.-L. Welterb,c, E. Claireb,c, B. Ericc,
F. Chantalc, I. Arnulfa,c. aSleep Disorder Unit, Pierre and Marie Curie
University, France; bNeurology Department, Pitié-Salpêtrière Hospital,
Pierre and Marie Curie University, France; cInserm U975 and CRICM, Pierre
and Marie Curie University, France; dNeurosurgery Department, Pitié-
Salpêtrière Hospital, Paris, France

Background: PPNa stimulation improves gait disorders and mildly
increases REM sleep and alertness in previous series.
Objective: To evaluate nighttime sleep with and without PPNa
stimulation.
Patients and methods: Four patients (3 female, 1 male, 46–69 y old)
with Parkinson's disease for 9–22 years had PPNa stimulation for gait
disorders. Underwent sleep monitoring after 2 months with and
without deep brain stimulation (DBS), in a double blind randomized
cross over manner. After 9 months under chronic DBS, male patient
had 4 additional sleep monitoring with stimulation on again (n = 2),
and 1 and 6 nights after stimulation was stopped. Active contacts
were located via normalized MRI.
Results: In the male patient, who had the clearest benefit on gait,
REM sleep percentage was 49% (REM sleep time: 210 min; normal
values: 17–23%) of total sleep time with stimulation, and 0% without.
REM sleep was still increased 9 months later with continuous PPNa
stimulation (41% of REM sleep on stimulation). It decreased to 30%
after one night and to 9% after 6 nights without stimulation. In the 3
other patients REM sleep was 4–22% without stimulation and 0–21 %
with stimulation. The active contacts had similar localization in the 4
patients.
Conclusion: This dramatic, supranormal (twice higher than the
higher bound in normal adults), durable and reproducible increase of
REM sleep time with PPNa stimulation, followed by a progressive
return to low values when stimulation is stopped, suggests that
the PPNa stimulates 'REM sleep on' systems (possibly in the
subcoeruleus nucleus).

doi:10.1016/j.jns.2013.07.2145
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Neurologous lesions in children of KYIV, born on the year of
catastrophe in chernobyl

O. Yuryk. Laboratory of Orthopedy and Pain Problems, State Institution
‘Institute of Traumatology and Orthopedics of the Academy of Medical
Sciences of Ukraine’, Kyiv, Ukraine

Object: To study influence of small-scale irradiation on nervous state
of growing organism in children.
102 children born in 1986–1997 years have been examined in
dynamics.

At age of 6–7 years in 62% of children autonomous disorders on
subclinial level have been observed: 33% with sympaticotonic type
and 33% with parasympaticotonic type. Children were irritated and
tired quickly, concentration of attention was bad.
With sympaticotonic direction of vegetative reactions index Kerdo
increased essentially (up to 42.3 ± 3%). Considerable disbalance of
cardiovascular tests was noted. In subgroup of these children 23%
had congenital orthopedic pathology of spine and lower extremities
were marked. With vagoinsular direction of vegetative reaction in
children of this age group congenital defects of locomotor and
support were less often (14% of cases).
On other hand chronic disorders of bronchopulmonary system and
gastroenteric tract (made up 38% of cases) prevailed. With secondary
examination of children at the age of 16–17 years it was noted that
vegetative disfunction (mainly with sympaticotonic type) was
observed only in 27% of examined children but they had more often
disorders connected with locomotor an support, namely: chondrosis
of vertebrosacral spine, dysplasia of vertebrae and large joint of
limbs, flatness of anterior part of feet, congenitaldeformities,
syndrome of congenital dysplasia of connective tissue on subclinical
level. When patients are at the age of 26–27 years dysfunction of
autonomous nervous system has reached only 12%. Sympaticotonic
and vagoinsular were almost equally divided among them.
Small-scale irradiation affect mainly autonomous nervous system on
subclinical level.

doi:10.1016/j.jns.2013.07.2146
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Lewy neurite-like structures are rarely associated with Lewy body
pathology at the brainstem of multiple system atrophy (MSA)

M. Mimuro, S. Tatsumi, Y. Iwasaki, M. Yoshida. Aichi Medical University,
Nagakute, Japan

Background: Two major differences of synuclein pathology between
multiple system atrophy (MSA) and Lewy body disease (LBD) are the
location of abnormal α-synuclein aggregation, mainly glial or
neuronal, and existence of the peripheral organs involvement. We
found a case of MSA with numerous Lewy neurite-like swollen
structures (MSA neurites). However, it is unclear whether these
swollen neurite of MSA are related with Lewy body pathology or not
and provide some insights of the relationship between MSA and
Lewy body pathology.
Objectives and methods: To clarify the characteristics of the swollen
neurites of MSA, we examined 160 autopsy confirmed cases of MSA
at our institute. Patient characteristics: age of death 67.3 ± 8.3 years;
disease duration to death 7.4 ± 4.1 years. Clinical phenotype was
MSA-C (predominant cerebellar involvement) in 84, MSA-P (pre-
dominant parkinsonism) in 71. Tissue blocks were taken from the
brainstem, and HE staining and immunohistochemical staining for
phosphorylated alpha-synuclein were used. We examined for the
presence of MSA neurites and Lewy bodies in the brainstem.
Results: Ten cases (6.3%) showed Lewy bodies: 4 cases in the IIIrd
nucleus, 7 cases in the locus coeruleus. Twenty two cases (14%)
showed MSA neurites; 20 cases in the IIIrd nucleus, no cases in
substantia nigra. Only one case with MSA neurites had Lewy body
pathology.
Conclusion: Lewy neurite-like swollen neurites might be one of the
characteristic findings of MSA rarely combined with Lewy body-
related pathology.

doi:10.1016/j.jns.2013.07.2147
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Air pollution impacts on pregnant women and low birth weight
in Kenya

B.A. Elizabetha, M.L. Kirugab, A.E. Bukusic, R.N. Mbuguad,e,f. aClinical
Research, Kenya Medical Research Institute, Kenya; bPsychiatry, Aga Khan
Hospital University, Pakistan; cClinical Research, Kenya Medical Research
Institute, KenyaNetwork ofWomen LivingwithHIV/AIDS, Nairobi University,
Kenya; dClinical Research, Nairobi University, Kenya; eObstetrics and
Gynaecology Clinical Research, Kenya Medical Research Institute, Kenya;
fClinical Research/Psychiatry, Kenyatta National Hospital, Nairobi, Kenya

The increasing number of vehicles in Kenya roads and growth of
industries could see a rise in underweight babies. Pregnant women
exposed to higher levels of air pollution from industrial/car fumes are
likely to have underweight babies.
Methods: We studied data from 3 million births at 14 Research
Centers in rapidly industrializing cities by focusing on air pollutants
which are produced from combustion of fuels in vehicles and
industrial machines, burning firewood and dust particles.
Results: The more pollutants, the higher the risk/chance of infant
being underweight, with average weight down by 3 g.
A direct consequence is the rise in the rate of infant mortality and
childhood diseases as well as later health risks in neurocoginitive
diseases in life, meaning child mortality rate would go up from 55 in
every 1000 live births. Although air pollutants alone could not be
associated with mean birth weight, we consider health care systems,
premature births, social economic status of demographics and
months in which low births rates were observed.
Conclusions: Findings were worse for expectant women staying in
polluted environments and who smoked. According to WHO, a child is
underweight when it tips the scales at less than 2.5 kg. Air particles
could lead to LBW due to their impact on body functions. Most cars
pollutants consist of dangerous gases like CO2, lead, sulphur, nitroge-
nous gases, dust and inhaling them may reduce oxygen uptake. Lead
particles in petrol would inhibit certain enzymes and cause damage to
the kidneys, brains and nervous systems.

doi:10.1016/j.jns.2013.07.2148
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Is education related to cognitive ageing? Results of the
interdisciplinary long-term study of adulthood and ageing (ILSE)

W.-D. Moellera, P. Kroppb, B. Muellerb. aHG-Creutzfeldt-Institute,
University of Kiel, Kiel, Germany; bInstitute of Medical Psychology and
Medical Sociology, University of Rostock, Rostock, Germany

Objectives: The relationship between educational attainment and
cognitive status in the elderly is well known. But studies regarding
whether education positively affects the cognitive changes show highly
inconsistent results. The aim of our study is to examine the effects of
education on trajectories of cognitive abilities at age 63 to age 74.
Methods: Data taken from the Interdisciplinary Long-Term Study of
Adulthood and Ageing (ILSE) concerned 321 individuals without
dementia (mini-mental-status-test≥ 25, Folstein 1990) who were
born between 1930 and 1932. Cognitive functioning was assessed on
two measurement points (aged 63 at baseline and 74 years at follow-
up). Participants completed 12 subtests in the domains ‘memory’,
‘crystalline intelligence’, ‘fluid intelligence’, and ‘speed of processing’.
Education was dichotomized to reflect high or low attainment. General
linear models for analysis of repeated measures were used.

Results: In our samplewe found cognitive declines in 9 subtests, stability
in 2 subtests and improvements in one subtest. Levels of educationwere
unrelated to trajectories of 10 cognitive subtests. In two subtests high
educational attainment attenuates the decline. Adjusted for baseline
performance analysis shows a benefit of education in 10 of 12 subtests.
Conclusion: Thefindings support the active cognitive reserve hypothesis.
High levels of education promote more efficient cognitive processing,
which results in smaller declines, more stability and improvements.

doi:10.1016/j.jns.2013.07.2149
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Influence of smoking on regional cerebral blood flow and
brain atrophy

Y. Suzuki, M. Oishi, K. Ogawa, H. Shiota, S. Kamei. Division of
Neurology, Department of Medicine, Nihon University School of
Medicine, Tokyo, Japan

Background: It has been reported that chronic smoking is related to
decreased cerebral blood flow, global atrophy and neurocognitive
decline.
Objective: This study investigated the regional cerebral flood flow
(rCBF), brain atrophy, and cognition in patients who smoke with no
neurological or psychological symptoms. In order to obtain the precise
results, we measured rCBF with three-dimensional stereotaxic ROI
template (3DSRT) andfine SRT, and brain atrophywith the voxel-based,
specific regional analysis system for Alzheimer's disease (VSRAD).
Patients and methods: rCBF, parahippocampal gyrus atrophy, MMSE,
WAIS-R, and WMS-R were studied in 16 patients with no neurological
or psychological symptoms. Their findings were compared with those
of 16 age-matched normal controls. SPECT was performed using the
99mTc-ECD Patlak Plot method, and 3DSRT and fine SRT developed by
Takeuchi was used to evaluate rCBF. VSRAD was used to determine the
degree of parahippocampal gyrus atrophy in patients who smoke.
Results: CBF of the angular, thalamus, lenticular nucleus, cerebellar
hemisphere, and pericallosal in the smoking group were decreased
as compared with those in the non-smoking group, whereas CBF of
the orbital and rectal in the smoking group were increased as
compared with those in the non-smoking group. Significant differ-
ences in parahippocampal gyrus atrophy and cognition tests were
not observed in the smoking and non-smoking groups.
Conclusions: It could be that clinically intact smoking patients
with no neurological or psychological symptoms had a decreased
CBF in the angular, lenticular nucleus, cerebellar hemisphere, and
pericallosal and an increased CBF in the orbital and rectal.

doi:10.1016/j.jns.2013.07.2150
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Optical coherence tomography in patients with optic disc oedema

A. Pilata, F.A. Proudlocka, M. Lawdenb, P. Kumarb, I. Gottloba.
aOphthalmology Group, University of Leicester, UK; bLeicester Royal
Infirmary, Leicester, UK

Background: On examination optic disc oedema (ODE) can have
similar fundus appearance with optic nerve head drusen (ONHD).
Previously, optical coherence tomography (OCT) has been used to
image the optic disc and peripapillary retinal nerve fiber layer
(RNFL) for differential diagnosis between these conditions.
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Objective: In this study we used OCT to investigate differences of the
macular structure in ODE and ONHD for the first time.
Methods: High-resolution spectral domain OCT was used to image
the macula and peripapillary RNFL in 36 ODE, 76 ONHD patients and
57 healthy participants. Retinal thickness and macular and peri-
papillary RNFL thickness were measured in inner and outer annuli
divided into quadrants.
Results: Peripapillary RNFL was significantly thicker in all areas in
ODE patients compared to ONHD and healthy controls (p b 0.001 for
all quadrants for both). RNFL thickness in nasal area was significantly
different for all groups (p b 0.05).
ODE patients had thicker retina in outer temporal and inferior
segments (p b 0.05 for both) compared to other two groups. Macular
RNFL was significantly thicker in ODE patients compared to healthy
controls in all areas except inner temporal and outer nasal and
superior segments (p b 0.05) and thinner in ONHD patients.
Conclusion: This study shows that nasal peripapillary RNFL is a sensitive
marker for differential diagnosis for ODE andONHD. For the first time the
findings indicate macula involvement with RNFL thickening in ODE and
thinning in ONHD compared to controls which should be taken into
consideration in clinical assessment of these patients.

doi:10.1016/j.jns.2013.07.2151
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Changes in presynaptic inhibition during movement restriction of
unilateral lower limb in a hemiparetic patient and
healthy individuals

M. Morishitaa,b, H. Yamaguchia, K. Egawac, A. Hirohatab, M. Kobayashib.
aKibi International University, Takahashi, Japan; bWatanabe Hospital,
Shiseikai Medical Corporation, Niimi, Japan; cGraduate School, Waseda
University, Tokorozawa, Japan

Background:We previously reported that movement restriction of the
non-paretic lower limb improved gait patterns in hemiparetic patients.
Objective: We assessed presynaptic inhibition (PI) to determine if
movement restriction of the non-paretic lower limb is regulated by
upper motor neuron mechanisms in hemiparetic patients compared
with healthy individuals.
Patients and methods: This study included one hemiparetic patient
and 16 young healthy individuals. Participants walked with a knee
brace on the non-paretic/non-dominant side. The subjects walked
normally for about 10 min and then with the brace for another 10 min
(gait training period). PI was measured before and after every 5 min in
both conditions. PI was assessed in the soleus muscle on the paretic/
dominant side, and conditioning stimulation of the common peroneal
nerve was used prior to soleus H-reflex measurement.
Results: The single limb support time for the paretic/dominant side
was longer after gait training in both the hemiparetic and healthy
individuals. Two-way ANOVA revealed a significant interaction for
time and restriction effects in healthy individuals. After gait training,
PI was greater than during normal walking conditions in healthy
individuals. In the hemiparetic patient, only slight PI was observed
before gait training, but PI appeared to the same degree as in healthy
individuals after gait training.
Conclusion: Our results suggest that gait training with a knee brace
may be effective not only for improvement of gait patterns, but also
for regulation of upper motor neuron systems caused by increasing
weight bearing ratio in paretic lower limbs.

doi:10.1016/j.jns.2013.07.2152
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Comparison of reposition rate between headshaking maneuver
and vibration maneuver in ageotrophic horizontal BPPV

H.S. Han, D.S. Shin. Neurology, St Carollo Hospital,
Suncheon-si, Republic of Korea

Background: Benign paroxysmal positional vertigo (BPPV) is one of the
most commondisorders causingdizziness. Posterior Canal(PC)-BPPVhas
been said to account for 60–90% of all BPPV cases, and Horizontal
Canal(HC)-BPPV for 5–30% of the cases. However, HC-BPPV now appears
to be more prevalent than was previously thought. The apogeotropic
type is usually persistent, resistant to reposition maneuver, and its
pathophysiology is cupulolithiasis in majority. We compare reposition
rate between headshaking with modified Semont maneuver and vibra-
tion with modified Semont maneuver.
Method: The subjectwere 64 patientswith ageotrophic type of HC-BPPV
whowere diagnosed by the supine roll test using videonystagmography.
We perform modified Semont maneuver after headshaking on 33
patients. We performed modified Semont maneuver after vibration on
31 patients. The patients with remaining vertigo after maneuver were
retreated with the same method. After 1 week, We interviewed all
patients using call whether vertigo has subsided. 4 patients had vertigo
but they didn't come to the hospital because of private reason (3 in
headshaking group and 1 in vibration group). We count the number of
performance and compare with headshaking group and vibration group.
Result: Fifty twice maneuvers were performed in headshaking group
and fiftieth maneuvers were performed in vibration group (P N 0.05).
The more vertigo is severe, the less maneuver was performed in both
groups.
Conclusion: There is no significant difference in recurrence rate
between headshaking group and vibration group.

doi:10.1016/j.jns.2013.07.2153
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Symbiosis of neuro-interventionists: From parallel practice to
interdisciplinary patient care

T.W. Leung, M. Tang, A. Chan, G.K. Wong, S.C. Yu. Department of
Medicine and Therapeutics, The Chinese University of Hong Kong, Hong
Kong Special Administrative Region

Backgrounds: In centers with endovascular service established by
radiologists, neurosurgeon, cardiologists and/or vascular surgeons,
budding interventional neurologists may struggle to portray their
role.
Objective: In a university teaching hospital, we delivered neuro-
interventional treatment by a team-oriented approach consisting of
radiologists, neurosurgeons and interventional neurologists. We
aimed to evaluate this multidisciplinary patient care model through
a quantitative framework construct survey.
Methods: Responded on a voluntary basis, doctors, nurses, and
radiographers defined the existing mode of collaboration over a
continuum with parallel practice and non-hierarchical integration at
both ends, and gave opinions on 4 major aspects: philosophy
(believes in benefits of interprofessional collaboration and knowl-
edge of each other's treatment approach), trust, process (knowledge
exchange, physician centrality and conflicts associated with inter-
professional collaboration) and outcomes (job satisfaction, personal
growth, intention to leave in the following year, and research
output).
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Results: Thirty-eight team-members (38/53, 71.7%) completed the
questionnaire.
Twenty-four responders (63.2%) described themode of collaboration as
multidisciplinary or integrative. Majority of doctors (66.7%) and
radiographers (62.5%) expressed a strong belief in benefits of
interprofessional collaboration but only 28.6% nurses agreed. Compared
with nurses and radiographers, doctors showed a stronger belief that
the collaboration would enable a better clinical outcome after
endovascular intervention (p= 0.013). While most doctors enjoyed a
high degree of autonomy and more opportunities for personal growth
and research through the collaboration, most nurses and radiographers
had less autonomy and described the collaboration as physician
oriented (all p b 0.05).
Conclusions: An interdisciplinary model for neuro-interventional
service is feasible.

doi:10.1016/j.jns.2013.07.2154
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9.4T MRS characterization of human umbilical cord mesenchymal
stem cells underwent death metabolism

Y. Xiaoa, H. Daib, R. Wua. aDepartment of Medical Imaging, The Second
Affiliated Hospital of Shantou University Medical College, Shantou,
China; bDepartment of Medical Imaging, HuiZhou Municipal Certral
Hospital, HuiZhou, China

Objective: To explore the metabolite profile of mesenchymal stem cells
(MSCs) underwent death using 9.4T high resolutionNMR Spectroscopy.
Methods:Human umbilical cordmesenchymal stem cells were cultured
and collected. MSCs were treated for 0, 6, 12 and 24 h in a stimulated
condition which include hypoxia, serum deprivation and changes of
microenvironment. Cell death and the mortality rate was detected by
light microscopy, Hoechst staining and flow cytometry analyses. Cell
metabolite extraction was prepared by methanol–chloroform (M/C)
method and analyzed on a 9.4T NMR device. 1H-NMR Spectroscopy was
obtained and the metabolite concentraction of each time point was
calculated.
Results: Necrosis is the major form of cell death in the built model. In
the early stage of cell death (6 and 12 h), the fatty acid metabolite
concentraction increased with statistical significance (p b 0.05), while
in the last stage of cell death, the fatty acid peak decreased (p b 0.05).
Conclusions: There are some specific characteristics on MRS of MSCs
that underwent death, and the fatty acid peak may serve as a
biomarker for cell death.

doi:10.1016/j.jns.2013.07.2155

Abstract — WCN 2013
No: 1157
Topic: 36 — Other topic
Clinical analysis of longstanding subacute myelo-optico-neuropathy
(SMON), a clioquinol intoxication

M. Konagayaa, S. Kurua, M. Sakaia, Y. Saitob, Y. Konagayac, SMON
Research Committee. aNeurology, National Organization Suzuka Hospital,
Suzuka, Japan; bNeurology, Higashi Nagoya National Hospital, Japan;
cResearch Division, Ohbu Dementia Care Research and Training Center,
Nagoya, Japan

Background: SMON is a disease caused by clioquinol intoxication.
Nearly 10,000 patients of SMON were observed throughout Japan by
the end of 1970.

Objective: To investigate current state of SMON patients.
Patients and methods: The subjects were 730 SMON patients (218
males, 512 females; mean age ± SD, 78.0 ± 8.7 years; age at onset
37.6 ± 9.8 years; duration of illness 45.3 ± 4.0 years) who were
examined in 2012 by the SMON Research Committee, supported by
the Ministry of Health, Labor, and Welfare of Japan.
Results: At onset, 60.2% of patients were unable to walk, and 5.1%
were in complete blindness. At present time, about 46% of patients
were still difficult to walk independently, including 8.6% of complete
loss of locomotion. 1.6% of patients were in complete blindness and
7.6% had severe visual impairment. The majority of patients
exhibited sensory disturbances including superficial and vibratory
sensations and dysesthesia. Dysautonomia was observed as leg
hypothermia in 70.0%, urinary incontinence 58.5% and bowel
disturbance in 76.3%. 98.6% complicated with physical diseases such
as, hypertension (52.6%), cardiac diseases (24.1%), vertebral disease
(40.4%), limb articular disease (35.5%), and cataract (62.7%). The
prevalence rate of dementia in those SMON patients ages over 65
was 16.6%, which is almost the same as the general population in
Japan.
Conclusion: The physical states of SMON patient are still severe
situations by sequelae of clioquinol intoxication and also by geronto-
logical complications.

doi:10.1016/j.jns.2013.07.2156
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Long-term cognitive deficits after treated Lyme neuroborreliosis —
Neuropsychological profile and demographical characteristics

R. Eikelanda, G.C. Lohaugenb,c. aNeurology, Sørlandet Hospital, Arendal,
Norway; bPaediatrics, Sørlandet Hospital, Arendal, Norway; cLaboratory
Medicine Children's and Women's Health Medical Faculty, NTNU,
Trondheim, Norway

Background: Lyme neuroborreliosis (LNB) is mostly successfully
treated with antibiotics, but 10–50% of the patients report persisting
complaints years after treatment. We have previously reported
cognitive deficits in LNB patients 30 months after treatment compared
to controls.
Objective: To compare the neuropsychological test-profile characteriz-
ing persons who did not recover to the profile of persons who did
recover after LNB treatment.
Patients and methods: 50 persons were treated for LNB with
ceftriaxone/doxycycline. After 30 months the following neuropsy-
chological tests were performed: Trail Making test (TMT), Stroop,
California verbal learning test (CVLT) and digit symbol.
Clinical recovery was defined as a score of 0 or 1 on a clinical composite
score combining subjective complaints and neurological deficits (range
0–52, 0 best), non-recovery N1. The neuropsychological test-results and
demographic data of the recovery (n= 19) were compared to the non-
recovery (n= 31) group.
Results: The non-recovery group scored lower on TMT2 (p = 0.022),
TMT5 (p = 0.003), Stroop1 (p = 0.001), Stroop2 (p = 0.032),
Stroop3 (p = 0.012), Stroop 4 (p = 0.011), and digit symbol raw
score (p = 0.009), but CVLT revealed no differences between the two
groups. Patients in the non-recovery group were older, (p = 0.001),
had more somatic comorbidity (p = 0.09) and a lower educational
level (p = 0.003). None of the patients who recovered had pre-
treatment symptoms N6 weeks.
Conclusion: Persons who did not recover after treatment for LNB
score were worse on the neuropsychological tests TMT2,5, Stroop1–4
and digit symbol raw score, but not on CVLT. This might reflect a
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neuropsychological profile indicating deficits related to attention/
executive functions/processing speed and less verbal memory and
learning problems.

doi:10.1016/j.jns.2013.07.2157
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The relation between benign paroxysmal positional vertigo and
motion sickness

D.S. Shin, H.S. Han. Neurology, Saint Carollo, Suncheon-Si,
Republic of Korea

Objective: To investigate the clinical signification of BPPV about
posterior semicircular canal in patients with motion sickness (MS)
and without MS.
Background: The hypothesis of MS is a condition in which a
disagreement exists between vision and balance, visually perceived
movement and the vestibular system's sense of movement. We
speculated that MS could be in relation of the degrees of nystagmus.
Methods: This is a prospective study of 72 patients from 2011 to
2012. When the Dix–Hallpike maneuver was indicative for BPPV
using vestibular nystagmography, a repositioning maneuver was
performed. Degrees of nystagmus divided into 3 groups (mild: 1–10,
moderate: 11–30, severe: N31° of nystagmus). Motion sickness were
identified by history. Patients were followed for 3 months for the
resolution and recurrence of symptoms.
Results: MS was noted in 42% of patients with BPPV. It showed a
tendency of increasing prevalence with an increasing degree of
nystagmus (rho= 0.424, p b 0.001).
But there is no relation between reduction and presence of MS
(rho = 0.129, p N 0.05).
Conclusions: These results suggest that MS had considerable factor
to predict the severity of BPPV in posterior semicircular canal.

doi:10.1016/j.jns.2013.07.2158

Abstract — WCN 2013
No: 306
Topic: 36 — Other topic
What factors influence the relationship between feedback on
neuropsychological performance and subsequent driving
self-regulation?

D. Vancea, M.L. Ackermanb, K.K. Balla. aSchool of Nursing, University of
Alabama at Birmingham, Birmingham, AL, USA; bPsychology,
University of Alabama at Birmingham, Birmingham, AL, USA

Background: A recent study indicates that providing feedback about
neuropsychological abilities is important to safe automobile driving
(based on Useful Field of View test performance, a visual speed of
processing measure) and may lead to changes in driving self-
regulation. However, 42% of participants who received negative
feedback did not report any subsequent increase in driving self-
regulation.
Objective: This study extended those findings to investigate
potential moderators of the relationship between feedback regarding
neuropsychological abilities and driving self-regulation.
Patients and methods: Between 2006 and 2008, 129 insured older
(75+) drivers were administered an initial neuropsychological
battery and then a telephone follow-up interview after 2 to 4 months
after receiving feedback.

Results: Significant interactions included feedback by age, feedback
by number of eye conditions, and a trend towards significance for
feedback by baseline driving exposure. Follow-up regression results
showed that older participants (80–94; n = 39) who received
negative feedback significantly increased subsequent avoidance of
challenging driving conditions relative to baseline (p = .045).
Participants with no reported eye conditions (n= 36) who received
negative neuropsychological feedback significantly increased subse-
quent driving avoidance relative to baseline (p= .007), and
participants with low (below median) baseline driving exposure
(n= 66) tended to increase subsequent driving avoidance relative to
baseline (p b .009).
Conclusion: Older adults with minimal driving exposure, those
with no reported eye conditions, and those over 80 years old are
more likely to modify their driving habits after receiving negative
feedback regarding neuropsychological skills related to driving
safety.

doi:10.1016/j.jns.2013.07.2159
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A comparison of co-morbidities between the postural orthostatic
tachycardia syndrome and generalized dysautonomias

K.R. Chémali, K. McNeeley. Neurology, Sentara/Eastern Virginia
Medical School, Norfolk, VA, USA

Background: Postural Orthostatic Tachycardia Syndrome (POTS)
includes a spectrum of disorders which are also present in
generalized dysautonomias. A pathophysiological link of POTS to
the Autonomic Nervous System (ANS) is therefore suspected.
Comparing co-morbidities of both conditions could shed further
light onto that link.
Objective: Compare the prevalence of common disorders in POTS
with that of disorders associated with diseases of the ANS.
Patients and methods: We reviewed 74 patients with POTS and
retrieved all their associated diagnoses, retaining the 11 most
common. We repeated the same process with 109 patients
diagnosed with autonomic neuropathy (AN) who did not meet the
criteria for POTS.
Results: Ten out of the 11 most common conditions associated with
POTS were also associated with AN but to different degrees. Migraine
was the most common co-morbidity in POTS (55%). Other common
co-morbidities included Chronic Fatigue Syndrome (CFS), Fibromy-
algia and Irritable Bowel Syndrome (IBS). In AN, the most common
co-morbidities were hypertension (56%), hypercholesterolemia
(46%), migraine (40%) and diabetes (30%).
Conclusions:

1. Common co-morbidities between POTS and AN could reflect a
common pathophysiology and a predominant role of the ANS in
POTS.

2. Hemodynamic and metabolic disorders are more prevalent in AN
than in POTS, whereas conditions like Fibromyalgia, CFS and IBS
are more common in POTS, which suggests that POTS is a
syndromic rather than a disease-based dysautonomia.

3. The high prevalence of disorders such as Fibromyalgia and CFS in
both POTS and AN, may point to a role of the ANS in these
conditions.

doi:10.1016/j.jns.2013.07.2160
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The alpha attenuation test: Assessment of alpha blockade
efficiency in narcolepsy

M. Lakocevica, N. Rajsicb, Z. Sundricc, P. Simonovicd, J. Marinkovice.
aClinics for Endocrinology, Clinical Centre of Serbia, Belgrade University,
School of Medicine, Belgrade, Serbia; bClinic for Neurology, Military
Medical Academy, Belgrade University, School of Medicine, Belgrade,
Serbia; cInstitute of Aviation Medicine, Belgrade University, School of
Medicine, Belgrade, Serbia; dInstitute ofMental Health, Belgrade University,
School of Medicine, Belgrade, Serbia; eInstitute of Medical Statistics and
Informatics, Belgrade University, School of Medicine, Belgrade, Serbia

Background: The alpha attenuation test (AAT) is based on the fact
that power spectrum in alpha frequency band of the EEG (8–12 Hz)
increases with eyes open, but tends to decrease with eyes closed.
Objective: To assess value of AAT for predicting coming sleep in
individuals with narcolepsy and idiopathic hypersomnia.
Patients and methods: Seventy one participants (28 with narcolep-
sy, 24 with idiopathic hypersomnia, and the rest of the 19 has
healthy controls matched to gender and age) underwent AAT which
considered modified EEG recording with alternately six times eyes
open and eyes closed procedures within the time interval of 12 min.
Parts of EEG signals were extracted at the same points within the
whole sample, and digital filtering with frequency between five and
32 Hz was applied to channels O2-A1 and O1-A2. The parametric
statistical analysis of logarithmic transformed alpha attenuation
coefficients (AACs) and alpha powers was performed.
Results: Our results show that patients with narcolepsy have
significant lower absolute AACs and greater absolute powers during
eyes open condition in comparison to patients with idiopathic
hypersomnia and healthy controls. The mechanism of alpha blockade
appears to be less effective in patients with narcolepsy, and thus
responsible for both lower AACs and greater absolute powers with
eyes open.
Conclusion: AAT may be a useful screening method for assessment
of transitory momentary sleepiness. This test can reveal preclinical
sign existence of a condition that can lead a subject to fall asleep.

doi:10.1016/j.jns.2013.07.2161
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Are there benefits of ultra-high field MR for clinical
language localization?

R. Beisteinera,b,c, M. Wurniga,b,c, F. Fischmeistera,b,c, E. Matta,b,c, E. Knospd,
M. Feuchte, E. Auffb, S. Trattnigc,f, S. Robinsonc,f, A. Geisslera,b,c.
aDepartment of Neurology, Study Group Clinical fMRI, Medical University
of Vienna, Vienna, Austria; bDepartment of Neurology, Medical University of
Vienna, Vienna, Austria; cHigh Field MR Center of Excellence, Medical
University of Vienna, Vienna, Austria; dDepartment of Neurosurgery,
Medical University of Vienna, Vienna, Austria; eDepartment of Pediatrics,
Medical University of Vienna, Vienna, Austria; fDepartment of Radiology,
Medical University of Vienna, Vienna, Austria

Background: A first sensorimotor study (Beisteiner et al. 2011)
indicated increase in functional sensitivity in primary sensorimotor
cortex with ultra-high field MR systems (7T). However, the primary
sensorimotor cortex typically shows low artifacts. Here we investi-
gate the functional sensitivity of ultra-high field MR systems in
artifact-prone brain areas such as the inferior frontal lobe, by
comparing 3T and 7T clinical fMRI results with an overt speech task.

Methods: Twenty four right-handed patients performed identical
overt speech tasks at 3T and 7T. Functional Broca- and Wernicke
ROIs were defined separately for 3T and 7T data using individual
5 mm spheres, centered on the individual peak voxel. Within these
Broca/Wernicke spheres, six activation measures were compared:

(1) voxel count (number of supra-threshold voxels at FWE b 0.05),
(2) mean t-value,
(3) peak spmT-value,
(4) percentage signal change,
(5) contrast to noise ratio (CNR), and
(6) peak CNR.

Results: In the Wernicke area, all 6 measures showed significant
improvement for 7T. In the Broca area, no measure showed a
significant 7T benefit, and some measures even indicated a non-
significant decrease. Evaluation of the artifact situation indicated that
this was due to significantly more inferior frontal artifacts at 7T.
Conclusion: Our results indicate that the ability to minimize the
increase in artifacts with increasing field strength determines the
benefit of ultra-high field MR systems for clinical fMRI.
Acknowledgement: This study was funded by the Vienna Spots of
Excellence Program of the Center of Innovation and Technology, City
of Vienna (ZIT), Austria.

doi:10.1016/j.jns.2013.07.2162
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The era of HIV/AIDS and its neurological complications
in the world

B.A. Bukusia,b, R.N. Mbuguac,d,e. aClinical Research, Infectious Diseases
Control (Kenya Medical Research Institute), Kenya; bObstetrics and
Gynaecology Clinical Research, Centre for Diseases Control (Kenya
Medical Research Institute), Kenya; cResearch, Kenya Network of
Women Living with HIV/AIDS, Kenya; dClinical Research/Psychiatry,
Kenya Neurological Society, Kenya; eResearch, Kenya Medical Research
Institute, Nairobi, Kenya

Background: The central nervous system (CNS) is often affected by
HIV infection. Over 40% of AIDS cases present with neurological
symptoms and CNS lesion are detected by anatomical and patholog-
ical studies in 80 to 90% of AIDS cases. There may be infections and
tumours secondary to the immunodeficiency and pathologies occur
directly due to the neurotropism of the virus.
Methods: Neurological problems associated with HIV infection
include encephalopathies, myelopathies, neuropathies and myopa-
thies. HIV induced encephalopathy may develop at any stages of HIV
infection and affects all risk groups equally.
The frequencies reported differ between studies due to differences in
sampling methods, geographical factors, diagnostic criteria and
investigative methods used. The involvement of HIV infected
macrophages and microglial cells has been demonstrated. Indirect
mechanisms such as release of lymphokines (tumour necrosis factor-
TNF alpha- and interleukin-1) and neurotoxicity of the HIV envelope
protein, gp 120, have been suggested.
Results: This disorder is known as cognitive and motor syndrome.
It presents clinically as a form of sub-cortical dementia with
cognitive problems, motor deficits and behavioural disorders
depending on the type and stage of infection. The diagnosis can
be made after all other infections and tumours common in HIV
patients have been ruled out by appropriate investigations like
cerebrospinal fluid analysis, cerebral scan and magnetic resonance
imaging.
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Conclusions: Neuropsychological studies could be of value in
diagnosis and in assessing the response to anti-retroviral treatment.
The use of new nucleoside analogue drugs in combination with
existing drugs may provide new approaches to managing these
patients.

doi:10.1016/j.jns.2013.07.2163
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Optimum gradient artifact removal from EEG-data using facet

J. Glasera, V. Schöpfb, R. Beisteinerc,d,e, H. Bauera, F. Fischmeisterc,d,e.
aFaculty of Psychology, University of Vienna, Austria; bDepartment of
Radiology, Division of Neuro- and Musculoskeletal Radiology, Austria;
cDepartment of Neurology, Study Group Clinical fMRI, Austria;
dDepartment of Neurology, Medical University of Vienna, Vienna,
Austria; eHigh Field MR Center of Excellence, Medical University of Vienna,
Vienna, Austria

Introduction: Throughout recent years simultaneous recordings of
EEG and fMRI has turned into a viable tool for clinical applications.
However, elimination of scanner-induced artifacts is still challeng-
ing. Here we present an optimum multi-step algorithm which
combines various correction steps for the removal of gradient
artifacts.
Methods: FACET is a modular toolbox for fast and flexible
correction and evaluation of imaging artifacts. Within this toolbox
an optimum algorithm (OptGAR) was constructed by combining
various pre-processing steps – like slice onset detection and sub-
sample alignment – with an adaptive template generation approach to
optimally describe the gradient artifact. Residual artifacts are removed
using PCA and ANC. This algorithm was evaluated clinically and by
automatic comparison to existing algorithms (Allen 2000 and Niazy
2005) via stepwise evaluation.
Results: Across all measures OptGAR outperformed the other
algorithms. The median imaging artifact shows a decrease from
69.9 μV for Allen to 64.9 μV for Niazy and 54.7 μV for OptGAR, the
RMS ratio an increase from 84.2 (Allen) up to 109.3. Finally, the
median residual activity in the theta band (4–8 Hz) shows a decrease
from 20.6% (Allen) to 14.3%. For the beta band (12–24 Hz) a decrease
from 35.8% (Allen) via 23.2% to only 8.6% (OptGAR) was achieved.
Conclusions: FACET was used to generate a new artifact removal
algorithm. This algorithm not only outperforms existing tools but
shows a unique performance in reducing the content of slice
frequency and its harmonics. OptGAR together with FACET provides
a valuable tool for the removal of imaging artifacts from concurrently
recorded EEG.

doi:10.1016/j.jns.2013.07.2164
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A review of scientific literature on optimal glioblastoma
treatment in elderly patients

G. Simonetti, P. Gaviani, E. Lamperti, A. Silvani. Department of
Neurooncology, Fondazione IRCCS Istituto Neurologico Carlo Besta,
Milan, Italy

Introduction: Glioblastoma (GBM) is the most common primary
brain tumor in adults and the incidence steadily increases with age.

The diagnostic rate doubles in the age group between 65–84 years
and survival is significantly reduced than younger group. Moreover
there isn't an established standard of care: the role of surgery and
radio-chemotherapy remain controversial. We assess the scientific
literature to define the optimal treatment for older patients.
Material and methods: The recent phase III randomized controlled
trials, and five prospective–retrospective uncontrolled phase II
trials were identified. A total of 1187 GBM elderly patients, median
age 72.4, were enrolled in order to receive: standard radiotherapy
(RT) vs hypofractionated RT vs 6 cycles of chemotherapy with
temozolomide (TMZ) or standard postsurgical involved-filed RT vs
100 mg/m2 TMZ on days 1–7, 1 week on–1week off or supportive
care alone vs supportive-care alone in combination with RT. The
primary end point was overall survival. Phase II studies compared
chemotherapy with TMZ in two cases, radio-chemotherapy by
Stupp in two cases, and last compared radio-chemotherapy vs RT
alone.
Results and conclusion: Our review did not show a statistically
significant superiority of a particular treatment, but demonstrates
that all therapeutic decision, both chemo and/or radiotherapy, could
improve overall survival of elderly patients with good performance
status, rather than palliative care (6.7 months-vs-3.8 months).In
particular hypofractionated radiotherapy plus temozolomide chemo-
therapy may be the best way to treat patients with Karnofsky-
Performance-Status (KPS) ≥ 70%. In patients with a poor KPS, RT
could be a reasonable choice. A meta-analysis on collected data will
be performed.

doi:10.1016/j.jns.2013.07.2165
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Analysis of spina bifida prevalence in Brazil in the period from
2001 to 2010

V.F.P. Costa, R.D.D. Sousa, J.D.O. Soares, F.O. Gomes, J.E.D.S.
Cavalcante. Faculdade de Medicina, Universidade Federal de Goiás,
Goiânia, Brazil

Background: Spina bifida is a significant cause of perinatal mortality
and a cause of disability in surviving children. At the same time,
there is a scarcity of research about its prevalence in Brazil.
Objective: Analyse the presence of spina bifida among liveborn
infants in Brazil between the years 2001 and 2010.
Method: The data about liveborn infants and the cases of spina bifida
has been retrieved from the system of information about liveborn
infants of the Ministry of Health, the Department of the National
Health Service. The data collection resulted in a descriptive and
comparative analysis of the prevalence of spina bifida among 1000
liveborns in different regions of Brazil.
Results: An increase of 17.28% in the presence of spina bifida was
observed in Brazil in 2001–2010. The year of 2004 presented a peak
in spina bifida prevalence (0209 cases/1000 liveborns). This was
followed by a decrease and another increase of 0190 in 2010.
Regional differences apply in the prevalence of the disease, with the
highest rates in the southern region (0216) in 2001–2010 and the
lowest rates in the Centre-western region (0115) in the same period.
Conclusion: There was a growing tendency of the prevalence of
spina bifida in Brazil indicating that the incentive of folic acid intake
in pregnant women is desirable as a preventive measure. Prenatal
care leading to early diagnosis and reduction in complications is also
recommended.

doi:10.1016/j.jns.2013.07.2166
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Cryptococcus neoformans neoformans central nervous system
infection in a patient with idiopathic CD4 lymphocytopenia
mimicking progressive multifocal leucoencephalopathy (PML)

T.S. Silvaa, F.M. Branco Germiniania, M.Murob, A.C. Crippaa, E.J. Piovesana,
H.A.G. Teivea, S.M. de Almeidaa,b. aNeurology, Hospital de Clínicas,
Universidade Federal do Paraná, Curitiba, Brazil; bLaboratory, Hospital de
Clínicas, Universidade Federal do Paraná, Curitiba, Brazil

Background: Cryptococcal brain infection is a life-threatening
disease, mostly associated with varied causes of immunosuppression.
Objective: To report a case of an HIV negative patient who presented
with idiopathic CD4 lymphocytopenia and neurocryptococcosis
mimicking PML.
Patient and method: We report the case of an immunodeficient
patient with brain Cryptococcus neoformans neoformans mimicking
PML.
Results: A 46-year-old male patient was admitted due to chronic
headache, with visual impairment and right-sided tremor. Cryptococcus
neoformans var neoformans was identified in CSF and he underwent
standard treatment. Repeated ELISA serologic HIV testing was
negative. Five months after discharge he presented with an intra-
cranial hypertension syndrome. A brain CAT scan disclosed bilateral
white matter hypointense lesions with mass effect. Another
treatment course for cryptococcosis was performed. Laboratory
testing revealed a CD4+ count of 131 cells/mm3. Three months
later, both his visual and neurological deficits progressed, as well as
the brain lesions on CAT scan. After another two months, he
presented with right-sided motor seizures, right hemiparesis and
intracranial hypertension. Serologic Cryptococcus testing in the CSF
was positive. Extensive investigation for immunodeficiency causes
or organ dysfunctionwas negative. BrainMRI showed bilateral white
matter lesions suggestive of PML. A brain biopsy disclosed infection
by Cryptococcus neoformans neoformans. After another course of
Amphotericin B, his motor deficit and brain MRI lesions resolved
completely.
Conclusion: This patient with idiopathic immunosuppresion showed
clinical and MRI findings consistent with PML but pathology revealed
an infection with mass effect by Cryptococcus neoformans neoformans,
with improvement following etiological treatment.

doi:10.1016/j.jns.2013.07.2167

Abstract — WCN 2013
No: 694
Topic: 36 — Other topic
Study on euronal metabolic characterization in peritumoral area
of C6 rat glioma using 1 h MRS at 7 T

M. Yia, G. Yana, Y. Xuanb, Z. Daia, S. Lia, R. Wua. aDepartment of Medical
Imaging, 2nd Affiliated Hospital of Shantou University Medical College,
China; bShantou University Medical College, Shantou, China

Background: Glioma has a tendency to infiltrate the surrounding
brain tissue for several centimeters from the core of tumor. The
insensitive detection of the invasive scope outside the visible tumor
border limits the use of structural magnetic resonance (MR)
sequences.
Objective: This study aimed to establish a repeatable rat glioma
model and investigate the validity of spectroscopy, a functional MR
method, in the assessment of the peritumoral area of glioma.
Methods: The C6 glioma cells were stereotaxically implanted
into the right basal ganglia region of twenty SD rats. The SD rats

sequentially underwent MR spectroscopy (MRS) at 7 T MR scanner
7 days after operation. Euronal metabolites were measured within
the tumor center, peripheral solid parts, adjacent normal-appearing
tissue, and contralateral white-matter. All spectra were then quantified
by LCModel.
Results: This C6 rat glioma model had a high degree of repeatability. A
significant gradual increased concentration of NAA, Cr, Glu + Gln,
macromolecule, and a decreased of Lac, Ala from the tumor center to the
contralateral white matter were observed. Moreover, the highest level
of Cho and Lip were also found in the tumor peripheral solid parts and
tumor center, respectively. There were no significant differences in Ins
and Tau peak among the four areas.
Conclusion: Our study provides a repeatable animal model for
investigating biochemical specificity of glioma. The acquired MRS data
supply additional information about the location of glioma potential
border.

doi:10.1016/j.jns.2013.07.2168
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Facial palsy as an initial symptom of Lyme neuroborreliosis in an
Austrian endemic area

W. Kindler, H. Wolf, K. Thier, S. Oberndorfer. LK St. Pölten,
St. Pölten, Austria

Background: In areas endemic for Borrelia burgdorferi, facial palsy is
a possible manifestation of neuroborreliosis. According to this all
adult patients admitted with facial palsy to our hospital, are
investigated for Lyme neuroborreliosis including CSF analysis.
Methods: In this retrospective analysis from 2007 until 2012, we
identified 278 consecutive patients who were admitted with facial
palsy. All 278 patients underwent clinical neurological examination.
249 of those patients underwent CSF analysis. Demographic and
clinical data were analysed according to a protocol.
Results: In 14 out of 278 patients (5%), a definite diagnosis of Lyme
neuroborreliosis according to the DGN criteria was established. Four
patients were classified as possible Lyme neuroborreliosis. Median
age of all patients (n = 18) with facial palsy and Lyme neuro-
borreliosis was 49 (m= 14/f = 4). CSF anaylsis revealed pleocytosis
(median cell count 240/μl), elevated protein (median = 128 mg/dl),
and glucose (median 56 mg/dl).
Conclusion: In a typical area with endemic Borrelia, the frequency of
Lyme neuroborreliosis in patients admitted due to facial palsy is only
5%. The stringent diagnostic workup including also CSF analysis in
almost all patients with facial palsy makes this dataset of Lyme
neuroborreliosis meaningful. Although as a consequence of this study,
general CSF testing in patients with facial palsy can be omitted.

doi:10.1016/j.jns.2013.07.2169
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Incidence of potential drug–drug interactions and its associated
factors in neurology wards of two teaching hospitals in Shiraz, Iran

A. Safaria, S. Namazib, S. Pourhatamib, A. Borhani Haghighib. aKazeroon
Azad University, Kazeroon, Iran; bShiraz University of Medical Sciences,
Shiraz, Iran

Objectives: Drug–drug interactions (DDIs) are one of the most
important problems related to optimized drug therapy. This study
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estimates the rate and factors associated with potential drug
interactions in prescriptions in neurology wards of two teaching
hospitals in Shiraz, Iran.
Methods: Data was retrieved from neurology wards of two teaching
hospitals handwritten prescription, every day during a period of
6 months in 2012. DDIs were identified using Lexi-Comp 2012 version
1.9.1. Clinical and demographic characteristics of patients were recorded
from their files. After assessment of the detected DDIs for clinical
relevance, interventions took place through physicians or nurses for type
D and X drug interactions. Patient's age and gender, number of
medications and orders, length of hospitalization and type of neurolog-
ical disorder were examined as associated factors to potential DDIs
(pDDIs). Outcome of interventions and any probable adverse drug
events were documented. Statistical analysis was performed by SPSS 15.
Results: This study included 589 patients. 4942 drug orders and
3874 medications were prescribed and 4539 DDIs were detected, the
overall frequency of DDIs was 35.5%. Among neurological agents
phenytoin was the most prescribed and account for 76 (12.70%) of
patients. Factors having the greatest influence on pDDIs incidences
included increased number of medications and seizure. 74.24% of
interventions were accepted by physicians and nurses.
Conclusions: Clinically relevant DDIs are common among patients in
neurologyward. Pharmacists alongwith other health care professionals
can play an essential role in management of medication therapy in
hospitalized patients.

doi:10.1016/j.jns.2013.07.2170

Abstract — WCN 2013
No: 587
Topic: 36 — Other topic
Dystonia in the Lights from the North Exhibition of German
renaissance drawings and prints from the Musée Du Louvre

F.M. Branco Germiniani, F.P. Zorzetto, A. Moro, N. Becker, R. Nickel,
R.P. Munhoz, F. Tensini, H.A.G. Teive. Neurology, Hospital de Clínicas,
Universidade Federal do Paraná, Curitiba, Brazil

Objective: To describe two medieval depictions of dystonia in the
Baron Edmond de Rothschild's Collection from the Musée du Louvre.
Background: Medicine and pictorial art often intermingle. Although
traditional portraits of some medical conditions are somewhat
common, the representation of movement disorders in medieval
prints is somewhat unexpected.
Method: By careful analysis of two prints of the Lights from the North
Exhibition (German Renaissance Drawings and Prints in Baron Edmond
de Rothschild's Collection from the Musée de Louvre), the authors
propose that characters were depicted with different forms of dystonia
and make some considerations with the historical context.
Results: In the Lights from the North Exhibition (German Renaissance
Drawings and Prints in Baron Edmondde Rothschild's Collection from the
Musée du Louvre) presented at the MASP (Museu de Arte de São Paulo),
two prints by Jean de Cologne, depicted characters with what could be
described as different forms of dystonia. In “Christ Arrested”, one of the
peasants in the foreground appears to have a left lower limb dystonia,
while in “Ecce Homo or Christ presented to the people”, one character
engaged in conversation seems to have a more complex, generalized
form of dystonia.We discuss briefly the historical context and compare it
with the traditional historical association with Saint Vitu's Dance.
Conclusions: We briefly described two depictions of dystonia in
medieval prints of the German Renaissance series of drawings and
prints in Baron Edmond de Rothschild's Collection from the Musée
du Louvre and made some comments about the historical setting.

doi:10.1016/j.jns.2013.07.2171
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Darwinian and Jacksonian evolution

G.K. York. Neurology, University of California, Davis, Fiddletown, CA, USA

Background: The appearance of evolutionary ideas in the nineteenth
century had a pivotal impact on clinical neurology. Darwinism evoked a
strong reaction but ultimately became the most important idea in
nineteenth century biology. Jacksonian evolutionary neurophysiology,
while not Darwinian, produced a consistent bedside science.
Objective: To examineDarwinian and Jacksonian evolutionary thought.
Methods: Historical research.
Results: Jean-Baptiste Lamarck promoted the inheritance of acquired
characteristics in a comprehensive evolutionary theory. Exploiting
the explosion of literacy in 1840s Britain, the volume Vestiges of the
Natural History of Creation made the transmutation of species a
popular concept. Biology exploded when Alfred Russel Wallace and
Charles Darwin independently proposed the evolution of species by
natural selection.
Seeing the idea of progressive development as the key to existence,
the Herbert Spencer applied evolutionary theory to the phylogeny of
the nervous system. John Hughlings Jackson adapted Spencerian
evolution to the physiology and pathology of the nervous system,
thereby constructing a system of bedside cerebral localization.
William Gowers synthesized Jacksonian evolutionary neurophysiol-
ogy in a usable form in his Manual of Diseases of the Nervous System.
Konstantin von Monakow and Henry Head brought Jacksonian
evolutionary analysis to twentieth century neurology.
Conclusion: The application of evolutionary theory to neurology has
been called “the most successful application of the theory of
evolution in medicine.” The medical use of evolutionary theory
allowed Hughlings Jackson to escape the religious approbation that
enveloped Darwin. This shows that the world will accept medical
ideas when the same ideas evoke controversy when applied
generally.

doi:10.1016/j.jns.2013.07.2172
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Rubella encephalitis and status epilepticus in a young adult male

E. Zangar, M. Mansour, I. Bedoui, A. Riahi, J. Zaoueli, R. Mrissa.
Neurology, Militaire Hospital, Tunis, Tunisia

Introduction: Rubella is a childhood disease that was historically
widespread. Rubella virus (RV) neurological complications are rare.
Viral encephalitis refers to an acute inflammatory process of the
brain parenchyma due to direct viral infection.
Objective: We report here a case of encephalitis complicated by
status epilepticus in a young man from whom it was possible to
isolate RV from the cerebrospinal fluid (CSF).
Case report: A 24-year-old man was admitted for generalized tonic–
clonic seizure that lasted for more than 15 min. The management of
status epilepticus required endotracheal intubation and mechanical
ventilation in an intensive care unit. Status epilepticus resolved after
1 mg intravenous clonazepam followed by phenobarbital (dose
10 mg/kg). Physical examination revealed erythematous mac-
ulopapular rash on the face, the trunk and extremities. The body
temperature was 38, 2 °C. The neurological examination found that
the Glasgow coma score was 10/15, meningeal syndrome and a right
hypogloss nerve damage. Cerebral magnetic resonance imaging was
normal. Electroencephalogram was normal. CSF analysis showed 260
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blood cells/mm3 (90% lymphocytes), glucose 4, 3 mmol/L (serum
glucose level: 8, 9 mmol/L), protein1.77 g/L (normal b 0.4 g/L).
Serum and CSF anti-RV immunoglobulin M antibodies were positive.
Acyclovir (10 mg/kg × 3/day) was given intravenously for two weeks
associated with Phenobarbital 3 mg/Kg/day. He remained asymp-
tomatic after 3 years.
Conclusion: RV infection causes a benign disease, and neurological
complications remain rare. Among the latter, encephalitis and
status epilepticus are extremely uncommon complications of
rubella.

doi:10.1016/j.jns.2013.07.2173
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Encephalic complications of sinusitis about 10 cases

P.C. Mbonda Chimia, A.F. Cisseb, L. Noutsaa, Y. Foganga, D. Toffaa,
K. Tourea, M. Ndiayea, A.G. Diopa, M.M. Ndiayea. aNeurology, Fann
Teaching Hospital, Dakar, Senegal; bNeurology, Ignace Deen Hospital,
Conakry, Guinea

Background: Sinusitis can cause multiple encephalic complications,
which although they are exceptional, can be life-threatening and
functional.
Observations: We report 10 cases of adolescents aged 13 to 19 years
with sinusitis and not followed-up, which showed multiple cerebral
abscesses in 4 cases, brain empyema in 3 cases, 2 cases of
encephalitis and 1 case of cerebral thrombophlebitis.
The germ highlighted in four cases was Haemophilus influenzae. For
other cases, cultures were negative (probably caused by antibiotic
earlier).
All patients were HIV negative, and patients who had suppurative
collections received treatment with neurosurgery, favorable for 5 of
them while 2 patients died. Patients with encephalitis and cerebral
thrombophlebitis received antibiotics for 45 days with favorable
outcome.
Discussion: The Intracranial suppurations of otorhinolaryngology
origin are due in 87% of cases of sinusitis, they are certainly due to
the late arrival of patients in our hospitals because they often come
at the stage of complications, our patients had an average of 14 days
after the onset of symptoms, which is consistent with the literature
where some come after 1 month.
Conclusion: Sinusitis is a disease requiring treatment early, thus
avoiding serious complications which are frequent in our country
because of the late arrival of patients in hospitals.

doi:10.1016/j.jns.2013.07.2174
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Selective language aphasia for Turkish language from herpes
simplex encephalitis (HSE). (Report of one case)

S. Nazarbaghi. Urmia University of Medical Sciences, Urmia, Iran

Herpes simplex encephalitis (HSE) is the most common cause of
sporadic fatal encephalitis. Early recognition and diagnosis is very
important for treatment with Acyclovir because it is single most
effective treatment. Two antigenic types of HSV are distinguished by
serologic testing. Type 1 strains (HSV-1) are responsible for almost
all cases of HSV encephalitis.

Patient: Patient was a 54 year old, rural Turkish man, who lived at
small village near Urmia City inwest Azarbayjan, Iran. He is right-handed
and his principal language is Turkish. Although he learned Farsi (Persian
language) several years ago, he never spoke routinely using Farsi. He
arrived at the emergency ward with fever, neck stiffness, disorientation,
headache, seizures, and hemiparesis of the right side and Wernicke
aphasia. Early brain CT was normal. On LP, there was pleocytosis of 245
WBCs with 75% lymphocytes, sugar 48 mg/dL and protein 140 mg%. CSF
HSV-PCR was positive. Later brain MRI shows bitemporal hypersignal
lesions consistent of HSE. Treatment with acyclovir 750 mg q8 h i.v.
begun immediately on the first hour of admission plus phenytoin. After
the second day of treatment, consciousnesswas better and seizureswere
controlled. On the 3rd day, he developed total aphasia for Turkish but
began speaking using Farsi language. Patient's son reported that his
father never has talked Farsi before.
Conclusion: This case shows relative rareness of this selective language
aphasia in HSE. Now, the patient speaks both Turkish and Farsi
(bilingual) with some dysphasia dominant for the Turkish language.

doi:10.1016/j.jns.2013.07.2175

Abstract — WCN 2013
No: 993
Topic: 36 — Other topic
Development of clickclinica: A novel smartphone application to
generate real-time global neurological disease surveillance data

B.D. Michaela, D. Geletab, T.R. Payneb. aThe Walton Centre for Neurology,
NHS Foundation Trust, UK; bDepartment of Computer Science, University of
Liverpool, Liverpool, UK

Background: In the case of severe but rare neurological infections
such as herpes simplex virus (HSV) encephalitis, few centres have
sufficient cases for the studies, that are desperately needed, to be
conducted. Nevertheless, globally the combined burden of these rare
neurological infections is very significant.
The first step in undertaking such studies is to better understand the
epidemiology.
There are barriers to obtaining these data; for example, current
surveillance mechanisms make it difficult for the busy doctor to
know which diseases to notify, to whom and how, and are also time
consuming. Consequently, many cases go un-notified.
Objectives: To use novel technology to increase the identification of
major neurological infections.
Methods: We developed a free clinical guidelines smartphone
application, collecting data as the doctor reads.
Results: Within the first few months there were N3000 users and
N2000 disease notifications, from all across the globe, including
resource poor countries.
Some important information was gathered, including: new cases of
TB meningitis and rabies; also important clinical information, such as
where patients with HSV encephalitis are, and are not, receiving
acyclovir within the recommended timeframe.
This is a potential resource for public health institutions and for
recruitment into studies; automatically putting doctors notifying a
case in contact with the local research nurse.
Conclusions: Parallel studies are needed to assess the utility of such
applications.
Nevertheless, current surveillance mechanisms miss many cases.
Applications, such as this, are a novel approach with the potential
to generate real-time disease surveillance data to augment current
methods.

doi:10.1016/j.jns.2013.07.2176
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Hippocampal changes and associations with psychological
symptoms in subjects suffering from anorexia nervosa

N.T. Burkerta, K. Koschutnigb, F. Ebnerc, W. Freidla. aInstitute of Social
Medicine and Epidemiology, Medical University Graz, Graz, Austria;
bInstitute of Psychology, Karl Franzens University, Graz, Austria; cClinic
of Neuroradiology, Medical University Graz, Graz, Austria

Background: Anorexia nervosa (AN) is one of the most and severe
diseases with the highest mortality rate of all mental disorders.
Individuals with AN show certain personality traits, which precede
the onset of the disease, e.g. anxiety, obsessive behaviour, negative
emotionality, inflexibility, and perfectionism. Studies found a reduction
of total hippocampus–amygdala formation volume, a reduced volume
in the parahippocampal gyrus bilaterally, and a hypoperfusion in the
amygdala–hippocampus complex.
Objective: Since this region plays a crucial role regarding stress and
emotions, the aim of this study was to analyze the volume, thickness,
and connectivity of hippocampal subfields, and its relation to specific
symptoms.
Patients and methods: Twenty women who were currently
suffering from AN, and 20 healthy age-matched control women
(CW) were tested. The mean age of the subjects was 21.8 years of
age (range 14 to 33), and the mean duration of the illness in AN was
5.7 years. Demographic, personal and behavioural data as well as
data regarding cortical volume, thickness, and anatomical connec-
tivity was collected from a 3 T magnetic resonance scanner (MRI).
Comparisons between groups were performed using paired t-tests.
Results: Since analyses are currently conducted only preliminary results
can be reported in this abstract. The results showed a significant
reduction of the hippocampal fissure as well as the fimbria in AN.
Correlations with psychological aspects (eating disorder symptoms,
personality, and coping) were calculated.
Conclusions: The results can help to better understand biologic
mechanisms which might lead to psychological symptoms. Therefore,
psychotherapeutic treatments can be improved.

doi:10.1016/j.jns.2013.07.2177
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Brain lateralization of ERP n400 in children with ADHD and their
sibs and first cousins

E. Castro-Sierraa, E. Barragán-Pérezb, L. Flores-Valadezb, H. Flores-
Ordóñezb, S. Martínez-Rodríguezc. aLaboratory of Psychoacoustics,
Hospital Infantil de Mexico Federico Gomez, Mexico City, Mexico;
bDepartment of Neurology, Hospital Infantil de Mexico Federico Gomez,
Mexico City, Mexico; cDepartment of Social Work, Hospital Infantil de
Mexico Federico Gomez, Mexico City, Mexico

Xia et al. (Psych Res: Neuroimaging 2012; 204:161–167) have noticed
regional hypotrophy in ventral anterior, medial dorsal and pulvinar
nuclei of left thalamus of children with Attention Deficit/Hyperactivity
Disorder. Efferents of pulvinar complex terminate in cortical regions in
prefrontal, parietal, occipital, and temporal lobes, and in limbic regions,
including the hippocampus. The pulvinar–cortical and pulvinar–limbic
connections subserve arousal, attention, learning and memory func-
tions and orientation to visual and auditory stimuli. Thus, structural
abnormalities associated with the pulvinar complex in children with
ADHD could contribute to disrupted attention. Taking into consider-
ation the genetic components of this disorder, linguistic semantic

abilities were studied analyzing ERP N400 activity of 10 patients with
ADHD (7M/3F; avg. age, 10.85; avg. IQ, 99) and 11 of their sibs or first
cousinswithout overt signs of the disorder (5M/6F; avg. age, 11.12; avg.
IQ, 96) using high-density EEG (256 channels, EGI, Eugene, OR, USA).
Pairs of words with either semantic relatedness (automobile vs.
ambulance) or lack of it (automobile vs. animal) appeared on a computer
monitor and subjects had to respond on a keyboard whether the words
were related or not, while their cortical activity was being measured.
Results evidenced diminished N400 activity in left-hemisphere regions
corresponding to anterior cingulum (p= 0.029), pars opercularis
(p = 0.001), pars triangularis (p= 0.000) and supramarginal/angular
areas (p= 0.000) in patients, and to anterior cingulum (p= 0.021), pars
opercularis (p= 0.046) and pars triangularis (p = 0.039) in their sibs
and first cousins.

doi:10.1016/j.jns.2013.07.2178
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Interobserver agreement and validity of bedside “positive signs”
for functional weakness, sensory and gait disorders in
conversion disorder

C. Dauma, F. Gheorgitaa, M. Spatolaa, V. Stojanovaa, F. Medlina,
F. Vingerhoetsa, A. Berneyb, G.E. Maccaferrib, M. Hubschmidb, S. Aybeka.
aNeurology, Clinical Neurosciences Department, Lausanne University
Hospital (CHUV), Switzerland; bPsychiatric Liaison Service, Lausanne
University Hospital (CHUV), Lausanne, Switzerland

Background: Experts in the field of Conversion Disorder (CD) have
suggested for the upcoming DSM-V edition to put more weight on
clinical findings. To date, neurologists rely on the presence of bedside
“positive signs” suggestive of functional disorder to establish such
diagnosis. Most of these signs have a strong historical background
but no robust data exist concerning their reliability and validity.
Objective: To look at the interrater reliability and validity of common
“positive signs” of functional weakness, sensory and gait disorders.
Patients and methods: Standardized video-recorded neurological
examination was performed in 20 consecutive CD patients (DSM-IV)
and 20 organic controls. Thirty-seven clinical signs (1-general, 17-motor,
5-sensory, 14-gait signs) were systematically rated by two independent
blinded neurologists on the video-recordings. Signs showing a significant
difference between CD and organic patients (Fisher's p b 0.05) and a
good to excellent interrater reliability (Cohen's kappa N0.60) were
identified.
Results: Signs which discriminated CD from organic controls (p b 0.05)
were:

Motor: sterno-cleido-mastoid test (kappa:0.83), drift without pronation
(0.78), co-contraction (0.77), give-way weakness (0.67), concavity of
the palm (0.65) and irregular drift in Mingazzini (0.60);
Sensory: splitting of vibration (0.66) and splitting themidline (0.63);
Gait: falls towards support (0.83), excessive hesitation (0.66) and
General: suffering behaviour (0.62).

Conclusion: Our study identified 11 “positive signs” (out of 37) with
a good to excellent interrater reliability that were significantly more
frequent in CD patients than organic controls. The use of these signs
should be recommended when diagnosing functional weakness,
sensory and gait disorders in CD while further studies will aim at
validating their specificity and sensitivity in larger samples.

doi:10.1016/j.jns.2013.07.2179
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Brain activity in response to different taste stimuli in subjects
suffering from anorexia nervosa in comparison to
healthy controls

N.T. Burkerta, K. Koschutnigb, F. Ebnerc, W. Freidla. aInstitute of Social
Medicine and Epidemiology, Medical University Graz, Graz, Austria;
bInstitute of Psychology, Karl Franzens University, Graz, Austria; cClinic
of Neuroradiology, Medical University Graz, Graz, Austria

Background: In the Western countries, anorexia nervosa (AN) is one
of the most and severe diseases. Patients with AN have an alteration
in cortical regions which are responsible for the regulation of feeding
behaviour when taste stimuli are administered.
Objective: Therefore, the aim of this study was to analyze the brain
activity in response to three different tastes in patients with AN.
Patients and methods: Twenty women who were currently
suffering from AN, and 20 healthy age-matched control women
(CW) were tested. Demographic, personal and behavioural data as
well as imaging data from a 3 Tesla magnetic resonance scanner
(MRI) was collected, while four different stimuli were presented to
the participants (sucrose, citric acid, umami, and artificial saliva).
Functional MRI (fMRI) data was analyzed for regions of interest
(insula, orbifrontal cortex, amygdale and anterior cingulated cortex)
using the General Linear Model. Additionally data was correlated
with pleasantness ratings of the stimuli.
Results: Since analyses are currently conducted only preliminary results
can be reported in this abstract. The mean age of the subjects was
21.8 years of age (range 14 to 33), and themean duration of the illness in
AN was 5.7 years. Pleasantness ratings did not differ between the two.
Conclusions: Since fMRI imaging analyses can provide new insights into
theneurobiology of ED, the results can help to better understand biologic
mechanisms which lead to normal and pathologic feeding behaviour.
Therefore, new and more specific treatments can be developed.

doi:10.1016/j.jns.2013.07.2180
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The history of WFN

S. Singha, B. Trikamjia, S. Mishraa,b,c. aNeurology, VA Greater Los Angeles
HCS, North Hills, USA; bNeurology, David Geffen School of Medicine, UCLA,
USA; cNeurology, Keck School of Medicine, USC, Los Angeles, CA, USA

Objective: To follow up with World Federation of Neurology (WFN)
1957–2007 and chronicle the history, initiatives and achievements of
the WFN from the year 2007 till present day.
Background: In 1957, during the sixth international congress in
Brussels, Ludo van Bogaert's proposal for an international federation
of neurological societies was accepted and the birth of WFN took place.
Over the years, WFN has establishedmultiple Research Groups, and the
Continuing Education Committee to meet the goals of the organization.
Furthermore, an official newsletter of WFN, World Neurology, has been
made available in hard copy and digital formats. Lastly, WFN has
partnered with the World Health Organization (WHO) to improve the
position of neurology in the world, draw attention to neurological
diseases, and promote facet to the science of neurology.
Methods: Information was gathered through literature review of
online journals.
Results: The WFN has been actively promoting education and
research in neurology for prevention and treatment of disorders of
the nervous system since the year 2007 by forming objective specific

committees and teaming up with other health organizations to
provide education and care in impoverished regions of the world.
Conclusions: Ever since WFN was formed, various neurological
issues were addressed. Starting 2007 up to now is considered to be
the golden age of WFN as it has taken up numerous initiatives to
promote the dissemination of information and scientific knowledge
in the field of neurology globally particularly in the underserved
countries of the world. However, there is lot to be accomplished.

doi:10.1016/j.jns.2013.07.2181
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Recurrent Wernicke's encephalopathy in a 16 year-old girl with
atypical clinical and radiological features

S. Lamdhadea, A. Almullaa, R. Alroughania,b. aAmiri Hospital,
Kuwait City, Kuwait; bDasman Diabetes Institute, Kuwait City, Kuwait

Background: Wernicke's encephalopathy (WE) is a clinical diagnosis
with serious neurological consequences. Classic triad of ocular signs,
altered sensorium and ataxia is only found in one-third of patients.
Its occurrence is underestimated in non-alcoholics and is uncommon
in children. We aim to draw attention to a rare case, which had
additional clinical and radiological features.
Case: A 16 year-old girl, who underwent intestinal corrective surgeries
at 2 months of age for congenital ilio-jejunal atresia, presented with
3-week history of vomiting secondary to intestinal obstruction. She
developed diplopia after hospitalization. Neurological evaluation re-
vealed restriction of bilateral lateral rectus with horizontal nystagmus,
bilateral limb dysmetria and depressed deep tendon reflexes. Brain MRI
was normal. She had prompt improvement to thiamine. Four months
later, she presented with two-week history of headache, bilateral severe
deafness and tinnitus. Clinically, she had severe sensorineural hearing
loss, bilateral lateral rectus palsy and gait ataxia. CT head showed
bilateral caudate nucleus hypo-densities. MRI brain revealed symmetri-
cal T2 and FLAIR hyper-intense signals of caudate nuclei and gadolinium
enhancement of mamillary bodies and vermis. She had significant
improvement after IV Thiamine. Headache completely resolved while
the ocular movements, hearing and tinnitus improved partially in 72 h.
Conclusions: Recurrent WE in children is uncommon. Headache,
tinnitus and deafness are rare additional clinical features. Although
MRI study at second presentation showed typical features of WE,
the presence of bilateral caudate nuclei hypo-densities on CT scan
is uncommon. Prompt treatment with thiamine is warranted in
suspected cases to prevent permanent neurological sequelae.

doi:10.1016/j.jns.2013.07.2182
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The tongue twister: Hypoglossal nerve neurilemmoma/neurinoma/
Schwannoma: A rare cause of cranial XII palsy

J.E.C. Quilisadio, D.B. Elisa Lolita. Department of Internal Medicine,
Davao Regional Hospital, Tagum City, Philippines

Background: To present a case report study of CN XII Schwannoma
in a 59 year old female.
Objective: Schwannoma is a benign neoplasm of the peripheral
sensorimotor nervous system comprising 8–10% of all intracranial
tumors. Forty-two cases of CN XII Schwannoma have been described by
Ocura et.al (1994) and Picrirrili et.al (2007) found 105 cases in the
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English literature. Lee et.al (2007) reported only one case in Taiwan and
marks the 70th reported case in Medline. In our institution, this is the
only case documented.
Patient/method: A 59 year-old female was admitted due to tongue
numbness and right-sided tongue deviation for ten months. Physical
findings revealed all intact except for right sided tongue deviation. The
pain cranial CT scan revealed 4 × 3.2 × 3.5 cm left cerebellopontine
angle mass extending into the ipsilateral internal auditory canal with a
consideration of acoustic or facial nerve Schwannoma; contrast cranial
CT scan revealed primary consideration of Schwannoma, meningioma,
and cavernous angioma with non-communicating hydrocephalus.
Cranial MRI MRA (Magnetic Resonance Angiography) revealed a non-
visualization of the left vertebral artery considering hypoplasia or

compression by the ipsilateral cerebellopntine angle mass. Inter-
ventricular obstructive (non-communicating) hydrocephalus with MR
evidence of increase interventricular pressure was noted.
Result: She underwent suboccipital craniectomy and tumor excision
at the left cerebellopontine area; discharged-improved after 20th
hospital day. Histopathological findings showed Antoni A and Antoni
B bodies typical of Schwannoma. Eight months post-operative, the
patient is functioning well.
Conclusion: Because of their scarcity, early diagnosis is intricate.
Histopathological result is the best way to confirm the diagnosis.

doi:10.1016/j.jns.2013.07.2183
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Can valerian improve menopausal sleep quality?

S. Taavonia, N. Nazem Ekbataninb, H. Haghanib. aMidwifery Continuing
Education Office, Research Institute for Islamic & Complementary
Medicine (RICM) TUMS, Faculty of Medicine, Iran; bNursing and
Midwifery Faculty, Tehran University of Medical Sciences, Tehran, Iran

Menopausal women may have sleep problems, which can lead to low
quality of life and can use non-pharmacologicmethods for its treatment.
Aim: To evaluate effects of valerian on sleep quality in 50–60 years
menopause women.
Material and methods: This is a randomized triple-blind controlled
trial. 100 healthy 50–60 years menopause women with insomnia,
had been selected from 250 volunteers, whom had been visited in
public clinics of west of Tehran. Tools had two main parts of Personal
Characteristics and Pittsburg Sleep Quality Index (PSQI). Samples
were randomly divided to two groups. Each group received twice a
day for four weeks 530 mg of valerian extract or 50 mg starch as
placebo. Data analyzed by (T-test). All ethical points were considered
by Ethics Committee of Tehran University of Medical Sciences
(TUMS).
Results: Equality of personal characteristics and sleep quality before
intervention were checked and there were no differences in two
groups. Valerian led to significant decrease in average of PSQI in
compared to placebo (valerian group before intervention: 9.8 ± 3.6,
after one month intervention: 6.02 ± 2.6) (placebo group before
intervention: 11.14 ± 4.3, after one month intervention: 9.4 ± 3.9)
(p = 0.000). Also 30% in valerian group and 4% in placebo group had
five scores decreased. There was a significant difference between
sleep square in two groups (p = 0.000).
Conclusion: Findings from this study add to scientific evidence that
support the use of valerian in the clinical management of insomnia in
menopause.
Acknowledgments: Supported by TUMS and registered in IRCT, year
2010–2011.

doi:10.1016/j.jns.2013.07.2185
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Behavioral and neurochemical alterations in C57BL/6 mice
exposed to cuprizone: An in vivo 1H-MRS STUDY at 7.0 T

G. Yan, Z. Dai, Z. Shen, R. Wu. 2nd Affiliated Hospital of Shantou
University Medical College, Shantou, China

Objectives: Recent animal and human studies have suggested that
the cuprizone (CPZ) fed C57BL/6 mouse may be used as an animal
model of schizophrenia. To date, few studies have used proton
magnetic resonance spectroscopy (1H-MRS) to assess the effects of
cuprizone on mouse. In the present study we aim to assess and
quantify the regional neurochemical alterations of CPZ-induced
mouse model by 7 T 1H-MRS.
Methods: C57BL/6 mice were given 0.2% CPZ-containing diet for
6 weeks while controls ate the same diet without CPZ. The animals
were subjected to behavioral tests and 1H-MRS scan. An ultra short
echo stimulated echo acquisition localization sequence (TR/TM/
TE = 5000/10/2.2 ms) was used to measure in vivo proton spectra
from the left striatum and thalamus of C57BL/6 mice at 7.0 T and
acquired proton spectra post-processed offline with LCModel.
Results: CPZ-fed mice showed significant decrease of spontaneous
alternation in the Y-maze test. The concentrations of NAA and
NAA+ NAAG in the left striatum and thalamus were significantly
reduced in CPZ-fed mice. In addition, the concentration of Glu + Gln
in the left thalamus of CPZ-fed mice was significantly higher than
control mice.
Conclusion: Lower NAA and NAA+ NAAG levels may reflect an overall
reduction of cellular processes in the caudate of CPZ-fed mice, which
may be related to decreases in cell density, or synaptic over pruning.
CPZ-fed mice show deficit in working memory as indicated by Y-maze
test and have a higher Glx level in their thalamus. These features
suggest that the CPZ model is a novel animal model of schizophrenia.

doi:10.1016/j.jns.2013.07.2186

Abstract — WCN 2013
No: 1339
Topic: 36 — Other Topic
The essence of informed consent

M.P. McQuillen, B. Khatri, M. Dukic. Department of Neurological
Sciences, Stanford College of Medicine, Stanford, CA, USA

According to Beauchamp and Childress, the term “informed consent” did
not appear until a decade after the Nuremberg trials, almost 70 years ago.
There are three critical elements to the concept, as explicated by Bernat:
adequate information, presented in terminology the patient can
understand; competence on the part of the patient, to understand and
accept or refuse what is proposed; and free choice, without coercion. But
what is the essence of this concept for a neurologist, in this day and age of
information explosion; limited time to spend with individual patients;
and increasing pressure to “get the job done”, most efficiently and in the
shortest time possible? A controlled clinical trial of therapeutic plasma
exchange in 200 consecutive patients with chronic progressive multiple
sclerosis afforded the opportunity to explore themeaning of this concept
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in practice. In addition, the author's clinical experience in several different
cultures (e.g., Denmark; the Republic of Ireland; and India) has validated
the conclusions reached in the controlled clinical trial. Differences
between the contexts of research and the care of patientswith neurologic
disease; the impact of practice guidelines, electronic health records, and
othermodern “improvements” in the practice ofmedicine in general, and
of neurology in particular, will be discussed. The author's conclusion is
that the essence of informed consent is a matter of trust — and the
creation and affirmation of trust takes time. The implications of such
conclusions for a neurologist in today's climate – academic and clinical –
will be expounded upon.

doi:10.1016/j.jns.2013.07.2187
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Post-ictal EEG findings in a patient diagnosed with alternating
hemiplegia of childhood (AHC)

T. Spina Silva, S.A. Antoniuk, I. Bruk, A.C. Crippa. Neurology, Clinical
Hospital of Paraná Federal University, Curitiba, Brazil

Background: AHC is a rare disease which hemiplegic physiopathol-
ogy remains unclear and EEG reports scarce.
Objective: To report and discuss a case of AHC and its EEG findings.
Patients and methods: This patient was evaluated at the Clinical
Hospital of Paraná Federal University, Brazil.
Results: An 8-month-old boy was admitted due to a left
hemiconvulsion–hemiplegia episode. His first seizure occurred at
3 months of age, a prolonged tonic–clonic fever related episode. He
was previously healthy and had unremarkable psychomotor devel-
opment. Phenobarbital was prescribed but seizures recurred with the
same semiologic pattern. After five episodes, convulsions became
fever-free and shortly after they evolved into dimidiated tonic–clonic
jerks plus ocular deviation to the same side. Post-ictal was then
characterized by ipsilateral hypotonic hemiplegia lasting 1 to 3 h
outdoing post-ictal somnolence. Seizures increased in frequency and
were often prolonged. Laboratory and MRI results were normal.
Electroencephalography showed slow activity on the right brain
hemisphere and no epileptiform activity during left hemiplegia. On
few hours he spontaneously recovered from hemiplegia and at
discharge his neurologic exam was normal.
He was diagnosed with AHC and topiramate was prescribed. One
month after he had no hemiconvulsion–hemiplegic events.
Conclusion: Although neither basal neurologic abnormalities nor
quadriplegic episodes were present yet; hemiconvulsion–hemiplegic
syndromewas excluded and hewas diagnosedwith AHC due tomultiple
alternating episodes that spontaneously recovered few hours after onset.
We present, therefore, an atypical case of AHC which post-ictal EEG
and clinical abnormalities are in accordance, suggesting a cortical
origin to AHC hemiplegia.

doi:10.1016/j.jns.2013.07.2188
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Relationship of oxyhaemoglobin signal with blood pressure
or skin blood flow during cycle exercise at different intensities:
An NIRS study

A. Tsubaki, S. Kojima, K. Sugawara, S. Miyaguchi, D. Sato, H. Tamaki,
H. Onishi. Institute for Human Movement and Medical Sciences, Niigata
University of Health and Welfare, Niigata, Japan

Background: Near-infrared spectroscopy (NIRS) is a widely used
non-invasive method to measure human brain activation on the
basis of the cerebral haemodynamic response and has allowed
researchers to visualize cortical activation patterns during locomotor
recovery after stroke. However, NIRS has the limitation that systemic
changes influence the measured signals.
Objective: This study aimed to determine the relationship between
NIRS signals and skin blood flow (SBF) or blood pressure during
dynamic movements.
Subjects and methods: Nine healthy volunteers (21.1 ± 0.8 years;
6 women) participated in this study. Each subject received oral and
written explanations of the objectives, measurement techniques, and
risks and benefits of the investigation. The study was approved by
the Ethics Committee of Niigata University of Health and Welfare
and was conducted in accordance with the Declaration of Helsinki.
The oxyhaemoglobin signal (O2Hb), SBF, and mean artery pressure
(MAP) were measured while the subjects performed multi-step
incremental exercise on a cycle ergometer at workloads correspond-
ing to 30%, 50%, and 70% VO2 peak for 5 min.
Results: Pearson's correlation coefficient between O2Hb signal and
MAP was 0.947 (P b 0.01) at 50% VO2 peak. The coefficients between
O2Hb and SBF at 30%, 50% and 70% VO2 peaks were 0.454 (P b 0.05),
0.877 (P b 0.01), and −0.707 (P b 0.01), respectively.
Conclusion: Systemic cardiovascular state changes positively influence
O2Hb signals during moderate-intensity cycle exercise. However,
during high-intensity exercise, a negative relationship was observed.
To detect cortical activation, clinicians should pay attention to changes
in both SBF and MAP.

doi:10.1016/j.jns.2013.07.2189
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Neonatal onset of a Canavan disease in a Libyan non-Jewish
Ashkenazi patient

I. Lakhdara, S. Nagib, N. Miladia. aNeurology, National Institute Mongi
Ben Hamida of Neurology of Tunis, Tunis, Tunisia; bNeuroradiology, National
Institute Mongi Ben Hamida of Neurology of Tunis, Tunis, Tunisia

Canavan disease is a genetic neurodegenerative disease caused by
mutations in the ASPA gene. Important clinical features are macro-
cephaly, hypotonia, head lag and developmental delay. Patients show
elevated urinary concentrations of NAA.
We reported here a case of an eight month and a half year old girl, born
to related Libyan non-Jewish parents, from complicated pregnancy
(eclampsia) and without perinatal risks, brought to our department for
the etiologic diagnosis of severe developmental delay.
Theneurological examshows total absence of psychomotor development
with central hypotonic syndrome and slight spasticity of the lower
extremities with bilateral Rossolimo sign and important macrocephaly.
Epileptic seizures were not yet expressed in the infant.
MRI findings show a hyperintense T2 signal interesting bilaterally
and symmetrical all subcortical white matter, and periventricular
regions with U fibres involvement and a bilateral signal abnormal-
ities in thalamus and palladium.
Proton magnetic resonance spectroscopy of the brain shows an
increase in the concentration of N-acetylaspartic acid (NAA).
Although it is a panethnic disease, information on affected individuals in
populations of non-Ashkenazi Jewish origin is rather limited. Ongoing
research aims at a better understanding of Canavan disease and
underlying mechanisms as a basis for new therapeutic approaches.

doi:10.1016/j.jns.2013.07.2190
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A new clinical maneuver for detection of cerebellar lesions in
humans based on cognitive functions of the cerebellum

E. de Font-Réaulxa, A.R. Díaz-Victoriab, R. Ramos Cuevasc, C. Cantú
Britod. aABC Medical Center, Methodist International Network, Mexico;
bNeuropsychology, Instituto Nacional de Neurología y Neurocirugía,
Mexico; cNeuropsychology, UAEM, Cuernavaca, Mexico; dNeurology,
Instituto Nacional de Ciencias Médicas y Nutrición, México, Mexico

Traditionally the cerebellum has been related almost exclusively to
motor functions, in spite of the growing evidence that relates the
cerebellum to cognitive functions. Until now, no clinical tests have been
previously designed to explore the cerebellar cognitive functions. We
describe a clinical test designed to explore the cognitive functions of
patients with exclusive cerebellar lesions comparing them to normal
subjects. The maneuver consists in the application of 4 neuropsycho-
logical standardized tests to the three study groups, in two different
clinical conditions. During the first clinical condition, these tests were
applied to the subjects in the sitting position. During the second clinical
condition, equivalent standardized tests were applied in the Romberg's
position. The narration test was the most important test in our study,
and the three remaining tests (mental control, category evocation and
learning) were applied to evaluate at that same moment, the attention
andmemory of the volunteers in order to rule out the possibility that an
abnormal result in the narration test would be the consequence of
having the volunteer's attention focused on the maintenance of the
balance during the Romberg's position. When applying the described
maneuver and observing the phenomenon we describe as “fluent
agrammatism”, the risk of having a cerebellum lesion increases 28.6
times.

doi:10.1016/j.jns.2013.07.2191
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Reduced cerebrovascular reactivity is associated with cortical
thinning in children with sickle cell disease

J. Kima, J. Leungb, J. Lerchc, G. deVeberd, A. Kassnera,b. aMedical
Imaging, University of Toronto, ON, Canada; bDiagnostic Imaging, The
Hospital for Sick Children, ON, Canada; cMICe, Toronto Center for
Phenogenomics, ON, Canada; dNeurology, The Hospital for Sick Children,
Toronto, ON, Canada

Background: Children with sickle cell disease (SCD) suffer from
cognitive deficits even with normal appearing conventional MRI.
Cerebrovascular reactivity (CVR), defined as the percent change in
cerebral blood flow in response to a CO2 stimulus, is a method for
gauging cerebrovascular health and can aid with the clinical
assessment of SCD patients. In non-SCD patients, brain regions with
reduced CVR have previously been correlated to cortical thinning.
However, it is unknown whether compromised CVR in SCD has a
direct physiological impact on cortical integrity and could serve as a
biomarker of cognitive decline.
Objective: The purpose of this study was to assess if reduced CVR is
associated with cortical thinning in children with SCD.
Patients and methods: 20 SCD patients (12–18 years) and 15
controls were imaged on a 3 T MRI. Anatomical and CVR data were
acquired. For CVR, a blood-oxygen level-dependent (BOLD) sequence
was used during a computer-controlled CO2 stimulus. CVR maps
were computed by correlating the voxel-wise BOLD signal changes to
the end-tidal CO2 waveform, and then coregistered to the anatomical

space. Cortical thickness was computed from the anatomical data
and a correlation analysis between thickness and CVR was performed
on a region-by-region basis.
Results: Group analysis between patients and controls revealed
multiple regions with significant reduction in both cortical thickness
and CVR in SCD patients.
Conclusions: The findings indicate that certain cortical areas are
increasingly susceptible to poor blood flow regulation, which could
potentially lead to cognitive decline. Further studies are needed to
investigate this link.

doi:10.1016/j.jns.2013.07.2192
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Frequency of mutations in the SOD1 gene in ALS patients in
Russian population

E. Lysogorskaia, N.Y. Abramycheva, A.V. Rossokhin, M.N. Zakharova,
S.N. Llarioshkin. Research Center of Neurology of the Russian Academy
of Medical Sciences, Moscow, Russia

ALS is a fatal neurodegenerative disease characterized by progressive
loss of upper and lower motor neurons and death from respiratory
and bulbar failure. About 10% of ALS cases are caused by mutations in
several genes. The most important is Cu/Zn superoxide dismutase
(SOD1) gene. Frequency of mutations in the SOD1 varies from 20 to
35% in familial ALS and from 3 to 7% in sporadic form in different
populations.
Patients and methods: First in Russian population, 208 ALS patients
(99 females and 109 males) were examined, including 9 patients
from 8 unrelated families with familial ALS. Sequence analysis was
performed. Molecular modeling analysis was used to demonstrate
the pathogenetic role of mutations.
Results: SOD1mutations were detected in 50% of familial cases and 4.5%
of sporadic cases of the disease. Gly16Ala, His48Arg, Leu84Val, Ans86Ser,
Asp90Ala, Ser105Leu, Glu133Gly, and Leu144Phe were detected in
coding region. All of them are present in ALSoD database. For the first
time intronic mutations c.−46CNT and c.169+50delAACAGTA (in two
unrelated patients) were detected in sporadic ALS cases and weren't
present in 385 controls. All 8 revealed coding pointmutations of the gene
led to moderate or significant changes of the SOD1 protein energy.
Conclusion: The spectrum of SOD1 mutations was revealed in Russian
patients. High frequency of SOD1 mutations in familial ALS was
detected. The results of in silico analysis of the SOD1 gene mutations
confirm staying of ALS within the class of diseases characterize by
forming of cytotoxic insoluble protein inclusions in neurons.

doi:10.1016/j.jns.2013.07.2193
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Prospective study of the effectiveness of DOTS regimen in comparison
with conventional daily regimen of ATT in tuberculous meningitis

G. Butchi Raju, R. Goutham Praveen, S. Gopi, T. Sateesh Kumar.Neurology,
Andhra Medical College, King George Hospital, Visakhapatnam, India

Neurotuberculosis comprises around 10% of extrapulmonary tuber-
culosis. Neurotuberculosis continues to have a high mortality and
morbidity.
The standard treatment for tuberculous meningitis (TBM) has under-
gone considerable change in the recent past. Neurologists all over India
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are reluctant to accept Directly Observed Treatment Short Course
(DOTS) intermittent regimen for TBM since its introduction. There are
no randomized trials to compare daily regular regimen with Revised
National TB Control Programme (RNTCP-DOTS) regimen.
Aim: A prospective study to compare the effectiveness in two groups
of TBM patients who were assigned to conventional daily and DOTS
intermittent regimen.
Material and methods: Patients diagnosed of having TBM according
to the diagnostic criteria laid by consensus case definition for TBM at
the international TBM workshop were included during the period
from September, 2010 to March, 2012. Group I patients received
DOTS regimen and Group II patients received conventional daily
regimen and they were followed until they completed the course of
ATT.
Results: A total of sixty eight patients were included in the study of
which 36 were in the DOTS group and 32 in the conventional group.
Baseline characteristics, clinical features and laboratory parameters
between the two groups were similar. There was no statistically
significant difference in terms of mortality, morbidity, number of
patients who lost to follow up and number of patients who developed
drug induced hepatitis between the two groups.
Conclusion: DOTS and conventional regimen are equally effective in
tuberculous meningitis.

doi:10.1016/j.jns.2013.07.2194
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Quantitative assessment of the autonomic nervous system in
young patients with vertebra–basilar dyscirculation

N. Nekrasova, I. Grygorova. Neurology, Kharkiv National Medical
University, Kharkiv, Ukraine

Heart rate variability (HRV) has proven to be a sensitive clinical test
for early detection of autonomic nervous system (ANS) dysfunction
in various neurological disorders.
The aim of the investigation is to estimate dependency of ANS
dysfunction from the changes of circulation in vertebra–basilar
system in young patients.
89 patients aged from 18 to 44 years with clinical picture of
spondylogenic vertebra–basilar insufficiency (SVBD) have been under
investigation. 3 groups were formed: 1 — 39 patients with ang-
iodystonic stage of SVBD, group 2 — 26 patients with angiodystonic–
ischemic stage of SVBD, and group 3 — 24 patients with ischemic stage
of SVBD. For blood supply assessment ultrasound dopplerography and
duplex scanning were performed; to diagnose the cervical part of the
vertebral column the X-ray examination and MRI were done. To
evaluate the changes in ANS, the HRV was performed (Сardiolab, Khai
Medica). The investigation was done in the rest and after De Kleyn Test.
The study of the HRV, obtained after De Kleyn Test was characterized
by increasing power of spectrum in the area of very lower frequency
(especially in group 1), that reflects activating of sympathetic part of
the ANS, providing realization of ergotropic activity. Overstrain of
trophotropic activity in group 2 was characterized by increasing
power of spectrum in the area of high frequency, that reflects
activating of compensatory mechanism of ANS, directed to the
normalization of autonomic disbalance.
These data may be used as a marker of involving of autonomic levels
of regulation during performing provocative functional probes.

doi:10.1016/j.jns.2013.07.2195
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Clinico-pathological correlates in cerebellar ataxia with
neuronopathy and vestibular areflexia syndrome (CANVAS)

D.J. Szmulewicza, L. Robertsb, C.A. McLeanc, H.G. MacDougalld,
A.M. Chancellore, S. Mossmanf, D. Lamontg, E. Storeyh,
G.M. Halmagyii. aUniversity of Melbourne, Royal Victorian Eye & Ear
Hospital, Australia; bNeurophysiology, University of Melbourne, St Vincent's
Hospital, Australia; cPathology, Monash University, Alfred Hospital,
Melbourne, VIC, Australia; dPsychology, University of Sydney, Sydney,
NSW, Australia; eMedicine, Tauranga Hospital, Tauranga, Nicaragua;
fNeurology, Capital Coast Health, Wellington, New Zealand; gPathology,
WaikatoHospital,Waikato, NewZealand; hNeuroscience,MonashUniversity,
Alfred Hospital, Melbourne, VIC, Australia; iNeurology, University of Sydney,
Royal Prince Alfred Hospital, Sydney, NSW, Australia

Background: CANVAS is a novel vestibulo-cerebellar ataxia with
characteristic clinical features, atrophy of the cerebellum and cranial
and spinal nerve sensory ganglia. CANVAS is comprised of the clinical
triad of cerebellar ataxia, bilateral vestibular hypofunction and a
somatic sensory deficit, and is associated with an abnormal visually
enhanced vestibulo-ocular reflex (VVOR).
Objective: To further elucidate the pathology underlying CANVAS.
Patients and methods: Brain and spinal neuropathology in two
CANVAS patient, together with brain and otopathology in another
patient was correlated with clinical, neurophysiological and MRI data
on 51 CANVAS patients.
Results: A marked spinal dorsal root and vestibular, trigeminal and
facial neuronopathy (ganglionopathy) was seen on post-mortem
histopathology. Brain pathology revealed selective cerebellar cortical
atrophy with marked Purkinje cell loss. All patients had brain MRI
and 46/51 had evidence of cerebellar atrophy involving anterior and
dorsal vermis, and the hemispheric crus I.
Conclusion: We have been able to advance the clinical understanding
and investigation of CANVAS patients by utilizing recently available
post-mortem pathological material, and show that the underlying
sensory pathology in CANVAS is in the sensory ganglia, including the
spinal dorsal root ganglia, as well as those of cranial nerves 5, 7 and 8.
Other ataxias which may present with a combination of cerebellar
impairment, a bilateral vestibulopathy and a somatic sensory deficit
include both spinocerebellar ataxia type 3 (SCA3 or Machado–Joseph
disease) and Friedreich's ataxia. The CANVAS patients that we have
identified include members of 7 kindreds and identification of the
pathological gene is under investigation.

doi:10.1016/j.jns.2013.07.2196
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Hereditary spastic paraplegia in children

R. Koula, F. Al Murshedib, A. Al Futaisia. aChild Health, Sultan Qaboos
University, Muscat, Oman; bClinical Genetics, Sultan Qaboos University,
Muscat, Oman

Background: A large number of children present with developmen-
tal delay and spasticity of the limbs. The causes may vary from
perinatal events to the structural anomalies of the brain. In a
significant group of children no underlying cause is identified.
Hereditary spastic paraplegia is uncommon in children. This has to
be considered particularly if family history of a sibling is present.
Objectives: The aim of the study was to find out spectrum of the
hereditary spastic paraplegia in children in Oman.

Abstracts / Journal of the Neurological Sciences e629 (2013) e629–e678e632

http://dx.doi.org/10.1016/j.jns.2013.07.2194
http://dx.doi.org/10.1016/j.jns.2013.07.2195
http://dx.doi.org/10.1016/j.jns.2013.07.2196


UN
CO

RR
EC

TE
D
PR

OO
F

Methods: This is a retrospective study from January 1994 to December
2012 on children with delayed development, gait disorder and motor
handicap with signs of symmetrical pyramidal tract involvement. A
detailed perinatal and family history including age of onset of symptoms
was recorded. The children were labeled as pure or complicated form on
the established diagnostic criteria. In families with more than one
affected child, all other siblings and parents were also examined.
Results: Eighty five children, from 36 families were diagnosed to
have hereditary spastic paraplegia. Parental consanguinity was seen
in 91%. Onset of the disease under one year was in 49 (57.6%).
Complicated hereditary spastic paraplegia was the most common
type in 81%. Speech involvement, mental retardation and epilepsy
were the most common associated abnormalities. Nonspecific white
matter changes and corpus callosum abnormalities were noted in 21
(24.7%) on magnetic resonance imaging.
Conclusions: The study describes clinical features of 85 children
with hereditary spastic paraplegia. Autosomal recessive complicated
hereditary spastic paraplegia was seen in 81%.

doi:10.1016/j.jns.2013.07.2197
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Can deep brain microstimulation be used to study the
thalamocortical connection of the tactile sensation?

H.-J. Jiang, K.-H. Chen, F.-S. Jaw. Institute of Biomedical Engineering,
National Taiwan University, Taipei, Taiwan, ROC

Background: The medial lemniscus is crucial for somatosensory
signal transmission from peripheral to telencephalon. In the past,
applying adequate stimuli in peripheral was essential for investigat-
ing sensory functions. An electrical microstimulation (ES) method
was developed here to investigate the possibility of bypassing the
peripheral receptors to study connections within this pathway.
Objective: To establish a method of microstimulation in rat thalamus
that induces sensory cortex response to mimic the tactile response
induced in peripheral.
Material and methods: Male Wistar rat was adequately anesthetized
and craniotomywas performed. Tactile stimulation (TS) was applied to
the hindpaw, and the contralateral responses were recorded by two
glassmicroelectrodes in thalamus and cortex respectively. Then, ESwas
applied to the thalamus electrode. The cortical action potentials (APs)
obtained by ES were carefully compared with those obtained by TS.
Results: The ES strength and duration for inducing APs were between 40
to 90 V and 1 to 2 ms in a total of 5 rats. The APs of ES responses were
similar to those of TS. The time latencies of ES APswere compatible to the
time lag between thalamus and cortex of the TS APs (7.93 ± 1.22 ms vs.
9.21 ± 1.13 ms).
Conclusion: The similar latency and waveforms of these APs
suggested that ES in thalamus can elicit similar responses in cortex
as tactile stimuli do in peripheral. This may shed light on the study of
a connection within the entire tertiary tactile pathway in a more
precise and controllable way.

doi:10.1016/j.jns.2013.07.2198
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Clinical profile of anti-NMDAR encephalitis in patients of China

J. Wanga, L. Liua, Z. Songb. aNeurology, Capital Medical University, Beijing,
China; bBeijing Friendship Hospital, CapitalMedical University, Beijing, China

Background: Anti-NMDA-receptor (NMDAR) encephalitis is a severe
disorder that occurs in association with antibodies to the NR1
subunit of the NMDAR and results in a characteristic syndrome.
Objective: To describe the clinical profile of anti-NMDAR encepha-
litis in patients of China.
Methods: More than two hundred serum and CSF samples of
patients were examined for NMDAR antibodies. 45 of them had
NMDAR antibodies.
Results:More than twohundred serumandCSF samples of patientswere
examined for NMDAR antibodies. 24 patients (53%) weremale. 26 (58%)
of all 45 patients were both serum and CSF anti-NMDA receptor IgG
positive, 17 patients were only CSF IgG positive and 2 patients were only
serum IgG positive. There is no difference in CSF anti-NMDA receptor IgG
titers between 15 headMRI positive and 30 negative patients. 11 patients
also had anti-NMDA receptor IgA in CSF with 3 of them serum IgA
positive. Six patients (13%) were serum anti-thyroid antibodies positive
(2 anti-TG, 2 anti-TPO, 2 anti-TG and anti-TPO both positive each). 8
patients (18%) were serum ANA positive (titer N 1:100). 2 patients were
weak serum Ma2 positive and 1 patient weak serum Yo positive by
immunoblotting. CSF examinations: mimic viral encephalitis pleocytosis
in 30 patients (75%). 4 female patients had cystic lesions in the pelvis. One
patient died after 2 months. Abnormal EEG changes in 40 patients (89%).
Conclusion: Anti-NMDAR encephalitis is highly predictable, recogniz-
able on clinical grounds and can be confirmed with the demonstration
of NMDAR antibodies. And early diagnosis and treatment should be
emphasized.

doi:10.1016/j.jns.2013.07.2199
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Sleep disorders in neurological diseases: A preliminary study
of the adapted Arabic version of the Pittsburgh Sleep Quality
Index scale

Y. Sidhom, M. Ben Djebara, I. Kacem, Y. Hizem, A. Gargouri-Berrechid,
R. Gouider. Department of Neurology/Research Unit 03/OR/08-09,
Research Unit 12SP21, Razi Hospital, Tunis, Tunisia

Introduction: Sleep disorders in patients with neurological diseases
are often underdiagnosed, although their prevalence and their
impact on life quality are significant.
We aimed to translate the Pittsburgh Sleep Quality Index (PSQI) scale in
anArabic version and to assess the reliability of the translated version in
patients with neurological disorders.
Methods: Two independent translators converted the French original
version into Arabic version simultaneously. The consensual version was
converted back into French by two other independent translators. A
comparison between the original and the translated-back versions was
performed by an independent expert. A study was conducted among 40
patients to assess the understanding practically. Life quality, depression
and anxiety were evaluated respectively by SF36, Beck and Hamilton
scale.
Results: Mean age of patients was 53 years. Mean PSQI results were
10.52 (range: 1–18). 82% of patients had an impairment of sleep quality.
Depression was diagnosed in 73% and anxiety in 42%. Life quality was
impaired in 87.5%. Understanding of the scale was unremarkable.
Results of different items were homogenous (alpha Cronbach coeffi-
cient: 0.78). A positive correlation was found between PSQI results and
age, gender, unemployment, smoking, comorbidities and the age of
onset. However, no relationship was noted between the type of the
disease, period of progress, depression, anxiety and life quality.
Conclusion: The elaborated Arabic version of the PSQI scale presents
the same structural hallmarks. It is a simple and reliable tool to
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evaluate the occurrence and the severity of sleep disorders in
patients with neurological diseases.

doi:10.1016/j.jns.2013.07.2200
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Paraneoplastic motor neuron disease

I. Kacem, C. Gnaichia, Y. Hizem, L. Sellami, M. Ben Djebara,
A. Gargouri-Berrechid, R. Gouider. Department of Neurology/Research
Unit 03/OR/08-09, Research Unit 12SP21, Razi Hospital, Tunis, Tunisia

Introduction: Paraneoplastic neurologic syndrome involves neuro-
logic symptoms resulting from damage of the nervous system that
are not due to the effects of the primary tumor mass, metastatic
disease or other cancer related complications. Paraneoplastic motor
neuron disease is rare.
Objective: To describe the clinical and biological features in patients
with paraneoplastic motor neuron disease.
Methods: We analyzed, through a retrospective study, the files of
patients followed over a four-year (2008–2012) and diagnosed as
paraneoplastic motor neuron disease. Diagnosis wasmade according to
Euronet group and Escorial criteria. Electrophysiological examination
was performed in all patients. The detection of well-characterized
onconeuronal antibodies and the research of the primitive tumor were
made.
Results: We included 6 patients. Mean age was 53 years. All of them
had definite Amyotrophic Lateral Sclerosis. Onconeuronal antibodies
were identified in all patients. All patients had definite paraneoplastic
syndrome. Breast cancer was found in one patient and lung cancer in
another patient.
Conclusion: A motor neuron disease may occur rarely as a
paraneoplastic syndrome. It can be isolated or associated with other
neurological syndromes. The rapid course of the disorder and the
alteration of general state in patients suggest a paraneoplastic
syndrome. The identification of the disorder is important because it
may lead to the early detection and treatment of the tumor.

doi:10.1016/j.jns.2013.07.2201
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The prevalence of abnormalities of the main vessels of the head in
the open population of the city of Ulyanovsk

S.V. Burtseva, L.A. Belovaa, N.V. Belovab. aNeurology, Ulyanovsk State
University, Ulyanovsk, Russia; bResearch Center of Neurology, Russian
Academy of Medical Sciences, Moscow, Russia

Background: Every year 18 million people die from cerebrovascular
diseases (Estrol C., 2011). The priority direction of neurology is to
improve the quality of early diagnostics of cerebral vascular diseases
(Suslina Z.A., and etc., 2010).
Aim: To study the ultrasonic signs of abnormalities of the main head
arteries in the course of chronic cerebrovascular diseases (CCD).
Materials and methods: 236 persons, 40–59 years old, divided into
groups, according to clinical manifestations of CCD. 120 subjects didn't
have any circulatory system disorders, a group with CCD included 116
people. We evaluated the thickness of intima-media complex, the
presence of atherosclerosis plaques, stenosis and vessel tortuosity.
Results: The thickening of intima-media complex was visualized in
150 (63.5%) people, atherosclerosis of cervical arteries with stenosis

was detected in 75 (31.7%) patients, tortuous cervical arteries found
in 75 (31.8%) and tortuous vertebral arteries — in 112 (47.6%)
people. The thickening of intima-media complex was more common
for the CCD group (75%), than for healthy subjects (43.5%), p b 0.05.
Tortuosity of brachiocephalic arteries (35%) and vertebral arteries
(64%) in CCD patients was seen more often, than in the group
without circulation disorders (17.4% and 26.1%, respectively),
p b 0.05. Both groups demonstrated approximately the same fre-
quency of atherosclerosis and stenosis.
Conclusions: The most frequent ultrasound findings in the observed
patients are thickening of intima-media complex and tortuosity of
vertebral arteries, which are signs of hypertensive angiopathy.
Although atherosclerosis with stenosis occurs equally often both in
patients with clinical evidence of CCD or without it.

doi:10.1016/j.jns.2013.07.2202
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Psychometric diagnostic of cognitive functions and motor
skills— Findings from a neuropsychological test battery on
Niemann–Pick type C-patients

L. Peintinger, H.H. Klünemann. Psychiatry and Psychotherapy,
University of Regensburg, Regensburg, Germany

Niemann-Pick type C (NPC), a rare genetic lysosomal metabolic
disorder caused by a mutation in the NPC1 or NPC2 gene, can affect
people at all age. The onset, its symptoms and its progression are
very inhomogeneous distributed over all patients.
Neuropsychological testings examine areas in the brain which are
responsible for cognitive functions like vigilance, concentration,
learning, memory, language skills, etc. In addition motor skills can
be measured by tests to see how the patient moves in various
situations and manages different tasks. Concerning this context it is
challenging to have a test battery being able to measure those
functions in patients with different stages of disease. In this study we
tried to tie on a former study to attain the aim to optimize a
neuropsychological test battery for adult NPC-patients.
All in all we tested 22 NPC-patients from three countries with 11
tests including the TMT A/B, PPVT, CRFT, Grooved Pegboard as well
as German-speaking tests containing suitable norms of age.
Results show that in some cases tests had been too challenging for some
patients in advanced phases of their disease also some did not
distinguish enough in lower performance ranges. Nevertheless a few
showed specific results of the sample's cognitive functions whereas
intraindividual comparisons over timewould be interesting. In addition
one should think the alternative to relate results of NPC-patients with
either older people or in opposite with developmental age of children
when norms do not exist in context of particular tests.

doi:10.1016/j.jns.2013.07.2203
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Peripheral neuropathies in childhood, a case report of Churg–Strauss
syndrome in a Czech patient

Z. Albahria, L. Minxováa, A. Lukeša, A. Al Mawirib, Š. Štefáčkovác.
aDepartment of Pediatric, Faculty Hospital, Charles University. Czech
Republic; bDepartment of Internal Medicine, Charles University First Medical
Faculty, Czech Republic; cDepartment of Neurology, Faculty Hospital, Charles
University, Hradec Králové, Czech Republic
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Churg–Strauss syndrome (CSS) is a rare form of small-vessel
vasculitis. We describe a 17-year-old Czech girl, characterized
predominantly by peripheral neuropathy, the presence of cardiac
and pulmonary involvement, hypereosinophilia, asthma and sinusitis
led to the diagnosis of CSS.

doi:10.1016/j.jns.2013.07.2204
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Clinical characteristics and cerebrospinalfluid adenosine deaminase
activity in patients with meningitis caused by Varicella-Zoster virus

H.G. Oha, E.J. Rheeb. aDepartment of Neurology, Soonchunhyang University
College of Medicine, Cheonan, Republic of Korea; bDepartment of Endocri-
nology and Metabolism, Kangbuk Samsung Hospital, Sungkyunkwan
University School of Medicine, Seoul, Republic of Korea

Background: Varicella-zoster virus (VZV) is an unusual cause of
meningitis in the immunocompetent patient. Most cases of VZV-
associated aseptic meningitis are associated with the skin rash of
primary varicella, localized herpes zoster, or disseminated zoster.
The diagnostic value of adenosine deaminase (ADA) activity in
cerebrospinal fluid (CSF) of tuberculous meningitis has been well
documented. VZV meningitis without zoster rash but having high
CSF ADA activity tent to be misdiagnosed as tuberculous meningitis.
Methods:We evaluated patients whowere admitted due tomeningitis
from 2010 to 2012with VZV PCR-positive CSF. According to existence of
zoster rash, patients were divided into two groups. We investigated
headache intensity, clinical course, concurrent neurological symptoms,
CSF profile, the effect of analgesics, and clinical prognosis.
Results: 13 patients (19–55 years of age) had VZV PCR-positive CSF.
Only 3 patients (23%) had a concomitant zoster rash. All two groups had
acute onset, no other neurological deficit except for neck stiffness, no
hypoglycorrhachia and good prognosis. However, patients without rash
had more severe headache symptoms, longer headache duration,
poorer effect of analgesics, and higher CSF cell, protein, and ADA level
than thosewith rash. (CSFWBC 478.9 vs. 77.7, CSF protein 158.7 mg/dL
vs. 56.6 mg/dL, CSF ADA 10.6 IU/L vs. 5.3 IU/L).
Conclusion: The patients with VZV meningitis without accompany-
ing zoster rash tend to present more severe headache and higher CSF
ADA activity.

doi:10.1016/j.jns.2013.07.2205
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Lyme disease presenting with bilateral facial palsy

R. Ikonomova, T. Stoyanovaa, A. Bochevab. aNeurology, MHAT Sofia
Med, Bulgaria; bNeurology, MHAT 2, Sofia, Bulgaria

Objective: The bilateral facial palsy is a rare form of facial palsy,
which usually may be a serious diagnostic problem.
Patients and method: We have presented the clinical case of a 59-
year old woman with consecutive affection of the muscles of both
facial sides, as well as the diagnostic options for the patient. We have
carried out many clinical and paraclinical tests — full clinical
examination, laboratory methods, X-ray examination, computer
tomography, magnetic resonance tomography, electromyography,
immunology. The patient refused a lumbar puncture to be made.
Results: Following the tests that were described above and the
continuous monitoring of the patient, we have established that this is

a Lyme disease. The respective etiological treatment was carried out,
which leads to a significant improvement in the patient's condition.
Conclusion: The bilateral facial palsy is a condition, which requires a
thorough examination of the patient. One of the common reasons for
it may be the Lyme disease, which requires timely diagnosis and
early etiological treatment.

doi:10.1016/j.jns.2013.07.2206
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Methionine PET and DTI tractography contribution in differential
diagnosis of LETM and mimicking disorders: 3 clinical
cases presentation

L. Prakhovaa, A. Gurchina, A. Ilvesa, T. Matveevaa, J. Nazinkinaa,
J. Savintsevaa, N. Totolyanb, T. Trofimovaa. aInstitute of Human Brain
Russian Academy of Sciences, Russia; bSt.Petersburg Pavlov's State Medical
University, Saint Petersburg, Russia

LETM — spinal cord disorder with MRI presentation of lesion
extended over 3 vertebral segments. Differential diagnosis includes
demyelination, autoimmune, infectious process, and tumors. Routine
diagnostic procedures include conventional MRI, blood, and CSF
tests.
In brain pathology [11C]-methionine-PET and DTI-tractography are
used to differentiate neoplastic, inflammatory or ischemic lesions. It is
limited data on PET and DTI diagnostic value in spinal cord disorders. 3
clinical cases are presented to demonstrate the significance of these
neuroimaging techniques in clinical practice.
59 y.o. female developed subacute progressive cervical myelopathy
requiring differential diagnosis between neoplastic, ischemic or
demyelinating disorder. Normal [11C]-methionine-PET and brain
MRI, spinal cord tracts interruption, negative serology for systemic
disorders and AQP4 antibodies, positive CSF-OB complied with the
diagnosis of LETM associated with OB-IgG.
21 y.o. female with 2 years history of progressive “autoimmune”
myelopathywas treatedwith corticosteroids, IVIG, immunomodulating
and immunosuppressive agents. Positive spinal cord [11C]-methionine-
PET and distorted spinal cord tracts on DTI matched the intramedullary
neoplastic process. Diagnosis of glioblastoma was confirmed by biopsy.
45 y.o. male presented with rapid progression of paraplegia, and
bladder dysfunction. Thoracic spinal cord MRI revealed lesion
consistent with LETM. Patient was treated with steroids, and
azathioprine without effect. Negative [11C]-methionine-PET con-
firmed no tumor. MRI revealed diffuse T2-hyperintensive and
thickened non-enhancing thoracic spinal cord and enlarged tortuous
dorsal spinal vein draining from Th8 to 9 dural arteriovenous fistula.
Longitudinal spinal tracts were intact which was considered of
possible prognostic value for planned neurosurgery.
It is advisable to incorporate [11C]-methionine-PET andDTI-tractography
to optimize neuroimaging protocols in LETM and mimicking disorders.

doi:10.1016/j.jns.2013.07.2207
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Genome-wide analysis reveals genes associated with structural
changes in the human brain

S. Soheili-Nezhada, H. Ganjgahib, J. Mahmoodc, M. Zareic,
The Alzheimers Disease Neuroimaging Initiative Group
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aInstitute for Cognitive Sciences Studies, Tehran, Iran; bStatistics,
University of Warwick, Coventry, UK; cNeurology, University of Nottingham,
Nottingham, UK

The human brain structure and susceptibility to pathology are
mainly determined by the genetic constitution of the individual.
Here we studied relationship between genomic map and brain
structural changes in a large cohort of non-demented individuals
using neuroimaging-genetic network linkage analysis.
Structural MRI and genomic data were acquired from the Alzheimer's
Disease Neuroimaging Initiative (phase ADNI-1/GO/2). T1 images
(n = 1083) were nonlinearly registered to form a study-specific
template using SyN software. The voxel wise Jacobian map was log-
transformed and decomposed into independent spatial maps using
Independent Component Analysis. The modulation profiles of each
component across subjects with available SNP microarray data —

normal (n = 301) and MCI (n = 537) — was used as a quantitative
phenotype encoding regional brain expansion/shrinkage and was
fitted to a GLM model at each SNP controlled for age, gender, disease
status and three axes of genetic stratification reflecting ethnic
variation.
ICA showed clusters corresponded with anatomically coherent
brain regions (e.g. hippocampus). Volumetric changes in these
regions correlated with several genetic polymorphisms which passed
genome-wide significance at numerous loci. Functional clustering
of these significant genes unraveled several groups encompassing
axon guidance (e.g. UNC5C, rs115361061, p-value = 4.3E-12), cell
cycle (e.g. COBRA1, rs145030268, p-value = 3.4E-58), cytoskeleton
(e.g. WASF3, rs180897335, p-value = 5.74E-09), cell junction (e.g. TJP3,
rs148832035, p-value = 2.06E-61), neural differentiation (e.g. NRG2=
rs77901652, p-value = 7.53E-10), neurotransmission (e.g. GRIA4,
rs1562223, p-value = 1.32E-10) and the ubiquitin system (e.g. USP13,
rs115163683, p-value = 2.04E-08).
Network of genes are associated with distinct regional changes in
brain structure that underlies neural development and aging. This
network may determine disease susceptibility in neurodegenerative
disorders.

doi:10.1016/j.jns.2013.07.2208

Abstract — WCN 2013
No: 1327
Topic: 36 — Other topic
Internal jugular vein thrombosis secondary to pulmonary
tuberculosis: A case of Lemierre syndrome

N. Oztekina, F. Oztekinb, E. Gürkaşa. aNeurology, MOH Ankara Numune
Education and Research Hospital, Ankara, Turkey; bNeurology, MOH
Ankara Yıldırım Beyazıt Education and Research Hospital, Ankara, Turkey

Background: Internal jugular vein (IJV) thrombosis (Lemierre
syndrome), associated with suppurative infection of the upper
aero-digestive tract was first described a century ago. The compli-
cations associated with IJV thrombosis are potentially lethal and it is
therefore important to recognize and treat this condition early.
Herein we describe a case of infective IJV thrombosis secondary to
pulmonary tuberculosis.
Case: A 33 year old male presented with blurred vision and bifrontal
headache. He had a 3 month history of pulmonary tuberculosis and
right transverse sinus thrombosis which were started to be treated.
He had bilateral papilledema, visual acuity was decreased and he had
high intracranial pressure. Cranial MRI an MR venography revealed
irregularities in the right transverse sinus consistent with chronic
sequel thrombosis. Bilateral carotid and vertebra artery Doppler USG
and angiography revealed right internal jugular venous thrombosis.

Ultrasonography of neck showed lymphadenopathies in both cervical
and submandibular lymph nodes. Aggressive antituberculous treatment
along with anticoagulation was continued with nearly full recovery of
vision.
Conclusion: We want to report this case as we feel, that with the
advent of the antibiotic era, this syndrome has become rare; and so
“quite forgotten” or overlooked, by many physicians.
When recognized early and treated with appropriate aggressive
medical and surgical therapy, death from jugular vein thrombosis is
uncommon today.
By being aware of jugular vein thrombosis, the physician can be
more vigilant for potential complications and diagnose and treat
them earlier.

doi:10.1016/j.jns.2013.07.2209
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The applications of 7T H-MRS in detecting GLU metabolism during
the depression mechanism

Y. Dinga, R. Wub, G. Yana. a2nd Affiliated Hospital of Shantou University
Medical College, Shantou, PR China; bShantou University Medical College,
Shantou, PR China

Objective: 7T MRS is used to observe the correlative change about
GLU metabolism, and uncover the effects of the metabolic disorders
of GLU in depression.
Method: SD rats were used in the maternal deprivation (MD) model,
20 adult mice (10 MD) were used to test their behavior and MRS
analysis. The correlation behavior tested includes: sugar water test,
open-field and water maze test. 7T MRS, surface coil and an ultra
short echo time stimulated echo acquisition (STEAM) pulse sequence
were used to test the correlative change about GLU metabolism
(GLU, Gln, GABA and so on). The quantitative determination of
metabolite was observed by LC Model and the SNR was improved by
tuning experimental parameters. Meanwhile, body coil (T2WI) was
used to test if the volume of hippocampus changes.
Results: The adult mice exhibit more depression, less pleasant
sensation (sugar water test) and worse spatial memory (water
maze) compared with the controls. In addition, the MR spectrums of
their prefrontal lobes and hippocampus show that they have minor
hippocampus volume compared to the controls.
Conclusions: The outcomes of MR spectrum studies about early life
stress are not uniform. MRS, as a non-invasive measurement, can
detect the metabolite changes in the brain. During the experiment, it
can be demonstrated that GLU, the excitatory neurotransmitter in
central nervous system, plays an important role in neuronal
activities, such as memory formation and information processing.
Furthermore, possible mechanisms of antidepressant drugs' effects
are revealed by testing GLU content in the prefrontal lobes and
hippocampus quantitatively.

doi:10.1016/j.jns.2013.07.2210
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Evaluation of intellectual development in children with congenital
heart disease

M. Nurmukhamedova, Y. Madjidova. Neurology, Tashkent Pediatric
Medical Institute, Tashkent, Uzbekistan
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Background: Nervous system in congenital heart diseases (CHD) has
always attracted the attention of pediatricians, surgeons and
neurologists. According to most researchers with cyanotic CHD type
shows more diverse changes CNS than the evils of “white” type.
Objective: To study the cognitive function in children with cyanotic
heart disease before and after surgery in recovery.
Material and methods: A total number of 97 children aged between
4 and 14 years with cyanotic congenital heart disease.
To assess the level of intellectual development, D. Wechsler's children
version was used, which consist of tests adapted for preschool (WPPSI)
and school children (WISC) for the Uzbek-speaking children.
Results: The study of cognitive function before surgery showed
reduced performance on non-verbal intelligence subtests (65.6%),
than on verbal subtests (82.4%). Children experienced some difficulty
in carrying out the following tests “Labyrinth”, “Coding”, “Folding the
figures,” “Finding similarities”, and “Sentences”.
Thus, suffered more memory, attention, spatial analysis, and thought
process that manifest with difficulty in performance of test “Cubes of
Kohs” (59.4%). It should be noted that the decline of intelligence is
prevalent among patients with seizures (44.9%).
Conclusion: Hemodynamic findings in the brains of children with
CHD lead to cognitive impairment, as a reduction in attention and
memory, spatial analysis and cognitive functions. In the postopera-
tive period after 1 month period was significant cognitive decline as
a result of prolonged cardiopulmonary bypass and the impact of
drugs for anesthesia.

doi:10.1016/j.jns.2013.07.2211

Abstract — WCN 2013
No: 1652
Topic: 36 — Other topic
Primary mitochondrial DNA mutations and probable variants in
Leber's hereditary optic neuropathy

I. Bekri, H. Nahdi, F. Hentati, R. Amouri. National Institute of Neurology,
Tunis, Tunisia

Introduction: Leber's hereditary optic neuropathy (LHON) is one of
the most common mitochondrial disorders, which mainly leads to
vision loss in young males.
Objective: To describe the clinical manifestations of Leber's hered-
itary optic neuropathy (LHON), and to determine the genetic
mutations responsible for these phenotypes.
Materials and methods: We report the cases of three patients
suffering from progressive visual loss. In these patients we have
performed genetic study searching for three primary mutations in
mitochondrial DNA (m.11778G.A, m.3460G.A and m.14484 T.C).
Results: Two men and one woman have been addressed for a visual
loss with optic atrophy. The age varied between 29 and 32 years. The
neurological examination was normal except visual disturbances.
Visual evoked potentials showed a prolongation of P100 wave. Brain
MRI was normal in all patients. We found the point mutation
(m.14484 T.C) in a single patient.
Discussion: One of three patients had a mutation. The other two may
have other mitochondrial genes that are mutated and only reported
in a minority of families.
Conclusion: mtDNA is highly polymorphic in nature with very high
mutation rate, 10–17 fold higher as compared to nuclear genome.
Identification of new mtDNA sequence variations is necessary to
establish a clean link with human disease.

doi:10.1016/j.jns.2013.07.2212

Abstract — WCN 2013
No: 1517
Topic: 36 — Other topic
A case report: 53-year old Filipino with polyneuropathy,
organomegaly, endocrinopathy, monoclonal gammopathy,
and skin changes (poems) or Crow-Fukase syndrome

C.A.V. Inso, J.A.S. Vatanagul. Internal Medicine, Perpetual Succour
Hospital, Cebu City, Philippines

Background: POEMS syndrome or Crow-Fukase syndrome is a rare
multi-systemic disease caused by overproduction of vascular endo-
thelial growth factor (VEGF), probably mediated by monoclonal
proliferation of plasma cells. Most patients with POEMS syndrome
commonly present with extremity weakness. The syndrome is also
associated with monoclonal plasma proliferative disorder, along with
organomegaly, endocrinopathy, and skin changes. The Mayo Clinic
Experience identified only 170 patients to have POEMS syndrome.
Clinical presentation: A 53 year-old man who complained of
18 months duration of progressive weakness and numbness of both
upper and lower extremities associated with hyperpigmentation of
the skin, hypertrichosis, and bipedal edema. Predominant distal
muscle weakness and atrophy was noted. Multiple large non-tender,
cervical lymph nodes were noted. EMG-NCV showed poly-
neuropathy, sensory and motor diffuse, axonopathic and demyelin-
ating, with signs of acute denervation and chronic denervation
changes. The distal sensory and motor nerves of both upper and
lower limbs were severely axonopathic. Hypothyroidism and im-
paired fasting glucose was noted and β2 microglobulin determina-
tion was also elevated. MRI of the spine showed patchy areas of
sclerosis involving the vertebral bodies of C3–C5, T2–T5 and T11.
After treatment with cyclophosphamide and prednisone improve-
ment of motor function and neuropathic pain was noted. On follow-
up he was already ambulatory with assistance and less dependent
for his activities of daily living.
Recommendations: To our knowledge, there is only one published
case of POEMS syndrome in the Philippines. Early recognition of
POEMS syndrome is important to limit its morbidity, even if not all
the features are present initially.

doi:10.1016/j.jns.2013.07.2213
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Curcumin nanoparticulate based neuroprotective approach for
management of cerebral malaria

K. Jain, S. Sood, K. Gowthamarajan. Pharmaceutics, J.S.S College of
Pharmacy, Udhagamandalam, India

Background: Curcumin is a polyphenol derived from the dietary
spice turmeric and possesses diverse biological and pharmacological
activities.
Objective: To investigate the potential of nanostructured lipid
carriers (NLCs) loaded curcumin for management of cerebral malaria.
Materials and methods: Curcumin loaded NLCs (C-NLC) were
prepared using microemulsion technique. They were characterized
for surface morphology, particle size, zeta potential and ex vivo
release studies in sheep nasal mucosa. Toxicity assessment was
carried out by SK-N-SH cell lines, hemolytic activity and histopath-
ological studies. Antimalarial efficacy was carried out in Plasmodium
berghei ANKA murine model of cerebral malaria.
Results: The NLCs showed average particle size of 18–30 nm with
zeta potential of −33.2 ± 0.75 mV. Transmission electron microscopy
studies confirmed that NLCs were spherical in shape. In vitro hemolytic
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activity and cytotoxicity value of C-NLC in SK-N-SH cell lines revealed
that NLCswere non toxic by SRB assay. The ex vivo results indicated that
release rate was biphasic and faster from drug suspension as compared
to NLCs in simulated nasal fluid. The nasal ciliotoxicity studies
were carried out using isolated bovine nasal mucosa which was
further subjected to histopathological analysis. Results revealed that
nanoparticles formulation had no harmful effect on the microscopic
structures of nasal mucosa. The developed C-NLC showed significant
antimalarial efficacy.
Conclusion: C-NLCs could be used as a potential treatment for
cerebral malaria.

doi:10.1016/j.jns.2013.07.2214
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Neuropsychological presentation of Ganser symptoms in a case of
Chinese speaking corticobasal syndrome patient

K.P. Yong, S.K.S. Ting. Neurology, Singapore General Hospital, Singapore,
Singapore

‘Ganser syndrome’ refers to a condition of cognitive decline that is
characterized by ‘near miss’ answers to questions. It has been
described in both psychiatric and organic brain diseases. However,
distinct brain behavior correlation has yet to be defined. We describe
a case of corticobasal syndrome with neuropsychological profile in
keeping with episode of Ganser symptoms, and the characteristic of
Chinese ‘alexia’ and ‘agraphia’ seen in this clinical entity. This case
illustrates the importance of recognizing neuropsychological charac-
teristic of Ganser symptoms, reemphasizes its association with
neurodegenerative diseases, and raises question of role of basal
ganglia and frontal–subcortical network dysfunction in producing
Ganser symptoms.

doi:10.1016/j.jns.2013.07.2215
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Fatigue in neurosarcoidosis

R. Hebel, Z. Banecka Majkutewicz. Medical University in Gdansk,
Gdansk, Poland

Sarcoidosis is idiopathic, autoimmune, multisystemic disorder
characterised by the presence of noncaseating epitheliolid cell granu-
lomas which can affect any organ. About 5–15% of patients with
sarcoidosis have nervous system involvement — leptomeningeal and
intraparenchymal infiltration of granulomas that lead most frequently
to cranial nerve palsies, basal meningitis and endocrine dysfunction.
Fatigue is experienced almost universally by autoimmune disease
sufferers.
Fatigue can be also one of the symptoms of neurosarcoidosis. It is a
disabling problem which decreases the ability of patients to perform
previous routine activities and disrupts quality of life.
The aim the study was to investigate fatigue in sarcoidosis.
50 sarcoidosis patients referred to the Neurology Outpatients' Clinic
with symptoms indicating nervous system involvement were studied.
All completed the Fatigue Assessment Scale (FAS). The majority (31–
62%) reported fatigue (FAS ≥ 21). We evaluated whether fatigue can
be connected with prednisolone usage, abnormal neurological signs,
NMR, and pulmonary subtype.

10% of sarcoidosis patients with fatigue had abnormal neurological
signs — abnormal sensation, positive Romberg's test, decreased
hearing and nystagmus; 10 % had changes in the brain NMR scans —
thickening of the dura mater — 3 or disseminates changes — 2, and
20% were treated with prednisolone. In order to determine whether
there were any associations between fatigue and neurological
examinations, NMR, prednisolone therapy and pulmonary sarcoido-
sis subtype statistical tests were used.
Our studies indicate that there is no statistical correlation between
fatigue, abnormalities in neurological examination, NMR, prednisone
therapy and pulmonary sarcoidosis subtypes. Fatigue is a common
symptom in sarcoidosis patient which changes the quality of their
life. Our study will be continued.

doi:10.1016/j.jns.2013.07.2216
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An unusual case of neuro-Behçet disease with coma

M.F. Oztekina, N. Oztekinb, T. Kuz Teksuta, F. Efendizadea, E. Gurkasb,
F. Akb. aNeurology, MOH Ankara Yildirim Beyazit Education and
Research Hospital, Ankara, Turkey; bNeurology, MOH Ankara Numune
Education and Research Hospital, Ankara, Turkey

Background: neuro-Behçet disease (NBD) is reported between 5 and
15 % among patients with Behçet disease in different large series. CNS
manifestations are usually classified as primary neural parenchymal
lesions or non-parenchymal (secondary) lesions.MRI is the best
method in demonstrating the CNS lesions. Mesodiencephalic junction,
pontobulber brain stem, thalamus and basal ganglia are the most
effected parenchymal regions. Diffuse involvement of all of these
regionswith hemispheric extension is a very rare condition.Wepresent
a case of NBD with widespread MRI lesions presented with coma.
Case: 35 years old male patient was admitted to the emergency clinic
with loss of consciousness. In his medical history, he had diagnosed as
having Behçet disease 3 years before admission with frequent oral
ulcerations following uveitis in the right eye and arthritis. He had been
hospitalized previously and diagnosed as having neuro-Behçet disease
with left third cranial nerve palsy and mild quadriparesia. He was
treated with steroids following with azothiopurine 100 mg/day. On his
neurologic examination, he was in stupor and could not follow orders.
He had no neck stiffness and with positive oculocephalic reflexes. On
motor examination he had brisk tendon reflexes with bilateral Babinski
sign. His MRI showed diffuse hyperintensity lesions extending from
tegmental part of the pons to the bilateral midbrain, thalami, lenticular
nucleus and right temporal lobe. The patient could not make recovery
and died in his 30th day.
Conclusion: Exacerbation or ''acute attack'' of neuro-Behçet disease
may involve diffuse parenchymal CNS lesion which may lead to
coma.

doi:10.1016/j.jns.2013.07.2217
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Radiological profile of patients of tubercular meningitis (Tbm)
and its correlation with severity: A prospective study

S. Prabhakara, A.K. Garga, M. Modia, N. Khandelwalb, P. Singhb.
aNeurology, Post Graduate Institute of Medical Education & Research,
Chandigarh, India; bRadiology, Post Graduate Institute of Medical
Education & Research, Chandigarh, India
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Background: Prospective data describing serial MRI changes and
radiological predictors of clinical outcome have not been studied
extensively.
Objectives: To access baseline MRI characteristics, serial MRI changes
and their correlation with clinical profile in patients with TBM.
Method: 76 patients of untreated TBM were enrolled in 18 months.
Detailed CSF examination and baseline MRI were done in all. Imaging
was repeated after 3 and 9 months.
Results: Glasgow coma scale, TBM stage and high ADA level (N10) at
initial presentation and hydrocephalus had significant association
with final outcome. Use of VP shunt in patients with hydrocephalus
improved the survival. Radiologically hydrocephalus, exudates and
infarcts had significant association with the final outcome. Evidence
of radiological improvement on final MRI correlated significantly
with good clinical outcome. Tuberculomas, miliary mottling and
border zone encephalitis had no influence on outcome.
Conclusions: Presence of hydrocephalus, exudates and infarcts in the
baseline MRI are predictors of poor outcome, despite optimum anti
tubercular therapy. Patients with hydrocephalus undergoing VP
shunt have favourable outcome. Sizable proportion of patients may
show initial worsening, however, evidence of improvement in final
MRI is a predictor of good clinical improvement. Thus serial MRI
studies of brain can aid in prognostication of illness in TBM.

doi:10.1016/j.jns.2013.07.2218
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Myelitis and H1n1 vaccination

T.A.G.J. Ribeiro. Departamento de Clínica Médica-Neurologia,
Universidade Federal de Goiás, Goiania, Brazil

Introduction: The influenza H1N1 vaccine has been used all over the
world since the 2009s pandemics and got a significant public health value
since then.8 There are several side-effects reported and it's also known
that vaccination is related to auto-immune reactions as transversal
myelitis.1,2,3,6,7We report 2 cases of previously healthy youngmaleswith
transversemyelitis following Influenza-H1N1 vaccination. Both cases had
normal brain MRI but images of acute myelitis with T2 high signal and
contrast enhancement. The patients were submitted to a 3–5-day pulse
of methylprednisolone and evolved impressively well.
Discussion: TheWorld Health Organization estimates 10 to 100 cases of
post vaccinal acute adverse effects by 100,000 influenza H1N1 vaccina-
tions. The most common severe neurological cause is Guillain–Barre
syndrome. Transversalmyelitis is a rare disorder.3,5,8 The important fact is
that H1N1 vaccines produce an autoimmune mechanism and several
cases of transversalmyelitis have been presented. Thismay lead to a new
pathway of investigation in autoimmune triggering.

doi:10.1016/j.jns.2013.07.2219
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Anxiety as a consequence of hypokinesia and its correction
by citicoline

T. Grigoryan, M. Balasanyan, K. Ashrafyan. Yerevan State Medical
University after M. Heratsi, Yerevan, Armenia

Citicoline (cytidine-5-diphosphocholine), a natural endogenous nucle-
oside in the biosynthesis of phosphatidylcholine, has shown beneficial
effects in brain damage, caused by ischemic disorders. As restricted

movement activity — hypokinesia (HK) is an important risk factor for
the development of mentioned disorders; the aim of present investi-
gation was an evaluation of citicoline effects on neurobehavioral
consequences after 15-days of movement restriction in rats.
White, inbred male rats have been used. As a model of HK, all
experimental animals were kept individually in narrow cages for
15 days. Animal's behaviour was evaluated in “Elevated plus maze”
test (EPM) after preliminary division of rats with high and low
locomotor activity by ´Open field´ stress exposure. Rats with low
locomotor activity, which is characterized by general locomotor
activity less than 10, were used in the experiments. Citicoline was
administered at a dose of 12.5 mg/kg, i/p, twice a day.
The data obtained showed that after 15-days of movement restriction,
main parameters characterized control group of rat's behaviour in EPM-
test were decreased: open time (OT) for 44.6%, open entries (OE) for
46.9%, and central time (CT) for 64.5%. According to experimental data
citicoline injection prevents and even increases OTmore than twice, OE
for 20%, CT for 12.2% in comparison with control.
Thus, our results evidence that citicoline could be used as an effective
agent of healthy human pharmacology for the prevention of psycho-
neurological consequences of movement restriction — important
problem of modern life.

doi:10.1016/j.jns.2013.07.2220
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White matter in aphasia: A historical review of the
Dejerines' studies

H. Krestela, J.-M. Annonib, C. Jagellac. aNeurology and Pediatric Neurology,
Inselspital, Bern, Switzerland; bNeurology, Hopital de Fribourg, Fribourg,
Switzerland; cNeurology, Klinik Baden, Baden, Switzerland

Background: Joseph Jules Dejerine (1849–1917) and his wife,
Augusta Dejerine-Klumpke (1859–1927), were both involved in
aphasia research. He is best remembered for his description of alexia
without agraphia. She is also best remembered for her lecture at the
aphasiology meeting in Paris in 1908. It remains unknown how their
language processing theory was influenced by the combination of
neuroanatomy and functional data from aphasia patients.
Objective: The objective was to describe the contributions of Joseph
Jules Dejerine and his wife Augusta Dejerine-Klumpke to our under-
standing of cerebral association fiber tracts and language processing.
Material and methods: Systematic review of primary and secondary
literature.
Results: The Dejerines (and not Constantin von Monakow) were the
first to describe the superior longitudinal fasciculus/arcuate fascicu-
lus (SLF/AF) as an association fiber tract uniting the Broca's area,
Wernicke's area, and a visual image center in the angular gyrus of a
left hemispheric language zone. They were also the first to attribute
language-related functions to the fasciculi occipito-frontalis (FOF)
and the inferior longitudinal fasciculus (ILF) after describing aphasia
patients with degeneration of the SLF/AF, ILF, uncinate fasciculus
(UF), and FOF. These fasciculi belong to a functional network known
as the Dejerines' language zone, which exceeds the borders of the
classically defined cortical language centers.
Conclusion: The Dejerines provided the first descriptions of the
anatomical pillars of present-day language models (such as the SLF/AF).
Their anatomical descriptions of fasciculi in aphasia patients provided a
foundation for our modern concept of the dorsal and ventral streams in
language processing.

doi:10.1016/j.jns.2013.07.2221
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Somatosensory evoked potentials and brainstem auditory evoked
potentials in assessment of brainstem dysfunction in multiple
sclerosis. Comparison with MRI

V. Ignatovaa, L. Todorovab, L. Haralanova. aClinic of Neurology,
MHAT-NHH, Norway; bInstitute of Biophysics and Biomedical Engineering,
BAS, Sofia, Bulgaria

Background: Brainstem lesions are common in multiple sclerosis
(MS) and often lead to manifestation of neurological symptoms.
According to some studies both Somatosensory Evoked Potentials
(SSEP) and Brainstem Auditory Evoked Potentials (BAEP) give
further valuable information about specific brainstem structures, in
particular pathways of deep sensation and auditory pathways.
Objective: To examine the relationship between abnormalities in
both SSEP and BAEP in MS and to study whether their impairment
correlates with MRI brainstem lesions.
Material and methods: 40 controls and 30 patients with clinically
definite MS were examined by both SSEP from median nerve
stimulation and BAEP. All patients underwent brain MRI and EDSS
assessment. Interpeak latencies (IPL), N9–N13 and P14 latencies
were analyzed in SSEP. IPL I–III, III–V, I–V and amplitude ratios (AR)
I/III, I/V, III/V, and also BAEP score were assessed in BAEP. Correlation
analysis (Pearson) and forward logistic regression were used as
statistical methods.
Results: Prolonged P14 latency (SSEP) correlated significantly with
prolonged IPL N9–N13 (SSEP), prolonged IPLs and impaired ARs in
BAEP (p b 0.005). We found statistically important relationship be-
tweenMRI brainstem lesions and BAEP abnormalities— prolonged IPLs
and impaired ARs (p b 0.005). No statistically significant correlation
was found between MRI brainstem lesions and SSEP abnormalities.
Higher EDSS score correlated with P14 and AR III/V abnormalities.
Statistically significant parameters for predicting brainstem lesions
availability were: BAEP score, IPL III-V, AR III/V, AR I/III and EDSS.
Conclusion: Performance of both SSEP and BAEP provides valuable
information about brainstem function in MS. SSEP helps to confirm
brainstem impairment in MS.

doi:10.1016/j.jns.2013.07.2222
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Post-infectious syringomyelia as a consequence of neurobrucellosis

A. Costa, A. Matas, A. Veiga, A.G. Velon, M.R. Silva. Centro Hospitalar
de Trás-os-Montes e Alto Douro, Vila Real, Portugal

Introduction: The neurobrucellosis manifestations occur in about 5%
of all brucellosis cases. They tend to be chronic, protean and a high
degree of suspicion must be kept in mind for an early and accurate
diagnosis.
Case report: A 60 year-old woman was observed with a two year
history of anorexia andweight loss. She complained of cervical pain and
progressive bilateral hearing loss and there was increasing difficulty in
walkingwith diminished sensation on the four extremities. Constipation
and urinary retention, albeit a common occurrence, were progressively
worse. The neurological examination revealed bilateral hypoacusis,
paraparesis with discrete spasticity, glove and stocking hypoesthesia,
diminished reflexes except heightened knees reflexes and bilateral
Babinski. The CSF examination disclosed elevated proteins (478 mg/dL),
low glucose (24.0 mg/dL) and 160 leukocytes (75% mononuclear),
positive Rosa Bengala andWright (1:320) reactions and positive culture

of Brucella in the CSF. The brain and spineMRI were initially normal but
displayed 4 months later, supratentorial white substance non-specific
hypersignals and diffuse hypersignal form C2 to D9 with medullary
enlargement on all extent of the lesion. The electromyography showed
signs of polyradiculoneuropathy. The patient was treated with
rifampicine, doxicicline and cotrimoxazol with a favorable outcome.
Follow-up at 2 years kept showing the samemedullary lesions in spite of
good recovery, suggesting a post-infection syringomyelia.
Conclusion: The case described distinguishes himself by the unusual
gathering of neurological symptoms with imagiological findings that
persisted two years later, despite the favorable outcome of the
patient.

doi:10.1016/j.jns.2013.07.2223
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Sonographic evaluation of neuromas in patients with
limb amputation

H. Tsukamotoa,b, D. Coracia, I. Paolassoa, G. Granataa, L. Paduaa,
M. Sonoob. aNeurophysiology, Policlinico Universitario Agostino Gemelli,
Roma, Italy; bNeurology, Teikyo University Hospital, Tokyo, Japan

Background: Neuromas after limb amputation are common. Though
high frequency ultrasonography (US) is very useful in the evaluation
of peripheral nerves, there are a few reports about neuromas after
limb amputation.
Objective: To investigate the utility of US in patients after limb
amputation.
Patients and methods: We retrospectively analyzed three patients
with limb amputation and evaluated clinical features and US
findings, especially maximum cross sectional area (CSA) of nerves.
For the US evaluation we used US systems equipped high-frequency
(10–18 MHz) broadband probes.
Results: Patients were three males. The each sites of amputation
were left shoulder, left forearm and right distal third leg. Clinically all
patients showed phantom limb syndrome and one had sever stump
neuralgia. In US findings, all demonstrated neuromas, maximum CSA
of neuromas in patient with left shoulder amputation demonstrated
42 mm2 at C4 and 80 mm2 at C5 root in the upper part of brachial
plexus, neuromas with right leg amputation showed 38 mm2 at
superficial peroneal nerve and 18 mm2 at sural nerve near the
stump, neuromas with left forearm amputation revealed 132 mm2 at
median and 59 mm2 at ulnar nerve.
Conclusion: All patients with limb amputation revealed neuromas. US
is very useful tool in the evaluation of neuroma after limb amputation.
This information may be very useful for therapeutic approach.

doi:10.1016/j.jns.2013.07.2224
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Time related changes in electrophysiologic findings of two patients
with pons infarctions: Auditory startle reflex and transcranial
magnetic stimulation parameters

M. Sohtaoglu Sevindik, M. Erdemir Kiziltan, M. Bozluolcay. Neurology,
Istanbul University Cerrahpasa Faculty of Medicine, Istanbul, Turkey

Background: Enhancement of auditory startle reflex (ASR) was
previously reported in cerebrovascular disease (CVD). In CVD
exaggerated ASR may be due to disruption of corticoreticular
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inhibitory fibers. Exaggeration of ASR offers an important potential in
clinical rehabilitation of stroke patients since it may be useful for
augmenting voluntary movements.
Objective: In this study we present two patients with pons
infarctions whose various ASR and motor evoked potential (MEP)
parameters were examined at the time of stroke onset and 3 months
later.
Patients and methods: Two male patients, aged 40 and 34 with
clinically and radiologically established pons infarctions underwent
neurophysiological examinations on the acute stage of CVD and
3 months later on follow-up. ASR parameters were recorded
bilaterally in orbicularis oculi, sternocleidomastoid, biceps brachii
and abductor pollicis brevis muscles and MEP and cortical silent
period (CSP) characteristics were noted.
Results: We have observed that in our stroke patients, characteristics
of ASR, MEP and CSP showed changes over time. Patients with right
and left pons infarctions had fairly similar electrophysiological
results at disease onset and follow-up. On chronic stage in both
patients total ASR probabilities were increased, muscles that had no
reflex response in acute period showed marked reflex responses,
MEP and CSP became apparent.
Conclusion: Our results suggest that enhancement of startle reflex
and changes in MEP and CSP might be an indication of bulbar and
cortical reorganisation and plasticity after brain injury.

doi:10.1016/j.jns.2013.07.2225
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Plasmapheresis in Susac syndrome

S. Cardoena, R. El Tahrya, A. Dhondtb, D. Hemelsoeta. aNeurology, UZ
Gent, Gent, Belgium; bNephrology, UZ Gent, Gent, Belgium

Background: Susac syndrome is a rare auto-immune endo-
theliopathy with a classic triad of encephalopathy, branch retinal
artery occlusions and hearing loss. Consensus about the optimal
treatment choice is lacking. Immunosuppressive treatment options
include steroids, methotrexate, mycophenylate, cyclosporine, and
intravenous immunoglobulines.
Objective: Evaluation of plasmapheresis treatment in Susac syndrome.
Patients and methods: Case report of 2 female patients (36 and
55 years old) with a follow-up of 24 and 7 months.
Results: Patients A and B suffered from encephalopathy, branch retinal
artery occlusions, hearing loss (A) and gait disturbances (B). In the acute
phase, patient A received high pulsed dose (1000 mg) IV methylpred-
nisolone during 5 days with slow tapering. Patient B received oral
methylprednisolone (64 mgOD)with slow tapering. Because of a lack of
any beneficial effect, both patients subsequently received plasmaphe-
resis for 2 weeks, both with significant clinical improvement, followed
by a maintenance treatment with mycophenylate (1000 mg BID).
Because of bipolar psychiatric symptoms in patient A 15 months after
disease onset, mycophenylate was changed to plasmapheresis. Two
months after symptom-onset patient B had a relapse of gait problems
and encephalopathy and plasmapheresis was also restarted, again with
beneficial outcome.
Conclusion: Optimal treatment choice in Susac syndrome is contro-
versial because of the low prevalence of the disease and a lack of clinical
trials and observational studies. Compared to monotherapy with
steroids and mycophenlylate mofetil, plasmapheresis showed better
control of symptoms in our patients, both in the acute phase and as a
rescue therapy in the chronic phase.

doi:10.1016/j.jns.2013.07.2226
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A novel Csf1r mutation in hereditary diffuse leukoencephalopathy
with spheroids

D. Van Melkebekea, R. Rademakersb, M. Bakerb, M. Lammensc,
J. Maesd, D. Hemelsoeta. aDepartment of Neurology, University Hospital,
Ghent, Belgium; bDepartment of Neuroscience, Mayo Clinic Florida,
Jacksonville, FL, USA; cDepartment of Neuropathology, UMC St Radboud,
Nijmegen, The Netherlands; dDepartment of Neurology, St Rembert
Ziekenhuis, Torhout, Belgium

Background: The differential diagnosis of adult-onset leuko-
encephalopathy is very broad. A brain biopsy is often needed when
no definite diagnosis can be made based on a biochemical analysis
and imaging. Hereditary diffuse leukoencephalopathy with spher-
oids (HDLS) is a rare autosomal-dominant leukoencephalopathy
with heterogeneous phenotype and variable age of onset caused
by a mutation in the colony stimulating factor 1 receptor (CSF1R)
gene.
Objective: To present the clinical picture and a novel CSF1R mutation
in a new case of HDLS.
Material and methods: Case report.
Results: A 45-year-old woman presented with a pain syndrome
over the left hemicorpus. Clinical examination showed hypertonia of
the left arm and leg with pyramidal signs. Subsequently, a severe
cognitive decline and a painful dystonia of the left hand developed
and she became bedridden. Brain MRI showed extensive confluent
periventricular and subcortical white matter lesions without
contrast-enhancement. After an extensive diagnostic work-out a
definite diagnosis could not be made and a brain biopsy was
performed. Pathological examination showed leukoencephalopathy
and giant neuroaxonal swellings (spheroids), compatible with a
diagnosis of HDLS. Molecular genetic analysis revealed a novel
mutation in the CSF1-R gene (c.2466GNA, p.Met822Ile). As a curative
treatment is lacking at this moment, our patient deteriorated
progressively and eventually died less than 3 years after the onset
of the disease.
Conclusion: HDLS is a rare autosomal-dominant inherited neuro-
degenerative disorder with leukoencephalopathy. Brain biopsy
and genetic analysis are needed to confirm the diagnosis. To
date only mutations in the CSF1R gene have been linked to this
disorder.

doi:10.1016/j.jns.2013.07.2227
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Current status and scope of international electives in neurology
training programs: A survey of U.S. and Canadian Academic
Program Directors

F.J. Mateena,b, M.E. Colemanc, J.W. Engstromd, J.L. Lyonse.
aInternational Health, Bloomberg School of Public Health, Johns Hopkins
University, Baltimore, MD, USA; bNeurology, Massachusetts General
Hospital & Harvard Medical School, Boston, MA, USA; cAmerican Academy
of Neurology, Minneapolis, MN, USA; dNeurology, University of California,
San Francisco, San Francisco, CA, USA; eNeurology, Brigham & Women’s
Hospital Center, Boston, MA, USA

Objective: To ascertain the number, pattern, and uptake of
opportunities for international medical electives by residents and
fellows in U.S. and Canadian postgraduate neurology programs.
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Background: International medical exchange programs have multi-
ple benefits to neurology trainees and their home institutions
including the provision of humanitarian aid, new learning and
teaching opportunities, clinical independence, reputation, and a
better-educated global health workforce.
Methods: A survey was electronically distributed to all program
directors in the U.S. and Canada by the American Academy of
Neurology (Oct. 2012–Feb. 2013) to assess the training opportuni-
ties, institutional partnerships, and support available to postgraduate
neurology trainees to participate in electives in countries outside of
Western Europe, Australia, Canada, and the U.S.
Results: A total of 143/234 (61%) program directors responded. Most
(53%) programs allow global health electives; however, just 33%
provide financial support and 55% state that less than 10% of trainees
actually go abroad. Among programs that do not allow global health
electives, 86% cited a lack of funding, 55% stated there were no
formal programs or partnerships with international sites, and 31%
perceived no interest by residents. Only 12% of programs solicit
philanthropic donations. If funding were not an issue, 93% of
program directors believed their residents would have time to
participate in global health training.
Conclusions: In spite of high perceived interest, only half of U.S. and
Canadian neurology training programs currently permit global health
electives, and the number of trainees venturing abroad remains a
minority of all trainees in all programs.

doi:10.1016/j.jns.2013.07.2228
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Medication use by individuals with motor neuron disease

L.W. Svensona,b,c, R.L. Campbelld, D.P. Schopflochera,e. aSchool of Public
Health, University of Alberta, Edmonton, Canada; bCommunity Health
Sciences, University of Calgary, Calgary, Canada; cSurveillance and
Assessment, Alberta Health, Edmonton, AB, Canada; dConcordia University
College of Alberta, Edmonton, AB, Canada; eFaculty of Nursing, University of
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Background: Motor neuron disease (MND) is a chronic condition of
unknown etiology characterized by a progressive degeneration of motor
neurons leading to weakness, skeletal muscle wasting, and respiratory
failure.
Objective: The objective of this study was to quantify to the use of
prescription medications by MND patients.
Methods: The Province of Alberta maintains a publicly funded,
universally available health care system. A number of administrative
databases are maintained and include all physician visits and
virtually (N95%) all prescriptions dispensed. A case was defined as
individuals receiving three or more services, within a 12 month
period, with an ICD-9 code of 335.2. Prescription drugs dispensed
were extracted for MND cases for the period January 1 to December
31, 2011. Drugs were grouped using the Anatomical Therapeutic
Chemical (ATC) coding system.
Results: 426 MND cases (147 females; 269 males) were included in
the study and 39.4% died in 2011. The mean age was 62.2 years
(std = 14.6), while the mean duration of illness was 3.7 years
(range: b 1 to 18.5 years) with no difference between the sexes for
either. Within 2011, the median number of prescriptions filled was
20, and the median number of medication classes was 7. 13% of
patients were using Riluzole. The most common drug classes used
were analgesics, psycholeptics, psychoanaleptics, antiepileptics,
angiotensin inhibitors, and ulcer therapeutics.
Conclusion: Individuals with MND are prescribed a larger number
of medications. An understanding of medication use can help

to guide practice to reduce the risk of unintended medication
interactions.

doi:10.1016/j.jns.2013.07.2229
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Maybe all is not so Rose in cephalic tetanus

Z. Konea, Y. Maigab, C.O. Guintoa. aNeurology, Point G Teaching Hospital,
University of Bamako, Bamako, Mali; bNeurology, Gabriel Toure Teaching
Hospital, University of Bamako, Bamako, Mali

Introduction: Cephalic tetanus is a rare localized form of tetanus
with facial palsy the most of the time follows a wound to the face.
Observation: We report the case of a patient with facial palsy but
with wound in the foot.
Discussion: The diagnosis of this localization of tetanus is based on
some clinical criteria like trismus and a entrance door in face.
But what will happen if you have a patient who is not vaccinated
with foot's wound then facial palsy?
Conclusion: Needs new guidelines revised in light of new knowledges
in the field of neuroscience for tropical neurological diseases.

doi:10.1016/j.jns.2013.07.2230
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Toxoplasma encephalitis in an immunocompetent diabetic patient

N. Oztekina, F. Oztekinb. aNeurology, MOH Ankara Numune Education
and Research Hospital, Ankara, Turkey; bNeurology, MOH Ankara
Yıldırım Beyazıt Education and Research Hospital, Ankara, Turkey

Background: Toxoplasmosis may have severe consequences in
immunecompromised patients but cerebral toxoplasmosis is very
rare in immunecompetant patients. Herein we present a case of
toxoplasma encephalitis in an immunocompetent diabetic patient.
Case: A 54 year old female was admitted with abrupt onset visual
loss, weakness evolving to quadriparesis in two weeks, lethargy and
high fever. She was diabetic. Neurologic examination revealed a
stuporous patient with poor cooperation. Fundi were bilateral
hemorrhagic. In cranial MRI DWI revealed diffusion restriction in
the anterior part of the right lateral ventricle. Her antitoxo Ig G and
Ig M antibodies were positive. A second MRI revealed hyperintense
lesions in periventricular frontal areas, posterior part of the left
cerebral hemisphere and corpus callosum. An ependymal lesion was
seen in right lateral ventricule. Hyperintense lesions were observed
in FLAIR sequences consistent with hemorrhage in posterior parts of
the lateral ventricules as well as linear hyperintensities in the sulci.
The second CT showed hemorrhage in the posterior horns of the
lateral ventricules. CSF pressure was high and CSF was hemorrhagic.
She was considered as toxoplasma encephilitis and immediate
treatment was started, but the patent was unresponsive to treatment
and died at the 6th hospital day.
Conclusion: Toxoplasma encephalitis is a very rare condition and the
absence of classical abcess formation in MRI in immune competant
patients makes the diagnosis very difficult. Toxoplasmosis encephalitis
must be kept inmind in the differential diagnosis diabetic patients with
encephalitic signs and symptoms.

doi:10.1016/j.jns.2013.07.2231
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New gene mutations identified in recessive Charcot–Marie–Tooth
Tunisian families

I. Kacema, L. Sellamia, M. Ben Djebaraa, Y. Hizema, C. Gnaichiaa,
A. Gargouri-Berrechida, E. Legeurnb, R. Gouidera. aDepartment of
Neurology/Research Unit 03/UR/08-09, Research Unit 12SP21, Razi
Hospital, Tunis, Tunisia; bDépartement de Génétique et Cytogénétique,
INSERM U679, Hôpital de la Pitié-Salpêtrière, Paris, France

Background:Charcot–Marie–Tooth (CMT) disease is themost common
hereditary neuropathy resulting frommutations inmore than 69 genes,
such as MPZ, GDAP1 and SH3TC2 genes, with a wide spectrum of
phenotypic manifestations.
Objective: To describe the clinical spectrum and molecular character-
istics of new mutations in MPZ, GDAP1 and SH3TC2 genes associated
with CMT.
Patients and methods: We included CMT Tunisian families with
new mutations. Clinical features and electrophysiological findings
were studied.
Results: Three families with 7 affectedmembers presentingwithmotor
and sensory polyneuropathy were investigated. Phenotype in all
affected individuals was characterized by an early-onset (2.6 years).
Consanguineous unionwas found in two families. Three newmutations
occurring in the MPZ, GDAP1 and SH3TC2 genes were identified, they
were associated with autosomal recessive inheritance.
A novel MPZ gene mutation including non sense c.310311NG/
p.Asp104GlyfsX18 mutation in a Déjèrine-Sottas Disease was found.
Homozygous missense c.117+3ANG mutation in GDAP1 gene in
twins leads to axonal neuropathy with pyramidal signs. Homozygo-
sis missense c1969GNA/p.Glu657Lys mutation in SH3TC2 gene was
responsible for demyelinating neuropathy with severe scoliosis.
Conclusion: The identification of new mutations associated with
different clinical and electrophysiological presentations stresses the
broad phenotypic spectrum with MPZ, GDAP1 and SH3TC2 mutations.

doi:10.1016/j.jns.2013.07.2232

Abstract — WCN 2013
No: 1214
Topic: 36 — Other Topic
Predictors of endothelial dysfunction in obstructive sleep
apnea syndrome

P. Šiarnika, Z. Čarnickáa, L. Krížováa, K. Klobučníkováa, B. Kollára,
P. Turčánia, M. Sýkorab. a1st Department of Neurology,
Faculty of Medicine, Comenius University, Bratislava, Slovak Republic;
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Introduction: Obstructive sleep apnea syndrome (OSA) is a highly
prevalent disorder, which is associated with increased cardiovascular
morbidity. One of the most important mechanisms responsible for
development of vascular diseases in patients with OSA could be
atherosclerosis. Endothelial dysfunction is an initial process and a
key component of atherogenesis. Using peripheral arterial tonometry
(PAT) we investigated the relationship between reperfusion hyper-
aemia index (RHI), which is regarded as being representative of
endothelial function, and potential vascular risk factors in population
with suspected OSA.
Methods: We enrolled 31 patients (42.1 ± 11.7 years) with
suspected OSA, without history of regular medication or history of
cardiovascular disease. Besides gaining general clinical characteris-
tics, we performed polysomnography, assessment of PAT, assessment
of baroreflex sensitivity and blood tests.

Results: Significant inverse correlation was found between RHI and
apnea–hypopnea index (AHI) (r =−0.550, p = 0.001), and between
RHI and desaturation index (r =−0.533, p = 0.002). Positive correla-
tion was found between RHI andminimal nocturnal saturation of blood
with oxygen (r = 0.394, p = 0.028). In stepwise multiple linear
regression analysis AHI was the only significant variable to determine
RHI (β=−0.522, p = 0.003). We found no significant correlation
betweenRHI and other sleep, clinical or biochemical characteristics. RHI
in population with severe OSA (AHI above 30) was significantly lower
than RHI in the rest of the population (p= 0.012).
Conclusion: AHI was the only significant independent predictor
of impaired endothelial function expressed by RHI determined
using PAT. RHI was decreased significantly in population with severe
OSA.

doi:10.1016/j.jns.2013.07.2233
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Effect of albendazole therapy in patients with seizure and
radiological lesion consistent with neurocysticercosis: An open
labeled randomized placebo controlled trial

R. Paudel, L. Thapa, B.R. Pokhrel, P.V.S. Rana. Neurology, College of
Medical Sciences, Chitwan, Nepal

Background: There are controversies in using albendazole in
treatment of solitary cerebral cysticercosis.
Objective: To evaluate the effectiveness in resolution of solitary
cerebral neurocysticercosis and seizure free status after one week of
albendazole therapy.
Methodology: Randomized placebo controlled trial was done in sixty
consecutive patients of solitary cerebral cysticercal lesions attending
the Neurology Department at a tertiary hospital in Nepal during the
time period November 2009 to December 2010. Treatment group was
given oral albendazole and similar looking tabletswere given to placebo
group along with a short course of steroid and antiepileptics. Follow-up
head CT scans were done at end of one, three and six months to look for
resolution of lesion. They were followed up for any seizure recurrence
during treatment.
Results: Out of a total of 60 patients (treatment n = 28 and control
group n= 32), at onemonth follow-up complete resolution of cyst was
observed in 25% (n= 7) of patients in treatment as compared to 15.6%
(n= 5) in the placebowhichwas statistically not significant (p N 0.05).
Resolution rate at 3 and 6 months follow-up was also not significant.
There was also insignificant difference in seizure recurrence rate on
follow-ups.
Conclusion: The present study showed that patients treated with
albendazole therapy did not differ statistically in both the outcome
measures in terms of complete resolution of the lesion and seizure
free status.

doi:10.1016/j.jns.2013.07.2234
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Objective: Transcranial Doppler sonography (TCD) enables monitor-
ing of blood flow velocity (BFV) in basal cerebral arteries during
different cognitive tasks performance with great temporal resolution.
BFV changes during mental activity were monitored primarily in
middle cerebral arteries (MCAs) and little is known about these
changes in anterior cerebral arteries (ACAs).
Aim: To determine the effect of different cognitive tasks performance
on mean BFV (MBFV) changes with hemispheric dominance assess-
ment and to define the most suitable activation test for monitoring of
MBFVs in ACAs.
Methods: 14 right-handed and 14 left-handed healthy subjects aged 20
to 26 were included in the study. BFVs in both ACAs were recorded
simultaneously during performance of cognitive tasks designed to
activate frontal lobes: phonemic Verbal Fluency Test (pVFT), Stroop
tests (Stroop test with neutral, congruent and incongruent stimuli) and
Trail Making tests (TMTA and TMTB) that were presented on a
computer screen. The paradigm lasted approximately 65 min.
Results: A statistically significant MBFV increase was recorded in
both ACAs during performance of all cognitive tasks. Statistically
significant right ACA dominance was found during performance of
pVFT and TMTB in both left- and right-handers. The most significant
MBFV changes in both groups were obtained during performance of
TMTB.
Conclusion: Our result addressed cognitive tests with great activation
potential for monitoring of ACAs thatmight be used in distinguishing of
healthy individuals and patients with neurovascular or neurodegener-
ative diseases.

doi:10.1016/j.jns.2013.07.2235
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A clinical study of diabetes mellitus in dementia, Parkinsonism
and cerebrovascular diseases

M. Kodamaa, S. Katob. aNeurology, Hirakata Kohsai Hospital, Hirakata,
Japan; bDiabetes and Clinical Nutrition, Hirakata Kohsai Hospital, Hirakata,
Japan

Background: Diabetes Mellitus (DM) is a risk factor for vascular
disease and Alzheimer disease (AD), but liking for sweets is a factor
of good controlled Parkinson disease (PD).
Objective: We reviewed the epidemiology of diabetes in patients
with dementia, Parkinsonism and cerebrovascular diseases (CVD).
Patients and methods: We identified a series of 3816 patients with
or without DM, AD, Vascular Dementia (VaD), other neurodegener-
ative dementia except AD, PD, Dementia with Lewy disease (DLB)
including Parkinson–dementia, non-demented CVD, AD with non-
demented CVD at the Department of General Internal Medicine,
Diabetes and Clinical Nutrition, and Neurology of Hirakata Kohsai
Hospital.
Results: Diabetic incidence of the patients without dementia, with
AD, with VaD, and with other neurodegenerative dementia was
13.8%, 33.3%, 41.0%, and 22.1%, respectively. Diabetic incidence of the
patients without AD or Parkinsonism, with PD, and with DLB was
14.3%, 10.3%, and 16.7%. Diabetic incidence of the patients without
CVD, with non-demented CVD, and AD plus non-demented CVD was
10.8%, 45.9%, and 46.3%.
Conclusions: Incidence of diabetes was not higher among the
patients with PD and DLB.

doi:10.1016/j.jns.2013.07.2236

Abstract — WCN 2013
No: 1879
Topic: 36 — Other Topic
Atypical Bickerstaff's brainstem encephalitis: Clinical vigilance
ensures favourable prognosis

M. Travasarou, D. Kitsos, S. Marousi, G. Panagopoulos, S. Tsiara,
K. Karageorgiou, M. Grillia. Department of Neurology,
Georgios Gennimatas General Hospital of Athens, Athens, Greece

Background: Bickerstaff's brainstem encephalitis (BBE) is a rare
autoimmune inflammatory disorder of the central and peripheral
nervous system, often sharing common features with Miller-Fisher's
and Guillain–Barré syndrome. It typically presents following an
upper respiratory tract infection, with reduced consciousness, ataxia,
symmetrical ophthalmoplegia, tetraparesis, and electrophysiological
evidence of motor axon degeneration and central involvement.
Objective: To stress the importance of high clinical suspicion in
regard to atypical BBE cases.
Patients and methods: A 19-year-old, previously healthy male
presented to the Emergency Room with a 12-hour history of
drowsiness, unsteadiness, and upper extremity tremor. 10 days
before, he was diagnosed and treated for GI tract infection. Physical
examination revealed severe truncal ataxia, lower-extremity are-
flexia, right abductor ocular palsy, horizontal nystagmus, dysarthria
and hoarse voice. He then developed psychomotor agitation and
verbal aggression. Repeated laboratory (serum and CSF), radiolog-
ical (MRI) and electrophysiological (EMG-magnetic stimulation)
tests were negative. However, anti-GM1 and anri-GQ1b antibodies
were strongly positive. The patient was readily treated with a 5-day
course of intravenous immunoglobulin, displaying prompt and
complete remission of his clinical picture.
Conclusion: BBE is a rare neurological entity, of which the diagnosis
relies on high clinical suspicion, exclusion of alternative diagnoses,
and supportive laboratory evidence. Atypical symptoms, and/or
absence of electrophysiological and radiological findings should not
rule out the diagnosis. Hence, a great clinical vigilance is required, as
prompt delivery of treatment ensures the favourable prognosis of the
disease.

doi:10.1016/j.jns.2013.07.2237
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Patterns of autonomic nervous system impairment
following concussion

B. Goodman, B. Vargas, D. Dodick. Neurology, Mayo Clinic, Scottsdale,
AZ, USA

Background: The presence of significant autonomic nervous system
(ANS) impairment following concussion has only recently been
recognized. We sought to describe the pattern of ANS dysfunction in
patients with persistent symptoms following concussion.
Objective: To define the patterns of ANS dysfunction on standard
autonomic testing, and to determine whether these patterns
correlate with clinical features in patients following concussion.
Methods: We reviewed the clinical features, laboratory studies, and
findings on autonomic testing in a series of 22 consecutive patients
suffering from concussion.
Results: All patients suffered from headache, postural lightheadedness
was present in 11 of 19 patients queried, and 3 patients reported a
history of syncope. Autonomic testing was abnormal in all patients,
with nearly all patients having an excessive heart rate increment on
head-up tilt (mean 54), and excessive oscillations in blood pressure.
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Sudomotor function was impaired in 2 patients, cardiovagal
function abnormal in 4, and orthostatic hypotension was noted in
1 patient. Baroreflex adrenergic sensitivity was abnormal in all but 1
patient tested and was severely reduced in 9, and excessive in 3. The
autonomic findings did not correlate with headache severity,
number of concussions, time from concussion to evaluation, or
postural catecholamine measurements.
Conclusion: Autonomic testing in patients with persistent symptoms
following concussion revealed ANS impairment in all, with features
suggesting adrenergic insufficiency in most patients studied and
excessive adrenergic ANS activation in a minority of patients. This
pattern of impairment did not correlate with clinical features in this
cohort of patients.

doi:10.1016/j.jns.2013.07.2238
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Comparative neuronal uptake and cytotoxicity of anti-Hu
and anti-Ri antibodies in rat cerebellar and hippocampal
slice cultures

J.E. Greenleea,b, S.A. Clawsonb, B. Woodb, K.E. Hilla, N.G. Carlsonc,d,e.
aNeurology Service, Veterans Affairs Medical Center, Salt Lake City, UT,
USA; bNeurology, University of Utah Health Sciences Center, Salt Lake
City, UT, USA; cResearch Service, Veterans Affairs Medical Center, Salt
Lake City, UT, USA; dNeurobiology and Anatomy, University of Utah
School of Medicine, Salt Lake City, UT, USA; eCenter on Aging, University
of Utah School of Medicine, Salt Lake City, UT, USA

Background: Anti-Hu and anti-Ri are paraneoplastic autoantibodies
recognizing intracellular antigens present in essentially all neurons.
At autopsy, brains of patients with anti-Hu antibody show neuronal
destruction. In contrast, anti-Ri antibody is less clearly associated
with neuronal death, and patients with anti-Ri antibodies may
respond to treatment. We have demonstrated that anti-Yo antibod-
ies, associated with paraneoplastic cerebellar degeneration, accumu-
late intracellularly in cerebellar Purkinje cells in slice cultures of rat
cerebellum and that antibody accumulation is followed by cell death.
The present study was conducted to determine whether anti-Hu and
anti-Ri antibodies are also taken up by neurons and whether uptake
of either antibody is cytotoxic.
Objective: To evaluate neuronal uptake and cytotoxicity of anti-Hu
and anti-Ri antibodies in slice cultures of rat cerebellum and
hippocampus.
Materials and methods: Rat cerebellar and hippocampal slice cultures
were incubated with anti-Hu or anti-Ri antibodies and evaluated over
time for antibody uptake and for cell death. Specificity of anti-Hu
cytotoxicity was confirmed by adsorbing anti-Hu IgGwith recombinant
HuD protein.
Results: Anti-Hu and anti-Ri antibodies accumulated in cerebellar
and hippocampal neurons. Anti-Hu antibodies produced cell death
which was significantly reduced by adsorption of anti-Hu IgG with
recombinant HuD protein. In contrast, neurons accumulating anti-Ri
antibodies showed no evidence of cell death as compared to controls.
Conclusions: Anti-Hu and anti-Ri antibodies entered and accumu-
lated in cerebellar and hippocampal neurons. Anti-Hu antibody
associated neuronal death involved reactivity with HuD protein.
Anti-Ri antibody did not affect neuronal viability and may cause
neuronal dysfunction rather than cell death.

doi:10.1016/j.jns.2013.07.2239
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An evaluation of the risks involved in ischemic encephalopathy
among Mongolian children

T. Sosorburama, B. Batbayarb. aAnesthesiology, Tongji Medical College,
Huazhong University of Science and Technology, Wuhan, China;
bChildren Hospital, Ulan-Bator, Mongolia

Background: Ischemic encephalopathy is one of the emerging issues
among third world countries. Hypoxia seems to be the main cause of
this problem, but many risk factors are associated in causation of
hypoxic ischemic encephalopathy (HIE). The aim of our study was to
evaluate these risk factors among Mongolian children.
Methods: This study was carried out at 3 children's hospitals, 85
neonates diagnosed with HIE over a year. Efforts were made to
evaluate the questionnaire including details on parity, pre and
postnatal histories, and specially the events of birth from labour till
delivery of placenta.
Results: There was a remarkable decreased antenatal hospital visits
and almost 52% reported that they visited just once or twice during
the whole pregnancy period. In 21%, there was history of increased
mother age above 40 years while 62% reported that some incidents
of hypoxia occurred at the time of birth. 20% used drugs or
medication during the course of pregnancy without the consultation
of the physician.31 % had a history of prolonged 2nd stage of labour.
49% were delivered by unskilled birth attendants.
Conclusion: The data clearly showed that there are risks that can be
avoided easily and a leading cause of mental retardation can be
prevented. Lack of health awareness and decreased consultation
from physicians on time seems to be the bulk of the problem in
addition to lack of trained birth staff and health facilities. Efforts
should be made to educate the mothers of child bearing ages, and
counsel them to make the antenatal hospital visits more frequent as
possible.

doi:10.1016/j.jns.2013.07.2240
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Different emotions and strong stimuli: How do we make choices?

C.V.D.S. Vilharbaa, A.J. Godoyb. aMarketing, University Sao Judas, Sao
Paulo, Brazil; bNeurology, University City of Sao Paulo, Sao Paulo, Brazil

Our understanding of the way the brain makes a decision is still
incomplete. We decided to analyze the relationships between color
and different emotions and sound and different emotions and their
influences to make a choice. Forty-eight undergraduate students of
marketing courses were interviewed. We presented 7 objects with
different colors while they were listening to a “sad” song and again
while listening to a “happy” song. In each case they had to choose
one of them. Then we presented six identical objects associated with
different sounds while listening to those songs. Forty-six percent of
the students selected the red color during the sad moment (SM) and
40% during the happy moment (HM). None of them chose white
during SM (however 10% selected white during HM). During HM the
“forgotten” color was orange (2% of the students). Twenty-nine
percent of the volunteers chose the object associated with the sound
of a bomb during SM (the same sound was selected only by 12%
during HM). Only 2% selected the sound of the wind (during SM or
HM). Our results suggest that strong stimuli (visual or auditory)
activate many neural circuits, making someone choose a red object
or one associated with the sound of a bomb. Nevertheless a so called
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strong color and a strong sound do not have the same significant
influence when the person is happy (strong emotion). Therefore a
positive activation of the limbic system (happiness) may inhibit
visual and auditory hyperexcitability. This is important to make a
decision.

doi:10.1016/j.jns.2013.07.2241
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A fast method for determination of the parameters of
pulsed-CEST MRI

G. Xiaoa, Z. Daib, P.Z. Sunc, R. Wub. aDepartment of Mathematics and
Applied Mathematics, Hanshan Normal University, Chaozhou, China;
bDepartment of Radiology, 2nd Affiliated Hospital of Shantou University
Medical College, Shantou, China; cAthinoula A. Martinos Center for
Biomedical Imaging, Department of Radiology, Massachusetts General
Hospital and Harvard Medical School, Charlestown, MA, USA

Objective: The object of the research is to demonstrate a fast method
for simultaneous determination of labile proton fraction ratio and
exchange rate and other parameters of pulsed chemical exchange
saturation transfer (pulsed-CEST) MRI.
Methods: Mathematical models have been developed to describe
pulsed-CEST contrast. We simulated pulsed-CEST MRI in MatLab
(MathWorks, Natick, MA) for Z-spectra and asymmetry spectra using
matrix exponential algorithm. The number of repetition of the
sequence is 256. Each Gaussian-shaped pulse was divided into
101 steps, and the evolution within each step was modeled assuming
a constant amplitude. We also calculated the above spectra by
using the fourth/fifth-order RKF(ode45 in MatLab; MathWorks,
Natick, MA, USA) with an absolute error tolerance for each
integration step of 10−6, and compared with the results obtained
by our method. Calculations were performed using MatLab on
Pentium® Dual-Core CPU (2.2 GHz) with 2-GB RAM. There was a
good agreement between them, and this method was much faster
than the RKF method (by a factor of approximately 1000 in this
study). We simulated that the error of the labile proton fraction ratio,
exchange rate and other parameters less than 5%.
Results: This method will be useful for determination of labile
proton fraction ratio and exchange rate and other parameters, and
for analyzing the pulsed-CEST contrast mechanism and/or investi-
gating the optimal RF pulse parameters such as the RF pulse duration
or pulse flip angle.

doi:10.1016/j.jns.2013.07.2242
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Association between obstructive pulmonary function abnormalities
and brain cortical thickness

J. Choa, J. Sohna, S.-K. Choa, H. Kima, C. Kima, D.-C. Shina, S. Seob.
aDepartment of Preventive Medicine, Yonsei University College of
Medicine, Seoul, Republic of Korea; bDepartment of Neurology, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul,
Republic of Korea

Background: Many epidemiological studies have suggested that
chronic obstructive pulmonary disease is associated with cognitive
dysfunction, mainly focusing on neuropsychological tests. A few
brain imaging studies have been conducted, especially on cortical

thickness, in individuals with obstructive pulmonary function
abnormalities.
Objective: We assessed the association between obstructive pattern
of pulmonary function abnormality and brain cortical thickness using
Magnetic Resonance Imaging (MRI).
Materials and methods: Among the individuals who participated in
the medical examination at the Samsung Medical Center, 392
subjects who underwent T1-weighted MRI were included in the
analyses after excluding those with technical errors, anatomical
lesions on MRI and missing values. The cortical thickness (mm) was
measured using Euclidean distance. Pulmonary function was catego-
rized as normal, obstructive, restrictive, or mixed pattern, and those
with restrictive and mixed patterns were excluded from the analysis.
We performed multiple linear regression analysis adjusting for age,
gender, the duration of education (years), smoking history (pack
years), drinking status (never, former, and current), the history of
hypertension, diabetes, and hyperlipidemia, and intracranial volume
(10−3 mL).
Results: There was a significant difference in frontal cortical
thickness between those with obstructive pattern of pulmonary
function abnormality (n = 14; Mean, 3.05; SD, 0.10) and those with
normal pulmonary function (n = 378; Mean, 3.12; SD, 0.11)
(p = 0.02). Those with obstructive pattern had thinner frontal
cortical thickness compared to those with normal pulmonary
function (β=−0.06, p = 0.02).
Conclusion: The presence of obstructive pattern in the pulmonary
function test was inversely associated with cortical thickness in brain
MRI.

doi:10.1016/j.jns.2013.07.2243
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Spg4 mutations in Brazilian patients with hereditary
spastic paraplegia

M. França Jr.a, A. D'Abreua, D.B. Doginib, H.A.G. Teivec, J.A.M. Sauted,
L.B. Jardimd, I. Lopes-Cendesb. aDepartment of Neurology, University of
Campinas (UNICAMP), Campinas, Brazil; bDepartment ofMedical Genetics,
University of Campinas (UNICAMP), Campinas, Brazil; cDepartment of
InternalMedicine, Universidade Federal do Paraná (UFPR), Curitiba, Brazil;
dDepartment of Internal Medicine, Universidade Federal do Rio Grande do
Sul (UFRS), Porto Alegre, Brazil

Background: Hereditary spastic paraplegia (HSP) is a heterogeneous
group of neurodegenerative disorders characterized by progressive
lower limb weakness and spasticity. There are 31 causative genes
identified to date, but mutations in the SPG4 gene are the major
cause of autosomal dominant (AD) HSP in Europe/the USA account-
ing for 40–50% of all patients. Little is known about the frequency of
SPG4-related HSP in Brazil.
Objective: To determine the frequency of SPG4-HSP among Brazilian
patients with AD-HSP and to describe the mutational spectrum in
this population.
Patients and methods: We recruited 34 unrelated families with AD-
HSP from three university hospitals; patients underwent a complete
clinical evaluation as well as detailed family history. Genomic DNA
was extracted from lymphocytes and used in PCR reactions with
primers designed to cover the 17 exons of the SPG4 gene. Mutation
screening was performed by automatic sequencing and multiplex
ligand probe amplification (MLPA).
Results: We found eight previously described mutations in SPG4:
c.839delAG (frameshift), c.1267GNT (missense), c.1378CNT (missense),
c.1413+5GNA(splicing-sitemutation), c.1495CNT (missense), c.1651GNC
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(missense), c.1741CNT (nonsense) and c.1849TNG (nonstop). Three novel
mutations were identified, each one in a single family: c.162CNT (splice-
site mutation), c.1255GNT (nonsense) and c.1667delCA (frameshift).
MLPA revealed no large deletion/duplication in these patients.
Conclusion: SPG4 mutations were found in 32% of the Brazilian
families with AD-HSP. In this cohort, we found no large deletion/
duplication in SPG4.

doi:10.1016/j.jns.2013.07.2244
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Hypokalemic paralysis caused by de novo mutation of the
Scn4a gene

M. Heinsoo. Neurology, North-Estonia Medical Centre, Tallinn, Estonia

The aim of the case presentation is to point out the importance of de
novo mutations as a cause of sporadic periodic paralysis.
32 year old, previously healthy male was admitted with sudden
proximal tetraparesis. He had also weak trunk muscles, but his
breathing was normal. Deep tendon reflexes and sensation appeared
normal. Cervical MRT, ENMG and lumbar puncture were performed a
couple of hours after admission with normal results. Blood test
showed K+ 2.3 mmol/l. All other tests, including thyroid markers
were normal. The patient received K+ replacement. After 9 h he was
totally improved. Despite negative family history and late onset
hypokalemic periodic paralysis was considered and his tests were
sent for genetic analysis to GENDIA lab in Antwerp, Belgium.
Result of genetic test: a likely pathogenic heterozygous SCN4a:
c.3404GNA variant was identified in exon 18 of the SCN4A gene by
sequencing.
To prove the de novo origin of the variant analysis of the parents is
planned.
Conclusion: The phenotype of sporadic periodic paralysis with de
novo mutations could be very different. The reason for later onset
and fewer attacks remains unclear. To provide a better understand-
ing in this group of patients a larger study is needed.

doi:10.1016/j.jns.2013.07.2245
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Cognitive impairment and depression in geriatric patients

T. Rudkouskaya, M. Khitrun, P. Buiko, K. Tsurko, V. Chyzhyk,
V. Velugina. Chair of Neurological and Neurosurgery Diseases,
Belarussian State Medical University, Minsk, Belarus

Background: The elderly often suffer from cognitive impairment
(50%) and depressive symptoms (120.3%). These two pathologies
have a bilateral connection and may influence each other.
Objective: To study the correlation between cognitive status and
depression level of patients with encephalopathy of different genesis.
Material and methods: 29 patients with encephalopathy of different
genesis were proposed to undergo a battery of tests which consisted
of 2 blocks: cognitive — the Montreal Cognitive Assessment (MoCA),
the Short Cognitive Performance Test (SKT) and emotional —

Hamilton Rating Scale for Depression (HDRS). Inclusion criteria
became MoCA score of ≤25.
Results: According to the level of depression all patients were
divided into 3 groups: without depression — 12 persons (410.4%),

mild – 10 (34.5%), moderate and high — 7 (24.1%). Patients without
depression had average score of SKT 6.8, with mild depression — 4.3,
with moderate and high depression — 7.3. In the group without
depression was found a moderate negative statistically significant
relationship between the scores of depressive symptoms and
cognitive impairment (ρ=−0.66 ± 0.2; p b 0.05). In the group
with moderate and high depression was found a moderate positive
statistically insignificant relationship (in this group it is necessary to
increase the sample).
Conclusion:
1. Patients with encephalopathy of different genesis often suffer from
depression (58.6%), which requires obligatory medical, psychological
and social correction.
2. With increase of cognitive impairment depressive symptoms
decrease in patients without depression. With increase of cognitive
impairment depressive symptoms increase in patients with moder-
ate and high depression.

doi:10.1016/j.jns.2013.07.2246
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Connectivity changes after peripheral end-to-side coaptation
following brachial plexus avulsion: a dynamic causal modeling
(DCM) study

F. Fischmeistera,b,c, A. Aminia, A. Geisslera,b,c, R. Schmidhammerd,
R. Beisteinera,b,c. aDepartment of Neurology, Study Group Clinical fMRI,
Medical University of Vienna, Austria; bDepartment of Neurology, Medical
University of Vienna, Austria; cHigh Field MR Center of Excellence, Medical
University of Vienna, Austria; dLudwig Boltzmann Institute for Experimental
and Clinical Traumatology, Vienna, Austria

Introduction: Following end-to-side coaptation of the phrenic to the
muculocutaneous nerve using autologous nerve grafts the phrenic
nerve has to perform a double function: independent control of
breathing and elbow flexion. This results in activation of the
diaphragm area with breathing but also with diseased arm flexion
(Beisteiner et al. 2011). However, it is unclear whether this
activation is driven by the SMA or other changes in connectivity.
Methods: One patient participated in this study, one year post
surgery. fMRI was acquired while elbow flexion of the diseased arm
or forced abdominal inspiration was performed. To assess effective
connectivity changes with DCM, several classes of models with
forward and/or backward or without connection between M1 and
diaphragm were generated.
Results: Model comparison indicated the necessity of a forward
connection between M1s of the arm and the diaphragm. Introducing
a backward connection slightly increased the performance of this
model. Within this model the instruction to perform arm flexion
showed a strong enhancing effect on the forward connection of SMA
toM1 arm (increasingM1 arm andM1 diaphragm activity) and aweak,
but still significant positive effect on the SMA to M1 diaphragm
connection (increasing M1 diaphragm activity).
Conclusion: Our results demonstrate the importance of a forward
connection between the M1s of the arm and the diaphragm. We
conclude that this specific cortical neuroplasticity as outlined by our
final DCM model provides the neurophysiological basis for rehabil-
itation after peripheral end-to-side repair.
This study was supported by the Austrian Science Fund (P23611).

doi:10.1016/j.jns.2013.07.2247
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Beyond Kluver–Bucy syndrome: Colorful clinical picture of
bilateral anterior cerebral artery infarction

F. Ak, G. Yalcin Cakmakli, M. Karakoc, A. Taskiran Sag, N. Oztekin.
Neurology, Ankara Numune Education and Research Hospital, Ankara,
Turkey

Introduction: Kluver–Bucy syndrome, which is mostly caused by
bilateral anterior temporal lobe lesions, is characterized by typical
triad of hypersexuality, hyperorality and hyperphagia. Bilateral
anterior cerebral artery (ACA) territory infarction is very rare and it
has been reported even more rarely to cause Kluver–Bucy syndrome.
Case: 51 year-old male patient was hospitalized with the complaint
of difficulty in speech and left sided hemiparesis. Hemiparesis
improved quickly. The neurological examination revealed apathy,
loss of spontaneity and impoverishment of speech, loss of normal
intonation, he was giving one-word answers to all questions.
Diffusion weighted MRI images showed bilateral acute ischemic
lesions in ACA territories, more prominent on the right side. Cerebral
and cervical BT angiography showed aplasia of A1 segment of left
ACA. In the follow-up, we have observed that the patient had
hypersexuality, playing with his penis and talking inappropriately
about women around; hyperoralism, taking all objects to his mouth;
hyperphagia, trying to eat his wife's and other patients' meals after
his own; disinhibition and utilization behavior. Detailed neuropsy-
chological tests revealed prominent impairment in verbal and
categoric fluency, motor sequencing (Luria's three step test),
inhibitory control (go/no-go test), resistance to interference (Stroop
test) and mild impairment in recent memory (enhanced cued recall).
Visual attention and task switching (trail making A and B), abstract
thinking and conceptualization were intact. The patient was then
followed up under low dose olanzapine treatment and was getting
better quickly.
Conclusion: Bilateral ACA infarction may lead to a colorful clinical
picture including Kluver–Bucy syndrome triad.

doi:10.1016/j.jns.2013.07.2248
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Immunopathological significance of ovarian teratoma in patients
with anti-N-methyl-d-aspartate receptor encephalitis

E. Tabata. Department of Neurology, Saga University, Saga, Japan

Background: Although the clinical importance of ovarian teratoma
in anti-N-methyl-d-aspartate receptor (NMDAR) encephalitis has
been considered, investigations of ovarian teratoma in anti-NMDAR
encephalitis remain limited.
Objective: To clarify differences in NMDAR distribution and lym-
phocyte infiltration in ovarian teratoma between patients with and
without anti-NMDAR encephalitis.
Methods: Participants initially comprised 26 patients with ovarian
teratoma. NMDAR distribution and lymphocyte infiltration in ovarian
teratoma were examined using immunopathological techniques.
Clinical, laboratory, and radiological data were compared between
patients showing features of encephalitis. Anti-NMDAR antibodies in
serum and cerebrospinal fluid were also measured in encephalitis
patients.
Results: Neuronal tissues were obtained from ovarian teratomas in
22 patients (after excluding 4 patients who did not satisfy the
inclusion criteria), and presence of NMDA receptor subunits was

revealed in all patients. The encephalitis group (n = 3) showed
frequent lymphocyte infiltration, unlike the non-encephalitis group.
In particular, dense B-lymphocyte infiltration near neural tissues was
observed in the severe encephalitis group.
Conclusions: Differences in lymphocyte infiltration of ovarian
teratomas between anti-NMDAR encephalitis and non-encephalitis
patients suggest the immunological importance of ovarian teratoma
as the site of antigen-presentation in anti-NMDAR encephalitis.

doi:10.1016/j.jns.2013.07.2249
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Computer-based diagnosis of neurological and psychiatric illness
in historical persons

P. Garrarda, T. Petersb. aStroke and Dementia Research Centre,
St George's, University of London, London, UK; bInstitute of Archaeology
and Antiquity, University of Birmingham, Birmingham, UK

Retrospective diagnosis of illness in historical figures is a popular
pastime, but the paucity of detailed information about clinical
features and disease progression often make its results less than
fully reliable. Modern computer-based diagnostic programmes have
been used to supplement historical documents and accounts, offering
more objective approaches to the retrospective investigations of the
medical conditions of historical persons. In the case of King George
III, modern technology has been used to strengthen the findings of
previous reports rejecting the popular diagnosis of variegate
porphyria in the King, his grandson Augustus d'Esté, and his
antecedents King James VI and King James I. Alternative diagnoses
based on these programmes are suggested. The Operational Criteria
in Studies of Psychotic Illness (OPCRIT) programme and the Young
mania scale have been applied to the features described for George
III and suggest a diagnosis of bipolar disorder. The programme
SimulConsult was applied to Augustus d'Esté and suggests a
diagnosis of neuromyelitis optica rather than acute porphyria as
the leading diagnosis, with multiple sclerosis, as proposed by others,
as a secondary possibility. James VI's and James I's complex medical
history, clinical features and behavioural traits were also subjected to
SimulConsult analysis; acute porphyria was rejected and the
unexpected diagnosis of attenuated (mild) Lesch–Nyhan disease
offered. We will review these approaches with regard to the
methodology and validity. Textual analysis of the written and verbal
outputs of historical figures indicates possible future developments
in the diagnosis of medical disorders in historical figures.

doi:10.1016/j.jns.2013.07.2250
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Prevalence of asymptomatic and symptomatic spondylotic cervical
spinal cord compression

J. Bednarika,b, M. Kerkovskyb,c, Z. Kadankaa, Z. Kadanka Jr.a,
M. Nemeca, I. Kovalovaa, B. Jakubcovac. aDepartment of Neurology,
University Hospital, Brno, Czech Republic; bCentral European Institute of
Technology, Masaryk University, Brno, Czech Republic; cDepartment of
Radiology, University Hospital Brno, Brno, Czech Republic

Background: Cervical spondylotic myelopathy (CSM) is the most
frequent cause of the lower paraparesis in subjects above the age of
50. Magnetic resonance imaging (MRI) is able to detect asymptomatic
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spondylotic cervical cord compression (ASCCC). The prevalence of both
CSM and ASCCC increases with age, but the reason is not known.
Objective: To estimate the prevalence of both ASCCC and CSM in a
general population above the age of forty.
Patients and methods: Fifty-nine randomly chosen healthy volun-
teers, recruited irrespective of the presence of signs of CSM, 37
women and 23 men, aged 65 (median), 42–82 (range) years
participated in the study. All underwent MRI examination on a
1.5 T device using standard images and diffusion tensor imaging
(DTI) at the level of maximum compression and at C2/3 as a
reference. Subjects with MRI signs of cervical cord compression were
examined clinically.
Results: MRI signs of cervical cord compression were found in 31
individuals (52.5%). Focal impingement was present in 6 cases
(10.2%), and wide compression in 25 subjects (42.4%). The cross-
sectional area at the level of compression b50 mm2 was present in 2
cases and T2 hyperintensity in 2 subjects. DTI parameters showed no
significant difference between subgroups with and without signs
of compression. Clinical signs of symptomatic CSM were found in 2
cases (3.4%).
Conclusion: Prevalence of ASCCC in our group is higher than
previously reported. The predictive significance of different types of
compression remains to be established in future prospective
evaluations of larger groups of subjects.

doi:10.1016/j.jns.2013.07.2251
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Effects of hyperventilation on axonal excitability parameters in
diabetic polyneuropathy

D. Yerdelena, G. Akçab, F. Kızılayb, M.K. Balcıc, H. Uysalb. aDepartment
of Neurology, Başkent University, Adana, Turkey; bDepartment of
Neurology, Akdeniz University, Faculty of Medicine, Antalya, Turkey;
cInternal Medicine and Endocrinology Department, Akdeniz University,
Faculty of Medicine, Antalya, Turkey

Axonal excitability is a physiological concept connected with the
characteristics of myelin and membrane of the peripheral nerve.
Evaluation of axonal excitability provides important information
about the peripheral nerve. It has not been one of the routine
electrophysiological evaluations but suitable for use in experimental
studies and helps in understanding pathological conditions and gives
important information about pathophysiology. The mechanisms of
diabetic polyneuropathy have not been understood clearly.
We used the short TROND protocol to measure the axonal excitability
parameters in 11 healthy subjects and 7 patients with diabetes mellitus
(DM) with polyneuropathy. The short TROND protocol was performed
before and at the 20th minute of deep hyperventilation of healthy
subjects and diabetic patients. Venous blood pH, pO2, and pCO2 values
were recorded before hyperventilation and at the 20th minute of
hyperventilation. The “hyperventilation score” was evaluated before
and after the hyperventilation by asking the patient the degree of the
numbness in the extremities and face or by seeing the carpopedal
spasm. Although, significant changes in pH values occurred, the
“hyperventilation scale score” of the DM group was lower than the
score of the control group.
When the values of DM and control group after hyperventilation
were compared, Ted (10–20 ms), Ted (40–60 ms), Ted (90–100 ms),
Ted (peak) and superexcitability at 5 ms were statistically signifi-
cant. There was a significant change in the hyperpolarization section
of threshold electrotonus during hyperventilation in patients with
DM.

DM patients have different responses to hyperventilation, and pH
changes have different effects on diabetic polyneuropathy when
compared with healthy subjects.

doi:10.1016/j.jns.2013.07.2252
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A case of Hashimoto encephalopathy: Clinical presentation,
neuroimaging and treatment

C.P. Hoia, H. Ngb, L.R. Jina, M.F. Sua. aInternal Medicine, Neurology,
Centro Hospitalar Conde de São Januário, Macau SAR, China; bInternal
Medicine, Centro Hospitalar Conde de São Januário, Macau SAR, China

Background: Hashimoto encephalopathy (HE) is a rare encephalopa-
thy with positive antithyroid antibodies and normal thyroid function.
Objective: The objective of this study was to describe the
clinical presentation, neuroimaging and treatment of Hashimoto
encephalopathy.
Patients and methods: We report a 62-year-old female patient
whose clinical presentation, neuroimaging, and response to steroid
therapy fulfilled the diagnostic criteria of HE.
Results: The neuroimaging changes in this patient were multiple
lacunar infarction in bilateral cerebral hemispheres. She was found
with high serum anti-thyroid antibody concentrations. After high
doses of corticosteroid therapy, her clinical symptoms were signif-
icantly improved. At the same time, the titers of serum antithyroid
antibodies obviously decreased after steroid treatment.
Conclusion: This case illustrates the importance of considering rare
but treatable causes of encephalopathy in a patient presenting with
rapidly progressive cognitive dysfunction with/without the history of
abnormality of thyroid function.

doi:10.1016/j.jns.2013.07.2253
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Cross-border mobility of junior neurologists to and within the
European Union: A major challenge for the health care system

A. Macerolloa,b, E.T. Vargac, O. Györfid, X. Kobelevae, W. Struhalf,
J. Sellnerg,h. aSobell Department of Motor Neuroscience and Movement
Disorders, National Hospital of Neurology and Neurosurgery, Institute
of Neurology, University College London, London, UK; bDepartment
of Neuroscience and Sense Organs, Aldo Moro University, Bari, Italy;
cDepartment of Neurology, University of Szeged, Hungary Institute
of Genomic Medicine and Rare Disorders, Semmelweis University,
Budapest, Hungary; d2nd Clinic of Neurology, Mures County Emergency
Hospital, Targu-Mures, Romania; eDepartment of Neurology, Medizinische
Hochschule Hannover, Hannover, Germany; fDepartment of Neurology,
General Hospital of the City of Linz, Linz, Austria; gDepartment of Neurology,
Christian-Doppler-Klinik, Paracelsus Medical University, Salzburg, Austria;
hDepartment of Neurology, Klinikum rechts der Isar, Technische Universität
München, München, Germany

Background: There is a dynamic flow of medical doctors within and
to Europe, particularly since the entry of more countries to the
European Union (EU) in 2004 and 2007.
Objective: To assess interest and motives for cross-border mobility
among residents and junior neurologists from member states of the
EU and neighboring countries.
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Methods: Questionnaire-based paper survey among 118 participants
of a neurology course for young neurologists in 2011.
Results: Ninety-seven (82%) returned the survey. Most of them had
at one point considered relocating within or to the EU for
postgraduate education (87%) or employment (71%). Common
motives were superior prospects for clinical training (85%), better
resources at work and academic environment (both 80%), and higher
income (70%). 52% of the surveyed would intend to return to their
home country some time, yet 43% would not mind moving to
another EU country. The attractiveness of the EU for migration is
ranked over the United States, Australia/New Zealand or Switzerland
(only 5% would instead prefer these options). The most common
reasons which discourage cross-border relocation are the loss of
family connection (53%) and uncertainty (40%), whereas language
issues were less relevant (20%).
Conclusion: The interest of the upcoming generation of neurologists
to relocate within and to the EU is strong. The driving forces are
additional training and career opportunities as well as inadequate
remuneration in certain regions. Therefore it is critical to take action
to harmonize training and working conditions in Europe in order to
ensure neurology service and patient care.

doi:10.1016/j.jns.2013.07.2254

Abstract — WCN 2013
No: 1920
Topic: 36 — Other Topic
Cotard's syndrome as an adverse effect of acyclovir treatment in
renal failure

T. Lindéna,b, A. Helldénc. aNeuroscience & Physiology, Gothenburg
University, Gothenburg, Sweden; bBrain Research Centre, The Florey
Institutes of Neuroscience and Mental Health, Melbourne, VIC, Australia;
cInstitute of Clinical Pharmacology, Karolinska Institute, Stockholm,
Sweden

Background: Aciclovir (ACV) is a well-known drug for treating
herpes virus infections. ACV is generally considered safe and atoxic.
However ACV-induced neuropsychiatric side effects (AINS) occur in
about 1% of treated patients, mainly in patients with renal failure. We
have earlier shown that AINS correlates to elevated levels of the ACV
main metabolite, 9-carboxymethoxymethylguanine (CMMG). AINS
can present as confusion, agitation, visual/auditory hallucinosis and
psychosis. In some patients, we have noted an acutely appearing
anxiety with delusions of being dead, or variations thereof, which we
interpret as equivalent to the rare Cotard's syndrome.
Objective: To pool reports of Cotard's syndrome in acyclovir-treated
patients and to investigate the relation of symptoms to CMMG
concentrations.
Patients and methods:We searched different sources – the PubMed,
the Swedish adverse drug reaction database SWEDIS, and the
Therapeutic Drug Monitoring (TDM) database – for symptoms of
Cotard's syndrome in ACV-treated patients. Signs and symptoms
were collated along with clinical and laboratory findings.
Results: We describe seven cases of ACV-treated patients with renal
failure with what we interpret as Cotard's syndrome. In two cases the
delusion was accompanied by an ‘alien hand’ variant of hemispatial
neglect and in one case with Capgras delusion. In cases with known
concentrations of CMMG, it relates to AINS and Cotard's syndrome.
Conclusion: In patients with impaired renal function, ACV treatment
can result in AINS and Cotard's syndrome. High CMMG levels may be
used as a marker for AINS.

doi:10.1016/j.jns.2013.07.2255

Abstract — WCN 2013
No: 1912
Topic: 36 — Other Topic
Atypical case of influenza vaccinated acute encephalopathy
diagnosed by pathological approach. A case report and review of
the literature

C. Atsumia, N. Sasakia, K. Kawaguchia, T. Hirayamaa, H. Takasunab,
Y. Tanakab, M. Doic, M. Takagic, Y. Hasegawaa. aDepartment of Neurology,
St. Marianna University School of Medicine, Kawasaki, Japan; bDepartment
of Neurosurgery, St. Marianna University School of Medicine, Kawasaki,
Japan; cDepartment of Pathology, St. Marianna University School of
Medicine, Kawasaki, Japan

Background: Influenza is one of the viral infections that cause
epidemic or pandemic disease every year, and it is generally known
as the most common and often causes serious complications.
Preventive medicine for influenza achieved remarkable results by
the spread of worldwide influenza vaccine. On the other hand, it may
cause unusual neurological disorders such as acute encephalopathy
by influenza vaccination. Influenza vaccinated acute encephalopathy
(IVAE) is rare and its pathology is unclear.
Objective: We describe a 24-year-old male who presented with
headache and difficultly of speech but no focal neurological deficits
the day after influenza vaccination. 10 days later, generalized
convulsive seizure presented and urgent hospitalization in neurolo-
gy. Neurological examination presented amnestic aphasia. Further-
more, blood examination, viral cultures and CSF were negative. Brain
MRI, DWI and FLAIR showed localized subcortical white matter
hyperintensity area in the left inferior temporal gyrus. After
hospitalization, convulsion attack became frequent and aggravated.
Brain biopsy showed central chromatolysis around the Nissl bodies
without inflammatory or demyelination changes. We started steroid
pulse therapy after brain biopsy, and his neurological disorders and
convulsive seizure improved immediately. Radiological examination
improved and subcortical white matter lesion completely dis-
appeared three months later with favorable outcome.
Conclusion: We concluded in this case that neuronopathy occurred
due to toxic influence. Permeability obstacle of cell membrane and
excitatory amino acid was excessively released triggered by the
influenza vaccine. This case showed a different pathology from
ADEM. IVAE is very important as influenza vaccination may have
neurological sequels.

doi:10.1016/j.jns.2013.07.2256
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Cytomegalovirus infection presenting with multiple low cranial
nerve palsies

C.K. Ha, H.-K. Park. Department of Neurology, Inha University Hospital,
Incheon, Republic of Korea

Background: Cytomegalovirus(CMV) is a viral genus of the viral
family known as herpes viruses. Although they may be found
throughout the body, CMV infection is typically unnoticed in healthy
people, but can be life-threatening for the immunocompromised
patients. Diagnosis is usually done histologically by finding the
inclusion bodies in infected tissue. We experienced one unusual case
of CMV infection involving multiple cranial nerves.
Case: A 55-year old man had severe left eyeball pain, three months
before admission. He then presented with throat pain, dysarthria and
severe dysphagia with dehydration. On admission, neurological
examination showed left seventh, ninth, tenth and twelfth nerve
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palsies with severe pain in occipital area. He had uncontrolled
diabetes mellitus and chronic otitis media. The CSF test revealed
increase in white cell counts compatible with viral meningitis. HIV
antigen test and brain MRI were negative. The initial diagnosis was
herpes occipitocollaris. After treatment of steroid and acyclovir, the
low cranial nerve palsy improved partially, but dysphagia and
peripheral type facial palsy were persistent. One month later, he
complained of abdominal pain, and colonoscopy with pathology
found CMV colitis. He took gancyclovir and then the cranial nerve
palsy disappeared, in addition to abdominal pain.
Conclusions: While spinal nerve root involvement by CMV may
occur in around 1% of HIV patients, involvement of multiple cranial
nerves is distinctly rare in healthy persons. The CMV infection must
be considered in patients with low cranial nerve palsy.

doi:10.1016/j.jns.2013.07.2257
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Differential diagnosis of vertigo using computer
vertigometry data

I.P. Maryenko, S.A. Likhachev. Neurology, Republican Research Center
of Neurology and Neurosurgery, Minsk, Belarus

Background: Vestibular dysfunction is divided into: vertigo, dizziness,
visual, psychogenic, and proprioceptive.
Objective: New method developed for detection of objective signs of
vestibular dysfunction (vertigometry) in personswith vertigo paroxysms
in history. Method is based on videostimulation of patient with
panoramic image in horizontal plane, which ismodeling rotatory vertigo.
Methods:We examined a group of 35 patients, 29 of themwomen and 6
menwith complaints of dizziness in the anamnesis. An average age in the
group was 51.2 ± 2.1 yr. Research group included diagnoses such us: 8
patients with position dependent peripheral vestibular syndrome, 12
patients with vestibular paroxysms in vertebral artery syndrome, and 5
patients with vegetative instability. At the moment of study patients did
not complain of dizziness and no spontaneous nystagmuswas registered.
Vertigo attack was provoked under electronystagmographic control,
rotatory vertigo direction and intensity were established using indicators
of image scrolling while videostimulation and indicators of provoked
nystagmus.
Results: It has been found that in patients with position dependent
peripheral vestibular syndrome sensation of vertigo corresponded to
stimulation presentation with velocity of 132.9 ± 16.6°/s and
provocation nystagmus had velocity of slow phase 112.9 ± 16.6°/s.
In patients with vestibular paroxysms in vertebral artery syndrome
sensation of vertigo corresponded to stimulation presentation with
velocity of 66.4 ± 16.6°/s and provocation nystagmus had velocity of
slow phase 48.5 ± 16.6°/s.
Conclusion: The new method (vertigometry) allows finding objec-
tive signs of vestibular dysfunction in people with vertigo paroxysms
in the anamnesis.

doi:10.1016/j.jns.2013.07.2258
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Development of theOxfordParticipation&ActivitiesQuestionnaire:
Semi structured interviews with potential users

D. Morley, S. Dummett, L. Kelly, J. Dawson, R. Fitzpatrick,
C. Jenkinson. Dept. of Public Health, University of Oxford, Oxford, UK

Background: There is growing interest in the management of long
term conditions and maximising the cost effectiveness of treatment,
in part by keeping people active and participating in the community.
The Oxford Participation and Activities Questionnaire (Ox-PAQ)
initiative aims to develop and validate a patient reported outcome
measure (PROM) for the assessment of participation and activity in
patients experiencing a range of health conditions.
Objective: To gain the views of a variety of professionals on current
PROMs and discuss the challenges and possible future developments
that this area might face. Such views would be used to inform the
on-going development of the Ox-PAQ.
Material and methods: Fifteen participants from across Europe with a
range of expertise including regulation, commissioning, health econom-
ics, reimbursement, clinical practice, academic research, government
and clinical trials, took part in semi-structured interviews.
Results: A range of views were expressed in relation to the
appropriate length of PROMs, presentation of PROM data, use of
PROM data and utility measurement. There was general agreement
that existing measures have a number of limitations, including
difficulty in interpretation, poor sensitivity to change and limited
coverage across domains of health.
Conclusion: There is significant diversity in the professionals' views
of PROMs. This is largely, but not exclusively, explained by the
background of the individual whose views are being expressed.
Developing an instrument such as the Ox-PAQ may benefit from such
input, whilst at the same time recognising that a ‘one size fits all’
approach is unlikely to be successful.

doi:10.1016/j.jns.2013.07.2259
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Characteristics of horizontal positional nystagmus

C. Lechner, R.L. Taylor, C. Todd, M.S. Welgampola. Department of
Neurosciences, Royal Prince Alfred Hospital, University of Sydney,
Camperdown, NSW, Australia

Background: Direction changing horizontal positional nystagmus is
commonly observed in the context of horizontal canalithiasis,
cupulolithiasis and central vestibular disorders.
Objectives:Our aimwas to describe the spatio-temporal characteristics
of 62 consecutive patients with symptomatic horizontal positional
nystagmus.
Materials and methods: All patients underwent positional testing on
the Epley Omniax Rotator with left and right ears down. Monocular
video data was collected at 30 Hz and analysed offline. Nystagmus Slow
Phase Velocity (SPV) was plotted as a function of time.
Results: Thirty-one subjects diagnosed with horizontal canalithiasis
showed bursts of horizontal geotropic nystagmus with the affected
ear down (onset: 0–1.33 s, duration: 11.7–47.9 s, peak SPV 79.17 ±
67.0°/s). The SPV peaked at 5–10 s and dropped to 1.8% of the peak by
40 s. Nine subjects diagnosed with horizontal cupulolithiasis showed
persistent apogeotropic horizontal nystagmus (onset: 0–4.36 s, peak
SPV 54.21 ± 31.82°/s and 26.62 ± 12.22°/s with unaffected and
affected ears down). At 40 s, nystagmus SPV had decayed to 81% and
65% of the peak for unaffected and affected ear down positions.
Horizontal direction changing nystagmus was observed in 22 further
subjects. 19 had Vestibular Migraine; in these patients persistent
geotropic (n = 5) or apogeotropic (n = 14) nystagmus was recorded.
Unlike the subjects with BPV, migraineurs had symmetrical peak SPVs
(Left: 13.0 ± 8.1°/s and Right: 14.6 ± 10.9°/s). At 40 s from onset,
average SPV was 61% of the peak value. Three subjects with Meniere's
Disease had persistent apogeotropic nystagmus.
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Conclusion: The SPV profile of horizontal positional nystagmus can
be useful in diagnosing canalithiasis, cupulolithiasis and diverse
central and peripheral vestibulopathies.

doi:10.1016/j.jns.2013.07.2260
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Ganglioglioma of the conus medullaris: A case report

E. Manojlovic Gacica, D. Iveticb, M. Skender Gazibaraa. aInstitute of
Pathology, Medical Faculty, University of Belgrade, Serbia; bDepartment
of Neurosurgery, Military Medical Academy, Belgrade, Serbia

Background: Gangliogliomas are rare primary tumors of the CNS
and are exceptionally found in the conus medullaris.
Objective: To present a case of ganglioglioma in the conus medullaris.
Methods: A 33-year old male presented with a 3-year history of
morning low back pain, gait disturbances and increasing weakness of
both legs. There were no bladder and bowel dysfunctions. Neuro-
logical examination revealed weak patellar reflexes, decreased ankle
and plantar reflexes, numbness in L4-S1 dermatomes and normal
strength of the group of hip muscles. The remaining muscle groups
were graded 3 in the right lower limb and 4 in the left lower limb on
a scale of 5.
Results: T1-weighted MRI disclosed expansive intradural mass at the
Th12-L1 vertebral levels, with postcontrast heterogenous signal
enhancement. Patient underwent Th12-L2 laminectomy, followed by
maximal tumor resection. Microscopical examination revealed two
components typical for gangliogliomas. The one was composed of
irregularly oriented Synaptophysin, Neurofilament and Chromogranin
A positive ganglion cells with large vesicular nucleolated nuclei and
abundant eosinophilic cytoplasm. The other one, glial component,
consisted of elongated bipolar glial fibrillary acidic protein positive
pilocytic astrocytes. Rosenthal fibers, occasional granular bodies,
conspicuous calcifications, and hyalinized blood vessels with typical
perivascular lymphocytic cuffingwere also observed. Proliferative Ki-67
index was low. Six months later, there was no tumor recurrence or
change in neurological status.
Conclusion: Clinically and on MRI, conus medullaris gangliogliomas
could be mistaken for more frequent ependymomas or astrocytomas.
Accurate diagnosis depends on appropriate tumor sampling followed
by detailed pathohistological and immunohistochemical analysis.

doi:10.1016/j.jns.2013.07.2261
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Chronic subarachnoid neurocysticercosis: A therapeutic challenge

C. Fernandesa, R. Carvalhob, V.C. Ferreirac, N. Ferreiraa. aNeurology
Department, Hospital Garcia de Orta, Almada, Portugal; bNeuroradiology
Department, Hospital Garcia de Orta, Almada, Portugal; cNeurosurgery
Department, Hospital Garcia de Orta, Almada, Portugal

Introduction: Neurocysticercosis has a marked clinical pleomor-
phism, related to parasite number and location and host immune
response. Parenchymal and subarachnoid forms are described. The
latter is frequently resistant to cysticidal drugs and treatment
protocols for these situations are lacking.
Case report: Fifty-six year-old female, with past history of partial
epilepsy, admitted for persistent headache, in a context of intracranial
hypertension. The investigation was compatible with neurocysticercosis.

In the following two years she was admitted six times for symptom
recurrence, each with similar investigation results: CSF with
hyperproteinorrhachia, hypoglycorrhachia, lymphocytic pleocytosis,
both positive serologies and PCR for Taenia solium; brain and spinal-
cord MRI showing loculation and cystic areas in the basal cisterns
that extended to the cervical subarachnoid space and adhesive
arachnoiditis in the lumbo-sacral region. In all admissions the same
treatment was performed: albendazole 15 mg/kg/day for 15 days
plus corticosteroids. Considering the symptomatic persistence
despite several therapeutic cycles, a higher dose and longer duration
of treatment with albendazole was attempted: 30 mg/kg/day for
90 days. There was a good tolerance to the treatment, aside from a
slight increase in liver enzymes. Six months later there's a sustained
clinical improvement. The CSF parameters have improved and the
PCR for T. solium was negative for the first time. The imaging aspects
remain identical, possibly corresponding to sequelae.
Conclusion: In this patient, there was a favorable response to the
treatment with albendazole in a higher dose and superior duration,
with good tolerance, possibly a safe and more effective therapeutic
choice in these patients.

doi:10.1016/j.jns.2013.07.2262
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Role of ionic derangement and inflammatory factors in the
development of hepatic encephalopathy following bile
duct ligation

S. Dhanda, R. Sandhir. Department of Biochemistry, Panjab University,
Chandigarh, India

Background: Encephalopathy and brain edema are serious central
nervous system complications of liver failure characterized by various
neurological symptoms. A growing body of evidence demonstrates that
inflammation causes worsening of hepatic encephalopathy (HE) along
with proinflammatory mechanisms that act synergistically with
ammonia toxicity causing alterations in neurotransmission, leading to
neuropsychiatric problems.
Objective: The study was designed to investigate the role of edema,
ion shifts, neurotransmitters and inflammatory cytokines in the
progression of HE.
Material and methods: HE was induced by bile duct ligation (BDL)
surgery in adult male Wistar rats. Development of animal model of
HE was assessed by routine liver function tests along with 99m Tc
labeled mebrofenin hepatic biliary clearance test. BDL animals were
compared with sham controls (SC) in terms of edema, Na, K, Ca
levels, inflammatory factors (ELISA), neurotransmitters (HPLC) and
neurobehavioral tests.
Results: A large fraction of 99m Tc-mebrofenin was cleared from
the liver of SC rats within 5 min, whereas 99m Tc-mebrofenin was
retained in BDL rats. Significant edema was observed in the
cerebellum region which accounted for an increase in water content
in whole brain. The tissue sodium and calcium concentration
changed in a manner similar to that of water content. Preliminary
data showed altered inflammatory cytokines, neurotransmitter levels
following BDL along with considerable decline in the cognitive and
motor capabilities of BDL rats.
Conclusion: Overall, prevention of ionic derangement, inflammation
and restoration of neurotransmitter levels can provide new strate-
gies for the prevention of HE.

doi:10.1016/j.jns.2013.07.2263
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Ethanol leads to poor impulse control in a T-maze based
impulsivity task in rats

M. Saghazadeha,b, A. Mesdaghiniaa. aDepartment of Pharmacology,
Kashan University of Medical Sciences, Kashan, Iran; bInternational
Branch, Shiraz University of Medical Sciences, Shiraz, Iran

Background: Impulsivity often is accompanied by violent acts.
Aggressive individuals are likely to experience general difficulties
with impulse control and emotional regulation, and they show
impaired social cognition. Several studies suggest that different
neurochemical mechanisms can influence impulsivity, and that
impulsive behaviour has no unique neurobiological basis. Alcohol
intoxication is often associated with poor decision making, disrup-
tive and irrational behaviour.
Objective: The present study investigated the effects of acute
administration of ethanol on tolerance to delay reward in rats. Thus
the possibility that alcohol may shift the choice towards the
immediate reward was examined.
Material and methods: After acclimatization, different groups of rats
were given the choice in a T-maze between two magnitudes of
reward: Small (one food pellet) delivered immediately versus large
(eight pellets) delivered after programmed delays (15, 30 and 60 s).
After training trials different doses of ethanol which was diluted with
water were administered IP in a volume of 5 ml/kg before
impulsivity tests. In statistical analysis, the percent of animals that
chose the arm baited with large reward were signified as response
and evaluated compared to the development and sort of trials.
Results: Ethanol at a dose of 1.0 g/kg produced a significant decrease
in preference for large and delayed reinforcer throughout the
session, although there were marked individual differences in the
size of the effect.
Conclusion: These results indicate that ethanol increases preference for
the immediate reinforcer, which can be constructed as evidence of an
enhancement in impulsive behaviour and reduction in self control.

doi:10.1016/j.jns.2013.07.2264
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Adrenomedullin, calcitonin gene-related peptide and urotensin
may be involved in obstructive sleep apnea syndrome (Osas) in a
complex manner

A. Neyala, A.M. Neyalb, R. Anaratc, H. Bozkurtd, M. Bulute, S. Geyikb,
A. Akcalib, A. Balatf. aNeurology, Dr. Ersin Arslan State Hospital, Gaziantep,
Turkey; bNeurology, Gaziantep University, Gaziantep, Turkey; cBiochemistry,
Baskent University, Adana Hospital, Adana, Turkey; dNeurology, Gaziantep
Medical Park Hospital, Gaziantep, Turkey; eNeurology, Samandagi State
Hospital, Antakya, Turkey; fPediatrics, Gaziantep University, Gaziantep,
Turkey

Background: Endothelial dysfunction may be an important compo-
nent in pathophysiological mechanisms in obstructive sleep apnea
(OUA) that is often accompanied by cardiovascular disease, hyper-
tension and diabetes mellitus.
Objective: The aim of the present study was to determine if OUA
cases differ from controls regarding the plasma levels of three
vasoactive peptides; adrenomedullin (AM), calcitonin gene-related
peptide (CGRP) and urotensin (U-II).
Patients and method: We assessed the plasma AM, CGRP and U-II
levels in 39 OUA and 41 control cases. We evaluated the results

according to the presence and severity of OUA and to the
associated medical conditions. Also, we evaluated if the plasma
levels of these three peptides have an interrelation according to
each other.
Results: Thirty out of 39 OUA cases were diagnosed as severe OUA.
Mean plasma levels of CGRP and urotensin were significantly lower,
whereas AM level was significantly higher in the OUA cases
according to the plasma levels of the control group (p = 0,005,
p = 0,002, p = 0,017, respectively). Only the mean plasma level of
urotensin was significantly lower in severe OUA cases according to
moderate OUA cases' (p = 0.011). The changes in plasma levels of
AM, CGRP, and urotensin were significantly related to each other in
OUA group.
Conclusions:
i) CGRP, AM and urotensin may have an involvement in OUA;
ii) significant interrelation of plasma AM, CGRP, and urotensin levels
reveals the complex relationship of vasoactive peptides in this
condition;
iii) if these changes are causes or consequences is a question that
should be confirmed in future studies.

doi:10.1016/j.jns.2013.07.2265

Abstract — WCN 2013
No: 1997
Topic: 36 — Other topic
Clinical data packages of drug approval for neurological diseases
in Japan

K. Sakushimaa,b, H. Nakamuraa,c, A. Hashizumea,d. aPharmaceuticals
and Medical Devices Agency, Tokyo, Japan; bDepartment of Regulatory
Science, Hokkaido University Graduate School of Medicine, Sapporo,
Japan; cDivision of Neurology, National Center Hospital, National Center
of Neurology and Psychiatry, Tokyo, Japan; dDepartment of Neurology,
Nagoya University Graduate School of Medicine, Nagoya, Japan

Background: Many new drugs for neurological diseases have been
approved in Japan since the foundation of Pharmaceuticals and
Medical Devices Agency (PMDA) in 2004. However, it is difficult to
plan and conduct clinical trials of neurological diseases because
many rare and intractable diseases are included in this area.
Objective: To describe and analyze the drug review reports of
neurological disease after the foundation of PMDA in 2004.
Methods: Drug review reports of neurological diseases from 2004 to
2012 were included. Three neurologists evaluated review reports
independently. Target condition, clinical trial design for efficacy,
primary outcome, and whether the drug was designated for orphan
drug were abstracted.
Results: Forty-four review reports except for three diagnostic use
drugs were evaluated. With regard to target condition, 8 drugs were
approved for epilepsy, 6 for Parkinson disease, and 5 for spasticity or
dystonia. In analysis of pivotal clinical trial design including Japanese
for efficacy, randomized controlled trial (RCT) data was conducted in
30 drugs, open-label single-arm trial in 8 drugs. Eight reports out of
15 reports with orphan drug designation had RCT data of Japanese.
Five drugs were approved based on the public knowledge-based
application.
Conclusion: Many drugs were approved in various indications and
clinical data package depended on the target condition. This analysis
is useful and helpful in the drug development in neurological
diseases.

doi:10.1016/j.jns.2013.07.2266
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Alternative splicing of canonical transient receptor potential
type3 (TRPC3) ion channel expression in the human brain

Y. Kima,b, A.J. Moorhousea,b, P.P. Bertrandc, M. Klugmanna,b,
G.D. Housleya,b. aTranslational Neuroscience Facility, University of New
South Wales, Sydney, NSW, Australia; bDepartment of Physiology,
University of New South Wales, Sydney, NSW, Australia; cSchool of
Medical Sciences, Royal Melbourne Institute of Technology, Melbourne,
VIC, Australia

Background: TRPC3 channels are nonselective cation channels in the
TRPC subfamily. TRPC3 channels are activated by low cytosolic Ca2+

and G protein-coupled receptors (via phospholipase C–diacylglycerol
signaling). TRPC3 channels are expressed throughout the central
and peripheral nervous systems, and in particular associated
with neuronal survival, development, and neurotransmission in the
cerebellum. Recently, we have discovered a novel TRPC3 splice variant
(designated TRPC3c) in rodents. TRPC3c isoform lacks exon 9, and has
a much higher activity and cerebellar expression than the unspliced
TRPC3b isoform.
Objective: To compare TRPC3c versus TRPC3b mRNA transcript
expression in the human brain.
Methods: Total RNA was extracted from several post-mortem brain
regions of 10 control subjects (donated to NSW Brain Bank
Network). The cDNA obtained from reverse-transcription was
amplified using SYBR-green qPCR reagent with primers specific to
TRPC3b or TRPC3c isoforms. Amplicon templates of the isoforms
enabled quantitative analysis of transcript levels.
Results: Among the brain regions, TRPC3c isoform represented from
~4% to 30% of the total TRPC3 mRNA level (TRPC3b + TRPC3c). The
cerebellum had the highest relative proportion (0.29 ± 0.051,n = 8),
significantly greater (p b 0.01, ANOVA, Holm–Sidak multiple pair-
wise comparison) than the hippocampus (0.067 ± 0.011,n = 7);
midbrain (0.036 ± 0.0096,n = 5); and pons (0.075 ± 0.047,n = 6).
The relative TRPC3 levels from the motor cortex (0.11 ± 0.03,n = 6;
p = 0.116) and medulla (0.13 ± 0.035,n = 2;p = 0.664) were not
significantly different from the cerebellum.
Conclusion: These findings show that TRPC3c expression is broadly
significant in the human brain. The abundance and high activity of
the TRPC3c subunit is compatible with significant roles in neuronal
Ca2+ homeostasis, such as Ca2+-induced excitotoxicity during
hypoxia.

doi:10.1016/j.jns.2013.07.2267
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Efficacy and biomarker findings from AVaglio, a phase III trial of
bevacizumab plus temozolomide and radiotherapy in newly
diagnosed glioblastoma

W. Wicka, T. Cloughesyb, W. Masonc, R. Henrikssond,e, F. Saranf,
R. Nishikawag, M. Hiltonh, J. Garciah, C. Pallaudh, O. Chinoti.
aUniversity Medical Centre, Heidelberg, Germany; bUniversity of
California, Los Angeles, CA, USA; cPrincess Margaret Hospital, University
of Toronto, Toronto, ON, Canada; dRegional Cancer Center Stockholm,
Stockholm, Sweden; eUmeå University, Umeå, Sweden; fThe Royal
Marsden NHS Foundation Trust, Surrey, UK; gInternational Medical
Center, Saitama Medical University, Saitama, Japan; hF. Hoffmann-La
Roche, Basel, Switzerland; iAix-Marseille University, AP-HM, Service de
Neuro-Oncologie, CHU Timone, Marseille, France

Background: Glioblastoma has a high disease burden and poor
prognosis. AVAgliowas the first double-blind, placebo-controlled phase
III study evaluating bevacizumab in newly diagnosed glioblastoma.
Objectives: To evaluate efficacy, safety and potential biomarkers
(plasma VEGF-A/VEGFR-2 prioritised).
Patients and methods: Patients received single-agent bevacizumab
or placebo plus standard-of-care treatment (radiotherapy plus
temozolomide) until progression/unacceptable toxicity. Co-primary
endpoints were investigator-assessed PFS and OS. Secondary end-
points included health-related quality of life (HRQoL). Exploratory
endpoints included correlative biomarker analysis, KPS, corticoste-
roid use.
Results: Baseline characteristics were balanced for intent-to-treat
(n = 921) and biomarker-evaluable (n = 571) populations.
Bevacizumab significantly prolonged PFS (HR = 0.64, 95% CI 0.55–
0.74, p b 0.0001; median 10.6 vs 6.2 months) and delayed HRQoL
time to definitive deterioration (p b 0.0001). Interim OS did not cross
the threshold for significance (HR = 0.89, 95% CI 0.75–1.07,
p = 0.2135). Functional independence (KPS ≥ 70%) was maintained
during PFS in both arms (median bevacizumab vs placebo: 9 vs
6 months). Patients treated with bevacizumab had a diminished
corticosteroid requirement. Patients with low and high baseline
plasma VEGF-A concentrations derived similar PFS benefit with
bevacizumab (p = 0.610): low VEGF-A (HR = 0.64, 95% CI 0.48–
0.84) versus high (HR = 0.59, 95% CI 0.45–0.78). Similarly, PFS
benefit in patients with low and high baseline VEGFR-2 levels was
comparable (p = 0.736): low VEGFR-2 (HR = 0.54, 95% CI 0.41–
0.71) versus high (HR = 0.66, 95% CI 0.50–0.87).
Conclusion: Addition of bevacizumab to standard-of-care therapy
provided a significant clinically meaningful PFS improvement with
stable/improved HRQoL/KPS and reduced corticosteroid requirement.
NoVEGF-A/VEGFR-2 predictive/prognostic effectwas observed. Interim
OS analysis did not cross the threshold for significance.

doi:10.1016/j.jns.2013.07.2268
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Flow cytometric analysis of cerebrospinal fluid is low diagnostic
yield without atypical morphology or prior history of
hematologic malignancy

G.H.J. Stevensa, A.M.B. Collieb, B.T. Hillc, K. Fennerc, E. Gazdickc,
L.A. Rybickid, E.H. Hsib. aRose Ella Burkhardt Brain Tumor and
Neuro-Oncology Center, Cleveland Clinic, Cleveland, OH, USA;
bPathology, Cleveland Clinic, Cleveland, OH, USA;
cTaussig Cancer Center, Cleveland Clinic, Cleveland, OH, USA;
dQuality Health Science, Cleveland Clinic, Cleveland, OH, USA

Background: Flow cytometric analysis (FCA) of cerebrospinal fluid
(CSF) has utility in detecting central nervous system (CNS) involvement
by hematologic malignancies. Yet, the majority of samples are negative
by FCA.
Objective: Identify pre-test characteristics of CSF specimens that will
allow the rational use of FCA in the diagnosis of hematologic malignancy
in CSF.
Design: Retrospective data was collected from the medical record
and flow cytometric reports for all CSF samples submitted for FCA
between 2007 and 2009.
Patients: 423 patients for whom 501 CSF samples were submitted
for FCA.
Results: A positive diagnosis of a hematologic malignancy was
made in 41 specimens (8.2%). The FCA-positive specimens showed
atypical morphology, either blasts or atypical lymphocytes, in 98% of
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specimens (40/41) on Wright-stained slides. There was a history of a
hematologic malignancy in 89% of positive specimens (34/38). All
FCA-positive specimens had atypical morphology or a history of
hematologic malignancy. An enhancing brain lesion and radiologic
leptomeningeal involvement were more common in FCA-positive
cases while peripheral neurologic deficits were more common in
FCA-negative cases. PCR for Epstein–Barr virus DNA was positive in
two specimens. 406 specimens (81%) were negative by FCA. 7% of
FCA-negative specimens (30/406) had atypical morphology and only
3% of FCA-negative specimens (12/404) had future positive CNS
involvement within 30 days.
Conclusions: These data support a policy in which FCA of CSF is
actively discouraged unless atypical lymphocytes or blasts are seen
on Wright-stained slides or a history of hematologic malignancy is
present.

doi:10.1016/j.jns.2013.07.2269
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Prevalence of restless legs syndrome in pregnancy and associated
conditions in a Turkish population

A. Neyala, R. Aslanb, G. Benbirc, F. Bölükbasic, M.G. Ugurd, S. Acıkgoze,
M. Nalbantogluc, A.M. Neyalf, D. Karadenizg. aNeurology, Istanbul
University Cerrahpasa School of Medicine, Gaziantep, Turkey; bDr. Ersin
Arslan State Hospital, Gaziantep, Turkey; cNeurology, Istanbul University
Cerrahpasa School ofMedicine, Istanbul, Turkey; dObstetrıc andGynaecology,
Gaziantep University, Gaziantep, Turkey; eObstetrıc and Gynaecology,
Istanbul University Cerrahpasa School of Medicine, Istanbul, Turkey;
fNeurology, Gaziantep University, Gaziantep, Turkey; gNeurology, Istanbul
University Cerrahpasa School of Medicine, Gaziantep, Turkey

Background: Restless Legs Syndrome (RLS) is a common disorder
that may severely impair sleep. According to the results of Turkish
Adult Profile and Epidemiology of Sleep Study (TAPES), the
prevalence for RLS was reported as 5.2% in general population, with
a higher risk for women (7.3%).
Objective: The aim of the present study was to determine the risk of
RLS and to find out its range according to the trimesters and
associated demographic and medical conditions in pregnant women
in a Turkish population. Local Ethics Committee approved the study
and informed consents were obtained from all cases before inclusion.
Patients and methods: 241 pregnant women were included and
given a face-to-face interview in the present study. The demographic
features; past medical history; detailed history for the past
gravidities, and the current pregnancy; sleep characteristics during
the current pregnancy and the presence of RLS symptoms according
to the International RLS Study Group criteria were recorded on a
previously structured form.
Results: RLS was diagnosed in 94 out of 241 pregnant (39%). The
RLS diagnosis was aforementioned in only two out of 94 RLS cases.
Long pregnancy period and having an associated chronic disease
showed statistical significance in RLS cases (p b 0.001, p b 0.001,
respectively).
Discussion: In accordance with the previous reports from other
populations, the present study revealed that RLS risk is remarkably
high in the pregnant women, with an increasing frequency towards
delivery. It also disclosed that RLS is widely underdiagnosed.
Increasing awareness of health professionals may change this
situation.

doi:10.1016/j.jns.2013.07.2270
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3D visualization of human spinal cord microanatomy
demonstrated with contrast-enhanced x-ray microtomography

M. Herreraa, B. Metscherb, J. Murilloa, M.C. Barrioa, J. Sancho-Riegerc,
D. Eradesd. aHuman Anatomy and Embryology I, University Complutense,
Madrid, Spain; bTheoretical Biology, University of Vienna, Wien, Austria;
cNeurology Unit, Hospital General Universitario, Valencia, Spain; dBreast
Prevention Imaging Unit, Hospital Marina Baixa, Villajoyosa, Spain

Current methods for visualizing CNS microstructure in three
dimensions depend mainly on reconstructions from serial sections,
which are labor intensive and time consuming, or on methods such
as confocal microscopy, which requires cleared samples of very
limited size. Using a new combination of contrast staining and x-ray
microtomography imaging (microCT), we have demonstrated high-
resolution 3D visualization of neural microanatomy in whole slices of
human spinal cord several mm thick. Staining the spinal tissues with
potassium dichromate alone resulted in strong x-ray contrast
between gray matter and white matter compartments, and allowed
clear differentiation of Rexed laminae and the dorsal and ventral
gray commissures. Similar contrasting and visualization were
obtained with a simple inorganic iodine (Lugol) stain, which
required only two days for 4–5 mm thick samples. Both methods
are simpler and faster than Weigert-type stains. Using standard
software, details and paths of axonal bundles entering the gray
matter from the white matter could be clearly visualized in 3D.
Tomographic imaging yields size-calibrated images, so that accurate
in situ measurements of microanatomical features are possible.
Because microCT imaging is non-destructive, the potassium dichro-
mate samples can be post-processed for Weigert-type myelin stains
allowing validation of the microCT data with light microscopy. These
methods establish the potential of ex vivo microCT imaging for
quantitative assessment of microstructure on spinal cord for a wide
range of normal and pathological studies.

doi:10.1016/j.jns.2013.07.2271
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A long-term evaluation of latency of pediatric brain tumors
diagnosis in province of Delta-Egypt

H.I. Maaty. Neurosurgery, Benha University, Cairo, Egypt

Background: Tumors of CNS represent the principal solid neoplasm
in children and the second one after leukemia in frequency. Previous
studies concluded that delay might exist between symptom onset
and diagnosis (latency).
Objectives: This study was designed to assess the hospital based
features of latency of pediatric brain tumor diagnosis in six main
hospitals in the province of Delta-Egypt, as well factors that are
important in predicting early clinical diagnosis.
Methods: From 2005 to 2011, 456 children with brain tumors were
enrolled in this study. Clinical presentation, site, pathology and
outcome of tumors were assessed. Pre-diagnostic symptomatic
period (PSP) was analyzed as regard clinical presentations to make
clear the common reasons of delay in diagnosis.
Results: 250 patients were male and 206 were female. Median age at
diagnosis is 8.2 years with range from b1 year to 16 years. 60% of
tumors were infratentorial. The most common tumors were low
grade glioma (27.5%), medulloblastomas (25.7%), high grade glioma
(15.3%) and craniopharyngioma (8.7%). The median PSP interval was
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60 days. 35% of our patients were properly diagnosed within the first
month of symptom onset. Medulloblastomas exhibited significant
shorter diagnostic period in comparison to the other pathological
subtypes.
Conclusion: Most frequent pathology in our experience was low-
grade astrocytoma, then medulloblastoma. The appropriate diagnosis
of pediatric brain tumors still generally requires months and
frequent visits to various physicians. High level of awareness, a
detailed medical history, and repeated and serious neurological sign
interpretation should lead to earlier diagnosis and higher prospect of
total tumor resection.

doi:10.1016/j.jns.2013.07.2272
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CPAP therapy reversed paradoxical weakness in myasthenia
gravis with obstructive sleep apnea

K.-H. Ji, S.W. Noh. Neurology, Inje University College of Medicine, Busan
Paik Hospital, Busan, Republic of Korea

Introduction: Myasthenia gravis (MG) is a disease in which auto-
antibodies against the acetylcholine receptor at the neuromuscular
junction result in muscular weakness. Easy fatigability of the muscles
and restoration of strength after rests are characteristic. Therefore,
most patients with MG usually feel refreshed after nocturnal sleep.
However, rare patients with MG complain morning weakness so
called paradoxical weakness (PW). We report patient with OSA
showing PW. CPAP therapy successfully terminated PW.
Case: Sixty-year-old obese woman with MG was admitted to the
hospital because of general weakness, which was more severe in the
early morning and improved slowly over a few hours of resting in
awaking. She complained of weakness, especially in swallowing and
eye-opening. She was diagnosed as MG and had a thymectomy five
years ago. She took a fixed dose of pyridostigmine and azathioprine
and 20–40 mg of prednisolone. In history, she had been loud snoring
and witnessed apnea. In addition, she complained of recent body
weight gain. In-lab polysomnography revealed severe OSA. Following
successful CPAP therapy reversed PW within a week.
Conclusion: Sleep-disordered breathing is common in MG. We
speculate that PW might be due to chronic exposure of repetitive
hypoxia despite ongoing respiratory efforts during nocturnal sleep
which resulted in accumulation of muscular fatigability in the
morning. Weight gain secondary to chronic steroid therapy might
be another one. It can aggravate the severity of underlying OSA or
even lead to development of OSA. Early screening of OSA and
adequate management such as CPAP therapy might be crucial to
treat MG patients.

doi:10.1016/j.jns.2013.07.2273

Abstract — WCN 2013
No: 2092
Topic: 36 — Other topic
A case of primary Sjögren's syndrome presented with
dysautonomia as initial manifestation

J. Park. Neurology, Presbyterian Medical Center, Jeon-Ju, Republic of Korea

Neurological involvement occurs in 10–42% of the primary Sjögren's
syndrome (pSS). Distal sensory neuropathy is the most common,
pandysautonomia without sensory neuropathy is extremely rare in
the pSS as initial manifestation. We describe the case of pSS

presented with bladder dysfunction, paralytic ileus and postural
intolerance. A 27-year-old woman developed paresthesia in the both
arms 1 week before admission and progressed paresthesia in the legs
and trunk below the chest with myalgia. At admission she couldn't
urinate and defecate. On examinations she was revealed with
abdominal distension, decreased deep tendon reflexes and sensation
for the temperature in the extremities. Autonomic symptoms and
signs included no bowel sound during auscultation, increased
perspiration on the whole body, bladder distension and postural
intolerance with normal pupil sizes and light reflex. Abdomen CT
revealed urinary bladder distension and diffuse dilated colon without
obstruction suspected paralytic ileus. She had positive anti-SS-A/Ro
Ab, anti SS-B/La Ab, positive anti-nuclear antibody (titer 1:40,
homogeneous pattern) and anti dsDNA antibody of 38.05 IU, but
with negative rheumatoid factor, anti-Sm Ab and Anti-RNP Ab.
Salivary scan revealed decreased activity of both the parotid glands
and sublingual glands. Motor and sensory nerve conduction studies
of median, ulnar, radial, tibial, peroneal and sural nerves are mild
delayed terminal latency with normal amplitude and velocity. During
months her symptoms recovered without steroid or IVIG. This case
suggests that pSS should be listed in the differential diagnosis of
acute autonomic failure as well as chronic form.

doi:10.1016/j.jns.2013.07.2274
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Paleocerebellar electrical stimulation prevents
streptozotocin retinopathy

N. Kresyun, T. Muratova. Neurology, University Clinic of Odessa,
Odessa, Ukraine

Background: Oxidative stress and inflammation are implicated in
the pathogenesis of retinopathy in diabetes. Fastigeal electrical
stimulation (ES) alleviates experimental ischemic brain trauma.
Objective: To investigate effectiveness of electrical stimulation of
paleocerebellum upon streptozotocin (STZ)-induced retinopathy in
rats.
Methods: A group rats which received ES of culmen/pyramis lobules
ES (0.5 s, 100 Hz, 0.25 ms) daily during two months from the
moment of STZ administration, and another group received analo-
gous stimulations of the parietal brain cortex. The retina was used to
quantify oxidative stress and pro-inflammatory markers.
Results: Antioxidant capacity and the levels of intracellular antiox-
idant, GSH (reduced form of glutathione) levels were decreased by
about 25–30%, and oxidatively modified DNA (8-OHdG) and
nitrotyrosine were increased by 55–65% in the retina of diabetic
rats. The levels of interleukin-1-beta (IL-1-beta) and vascular
endothelial growth factor (VEGF) were elevated by 27% and 85%
respectively, and the nuclear transcription factor (NF-kB) was
activated by 1,7 fold. ES prevented diabetes-induced decrease in
the antioxidant capacity, and increase in 8-OHdG and nitrotyrosine;
however, it had only partial beneficial effect on retinal GSH. ES also
inhibited diabetes-induced elevation in the levels of IL-1-beta, VEGF
and NF-kB. Haematoxylin and eosin stained sections revealed outer
reticular layer as well as inner nuclear layer thinning were prevented
as well.
Conclusion: Paleocerebellar ES causes the beneficial effects of the
metabolic and morphological abnormalities induced in the retina of
rats treated with STZ.

doi:10.1016/j.jns.2013.07.2275
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Neurological disorders in hospitalized HIV infected patients:
Experience from a European Central Hospital

H. Nzwaloa, R. Pazosb, J. Botasb, M.J. Aleixob, M.J. Águasb. aNeurology,
Faro Hospital, Faro, Portugal; bDoenças Infecciosas, Hospital Garcia de
Orta EPE, Almada, Portugal

Background: Neurological manifestations of HIV infection are
frequent and diverse. Combination antiretroviral therapy (ART) has
changed HIV-associated manifestations including the majority of
neurological disorders. Few studies in Europe have accessed pattern
of NDs associated with HIV.
Objective: To characterize the occurrence of neurological disorders
(NDs) in a European central hospital.
Methods: Retrospective case series of HIV hospitalized patients with
NDs from an infectious disease service between 2004 and 2010.
Results:We identified 140 patientswithNDs; themajorityweremales—
105 (75%); the mean age 42 years (range 19 to 89 years old). The most
common manifestations were focal signs (55/39.2%), followed by
confusional state (29/20.7%), seizures (23/16.4%), and cognitive deteri-
oration (22/15.7%). Mean and median CD4+ count were 130 cells/mm3

and 71 cells/mm3 respectively. Mean HIV viral load was 232,434
copies/mm3. Frequent NDs were: cerebral toxoplasmosis (36/25.7%),
progressive multifocal leukoencephalopathy (PML — 35/25%),
cryptococcosis (12/8.6%), and HIV dementia (12/8.6%). Stroke,
tuberculosis, meningoencephalitis, neurosyphilis and lymphoma
were also among the NDs found. Few had more than one ND. Most
(120/85.7%) had other associated severe nonneurological opportu-
nistic disorders. Occurrence of NDs led to the diagnosis of HIV
infection in 37 (26.4%). In-hospital mortality was 12.8% (18/140).
The deceased patients had PML (6), toxoplasmosis (6), HIV dementia
(3), stroke (2), and tuberculosis (1).
Conclusion: This case series illustrates the burden and diversity of
neurological disorders in HIV patients. The relative high in hospital
mortality is in alignment with the coexistence of severe neurological
disorders with opportunistic diseases typical of advanced HIV
infection.

doi:10.1016/j.jns.2013.07.2276
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Recording cervical vestibular evoked potentials on different
muscle groups

F. Gulec Uyaroglua, N. Celebisoyb, Y. Zorlua. aNeurology, Izmir Tepecik
Education and Research Hospital, Izmir, Turkey; bNeurology, Ege University
Faculty of Medicine, Izmir, Turkey

Objective: Cervical vestibular evoked myogenic potential (cVEMP) is a
short-latency myogenic response recorded over the sternocleidomastoid
muscle (SCM) in response to saccular stimulation and is accepted to
provide a non-invasive method of assessing vestibular-otolith function.
The aim of this study was to try to make recordings by placing the active
electrode on different muscle groups to investigate the origin of the
potentials.
Methods: 20 healthy volunteers; 12 women and 8 men, with a mean
age of 35 years were included in the study. The reference electrode
was placed on the upper third of sternum and to record the surface
EMG activity, an active electrode was first placed on the upper half of
the ipsilateral SCM and then contralateral. Ipsilateral tibialis anterior
muscle was selected as the third recording site. The volunteers were

asked to activate the muscles maximally during the recordings. Two
stimulation consequences consisting of 250 sound stimuli were
given. The acoustic stimuli were clicks at an intensity of 110 dBnHL
of 0.1 millisecond duration, delivered at a frequency of 5 Hz through
a headphone unilaterally to each ear. The latencies of peaks p13 and
n23 and peak-to-peak amplitude were measured.
Results: In all individuals studied responses could be gathered from
all the sites studied.
Discussion: Responses recorded from different active sites showed
nearly the same features which are difficult to explain with the
known electrophysiological criteria. Further studies involving differ-
ent sites must be performed to be more confident about the origin of
these potentials.

doi:10.1016/j.jns.2013.07.2277
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Subacute cerebellar degeneration associated with
metabotropic glutamate receptor-1 antibodies:
New paraneoplastic accompaniments

R. Iorioa, V. Damatoa, D. Plantonea, M. Mirabellaa, E. Hulsenboomb,
M.G. Vitaa, A. Bizzarroa, P. Sillevis Smittb. aCatholic University, Roma,
Italy; bNeurology, Erasmus Medical Center, Rotterdam, The Netherlands

Background: Subacute cerebellar degeneration associated with
metabotropic glutamate receptor type 1 (mGluR1) autoantibodies
is an uncommon syndrome known to be part of the spectrum of
paraneoplastic cerebellar degenerations associated with neuronal
autoantibodies.
Objective: To report new paraneoplastic accompaniments of sub-
acute cerebellar degeneration associated with antibodies to mGluR1.
Methods: Case report.
Results: We describe a patient with a history of mycosis fungoides
who developed a subacute cerebellar ataxia. The ataxia worsened
after the removal of a prostate adenocarcinoma. Autoantibodies
specific for mGluR1 were detected both in the patient's serum and
cerebrospinal fluid. The patient was treated with intravenous
immunoglobulins (2 g/kg every month for six months) and steroids
with improvement of the cerebellar ataxia.
Conclusions: To our knowledge, this is the first case of subacute
cerebellar degeneration with mGlur1 antibodies associated with
mycosis fungoides and prostate adenocarcinoma.

doi:10.1016/j.jns.2013.07.2278
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A case report of a congenital encephalon malformation and giant
macrocephaly associated with hydrocephalus

H.H.S. Matozinho, L.J.D.A. Neto, F.M. Rezende, J.H.V. Pedroso,
T.A.G.J. Ribeiro, F.O. Gomes. Faculdade de Medicina,
Universidade Federal de Goiás, Goiânia, Brazil

Background: Congenital hydrocephalus is a common neurological
diagnosis in newborns, with prevalence of 4.65 per 10 000 births. In
3.3% of cases there is a previous case in family history.
Objectives: Report a case of congenital giant macrocephaly associ-
ated with hydrocephalus and encephalon malformation.
Methods: J.G.P.G., male, 13-month-old, weight 15 kg, was admitted
with progressive increase of cephalic perimeter (CP) since intrauterine
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life, reaching 89.0 cm. The patient was bornwith CP: 35 cm, Apgar: 7, 9.
Mother informs that the child presents tonic crisis 3–4 times/day,
lasting 10 s, with diuresis. A respiratory discomfort is noticed
depending on the position of the head. There is a similar family history,
who died with 9 months.
Results: MRI shows the presence only of hindbrain and midbrain
structures with extensive malformations. The cerebellum has a
significant shift to the right and severe compression by the presence
of fluid beneath the tent of the cerebellum. Only a small portion of
the telencephalon, near the tent of the cerebellum and the occipital
bone, is visible. The huge volume of the skull is due to the fluid
accumulated. There was no closure of the cranial vault, with
persistence of the fontanelles. The midbrain aqueduct has its
diameter size noticeably reduced, which implies difficulty in CSF
flow.
Conclusion: This is an unusual case of a congenital giant macro-
cephaly associated with hydrocephalus and encephalon malforma-
tion, which reflects its difficult treatment choice.

doi:10.1016/j.jns.2013.07.2279
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Blink reflex excitability abnormalities in multiple sclerosis

C. Cabiba, E. Martinez-Herasb, S. Llufriub, J. Casanova-Mollaa,
Y. Blancob, A. Saizb, J. Valls-Solea. aEMG Unit, Neurology Department,
Hospital Clinic, University of Barcelona, Spain; bCenter for Neuroinmunology,
Neurology Service, Hospital Clinic Barcelona and Institut d'Investigacions
Biomèdiques August Pi i Sunyer (IDIBAPS), Barcelona, Spain

Background: Brainstem dysfunctions in multiple sclerosis (MS) may
be caused by either local brainstem lesions or changes in excitability
modulation from supranuclear inputs. We hypothesized that while
brainstem lesions lead to abnormalities in latency of BR (AbLat),
supranuclear lesions lead to abnormalities in excitability measures
(AbExc).
Objective: To assess abnormalities in BR excitability in MS patients
and their correlation with MRI-supranuclear lesions.
Patients and methods: In 20 patients and 10 control subjects, we
measured latencies and area of R1, R2 and R2c to single unilateral
supraorbital stimulation of either side. We calculated the R2c/R2
ratio as a measure of asymmetric excitability enhancement. Patients
were classified as having AbLat or AbExc when the values were
above the mean + 2SD of our control group reference data.
Brainstem and hemispheres (hLL) MRI-lesion load were measured
with computer-assisted software (FSL). T-test and Spearman's test
were used for statistics.
Results:AbLatwere found in 8 patients (7 of them had pontomedullary
lesions).
AbExc were found in 7 out of the remaining 12 patients. In these
patients, a significantly larger R2c/R2 ratio (p = 0.03 with respect to
controls) coincided with a significant enhancement of R1 amplitude
(p = .0001 with respect to the contralateral side). They also showed
a positive correlation between R2c/R2 ratio and ipsilateral hLL
(r = 0.357), but only one had a lesion that compromised the
trigeminal-facial circuit.
Conclusion: Asymmetric BR excitability enhancement correlates
with unilateral brain lesions in MS. These tests add information for
the functional evaluation of the effects of brain LL on brainstem
circuits.

doi:10.1016/j.jns.2013.07.2280
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Homozygosity for P.Cys183ser mutation in Notch3 gene may
influence the severity of clinical presentation? Report of an
Italian family

S. Bianchi, A. Rufa, C. Vinciguerra, G.N. Gallus, M.T. Dotti, A. Federico.
Department of Medical, Surgical and Neurological Sciences, University of
Siena, Siena, Italy

Background: Most of causative mutations of the cerebral autosomal
dominant arteriopathy with subcortical infarcts and leukoen-
cephalopathy (CADASIL) are missense mutations either creating or
deleting one cysteine residue, inherited in a heterozygous state, in the
NOTCH3 gene. Only two homozygous patients have been reported to
date with minimal phenotypic peculiarities.
Objective: To report a homozygous patient comparing his clinical
profile with five subjects throughout three generation of his
pedigree, carrying the same mutation in heterozygosity.
Patient and methods: The index patient (IP) was a 44 year-old man,
born from consanguineous parents. Other five relatives were
examined. Personal and family histories, laboratory, neuropsycho-
logical and MRI assessments, skin biopsy (IP) and genetic testing
have been collected.
Result: Symptoms started at 23 years in our IP, progressed with
recurrent ischemic stroke. Diffuse leukoencephalopathy at MRI and a
severe cognitive decline were also present. GOMs were detected in
skin specimens and a homozygous p.Cys183Ser mutation of the
NOTCH 3 gene was found. Among the heterozygous relatives, both
parents developed stroke in advanced age and a sister was clinically
asymptomatic at the same age.
Conclusion: Although homozygosity is not generally associated with
worsened phenotype in autosomal dominant diseases, somedifferences
may be noticed in clinical presentation or disease outcome. The case
reported here would indicate that homozygosity is associated with an
earlier onset of symptoms and a most severe clinical course compared
to the heterozygous subjects of the same pedigree. However, we cannot
exclude that other genes may influence clinical variability.

doi:10.1016/j.jns.2013.07.2281
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Neurologist brain-drain from Central-Eastern Europe: The effect
on neurologist workforce in Hungary

D. Bereczki, A. Ajtay. Department of Neurology, Semmelweis University,
Budapest, Hungary

Background: Since joining the European Union (EU) the workforce of
Central-Eastern Europe has become free to be employed in mostWest-
European countries. Working conditions – including salary – are more
favorable inWest-Europe, where new EU regulations onworking hours
in healthcare have increased the demand for well-trained physicians.
Therefore, a migration of neurologists was expected from formal
communist countries of the EU to the West. We set forth to evaluate
the effect of this process on recent changes in the number of active
neurologists in Hungary.
Methods: The number of active neurologists was identified from the
database of the National Health Insurance Fund – the only and
universal state health insurance organization in Hungary – for 2009
and 2012. We selected only those board certified neurologists who
reported the examination of more than 1 case per week (N52 cases
per year) to exclude those who do not perform regular activity in
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patient care. We analyzed the data in 5-year age categories of the
neurologists.
Results: In 2009 the examination of N52 cases was reported by 827
neurologists. In 2012 this number decreased to 674. The drop of 153
neurologists included 21%, 24%, 27%, 22% and 27% in the 41–45; 46–
50; 51–55; 56–60 and 61–65 years age groups, respectively.
Conclusions: The Hungarian healthcare system lost 22% of its active
neurologists between 2009 and 2012. Retirement cannot be held
responsible for this decrease, and other factors – including migration
out of the country – are suggested to be in the background.

doi:10.1016/j.jns.2013.07.2282
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A case of isolated hypoglossal nerve palsy secondary to an
internal carotid artery dissection

L. Grunsell, P. Hughes. Hurstwood Park Neurological Centre, Haywards
Heath, UK

An isolated hypoglossal nerve palsy is uncommon, dysfunction of the
nerve usually occurs as part of a complex syndrome and therefore
this case is unusual.
We present a 49 year old gentlemanwho noted altered sensation of the
left side of his tongue when brushing his teeth; he denied all other
symptoms apart from a mild headache. Examination only revealed an
isolated left hypoglossal lesion with deviation of the tongue to the left
on protrusion. Investigation with MRI and CT scans in the stroke unit
was normal. The diagnosis was finally revealed with MRA imaging. The
scan demonstrated images consistent with compression of the
hypoglossal nerve and features of a dissecting left sub-cranial internal
carotid artery aneurysm. Further imaging with a CT angiogram
confirmed a 12 mm dissecting aneurysm at the high cervical segment
of the left ICA. The consensus from the neurovascularMDTwas to take a
conservative approach, given the thromboembolic risk posed by the
aneurysm, aspirin 75 mg daily was initiated.
This case, a young man with a combination of isolated hypoglossal
nerve palsy and headache, highlights the need to consider all
differential diagnoses affecting the hypoglossal nerve along its course
from the brain stem nucleus to the carotid artery. The case
demonstrated the importance of thorough clinical examination and
history taking as well as collaboration with neuroradiology to reveal
the diagnosis.

doi:10.1016/j.jns.2013.07.2283
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Changes in dementia diagnostic category and diagnostic
confidence after DaTSCAN™ imaging in subjects with possible
Dementia with Lewy bodies

A. Padovania, F. Inglisb, M. Rainerc, A. Lladód, R. Ehrete, R. Ceravolof,
E. Morenog, G. Amer Ferrerh, Z. Walkeri,j, DaTSCAN DLB Study Group
aClinica Neurologica, Università degli Studi di Brescia, Brescia, Italy;
bGlasgow Memory Clinic Ltd., Glasgow, UK; cCentre for Mental Health
in Old Age, Vienna, Austria; dNeurology Service, Hospital Clinic i
Universitari, Barcelona, Spain; eNeurologie Berlin, Berlin, Germany;
fUniversità di Pisa, Pisa, Italy; gMedical Affairs, GE Healthcare, Madrid,
Spain; hHospital Universitari Son Espases, Palma de Mallorca, Spain;
iUniversity College London, London, UK; jNorth Essex Partnership NHS
Foundation Trust, Epping, UK

Background: A clinical diagnosis of Dementia with Lewy bodies
(DLB) has good specificity but low sensitivity and is particularly
challenging in patients with an uncertain diagnosis (possible DLB).
DaTSCAN™ (Ioflupane 123I) is a radiopharmaceutical able to visualize
the dopamine transporter receptors in the brain.
Objective: To evaluate the impact of DaTSCAN™ SPECT imaging on
dementia diagnostic category and the diagnostic confidence of
clinicians in patients with a diagnosis of possible DLB.
Methods: 187 patients with possible DLB were recruited from
21 centers in 6 European countries. Patients were randomized
to have a DaTSCAN™ (n = 127) or to have no-imaging (n = 60).
The proportion of patients with changes in clinical diagnosis
(from possible DLB to probable DLB or non-DLB) and changes in
the confidence of diagnosis was compared at 8 and 24 weeks of
follow-up.
Results: More patients in the DaTSCAN™ group had a change in
diagnostic category after 8 weeks (61% vs 4%; P b .0001) and 24 weeks
(71% vs 16%; P b .0001) compared to the control group. Significantly
more patients in the imaging group were given more confident
diagnoses during follow-up. Clinicians were more likely to change the
diagnostic category if the DaTSCAN™ imagewas abnormal (82%) than if
the image was normal (48%).
Conclusions: DaTSCAN™ SPECT imaging significantly contributed to
change of diagnostic category and improved diagnostic confidence,
proving to be a useful adjunct in the diagnosis of dementia in
patients with possible DLB. Changes in diagnostic category were less
frequent in the control group despite a six-month prospective
follow-up.

doi:10.1016/j.jns.2013.07.2284
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Voxel-based morphometry in Friedreich's ataxia:
A prospective study

C. Bonilha da Silvaa, C.L. Yasudaa, A. D'Abreua, I. Lopes-Cendesb,
F. Cendesa, M.C. FrançaJr.a. aDepartment of Neurology, University of
Campinas, Campinas, Brazil; bDepartment of Genetics, University of
Campinas, Campinas, Brazil

Background: Friedreich's ataxia (FRDA) is the most common
autosomical recessive ataxia, characterized by spinal cord and
cerebelar damage. However, little is known about progression of
such damage over the time.
Objective: To evaluate progressive gray and white matter (GM and
WM) atrophy in FRDA.
Material and methods: Thirteen FRDA patients and 13 age-and-sex
matched controls underwent a VBM protocol in a 3 T scanner
(Philips Achieva) two years apart. To examine differences, we used
flexible factorial design assessing time × groups, using uncorrected
height threshold of P b 0.001.
Results: Mean age of patients was 27.4 years. In FRDA, there was
GM atrophy in right inferior temporal gyrus (peak MNI coordinates
x = 54, y = −6, z = −34.5), left superior temporal gyrus (x =
−40.5, y = 13.5, z = −37.5), left inferior temporal gyrus (x =−51,
y =−24 z = −33), left middle temporal gyrus (x =−64.5, y =
−54, z =−1.5), left parietal lobe (x =−58.5, y =−51, z = 43.5),
and right frontal middle gyrus (x = 36, y = 42, z = 34.5). We found
WM atrophy in FRDA patients in left cerebelum (x =−6, y =−43.5,
z =−58.5), left caudate (x =−9, y = 15, z =−3), right postcentral
gyrus (x = 61.5, y =−9, z = 16.5), left cingulate gyrus (x =−6,
y =−3, z = 33), and left superior frontal gyrus (x =−6, y = 31.5,
z = 49.5).
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Conclusion: VBM analyses showed that FRDA patients have
progressive GM and WM loss in two years.

doi:10.1016/j.jns.2013.07.2285
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Two new heterozygous mutations of Htra1 gene in a Caucasian
patient affected by CARASIL

S. Bianchia, C. Di Palmaa, G.N. Gallusa, I. Tagliaa, A. Poggiania,
F. Rosinia, A. Ceraseb, A. Rufaa, D. Muresanuc, M.T. Dottia, A. Federicoa.
aDepartment of Medical, Surgical and Neurological Sciences, University
of Siena, Siena, Italy; bNeuroradiologia e Neurointerventistica, Azienda
Ospedaliera Universitaria Senese, Siena, Italy; cMedical School, Cruja,
Romania

Background: Cerebral Autosomal Recessive Arteriopathy with Subcor-
tical Infarcts and Leukoencephalopathy (CARASIL) is a hereditary cause
of recurrent lacunar stroke and cognitive decline associated with
alopecia and spondylosis deformans, due to mutations in the HTRA1
gene on chromosome 10q. Firstly described in Asian pedigrees, CARASIL
has been reported so far in only one Caucasian family.
Objective: To report a Caucasian case of genetically-confirmed
CARASIL patient with new compound heterozygous mutation of the
HTRA1 gene.
Patient and methods: The proband was a 29 y-o Romanian patient,
born from a non-consanguineous marriage, who presented two
previous ischemic stroke episodes. Clinical examination and brain
MRI, as well as direct sequencing of exons 1–9 of HTRA1 gene, were
evaluated.
Result: Neurologically she showed ataxic gait, pyramidal signs with
severe leukoencephalopathy at MRI. Common inherited and genetic
causes of early-onset leukoencephalopathy were excluded. Direct
sequencing of exons 1–9 of HTRA1 in the proband identified two new
heterozygous mutations: a G to A transition at position 961
(c.961G N A) in exon 4 (inherited from the father) and a G deletion
at nucleotide position 126 (c.126delG) in exon 1 (inherited from the
mother). Both parents showed diffuse with matter changes in
absence of vascular risk factors.
Conclusion: The clinical features and the absence of parents
consanguinity suggest that this diagnosis should be considered in
otherwise unrecognized forms of sporadic early-onset leukoaraiosis
with stroke-like episodes. Moreover CARASIL could be under-
estimated in Caucasian population.

doi:10.1016/j.jns.2013.07.2286
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Frontal and temporal cortices of both hemispheres participate in
relationship between autonomic and cognitive functions in
patients with vascular encephalopathy

V. Fokin, N. Ponomareva, M. Krotenkova, R. Konovalov, M. Tanashian,
O. Lagoda. Research Center of Neurology, Russian Academy of Medical
Sciences, Moscow, Russia

Since the middle of the 19th century it has been recognized that
several higher cognitive functions, including language, are lateralized
in cerebral cortex. Recently a different influence of left and right
hemispheres on autonomic functions was demonstrated (Craig,
2005).

Aim: To examine the role of cortex of left and right hemispheres in
relationship between cognitive and autonomic functions in patients
with vascular encephalopathy (VE).
Methods: DC potentials and rCBF were investigated in 40 patients
with VE before and after word fluency test (WFT). DC potentials
were registered from head using 12 Ag/AgCl electrodes. Standard
characteristics of computed tomography perfusion were measured in
different areas of cortex. Differences between symmetrical charac-
teristics of DC potentials and rCBF in right and left hemispheres were
calculated. Blood pressure and pulse were estimated.
Results: Interhemispheric differences of CBV, CBF in temporal
areas correlated positively with characteristics of blood pressure
and pulse. Positive correlation between interhemispheric difference
of DC potentials in frontal areas and pulse was revealed. Inter-
hemispheric differences of TTP in the frontal areas, correlated positively
with characteristics of blood pressure and pulse and negatively with
verbal fluency.
Conclusion: Thus activation of left temporal and frontal area in
comparison with right one is associated with the increase of verbal
fluency and the decrease of blood pressure and pulse. Probably, the
cortical interaction between left and right hemispheres is involved in
a joint regulation of cognitive and autonomic functions.

doi:10.1016/j.jns.2013.07.2287

Abstract — WCN 2013
No: 2204
Topic: 36 — Other topic
Clinical manifestation of non-stiff anti-amphiphysin
syndrome (NSAS)

S.-T. Lee, J. Moon, S.-M. Kim, K. Chu, S.K. Lee. Department of
Neurology, Seoul National University Hospital, Seoul, Republic of Korea

Background: The neurologic syndrome most associated with anti-
amphiphysin antibody is the paraneoplastic stiff-person syndrome
by small-cell lung cancer, breast cancer, or other tumors. However,
other neurologic syndromes have been reported in several patients.
Objective: We analyzed the clinical manifestation of non-stiff anti-
amphiphysin syndrome (NSAS).
Patients and methods: This study was conducted in a single
center for six months. To diagnose any paraneoplastic syndromes,
340 samples were tested for onconeuronal antibodies by immu-
nohistochemistry and western blotting, and those with anti-
amphiphysin antibody were included in this study. The possible
clinical syndromes included limbic encephalitis, brainstem enceph-
alitis, cerebellar ataxia, encephalomyelitis, sensory neuropathy, and
dysautonomia.
Results: Total 19 patients with NSAS were identified. Ten (53%)
were male and the mean age was 57 (from 28 to 75 years). In six
patients (32%), cancers preceded the neurologic syndrome, and in
remaining 13 patients (68%), the neurologic syndrome preceded the
cancer. Of the 19 patients, eight were with limbic encephalitis
(including two with brainstem encephalitis), five with cerebellar
ataxia, three with sensory neuropathy, two with encephalomyelitis,
one with brainstem encephalitis, and one with dysautonomia.
Clinical responses to immune modulation therapies were variable
irrespective to the syndromes.
Conclusion: Here we show that NSAS is not rare, and the other
neurologic syndromes, such as limbic encephalitis and cerebellar
ataxia, can be associated with anti-amphiphysin antibody.

doi:10.1016/j.jns.2013.07.2288
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A blood brain barrier biorepository for disease-specific human
brain microvascular endothelial cells: A new tool for neurologic
and psychiatric research

T.R. Roesel. Cervoe. Org, McLean, VA, USA

Background: Blood brain barrier (BBB) dysfunction has been
implicated in many illnesses such as stroke, traumatic brain injury,
Parkinson's disease, Alzheimer's disease, schizophrenia, multiple
sclerosis, as well as more uncommon conditions such as chronic
Lyme disease, chronic fatigue syndrome, Gulf War-related illness,
and HIV dementia. Investigations on BBB neurophysiology are
limited by nonavailability of disease-specific human brain micro-
vessel endothelial cells (HBMECs) for in vitro culture experiments,
despite routine availability of normal, non-disease related
HBMECs.
Objective: The objective is two-fold: 1) To confirm the need for a
biorepository for disease-specific HBMECs, and 2) to present a
schematic for establishing the first BBB bank to make disease-specific
endothelial cells from patient donated brains available for clinically
relevant translational medical research.
Material and methods: Non-oncological brain tissue banks were
identified worldwide. These repositories were queried by website
evaluation and/or email questionnaire. The scientific literature was
reviewed for HBMEC isolation and cryopreservation techniques for
protocol development.
Results: Seventy-seven non-oncological brain banks or their um-
brella networks in 16 countries were identified, along with 8
commercial vendors. None offer disease-specific HBMECs, although
11 non-commercial banks provide disease-specific HBMECs with
advanced notification, should a disease appropriate donor become
available. The administrative requirements, equipment, material, and
protocols essential for a functioning disease-specific HBMEC bio-
repository are reviewed.
Conclusion: Establishment of a biorepository for cryopreserved
disease-specific HBMEC is feasible. Such a bank would provide
needed cells for BBB-related translational medicine studies in
neurology and psychiatry. With greater pathophysiologic knowledge,
interventions to increase BBB resiliency in specific diseases can be
explored.

doi:10.1016/j.jns.2013.07.2289
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Necroptosis modulation by chitooligosaccharide presents a
neuroprotective issue in Ngf-differentiated PC12 cells

P. Sadeghi, F. Khodagholi. Neuroscience Research Center,
Shahid Beheshti University of Medical Sciences, Tehran, Iran

Background: Necroptosis is an emerging form of cell death that pro-
necrotic kinases in the receptor interacting protein (RIP) family are
of crucial mediators. Chitooligosaccharide (COS) was applied for its
application in medical therapies. Lately, evidence indicated that an
elaborate biochemical network issue from receptors in the TNF
superfamily can induce necrotic cell death.
Objective: Determination of necroptosis needed to be clarified by
satisfying number of researches. Evaluating factors taking part in this
pathway could reveal important indications of the cell death
occurrence. Also, neuroprotection effect of COS was needed to be
clarified as well.

Material and methods: PC12 cells were incubated with different
concentrations of Necrostatin-1 30 min prior to being exposed to
150 μM of H2O2. Also, different concentrations of COS were utilized
24 h prior to stress condition. The levels of Rip-1, Rip-2, Rip-3 and
Caspase-8 were evaluated using western blot technique. Also, cell
viability was evaluated by MTT reduction assay. AO/EB staining and
propidium iodide (PI) staining were applied for detection of apoptosis
and necroptosis, respectively.
Results: Necroptosis factors increased in H2O2 insulted cell groups.
Also, applying Necrostatin-1 inhibited Rip kinases family members in
all three different concentrations, having the most effective concen-
tration at 100 μM. Pretreatment of PC12 cells with COS modulated
necroptotic factors. The most effective concentration observed at
150 μg/ml was so similar to control levels. In addition, PI staining
was utilized to confirm necroptosis.
Conclusion: Our data imply that chitooligosaccharide strikingly
guards neurons against oxidative stress by modulating necroptosis
signaling ways.

doi:10.1016/j.jns.2013.07.2290
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Sleep and breathing in 100 healthy
Caucasians—A polysomnographic study
in self-perceived good sleepers

B. Högla, D. Gabeliaa, T. Mitterlinga, M. Biermayra, E. Brandauera,
S.V. Schönwaldb, W. Poewea, B. Frauschera. aDepartment of Neurology,
Innsbruck Medical University, Innsbruck, Austria;
bDepartment of Neurology, Hospital de Clinicas de Porto Alegre,
Porto Alegre, Brazil

Background: Normative studies for sleep using polysomnography
have been performed, but are mainly historic and published prior to
the introduction of the currently valid scoring criteria.
Objective: To investigate objective sleep parameters in healthy
adults and establish normative polysomnographic values according
to AASM.
Methods and participants: One-hundred subjects (f/m 40/60) aged
20–80 years who perceived themselves as healthy sleepers were
recruited from the representative Austrian population. In a two-step
procedure (telephone and face-to-face interviews) patients with
any evidence for sleep disorders were excluded. Full-night poly-
somnography was performed and scoring of sleep, respiration and
arousals was performed according to AASM.
Results: Total PSG sleep time decreased with age, from 6.9 (5.3–7.6)
for those in their 20s to 6.3 h (3.6–7.3) (median; range) in the over
60s age group. Sleep efficiency decreased with age from 87% (71.9–
94.1) in those in their 20s to 79.7% (44.5–90.9) (median; range) in
those N60 yrs. The apnea hypnoea index (AHI) increased with age,
with those in their 60s having a significantly greater AHI than
subjects below 50 years of age.
Conclusion: This study provides normative PSG data according to
AASM criteria. Our data show that there is unrecognized sleep-
disordered breathing in the population. Even in subjectively healthy
sleepers, and after exclusion of suspected sleep-disordered breath-
ing, BMI N 30 and excessive daytime sleepiness, 3 subjects had
moderate to severe sleep apnea. Based on these data screening for
sleep apnea in asymptomatic elderly is recommended.

doi:10.1016/j.jns.2013.07.2291
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Evaluating variability of fMRI in the sensorimotor cortex—A
multicenter study*

M. Wurniga,b,c, J. Ratha,b,c, N. Klingera,b,c, I. Höllingera,b,c, A. Geisslera,b,c,
F.P. Fischmeistera,b,c, M. Aichhornd, T. Fokia,b,c, M. Kronbichlerd,
J. Nickele, C. Siedentopff, W. Staffeng, M. Veriusf, S. Golaszewskig,
F. Koppelstätterf, E. Knosph, E. Auffb, S. Felberi, R.J. Seitze, R. Beisteinera,b,c.
aDepartment of Neurology, Study Group Clinical fMRI, Vienna, Austria;
bDepartment of Neurology, Medical University Vienna, Vienna, Austria;
cHigh Field MR Center of Excellence, Medical University Vienna, Vienna,
Austria; dDepartment of Psychology and Centre for Neurocognitive
Research, University of Salzburg, Salzburg, Austria; eDepartment of
Neurology, Heirnich-Heine-Universität Düsseldorf, Düsseldorf, Germany;
fDepartment of Radiology, Medical University of Innsbruck, Innsbruck,
Austria; gDepartment of Neurology, Christian Doppler Klinik, Paracelsus
Medical University, Salzburg, Austria; hDepartment of Neurosurgery,
Medical University Vienna, Vienna, Austria; iInstitute for Diagnostic
Radiology, Stiftungsklinikum Mittelrhein, Koblenz, Germany

Background: More and more patients with planned neurosurgical
interventions undergo fMRI-scans with localization of the primary
sensorimotor cortex being one of the most frequently requested clinical
tasks. Reliability of fMRI-localization is an important issue since changing
the resection margins in the range of millimeters might dramatically
change the functional outcome of surgery. Up to now dependence of
fMRI-localization on the investigating site was only assessed in healthy
volunteers, but is not known for patients with pathological brains.
Objective: To evaluate between-site-variability of fMRI in the
sensorimotor cortex using a somatosensory and a motor task.
Methods: 15 patients with planned neurosurgical intervention due to
unilateral brain pathology underwent fMRI-scans at 3 experienced
clinical sites. fMRI-scans included a motor (fist clenching of hand
contralateral to pathology) and a somatosensory task (vibrotactile
stimulation of digitus 2/3 contralateral to pathology). fMRI-variability
was assessed with

(1) center-of-activation (COA) variability,
(2) activation-size-ratio (SR),
(3) activation-overlap-ratio (OR) and
(4) intraclass-correlation-coefficients (ICC).

Results: Median COA variability was 5.7 mm (IQR 3.2–7.9 mm,
maximum 16.5 mm) for the motor task and 5.8 mm (IQR 3.4–
8.0 mm, maximum 12.0 mm) for the sensorimotor task. Median SR
was 48.7% (IQR 40.8–66.1%; motor) and 30.8% (IQR 14.0–39.3%;
somatosensory) respectively. The figures for OR were 33.0% (IQR
26.6–43.2%; motor) and 4.0% (IQR 1.1–10.2%; somatosensory). ICC
was 0.23 (motor) and 0.20 (somatosensory).
Conclusion: Correspondence of fMRI-localizations is quite good
between centers. In single patients localization differences can
amount up to 16.5 mm. This figure needs to be considered in clinical
practice and for clinical studies with multicentric designs.
*A full manuscript has been accepted for publication in Radiology
(doi: http://dx.doi.org/10.1148/radiol.13121357).

doi:10.1016/j.jns.2013.07.2292
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Effects of aging on supraspinal motor control of ankle movements

P. Linortnera, M. Jehnab, H. Johansen-Bergc, P.M. Matthewsd,
R. Schmidta, F. Fazekasa, C. Enzingera,b. aDepartment of Neurology,

Medical University of Graz, Graz, Austria; bDepartment of Radiology,
Medical University of Graz, Graz, Austria; cNuffield Department of
Clinical Neurosciences, University of Oxford, Oxford, UK; dDepartment of
Medicine, Imperial College London, London, UK

Background: Age-effects on functional Magnetic Resonance Imaging
(fMRI) activation obtained by hand/finger movements have been
reported previously in healthy subjects. However, despite the
importance of changing gait capacities with age, analog studies for
lower limb movements are scarce.
Objective: The purpose of this study was to explore the effects of age
on motor control of ankle movements, aggregating data from several
studies.
Patients and methods: We analyzed the fMRI data of 102 right-foot
dominant healthy subjects aged 20–83 years, obtained during ankle
movements. We both used FSL higher level analyses as standard
approach and a meta-analysis employing coordinate-based activa-
tion likelihood estimation (ALE).
Results: Unilateral ankle movements elicited activation in the
primary motor cortices and supplementary motor areas bilaterally
(with contralateral peaks), the contralateral somatosensory cortices
and the ipsilateral cerebellum. With increasing age, increasing
cerebellar and precuneus activity was observed.
Conclusion: Similar to previous findings for fine motor skills of the
upper limb, the BOLD-response associated with ankle movement
scales with age. However, these changes predominantly concerned
the precuneus, an area that has been implicated in neurodegenera-
tive disorders like Alzheimer's disease.

doi:10.1016/j.jns.2013.07.2293
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The phenomenology and epistemology of konzo: Readings from
the Kahemba Outbreak, Democratic Republic of Congo. Part I:
Socioeconomic aspects

D. Okitundua, M.-T. Somboa, J. Kabamleb, N. Mashukanuc, T. Kazadia,
D. Mumbad, M. Boivine, D. Tshala-Katumbayf. aNeurology, University
of Kinshasa, Kinshasa, Congo; bSciences de Base, University of Kinshasa,
Kinshasa, Congo; cProgramme National de Nutrition, Ministère de la
Santé, Kinshasa, Congo; dTropical Medicine, University of Kinshasa,
Kinshasa, Congo; eNeurology, Michigan State University, Michigan, MI, USA;
fNeurology, Center for Research on Occupational and Environmental
Toxicology, Oregon Health & Science University, Portland, OR, USA

Objectives: To determine the demographic characteristics of house-
holds affected by konzo; quantify the level of economic distress
associated with konzo and elucidate the relationship between
economic distress and cyanide poisoning.
Subjects and methods: 210 children aged 8.83 ± 2.57 years, 123
konzo and 87 non-konzo according to WHO criteria, were recruited
in sectional study on demographic and economic profiles of patients
affected by konzo. The work had included a literature review, a
survey by structured interviews, observations and sampling of
cassava flour and urine samples for biochemical analyzes in search
of markers of cyanide poisoning. The socio-economic profile was
evaluated by the Home. All children were tested negative for HIV and
HTLV-1.
Results: The frequency of konzo was 79.47% for children aged
b15 years and 56.9%. for females. Exposure to HCN cassava flour is
equivalent konzo children and non-konzo (p = 0.503), the severity
of konzo was proportional to the poverty of the family socio-
economic environment overall (p = 0.008). The nutritional status of
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children with konzo was more degraded than non-konzo (p b 0.001).
The presence of at least one parent with konzo in restricted or
extended family was 79.8% for cases vs. 67.4% konzo non-konzo
(p = 0.041, OR = 1.92 (95% CI: 1.019 to 3.587).
Conclusion: Konzo is a toxico-nutritional, social and poverty
associated with neurodevelopmental disease, affecting especially
women and children during the school year. Studies on the psycho-
neuro-development environment of konzo is needed to understand
the psychosocial vulnerability to this disease and better prevention.

doi:10.1016/j.jns.2013.07.2294
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Predictors of Poor self-rated health in a Senegalese male elderly
population utilizing the social and health center of Ipres, Senegal

A.B. Dioufa, K. Toureb, M. Coumec, A.G. Diopd, M.M. Ndiayed.
aNeurology, Fann Teaching Hospital, University Cheikh Anta Diop, Senegal;
bPreventiveMedicine and Public Health, Fann Teaching Hospital, University
Cheikh Anta Diop, Senegal; cAristide Le Dantec Teaching Hospital,
University Cheikh Anta Diop, Senegal; dNeurology, Fann Teaching Hospital,
University Cheikh Anta Diop, Dakar, Senegal

Background: Self-rated health is associated with morbidity and
mortality. It is an indicator of quality of life. The objective of this
study was to identify predictors of poor self-rated health in a
Senegalese male elderly population of patients utilizing the Social
and Health Center of IPRES, Dakar-Senegal for health care.
Methodology: During a cross-sectional study conducted in a sample of
546 elderly male 55 years and over utilizing the health center, data on
sociodemographic characteristics, lifestyle, social network, pastmedical
history, and self-rated health were collected from 2004 to 2005. Self-
rated healthwas assessedwith a single question as proposed byMossey
and Shapiro:"How do you perceive your health?" with responses in five
categories: excellent, very good, good, fair and poor. Uni, bi and
multivariate logistic regression analyses were performed.
Results: The patients had amean age of 68 years (±7.4), weremarried,
and educated with high social network. Alcohol consumption and
smoking were rare. Hypertension, arthritis, gastrointestinal and
genitor-urinary diseases were more frequent. Self-rated health was
poor (72%). Family history of dementia, stroke, epilepsy, head injury,
illiteracy and weak social network were predictive of poor self-rated
health while being married and age 60–74 years were protective.
Conclusion: It is necessary to take into account these results for
primary prevention of poor self-rated health in this population.

doi:10.1016/j.jns.2013.07.2295
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AQP4-neuromyelitis optica following NMDAR-encephalitis:
A case report

M. Zoccaratoa, L. Zulianib, M.V. Saddic, G. Serrac, M.F. Pelizzaa,
I. Rosellinia, L. Peddonec, A. Ticcac, B. Giomettob. aUniversity of Padova,
Padova; bU.O. di Neurologia, Ospedale di Treviso, Treviso, Italy;
cS. Francesco Hospital, Nuoro, Nuoro, Italy

Background: NMDAR-encephalitis is an autoimmune disorder often
associated with teratoma. Neuromyelitis optica (NMO) is an
inflammatory demyelinating disorder of the CNS associated with
Aquaporin-4 antibodies.

Objective: To report a case of limbic encephalitis followed by NMO.
Case report: A 50-year-old woman presented with subacute memory
loss, confusion and behavioral changes. A brain-MRI showed a T2-
weighted hyperintense medial temporal cortex. Two months later
an ovarian teratoma was removed. One year later she started to
exhibit inflammation in the spine and subsequently in the optic nerve
resembling neuromyelitis optica. She was treated with plasma exchange
and steroidswith benefit. A subsequent anti-neuronal antibody screening
proved positive for anti-AQP4 antibodies in the serum and for anti-
NMDAR antibodies in the serum and CSF. Human leukocyte typing
disclosed class I allele B8 and class II DR3-DQ2 (DRB1*03-DQB1*02).
Conclusion: NMDAR-encephalitis can present with attacks that can
mimic a demyelinating disease. However, to our knowledge this is
the first case of NMDAR-encephalitis followed by AQP4-Ab positive
NMO. The hypothesis that our patient had two distinct syndromes is
supported by the typical association of NMDAR-encephalitis with
teratoma whereas NMO is generally not a paraneoplastic disease. The
possible coexistence of multiple autoantibody-associated neurolog-
ical syndromes is increasingly recognized. The HLA typization
suggests that a genetic predisposition played a significant role in
the development of these two uncommon autoimmune disorders.

doi:10.1016/j.jns.2013.07.2296
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Neural plasticity: Role of PPARα activation

A.E. Katsogridaki, F. Malliou, M. Marselos, M. Konstandi. Department
of Pharmacology, University of Ioannina, School of Medicine, Ioannina,
Greece

Peroxisome proliferator-activated receptor (PPARα) is expressed in
neurons and astrocytes and its activation provides neuroprotection
against noxious biological reactions induced by cerebral ischemia.
The present study has focused on the role of PPARα activation in
neural plasticity. For this purpose, SV129 wild type mice were
treated with either fenofibrates (FEN) or oleuropein, PPARα
activators, for 2 and 4 days, respectively. Similar treatment protocol
was followed in Pparα-null mice. The data of this study revealed that
fenofibrates significantly up-regulated the brain-derived neuro-
trophic factor (BDNF), the neurotrophic factors NT-4/5 and NT-3, as
well as the corticotrophin releasing factor receptor-1 (CRF-R1) and
PPARα in the prefrontal cortex (PFC). NT-4/5 and CRF-R1 were
increased by FEN and oleuropein in the hippocampus. Oleuropein
also markedly up-regulated CRF-R1 mRNA transcripts in the PFC. The
FEN- and oleuropein-induced effects are mediated by PPARα,
because no change in the abovementioned neural plasticity indices
was observed in Pparα-null mice. In conclusion, drugs acting as
PPARα activators could presumably improve synaptic function/
plasticity and dendritic outgrowth in the PFC and hippocampus,
thus affecting cognitive functions, among others. PPARα activation
may also have an impact on the CRF-R1-regulated neuroendocrine
and behavioral responses to stress.

doi:10.1016/j.jns.2013.07.2297
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Low-grade glioma growth kinetics before and after CCNU alone

E. Roci, B. Cakani, G. Fejzo, P. Djamandi, A. Rroji, M. Petrela,
G. Kaloshi. UHC Mother Theresa, Tirana, Albania
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Background: Previous studies have reported that low-grade gliomas
(LGG) grow continuously and that temozolomide and PCV have an
impact in their growth kinetics.
Objective: No data exists on the impact of CCNU alone. The aim of this
study was to evaluate the effect of first-line CCNU alone chemotherapy.
Material and methods: The mean tumor diameter (MTD) of LGG
was evaluated on serial magnetic resonance images before (n = 28),
during, and after (n = 36) treatment with neoadjuvant CCNU.
Results: Before CCNU onset, MTD increased linearly over time (range
2.1 to 4.9 mm/year). During treatment with CCNU alone, 91% of
patients experienced a decrease of MTD. After CCNU discontinuation,
28 of 33 patients who responded, an ongoing decrease of MTD was
observed. Unresponsive tumors resumed their progressive growth
within a year.
Conclusion: Our results confirmed that CCNU alone is an effective
treatment for progressive LGG and its pattern of MTD decrease is
comparable with previous study using temozolomide and PCV
chemotherapy.

doi:10.1016/j.jns.2013.07.2298
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Cardio- and cerebrovascular risk is associated with decreased
slow wave sleep in patients with chronic kidney disease

A.V. Lindnera, K. Ronaib, K. Fornadia,b, A.S. Lazarb, M.E. Czirab,
A. Dunaib, R. Zollerb, O. Veberb, A. Szentkiralyib, Z. Kissc, E. Toronyid,
M.Z. Molnare,f,g, I. Mucsib,h, M. Novakb,i. aDepartment of Neurology,
Semmelweis University, Budapest, Hungary; bInstitute of Behavioural
Sciences, Semmelweis University, Budapest, Hungary; cAmgen Hungary
Limited, Semmelweis University, Budapest, Hungary; dDept. of Transplan-
tation and Surgery, Semmelweis University, Budapest, Hungary; eDivision
of Nephrology, University of Toronto, Toronto, ON, Canada; fLos Angeles
Biomedical Research Institute at Harbor, UCLA, Torrance, CA, USA;
gInstitute of Pathophysiology, Semmelweis University, Budapest, Hungary;
hDivision of Nephrology, McGill University, Montreal, QC, Canada;
iDept. of Psychiatry, University of Toronto, Toronto, ON, Canada

Background: Previous studies reported that sleep fragmentation and
decreased slow wave sleep related to certain cardiovascular risk
factors e.g. cholesterol levels, obesity in general population.
Objective: Our study aims to analyze association between cardio- and
cerebrovascular risk and slow wave sleep in patients with chronic
kidney disease.
Patients and methods: 100 kidney transplanted and 50 wait-listed
hemodialyzed patients underwent polysomnography. The ten-year
coronary heart disease risk was estimated for all patients using the
Framingham Score. Moreover, the ten-year estimated risk of stroke
was calculated according to the modified version of the Framingham
Stroke Risk Profile. In multivariate linear regression models loga-
rithmic transformed Framingham scores were used for estimating
association between slow wave sleep and cardiocerebrovascular
risk.
Results: Mean age was 51 ± 13 yrs, ratio of males was 56% in the
population. Slow wave sleep was reverse related to cardiovascular and
stroke risk (Spearman's rho: 0.259, p = 0.003; −0.209, p = 0.011). In
multivariate linear regression models the lower ratio of slow wave sleep
was independently associated with the logarithmic transformed
Framingham cardiovascular (beta =−0.211; 95% CI: −0.45 to −007)
and cerebrovascular scores (beta =−0.155; 95% CI: −0.033–0.0) after
adjusting for important co-variables (apnea–hypopnea index, serum
albumin and hemoglobin levels, type of renal replacement, Charlson
comorbidity index, sleep efficiency).

Conclusion: Decreased slow wave sleep was found to be an
independent predictor of higher cardio- and cerebrovascular risk
score in patients with chronic kidney disease.

doi:10.1016/j.jns.2013.07.2299
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Is transient global amnesia (TGA) hereditary?

M.M. Dupuisa, F. Evrarda, S. De Bruijnb, J. Segers-van Rijnb, F. Dupuisa,
P. Jacqueryea, G. Picarda, O. Ghysensa, K. Dahanc, C. Verellenc.
aClinique St Pierre, Ottignies, Belgium; bNeurology, Hagaziekenhuis,
Den Haag, The Netherlands; cInstitut de Pathologie et de Génétique,
Gosselies, Belgium

Background: TGA is a well established clinical syndrome, with an
overall annual incidence of 3 to 8/100,000. 75% of the cases occur
between the ages of 50 and 70 but rarely before 40. Stress, physical
exercise and migraine are reported risk factors. MRI diffusion
abnormalities in SCA2 are frequently demonstrated. Once affected,
a patient has an annual relapse rate of 6–10%.
Objectives: To draw attention to a possible genetic factor in TGA for
this individual predisposition.
Patients and methods: Hodge's diagnostic criteria were applied.
Only first degree affected relatives were enrolled in the database. We
review the published familial TGA and include 7 families reported
recently by one of us. 6 of them were of the same hospital and were
compared to a database of 127 consecutive TGA.
Results: The 6 families represent 4.7% of 127 TGA cases (95 CI 1.05–
8.45%). We found 9 published familial TGA. Together with our 7 families,
this topic gathers 41 cases in 16 families (mean age: 61.8—22women—12
migrainous). Migraine and stress were frequent risk factors. These
familial cases were not distinguishable from sporadic cases.
Conclusion: We suspect that familial TGA is globally underestimated
and under-reported. If confirmed, a genetic link, even if rare, could
provide helpful information in the understanding of the physiopa-
thology of TGA as did the rare cases of familial Parkinson's or
Alzheimer's disease. We propose a systematic inquiry of familial
cases and their reporting, and DNA sampling of these families to set
up a genetic research.

doi:10.1016/j.jns.2013.07.2300
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Telemedicine—Is tele-EEG, tele-electrophysiology and
telecytology possible—A feasibility study

E. Craemera, F. Idrisb, N. Ahmadb, D. Duranib, B. Bassaa, C. Jacobia,
I. Jafaarc, B. Kressd, U. Meyding-Lamadéa. aNeurology, Krankenhaus
Nordwest, Frankfurt/Main, Germany; bPARSB Institute of Health Science,
Universiti Brunei Darussalam, Brunei; cBruneian Stroke and Rehabilita-
tion Centre, Jerudong, Brunei; dNeuroradiology, Krankenhaus Nordwest,
Frankfurt/Main, Germany

Background: A high end class stroke and teaching network by the help
of telemedicine is established between the Department of Neurology,
Krankenhaus Nordwest (KHNW), Germany and Bruneian Neuroscience
Stroke and Rehabilitation Centre (BNSRC), since 7/2010.
Objective: This pilot study was conducted to validate the feasibility
of tele-electrophysiology, tele-cytology and tele-electroencephalog-
raphy carried out between KHNW and BNSRC.
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Methods: 20 randomly selected patients for tele-electrophysiology,
somatosensory evoked potential on the median nerve of the arm and
tibial nerve of the leg and the nerve conduction were examined.
10 EEGs and 10 samples of CSF were examined and analyzed in both
hospitals via a secure internet connection.
Results: Tele-electrophysiological part exhibits that findings made by
neurologists from both sides are identical, tele-cytological part shows
that both sides made the same results; tele-eletroencephalographical
part shows feasibility although there was a considerable inter-rater
variability.
Conclusion: All studies revealed, evaluation of tele-cytology, tele-EEG
and tele-electrophysiology is feasible. Evaluation of tele-electrophysi-
ology and tele-cytological studies showed a high concordance between
the evaluations. Concordance of the results of the tele-EEG examination
was lower. This is most likely due to a high inter-rater variability, since
EEG interpretation is highly influenced by examiner characteristics.
Quality of diagnosis and treatment of acute stroke depends on ability
to recognize know and treat differential diagnosis and stroke mimics.
As there is a lack of neurological knowledge in many areas of the
world, this might be a useful future tool to deliver expert advice from
one part of the world to another part of the world.

doi:10.1016/j.jns.2013.07.2301
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Evolution in modern and future neurology and neuroscience

D. Steinberg. Fiddletown Institute, Fiddletown, CA, USA

Background: Evolutionary theories are ubiquitous in modern neuro-
science. There is ongoing research on scales from the molecular and
genetic, to organs, organisms and populations. After an introduction to
the diversity of current evolutionary neuroscience, this presentation
will focus on a possible future. Utilizing John Hughlings Jackson's
evolutionary neurophysiology and his doctrine of concomitance, a new
direction for evolution in cognitive neuroscience will be suggested.
Objective: To examine the diversity of evolutionary notions in
neuroscience and a possible future.
Material and methods: Research.
Results: A commonalty of the diverse applications of evolutionary
ideas to neuroscience is identified, and a potential future for
evolutionary neurophysiology is suggested.
Conclusion: Evolutionary theories have been essential in the develop-
ment of neuroscientific ideas. Though the diversity of systems and
scales is extensive, the shared concept of evolution provides a unifying
feature. By carefully examining the past and present of evolution
in neurology and neuroscience, one possible future application of
evolution is identified.

doi:10.1016/j.jns.2013.07.2302

Abstract — WCN 2013
No: 2286
Topic: 36 — Other Topic
The highest incidence of traumatic spinal cord injury in the world

L. Sabrea, S. Remmerb,c, A. Adamsb, M. Välib,c, T. Rekandd, T. Assera,
J. Kõrva. aDepartment of Neurology and Neurosurgery, University of Tartu,
Tartu, Estonia; bEstonian Forensic Science Institute, Tallinn, Estonia;
cInstitute of Pathological Anatomy and Forensic Medicine, University of
Tartu, Tartu, Estonia; dDepartment of Neurology, Haukeland University
Hospital, Bergen, Norway

Background: According to the retrospective study based on medical
records, the incidence of traumatic spinal cord injury (TSCI) in
Estonia is one of the highest in Europe (39.7 per million population,
1997–2007).
Objective: The aim of the study was to study the incidence of TSCI by
including the individuals who die at the scene of the accident in
Estonia from 2005 to 2007.
Patients and methods: Medical records of patients with TSCI from
all hospitals of Estonia from 2005 to 2007 were studied. With
collaboration of the Estonian Forensic Science Institute we included
the data of the victims of TSCI who died before hospitalisation.
Results: One hundred and eighty-two patients were found retro-
spectively from medical records and 212 cases were detected from
autopsy reports.
The annual incidence rate was 97.0 per million population (95% CI:
87.4–106.6). The mean age at injury was 44.4 ± 18.7 years. Motor
vehicle accidents were the leading cause of TSCI among the
individuals who died before hospitalisation (75%). Falls accounted
for the highest number of TSCIs (43%) among the patients who
reached hospital. More than half of the patients (55%) had consumed
alcohol prior to the injury.
Conclusion: Our study shows that when we include the cases who die
at the scene of the accident, the real state in the field of TSCI is more
shocking that was earlier found. In order to reduce the number of TSCI,
we must take into account the deaths in the pre-hospital phase.

doi:10.1016/j.jns.2013.07.2303
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Etiologic agents of central nervous system infections in Georgia

T. Akhvlediania,b, E. Rowlinsonc, C. Bautistad, M. Farrellc,
T. Kuchuloriaa,b, T. Tsertsvadzeb,e, R. Shakarishvilib,f, N. Tatishvilig,
N. Kvirkveliab, N. Dvalie, M. Karchavae, T. Tsintsadzef, L. Kandashvilif,
R. Chlikadzeh, P. Imnadzeh, M. Hepburni, G. Pimentelj, B. Housej,
E. Duegerc, R. Rivardi. aClinical Research Unit, U.S. Army Medical
Research Unit-Georgia (USAMRU-G), Georgia; bIvane Javakhishvili
Tbilisi State University, Tbilisi, Georgia; cGlobal Disease Detection and
Response Program, U.S. Naval Medical Research Unit No. 3, Cairo, Egypt;
dWalter Reed Army Institute of Research, Silver Spring, MD, USA;
eInfectious Diseases, AIDS and Clinical Immunology Research Center,
Tbilisi, Georgia; fSarajishvili Institute of Clinical Neurology and Neuro-
surgery, Tbilisi, Georgia; gIashvili Children's Hospital, Tbilisi, Georgia;
hNational Center for Disease Control and Public Health of Georgia,
Tbilisi, Georgia; iU.S. Army Medical Research Institute of Infectious
Diseases, Fort Detrick, MD, USA; jU.S. Naval Medical Research Unit No. 3,
Cairo, Egypt

Background: Central nervous system (CNS) infections are severe
diseases, caused by a wide variety of pathogens. The rapid diagnosis
and management of these infections can reduce mortality and
neurological sequelae but diagnostic laboratory tests are not readily
available in all settings, especially in resource-limited countries.
Objective: In 2010, hospital-based surveillance was initiated in
Tbilisi, Georgia to determine pathogens causing acute meningitis
and encephalitis, and to enhance laboratory capacity for the
diagnosis of CNS infections.
Patients and methods: Hospital staff collected cerebral spinal fluid
(CSF) and acute and convalescent sera from patients meeting a
clinical definition for meningitis/encephalitis. Specimens were tested
by bacterial culture and RT-PCR for HSV types 1 and 2, mumps virus,
enterovirus, varicella zoster virus (VZV), Streptococcus pneumoniae,
Haemophilus influenzae type B (Hib), and Neisseria meningitidis.

Abstracts / Journal of the Neurological Sciences e629 (2013) e629–e678 e665

http://dx.doi.org/10.1016/j.jns.2013.07.2301
http://dx.doi.org/10.1016/j.jns.2013.07.2302
http://dx.doi.org/10.1016/j.jns.2013.07.2303


UN
CO

RR
EC

TE
D
PR

OO
F

Results: From October, 2010 through February, 2013, 199 patients
were enrolled. One hundred eleven (56%) were children b18 years
old. Pre-testing clinical diagnosis was bacterial meningitis in 82
(41%), viral meningitis in 95 (48%), viral encephalitis in 13 (7%), and
TB meningitis in 9 (5%). By PCR, 25 CSF samples were positive for S.
pneumoniae, six for N. meningitidis and one for Hib. Viral multiplex
PCR of CSF identified enterovirus in 37 (19%) cases; other viral
pathogens identified included VZV (6), HSV1 (2), and HSV2 (1). S.
pneumoniae was isolated by culture in five cases.
Conclusion: This study expands the understanding of the range of
pathogens causing CNS infections in Georgia. These findings affirm
enteroviruses and bacteria as important CNS pathogens.

doi:10.1016/j.jns.2013.07.2304
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Deficits in episodic memory relate to reduced hippocampal
volumes in very-low-birth-weight (VLBW) young adults

G. Løhaugena, K.J. Bjulandb, M. Martinussenb, J. Skranesa,b.
aChild Rehabilitation, Sørlandet Hospital, Arendal, Norway;
bLaboratory Medicine, Children's and Women's Health, Norwegian
University of Science and Technology (NTNU), Trondheim, Norway

Background and aims: The hippocampus is regarded as a core
structure for learning and memory functions. Academic problems are
commonly reported in VLBW (bw ≤ 1500 g) children and adolescents,
and the aims of this hospital-based, long-term follow-up study were to
perform a comprehensive memory assessment in VLBW young adults
and investigate the relationship between hippocampal volume and
episodic memory compared to age-matched term born controls.
Methods: Forty-two non-disabled VLBW and 61 age-matched
controls were examined at age 19 with the WAIS-III, Wechsler
Memory Scale-III and cerebral MRI. An automated MRI technique
(FreeSurfer ver. 5.1) at 1.5 Tesla for morphometric analysis of
hippocampal volumes was applied.
Results: The VLBW group was at a disadvantage compared to
controls on tests assessing visual immediate/delayed memory and
working memory. The VLBW group had similar relative left (mean
0.244 (SE 0.003) mm3, p = 0.242) and smaller right (mean: 0.243
(SE 0.004) mm3, p = 0.027) hippocampal volumes vs. controls (left
0.249 (SE 0.003) mm3; right 0.253 (SE 0.003) mm3). Significant
correlations were found between left (r = 0.344, p = 0.030) and
right (r = 0.038, p = 0.016) relative hippocampal volumes and
visual immediate memory. Working memory function was associat-
ed with right hippocampal volume (r = 0.392, p = 0.015).
Conclusion: We found that being born preterm with VLBW has long-
term negative consequences regarding memory functions, persisting
into young adulthood. The relative hippocampal volumes were
reduced in VLBW young adults compared to term born controls.
Positive correlations were found between hippocampal volume and
immediate visual and working memory function in the VLBW group.

doi:10.1016/j.jns.2013.07.2305
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Oculomotor changes in multiple system atrophy: Clinical, MRI
and laboratory features in eight patients

G. Luciia, F. Rosinia, P. Federighia, E. Pretegiania, F. Gianninib,
A. Federicoc, A. Rufaa. aEye Tracking & Visual Application Lab EVALab, UOC

Neurologia e Malattie Neurometaboliche Dipartimento di Medicina
Chirurgia e Neuroscienze, Università degli Studi di Siena, Siena, Italy; bUOC
Neurofisiologia Clinica Dipartimento diMedicina Chirurgia e Neuroscienze,
Università degli Studi di Siena, Siena, Italy;

c
UOC Neurologia e Malattie

Neurometaboliche Dipartimento di Medicina Chirurgia e Neuroscienze,
Università degli Studi di Siena, Siena, Italy

Background: Multiple system atrophy (MSA) is a progressive adult-
onset α-synucleinopathy characterized by dysautonomia associated
with cerebellar symptoms (MSA-C) or parkinsonism (MSA-P). Ocular
motor changes, including saccadic dysmetria, saccadic intrusions and
nystagmus, have been reported.
Objective: To determine the ocular motor changes in MSA that may
differentiate these patients from other neurodegenerative diseases
with overlapping clinical features.
Methods: Eight patients, six MSA-C and two MSA-P, were recorded.
Mean age was 60 ± 3; mean disease duration was 4.87 ± 1.45 years.
Horizontal (±10°; ±18°) and vertical (up/down 8°) visually-guided
saccades and antisaccades were tested and compared with EVAlab's
normative data. Three minutes of steady fixation were performed.
Saccadic parameters, antisaccade errors with relative corrections and
fixation changes were evaluated.
Results: All patients showed significant reduction of amplitude
(6.73° ± 2.11° vs 8.3° ± 0.09°)(P value = 0.026), and accuracy (2.01 ±
1.44 vs 1.17 ± 0.49)(P value = 0.004) of downward saccades. Amplitude
at 18° of horizontal eccentricity (15.44° ± 2.56° vs 18.3° ± 0.9°)
(P value b 0.0001) and accuracy at 10° (2.37 ± 0,86 vs 0.88 ± 0.52)
(P value b 0.001) and 18° (4.86 ± 2.21 vs 1.22 ± 0.09)(P value b 0.001)
of horizontal saccades were also decreased. Direction error in
antisaccade task was about 45% with a 96% of spontaneous fast
correction. Steady fixation was interrupted by saccadic intrusions
(square wave jerks subtype, average number of 12/min and mean
amplitude of 1.52° ± 0.31°).
Conclusions: Our findings substantiate peculiar changes of saccade
dynamics in MSA. Downward saccades are more impaired than
horizontal. Voluntary saccades and fixation are also impaired and
lesser than in other similar neurodegenerative diseases. Oculomotor
profile helps to differentiate MSA from other neurodegenerative
diseases with overlapping clinical features.

doi:10.1016/j.jns.2013.07.2306
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Serial magnetic resonance imaging of acute necrotizing myelitis

E. Papageorgiou, K. Psychogios, D. Tzanetakos, I. Markakis, I. Xydakis,
G. Gekas. Neurology, ‘St. Panteleimon’ General State Hospital, Nikaia,
Greece

Background: Acute necrotizing myelitis (ANM) is a rare spinal cord
disorder occurring in the setting of infections, systemic autoimmune
conditions, paraneoplastic syndromes or neuromyelitis optica;
occasionally it may be idiopathic.
Objectives: To describe serial MRI findings in a case of idiopathic
ANM involving the entire length of the spinal cord, including the
anterior horns.
Patients and methods: A 25 year-old male was admitted to our
department for severe back pain, numbness and leg weakness
progressing over a few hours. On examination he presented
paraplegia, lower limb areflexia, a T4 sensory level and loss of
sphincter control. On admission, spinal MRI was unremarkable;
however one week later it revealed lower cervical cord swelling and
diffuse T2 hyperintensity of the entire thoracic cord extending to the
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conus medullaris and involving white matter as well as ventral horns.
Brain MRI was unremarkable. CSF examination showed neutrophilic
pleocytosis with increased protein levels, and negative oligoclonal
bands. Serum and CSF PCR testing for infectious pathogens, immuno-
logical assays and antibodies to aquaporin-4 were negative. The patient
received methylprednisolone pulses followed by plasmapheresis, with
no clinical improvement. Neurophysiological testing revealed axonal
degeneration in lower extremities with diffuse fibrillation potentials.
An MRI obtained 3 months later showed resolution of swelling with
residual areas of T2 hyperintensities, cord atrophy and hydromyelia.
The patient remained wheelchair-bound but relapse-free during a
22-month follow-up.
Results and conclusion: ANM is a rare disorder with a dramatic
clinical presentation. Anterior horn involvement on MRI may be
associated with poor prognosis despite aggressive immunosuppres-
sive treatment.

doi:10.1016/j.jns.2013.07.2307
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Epidemiology and etiology of acute flaccid paralysis of infectious
origin in Georgia

T. Akhvlediania, E. Rowlinsonb, R. Shakarishvilia, T. Tsertsvadzec,d,
N. Tatishvilie, N. Kvirkveliaa, D. Chkhartishvilif, M. Kapianidzeg,
N. Akiashvilig, N. Beradzeh, L. Dziguad, L. Malaniah, M. Farrellb,
E. Duegerb, J. Sejvari. aDepartment of Neurology and Neurosurgery, Ivane
Javakhishvili Tbilisi State University, Tbilisi, Georgia; bGlobal Disease
Detection and Response Program, U.S. Naval Medical Research Unit No. 3,
Cairo, Egypt; cDepartment of Infectious Diseases, Ivane Javakhishvili Tbilisi
State University, Tbilisi, Georgia; dInfectious Diseases, AIDS and Clinical
Immunology Research Center, Tbilisi, Georgia; eNeurology Department,
Iashvili Children's Hospital, Tbilisi, Georgia; fSEU Clinic, Tbilisi, Georgia;
gNeurology Department, Khechinashvili University Clinic, Tbilisi, Georgia;
hNational Center for Disease Control and Public Health of Georgia, Tbilisi,
Georgia; iDivision of High-Consequence Pathogens and Pathology, Centers
for Disease Control and Prevention, Atlanta, GA, USA

Background: With the ongoing elimination of poliovirus worldwide,
understanding of other causes of acute flaccid paralysis (AFP) is
increasingly important. Although studies of AFP have been conducted
in developed countries, the epidemiology of non-poliovirus AFP in
much of the developing world, specifically Central Asia and the
Caucasus, has not been systematically investigated. This hospital-based
surveillance study is the first attempt to identify and characterize cases
of AFP in Georgia.
Objective: This study aims to characterize clinical, laboratory, and
electrodiagnostic features of AFP admitted to four tertiary clinics in
Tbilisi, Georgia.
Patients andmethods:We enrolled patients N6 weeks of age meeting a
clinical case definition for AFP. For each patient, we collected CSF, acute
and convalescent serum, nasopharyngeal and stool samples to test for:
Campylobacter jejuni, cytomegalovirus, enteroviruses, influenza virus, and
tick-borne encephalitis and West Nile viruses. Nerve conduction studies
and electromyography were performed in each patient.
Results: Between January, 2012 and December, 2012, we enrolled, nine
patients; three were children b15 years of age. Based upon clinical and
electrodiagnostic features, we classified six cases of Guillain–Barré
syndrome, one case each of Fisher syndrome, transverse myelitis,
and post-vaccine poliomyelitis. Laboratory testing for the pathogens
assessed was all negative.
Conclusion: These preliminary findings suggest that the etiologies of AFP
in Georgia vary, and GBS contributes substantially. Future investigations

will focus on continuing to define the etiologies of AFP in the Caucasus,
determine subtypes of GBS, and identify concurrent or antecedent
infectious etiologies of AFP.

doi:10.1016/j.jns.2013.07.2308
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Rare manifestations of Fahr's syndrome: A report of 3 cases

E. Farhat, A. Naas, S. Ben Sassi, F. Hentati, M. Zouari. Neurology, National
Institute Mongi Ben Hamida of Neurology of Tunis, Tunis, Tunisia

Introduction: Fahr's syndrome (FS) is a rare entity characterized by
bilateral calcifications involving mainly the basal ganglia. A variety of
manifestations are described in this syndrome especially movement
disorders, dementia and psychiatric disturbances. Seizures and
ischemic stroke are rarely reported.
Materials and methods: We studied 3 patients aged between 25 and
58 years. All patients had bilateral calcifications of the basal ganglia
on CT scan. Electroencephalogram (EEG) and neuropsychological
tests were practiced in one patient. Blood levels of calcium,
phosphate, and parathyroid hormone were ruled out.
Results: The 3 patients are a woman and two men, aged between 25
and 58 years old. One patient has a familial history of mother with
psychosis, one patient had a total thyroidectomy. The epilepsy was
generalized in two patients, with comitial EEG, and responded to
phenobarbital. One patient has several transient ischemic strokes
without diabetes, arterial hypertension and hypercholesterolemia.
Physical examination has found pyramidal signs in one case and a
mild dementia with impairment of episodic memory and executive
functions in the second patient, and choreoathetosic movements in
the third patient. Hypoparathyroidism was diagnosed in two cases.
Discussion: In FS, extracellular calcium deposits occur mainly in the
basal ganglia, and also in cortical areas, that may early contribute to
the epilepsy, and sometimes in the walls of capillaries and small
vessels which may explain the stroke episodes in these patients.
Conclusion: The heterogenecity of the clinical manifestations is
noted in Fahr's syndrome. Seizures or stroke is rarely revealing of the
disease.

doi:10.1016/j.jns.2013.07.2309
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Neurophysiological endophenotype in non-demented carriers
of apolipoprotein E and apolipoprotein J/clusterin Alzheimer's
risk variants

N.V. Ponomarevaa, T.V. Andreevab, M. Protasovab, L.I. Shagamb,
D.D. Malinaa, A.Y. Goltsovb, A.A. Mitrofanovc, E.I. Rogaevb,d.
aResearch Center of Neurology RAMS, Russia; bInstitute of General Genetics
RAS, Russia; cInstitute of Psychiatry, Moscow, Russia; dUniversity of
Massachusetts Medical School, Worcester, MA, USA

Background: GWAS studies have provided evidence that in addition to
apolipoprotein E (ApoE), CLU CC (rs11136000) genotype is associated
with risk of Alzheimer's disease (AD) (Harold et al., 2009; Lambert et al.,
2009; Golenkina et al., 2010). The use of multilocus genotype
patterns that combine SNPs at different susceptibility genes provide
a helpful approach to predict genetic risk for AD. Brain endophenotype
derived from EEG may be valuable marker for genetic predisposition
to AD.
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Objective: This study was aimed at determining the possible effect of
ApoE and CLU polymorphisms on spontaneous EEG and EEG
reactivity in response to letter fluency task (LFT) and to hyperven-
tilation in non-demented adults.
Material and methods: We examined quantitative EEG during
resting, LFT and under hyperventilation in 142 non-demented adults,
stratified by ApoE and CLU polymorphism.
Results: A pattern involving ApoE ε4 and CLU CC genotypes
was associated with the decreased upper alpha power in spontane-
ous EEG, more pronounced event-related desynchronization (ERD)
during LFT and the presence of high-voltage delta-activity, theta-
activity and sharp-waves under hyperventilation. The increased
ERD in the carriers of ApoE ε4 and CLU CC genotypes may reflect
greater “effort” to perform the task and/or may result from neuronal
hyperexcitability.
Conclusion: The data suggest that neurophysiological endophenotype
of non-demented individuals at genetic risk for AD, characterized
by dysfunction of alpha rhythm-generating structures and hyper-
excitability, may be revealed decades before the clinical symptoms
of AD.
Supported by: Grants from NIA, RFBR, Ministry of Education and
Science Programs, and FP7-HEALTH-2009 (ADAMS project).

doi:10.1016/j.jns.2013.07.2310
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Fulminant intravascular malignant lymphomatosis manifesting
as cerebral vasculitis: Α case report

E. Papageorgiou, G. Matikas, V. Koukouni, G. Gekas.
Neurology Department General Hospital of Nikaia, Athens, Greece

Background: Intravascular malignant lymphomatosis (IVL) is a rare
and aggressive non-Hodgkin type lymphoproliferative disorder with
a predilection for the CNS and skin.
Objectives: To describe a fulminant case of IVL with CNS involvement.
Patients and methods: A 46-year-old male was admitted to our
department because of gait instability and right leg weakness. Previous
hospitalization for a longstanding history of fever of unknown origin
had failed to demonstrate any evidence of infectious, inflammatory or
systemic disease and the patient had been discharged, remaining
afebrile for the following two weeks. Neurological examination in our
department revealed right cerebellar and pyramidal signs. Brain MRI
demonstrated multiple bilateral T2 hyperintense lesions, suggesting
CNS vasculitis. DSA was normal. CSF examination disclosed a slight
lymphocytic pleocytosis with elevated protein and positive oligoclonal
bands. The patient was put on intravenous methylprednisolone but his
condition deteriorated rapidly and a repeatedMRI demonstrated a new
lesions. Due to respiratory failure he was transferred to intensive
care unit. A new bone marrow biopsy showed clusters of abnormal
large B-lymphoid cells in bone marrow sinusoids, consistent with IVL.
Despite receiving the adequate treatment, the patient died a month
later.
Results and conclusions: IVL must be considered in the differential
diagnosis of cerebral vasculitis. The diversity of clinical manifesta-
tions and the absence of specific hematological and neuroradiologic
findings contribute to a potentially lethal diagnostic delay. Although
in cases with CNS involvement, brain biopsy remains the gold
standard and repeated bone marrow biopsies can be elusive.

doi:10.1016/j.jns.2013.07.2311
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Anti-NMDAR encephalitis: Clinical and immunological
characterization of a case series

L. Zuliania, M. Zoccaratob, S. Sartoric, M.F. Pelizzab, I. Rosellinib,
V. Argentierob, P. Marsond, A. Suppiejc, B. Giomettoa.
aU.O. di Neurologia, Ospedale di Treviso, Treviso, Italy; bUniversity of
Padova, Padova, Italy; cDivision of Pediatrics, University of Padova, Padova,
Italy; dImmunotransfusion Section, University of Padova, Padova, Italy

Background: Anti-NMDAR encephalitis is an anencephalic multi-
stage disorder that can be associated with ovarian teratoma. It is
generally responsive to tumour removal and immunotherapy.
Objective: To report clinical and immunological data of a series of
patients with autoimmune encephalitis and NMDAR-Ab.
Patients andmethods: Between 2005 and 2012, 295 patients suspected
for autoimmune encephalitis were screened for NMDAR-Ab on a cell-
based assay. NMDAR-Ab positive patients' clinical data were collected.
Results: Sixteen patients were included in the study (9 females; age
range: 9–77 years; mean follow-up: 23 months. CSF inflammation
was found in 9 patients; brain MRI abnormalities in 7 cases. After
encephalitis onset a tumour was found and removed in three
patients (two teratomas and a germ cell testicular tumour). One
patient had a teratoma removed 8 years before and in another a
breast tumour was diagnosed. Fifteen patients received an immuno-
modulatory treatment and in 13 patients there was a confirmed
improvement. Eight patients had prominent psychiatric sequelae.
Conclusion: This study confirms some known features of anti-NMDAR
encephalitis: involvement of both sexes and all ages; low rate of para-
neoplastic cases; and general response to immunotherapy. Psychiatric
involvement was a striking clinical feature, at onset, but also with major
consequences in terms of outcome. Atypical findings included a diagnosis
of teratoma several years before encephalitis and breast tumour. The full
spectrum of the syndrome and the role of tumour and other triggering
factors need to be explored. Prompt recognition of the syndrome and
antibody screening is fundamental to improve the outcome.

doi:10.1016/j.jns.2013.07.2312
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L2 hydroxyglutaric aciduria (L2HGA): Phenotypic variability in
C.241ANG mutation patients

E. Emnaa, A. Imena, K. Fatmaa, K. Nazihab, F. Faizac, T. Chahneza.
aDepartment of Neuropediatrics, CHU Hedi Chaker, Sfax, Tunisia;
bBiochemical Department, La Rabta, Tunis, Tunisia; cHumain Molecular
Genetic Department, FMS, Sfax, Tunisia

Introduction: L2HGA is a rare AR metabolic encephalopathy. We
report clinical studies in 8 Tunisian families with 17 affected
patients. Inter and intra familial phenotype variability is discussed.
Methods: We performed a retrospective study of L2HGA patients
carrying the same homozygous mutation. Clinical, biological and
radiological data were analyzed.
Results: Themean age of our patientswas 15.82 years.Mean age at onset
was 2.8 years. The disease onset was progressive except in two patients.
Symptoms at onset were variable (psychomotor delay, gait difficul-
ties…). Clinical examination showed mental retardation, cerebellar
syndrome (16), pyramidal syndrome (15), extra pyramidal stiffness
and chorea (2). Epilepsy was noted in 7 patients and febrile seizures in 9.
MRI revealed demyelinating subcortical leukodystrophy with the basal
ganglia and caudate nucleus involvement in all patients.
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Discussion and conclusion: L2HGA is characterized by progressive
mental and neurological deterioration. Marked intra and inter
familial variability has been reported. Our study confirms this
variability even in patients carrying the same gene mutation. There
is a phenotypic variability from one family to another and even in
the same family since some siblings had clinical symptoms (epilepsy,
ophthalmoplegia, extra pyramidal stiffness…) not found in others.
There is also a variability regarding age and mode of onset. It appears
that the type of mutation does not play a complete role in different
clinical phenotypes. Environmental factors, oxidative stress and
disturbances of other unknown secondary metabolic pathways
related to L2HGA may contribute to this variability in phenotype.

doi:10.1016/j.jns.2013.07.2313
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Anti-NMDA-receptor antibody encephalitis in a teenage boy

C.E. Sommeling, P. Santens. Neurology, Ghent University Hospital, Ghent,
Belgium

Background: Anti-NMDA-receptor antibody encephalitis is a neuro-
autoimmune disease associated with the presence of antibodies
targeting synaptic proteins. It most frequently occurs in young women,
most common in the context of an ovarian teratoma. Clinical presenta-
tion includes variable combinations of psychiatric symptoms, autonomic
dysfunction, alterations of consciousness and movement disorders.
Treatment consists of tumor removal and immunosuppressivemeasures.
Prognosis is usually favorable, but recurrence of encephalitis has been
reported.
Objective: We describe an unusual presentation of anti-NMDA-
receptor antibody encephalitis.
Material and methods: One 16-year old boy was followed during
fourteen months.
Results: This teenage boy with Klinefelter, presented with impaired
alertness. He was first hospitalized elsewhere after developing
paresthesias and a nonfluent aphasia. There, a non-organic problem
was suspected. During hospitalization with us, he developed orofacial
dyskinesias, choreiformmovements and autonomic instability. Radiog-
raphy of the thorax showed a mature teratoma and gave us, together
with the clinical findings, the clue to test for anti-NMDA-receptor
antibodies. These were positive in CSF and blood. Treatment was
performed by tumor resection, high-dose intravenous corticoids,
plasma exchange and cyclophosphamide pulse therapy. After four
months the patient was discharged in good condition. Recently, we
restarted immunosuppressive therapy because of behavioral problems
and hyperphagia in the context of persistent presence of antibodies.
Conclusion: A teenage boy with Klinefelter, who presented with
impaired alertness, orofacial dyskinesias, choreiform movements and
autonomic instability, was diagnosed to have anti-NMDA-receptor
antibody encephalitis on a mature mediastinal teratoma. Teratomas
occur more often in patients with Klinefelter. Follow-up until today
is favorable.

doi:10.1016/j.jns.2013.07.2314
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Systemic juvenile lupus erythematosus long lasting remission of
severe neurological symptoms after treatment with rituximab

A.Masria, C. Mohsb, E. Craemerb, I. Jafaara, B. Kressc, U. Meyding-Lamadéb.
aBruneian Stroke and Rehabilitation Centre, Jerudong, Brunei;

bNeurology, Krankenhaus Nordwest, Frankfurt/Main, Germany;
cNeuroradiology, Krankenhaus Nordwest, Frankfurt/Main, Germany

Background: Systemic lupus erythematosus (SLE) has a much higher
incidence in Asian and African populations than in Western
populations. Up to 50% of patients suffer from neuropsychiatric
symptoms of different pathogenesis.
Case presentation: We report a 13-year-old girl with a diagnosed
SLE, predominantly rheumatic symptoms. She rapidly developed
confusion, focal epileptic seizures with secondary generalization and
left sided hemiparesis combined with high fever and tachycardia.
Initial showed right hemispheric cortical DWI-positive lesions in the
MCA territory. After 2/12 progressive MRI lesions to subcortical
regions in both hemispheres with additional microbleeds appeared
and neither arterial occlusion, typical vasculitic changes, nor
meningeal enhancement was observed.
CSF was without significant pathology.
Aggressive treatment with high dose corticosteroids and iv
immunoglobuline G was started, followed by one cycle of iv
cyclophosphamide and plasma exchange. The patient deteriorated
with a septic syndrome, respiratory failure, increase of liver enzymes,
severe thrombopenia and anemia, colitis and secondary infectious
complications.
After stabilization of vital functions, again thrombopenia developed
together with EEG abnormalities, since 2011 rituximab was given
with no side effect. The patient recovered tremendously without any
persistent motor dysfunction, was able to resume schooling and has
no neuropsychological deficits except occasional headache and
fatigue.CD 20 lymphocytes are mentioned. The patient has been free
of new somatic and neuropsychiatric SLE manifestation since two
years.
Conclusion: Rituximab was well tolerated and long term effective in
this case of juvenile SLE with life threatening cerebral lupus
vasculopathy. Further studies have to establish the therapeutic
significance of rituximab in severe neuropsychiatric lupus.

doi:10.1016/j.jns.2013.07.2315
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C9orf72 expansion in atypical parkinsonism

L. Schottlaendera, A. Sailera, J. Polkeb, H. Linga, R. de Silvaa, J. Holtona,
T. Revesza, A. Leesa, H. Houldena. aInstitute of Neurology, UCL, London,
UK; bNeurogenetics Unit, The National Hospital for Neurology and
Neurosurgery, London, UK

Background: Recently, an intronic expansion in C9orf72 was
reported as a major cause of familial and sporadic FTD and ALS.
These cases exhibit TDP-43 pathology. Screening in other neurode-
generative diseases has been performed and expansions detected in
patients with FTD-ALS and parkinsonism, clinical-PSP and clinical
olivopontocerebellar-atrophy.
Objective: To screen for the C9orf72 hexanucleotide repeat expan-
sion in pathologically-confirmed atypical parkinsonism cases includ-
ing MSA, PSP and CBD; and in clinical cases with a phenotype
consistent with CBS.
Methods: To provide a qualitative assessment of the presence of an
expanded (GGGGCC)n in C9orf72, we performed a repeat-primed-
PCR reaction. PCR products were analyzed on an ABI3730 and
visualized using GeneMapper-software.
Results: Screening for the expansion was performed in 96 MSA, 177
PSP and 18 CBD samples and no expansion was detected. Screening
in 102 CBS cases detected a massive expansion in 3 cases. The initial
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presentation was an akinetic–rigid syndrome followed by cognitive
decline. One case developed bulbar palsy in the late stage. Two cases
had a family history of a similar disorder. Interestingly we also
detected an expansion of 27 repeats in another case presenting with
atypical parkinsonism. The significance of this short expansion
remains unknown.
Conclusions: We conclude that the C9orf72 expansion can be
detected in clinical cases presenting with parkinsonian syndromes
that may have overlapping features with the FTD–ALS spectra. We
failed to detect an expansion in pathologically proven cases with
MSA, PSP or CBD, and this confirms that C9orf72 is not related to
alpha-synuclein or tau pathology.

doi:10.1016/j.jns.2013.07.2316
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A rare cause of bilateral and symmetric high intensity T2 signal of
corticospinal tracts at brain MRI: Neurolyme

J. Yeunga, V. Sudacevschia, Y.S. Cordolianib, E. Farfourc, S. Gentya,
F. Picoa. aDepartment of Neurology and Stroke Center, Versailles Saint-
Quentin en Yvelines University, Versailles Hospital, Versailles, France;
bDepartment of Radiology, Parly 2 Clinic, Le Chesnay, France;
cDepartment of Microbiology, Versailles Hospital, Versailles, France

Neurolyme is defined as the neurological involvement secondary to
systemic infection by the spirochete Borrelia. Acute meningoradiculitis
is the most common presentation of neurolyme whereas meningoen-
cephalitis is less frequent. We report a case of borreliosis meningo-
encephalitis with corticospinal tract involvement.
A 60-year-old man developed a progressive gait disturbance for
6 months and weight loss of 15 kg for 1 year. The neurological
examination disclosed an ataxospasmodic walk with a positive Romberg
sign, a reflex tetrapyramidal syndrome with a paraparesis. Cerebral MRI
showed bilateral corticospinal tract FLAIR hyperintensities (internal
capsules, mesencephalon, pons and cerebellar peduncles) without
contrast enhancement. Medullar MRI was normal. Lyme serology was
positive. The lumbar puncture revealed a lymphocytic pleocytosis (11
elements), protein 1.48 g/l, normal glycorachia and intrathecal anti
borrelia antibody synthesis. The electroneuromyogram showed a senso-
rimotor axonal polyneuropathy. Paraneoplasic, immunologic, metabolic
and others infectious causes were excluded. Later, he mentioned a tick
bite 1 year ago, without erythema, in an endemic zone. He was treated
with IV ceftriaxone 2 g/day for 4 weeks with clinical improvement.
Cerebral MRI at 3 months was clearly improved but remains abnormal.
Bilateral and symmetric hyperintensity signal on T2-weighted images
of corticospinal tracts has been reported mainly in amyotrophic lateral
sclerosis and more rarely in metabolic diseases such as Krabbe disease,
X-linked adrenoleukodystrophy or infectious diseases such as HTLV1.
To our knowledge this MRI pattern has not been previously reported in
neurolyme.

doi:10.1016/j.jns.2013.07.2317

Abstract — WCN 2013
No: 2354
Topic: 36 — Other Topic
The impact of recurrence: Brain tumor patients' quality of life

C.Y. Finocchiaroa,b, A. Petruzzia, E. Lampertia, L. Rainoldia,
G. Simonettia, A. Silvania. aClinical Neurooncology Unit, Fondazione
I.R.C.C.S. Istituto Neurologico 'Carlo Besta', Italy; bUniversità Vita-Salute
San Raffaele, Milan, Italy

Background: Few studies have investigated the differences of
psychological outcomes between patients with brain tumor recur-
rence and those without recurrence.
Objective: The objective of this study was to determine whether the
quality of life of patients with brain tumor recurrence differs from
quality of life of those without recurrence.
Patients and methods: The study enrolled 52 patients with brain
tumor recurrence and 63 without it. Mini mental state examination
score ≥25 was patients' inclusion criteria for the study. We used the
following tools to assess psychological effects of patients' specific
condition: functional assessment of cancer therapy-brain (FACT-Br),
psychological distress inventory (PDI) and hospital anxiety and
depression scale (HADS).
Results: Our study found that patients with brain tumor recurrence
showed a more compromised social/familiar [t(88.15) = 2.53,
p b .05] and emotional well-being [t(106) = 2.15, p b .05] as com-
pared with patients without recurrence. In addition, patients with
brain tumor recurrence experienced more stress than those without
it. Also levels of anxiety and depression were higher in patients
affected by brain tumor recurrence. Moreover patients with brain
tumor recurrence reported a worse functional status.
Conclusion: Our results highlight that while the patients without
recurrence of brain tumor showed a significant psycho-physical well-
being, the patients with recurrent brain tumor lived an impairment of
their overall quality of life, both in physical and psychological well-
being. The results underline the necessity to support patients with
recurrent brain tumor, in order to help them to improve their level of
self-acceptance and their adjustment to tumor-related problems.

doi:10.1016/j.jns.2013.07.2318
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Diagnosis of functional motor disorder: 10 years later

L. Leht, Ü. Krikmann, S.-M. Lüüs, S. Haldre. Neurology, Tartu University
Hospital, Tartu, Estonia

Background: Functional motor disorders are medically unexplained
symptoms including paralysis, hyperkinesis and dysphonia diagnosed
as psychogenic in origin. The diagnosis of a functional movement
disorder is a clinical challenge although rate of misdiagnosis has
declined in last decades.
Objective: The purpose of the study was to describe the course of the
disease. Process of making the initial diagnosis and reaching to
organic diagnosis later on in 9 cases is described in detail. Other
results of the study have been reported elsewhere.
Patients and methods: Patients (84) diagnosed with functional
motor disorders in Neurology Clinic of Tartu University Hospital from
1998 to 2002 were included in the study. Questionnaires were sent
to patients for investigating the course of the disease and new
neurological diagnoses and an invitation to specialist consultation
was added to evaluate the medical condition of the patient. Indirect
data on patients was obtained from medical databases.
Results: During follow-up period of 8 to 12 years 9 patients (11% out
of 84) were diagnosed with organic disease explaining the previous
symptoms. 2 patients were diagnosed with multiple sclerosis, 2
Parkinson's disease, 1 cerebellar ataxia, 1 hereditary sensorimotor
neuropathy type II, 1 idiopathic non-familial dystonia, 1 manganese-
ephedrone related encephalopathy, and 1 rheumatoidarthritis. The
organic diagnosis was ascertained average 4.5 ± 2.7 years after
hospitalization.
Conclusion: During follow-up period of 8 to 12 years previous
functional diagnosis changed in 9 cases. Most of these patients had
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developed organic movement disorder. We suggest examining
patients repeatedly to reach correct diagnosis.

doi:10.1016/j.jns.2013.07.2319

Abstract — WCN 2013
No: 2375
Topic: 36 — Other Topic
Mild cognitive disorders with background psycho-vegetative
syndrome. Some of the metabolic aspects

I. Knyazevaa, V. Shmyreva, L. Sokolovaa,b. aFederal State Budgetary
Institution ‘Teaching-Research Medical Center’ President of Russian
Federation Administration, Moscow, Russia; bFederal State Budgetary
Institution ‘Clinical Hospital #1’ President of Russian Federation
Administration, Moscow, Russia

Background: Often the mild cognitive disorders develop in back-
ground of psycho-vegetative syndrome (PVS) not infrequently in
frames of anxiety or anxiety depressive disorders. Cognitive disor-
ders coexist with anxiety and depressive conditions, and later they
can aggravate resulting in professional and social disadaptation.
These studies of cerebral metabolism in mild cognitive disorders
with background PVS will allow to make patient's complaints
objective, and to improve the treatment and prevention of cognitive
disorders.
Objective: To investigate cerebral metabolism in patients with PVS
to improve the treatment and prevention of cognitive disorders.
Material and methods: To study cerebral metabolism, 29 patients
with age under 55 with mild cognitive disorders and 20 healthy
volunteers without signs of cognitive disorders as a control were
examined. Cerebral metabolism was estimated with the help of
neuroenergy mapping (NEM) — the detection of level of constant
potentials (LCP), slowly varying potential of millivolt range reflecting
membrane potentials of neurons, glia and hematoencephalic barrier.
Results: Normal results of LCP were obtained in 17.2%. Increased
metabolism was observed in 58.6%. Decreased metabolism was seen
in 24%. Background metabolism in patients with PVS significantly
differed from the reference values. In control group of healthy
volunteers the background metabolism didn't differ from the
reference values.
Conclusions: Assuming all the data on increased metabolic processes
in 58.6% of the examined subjects that indicate to the activation of
backup pathways, it is reasonable to recommend sedation in
combination with antioxidants and non-stimulating neurometabolic
drugs to the patients with mild cognitive disorders with background
PVS.

doi:10.1016/j.jns.2013.07.2320
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Risk factors for cerebral palsy in children with Hiv/aids
in Botswana

D. Beardena, B. Monokwaneb. aPediatric Neurology, Children's Hospital of
Philadelphia, Philadelphia, PA, USA; bPediatrics, University of Botswana,
Gaborone, Botswana

Background: Cerebral palsy is common among children with HIV/
AIDS in the developing world, but there are no published studies that
address potentially preventable risk factors.
Objectives: To identify risk factors for cerebral palsy in children with
HIV/AIDS compared to uninfected controls.

Methods: We conducted a prospective cohort study with a nested
case–control component to identify risk factors and outcomes in
children with cerebral palsy seen in pediatrics clinic at a major
referral center in Gaborone, Botswana.
Results: Risk factors for cerebral palsy in HIV uninfected children
include prematurity, birth asphyxia, and CNS infections. Risk factors
for cerebral palsy in children with HIV include CD4 count b200,
advanced clinical stage, history of HIV encephalopathy, and history of
CNS infections.
Conclusions: Cerebral palsy in children with HIV has distinct risk
factors compared to HIV uninfected controls, and is largely acquired
postnatally. Risk factors emerge in more advanced HIV and may be
preventable by earlier initiation of antiretroviral treatment.

doi:10.1016/j.jns.2013.07.2321
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Bickerstaff brainstem encephalitis — A case report

R. Debreczeni, P. Orosz, J. Bihari, D. Bereczki. Neurology, Semmelweis
University, Budapest, Hungary

Background: Bickerstaff brainstem encephalitis (BBE) is a rare,
postinfectious, immuno-mediated disorder clinically presenting with
acute ophthalmoplegia, gait ataxia and occasionally decreased level
of consciousness. Clinical signs result from the inflammatory lesion
in the region adjacent to the IVth ventricle and the mesencephalic
reticular formation.
Objective: We present a characteristic case of BBE.
Patients, methods and results: A week after a nonspecific enteritis
the 58 year-old male patient noticed paraesthesia on his face and
arms. A day later, vertigo developed and his gait got unstable. On the
next day he became drowsy, and we found mild abducent palsy,
gaze-evoked horizontal nystagmus, severe dysarthria, tetraataxia,
and Babinski sign on his right side, serious gait ataxia and forced
crying. In his T2 weighted MR images the region around the IVth
ventricle and the left middle cerebral peduncle showed increased
signal with blurred edge, spectroscopy was characteristic for
inflammation. CSF analysis proved elevated protein level with
normal cell count. Anti-ganglioside (GQ1b) antibody tests were
negative. Five-day high dose methylprednisolon therapy was follow-
ed by slow improvement. A week later the patient was able to walk
without help. His ophthalmoplegia and dysarthria ceased but forced
crying persisted. Repeated CSF proved to be normal; his MRI
abnormalities did not change. Two months later the patient was
symptom free.
Conclusion: Majority of post infectious central nervous system
disorders are acute disseminated encephalomyelitides. If brainstem
signs are dominated, BBE has to be taken into account. The
differential diagnosis is based on cranial MRI.

doi:10.1016/j.jns.2013.07.2322
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Isolation and culture of hair follicle stem cells (HFSCs) and their
use for regeneration of the sciatic nerve in rat

L.B. Hejaziana, M.B. Hejazianb, F. Moradic, B. Esmaeilzadehd,
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M. Nobakhtg. aAnatomy, School of Medicine, Babol University of Medical
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Iran; dDept. of Anatomy, School of Medicine, Bushehr University of Medical
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Background: Hair follicle stem cells (HFSCs) can differentiate into
neurons, astrocytes, Schwanns and oligodendrocytes. The aim of this
study was to evaluate the effects of transplantation of HFSCs on
functional recovery after injury to the sciatic nerve in the rat.
Objective: The evaluation of the effects of transplantation of hair
follicle stem cells on regeneration of the sciatic nerve injury in rat.
Materials and methods: The middle of the sciatic nerve of Wistar rat
was cut (N = 40). Three groups were studied afterward. First,
control group in which the nerve cut remained intact. Second, the
epineurium at the cuts was sutured together. Third, the end cut was
sutured and 500,000 hair follicular stem cells (HFSCs) injected in the
site of nerve cut. For this purpose the bulge region of rat was isolated
and the cells were cultured. After eight weeks, electrophysiological
and histological assessments were performed.
Results: The results of amplitude (12/26 mV), latency (1/6 ms) of
electrophysiology study showed better results in the third group
(P b 0.05).
The results of histology showed that the number of axons was
significantly higher in the HFSC group (806/67 n) than the other
experimental groups (P b 0.05). Also, the myelin sheat was thicker in
third group than others (1/46 μm).
Conclusion: We showed that the transplantation of HFSCs had
potential capability of regeneration of sciatic nerve injury in Wistar
rat.

doi:10.1016/j.jns.2013.07.2323
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Posterior reversible encephalopathy syndrome associated with
tacrolimus and renal failure after liver transplantation

E.D. Ciftci, S. Kibaroglu, U.S. Benli. Neurology, Baskent University,
Faculty of Medicine, Ankarai, Turkey

Posterior reversible encephalopathy syndrome (PRES) is a small
vessel microangiopathy of the cerebral vasculature that occurs in
0.5–5% of solid organ transplant recipients, most commonly associ-
ated with tacrolimus. Clinical manifestations include hypertension
and neurologic symptoms like headache, visual disturbances, focal
deficits, mental status changes, and seizures. We report an adult liver
transplant recipient who developed PRES associated with tacrolimus
and acute ranal failure. A 53-year-old woman with familial
Mediterranean fever underwent liver transplantation due to crypto-
genic cirrhosis. Two months after liver transplantation, she pres-
ented with nausea, vomiting, dizziness and poor oral intake and was
hospitalized due to renal dysfunction, hyponatremia and pancyto-
penia. At the fifth day of admission, she had an acute mental
deterioration with a tonic–clonic seizure, but neurologic examination
and brain CT scan was unremarkable, and tacrolimus level was
normal. Her hospitalization was further complicated with vancomy-
cin resistant enterococci septicemia and renal failure requiring
hemodialysis. In the meanwhile tacrolimus levels remained normal,
except for three days. At one month of hospitalization, five days after
the first hemodialysis, her mental status suddenly worsened and a

second generalized seizure occurred. Bilateral parietooccipital hypo-
densities and brain edema seen on control brain CT were suggestive
of PRES. Brain MRI showed T2 and FLAIR hyperintensities in the
parietooccipital, frontal regions, basal ganglia and brain stem which
were also compatible with PRES. She did not show any clinical
improvement, despite cessation of Tacrolimus and intensive renal
replacement therapy. In this case, although PRES was primarily
associated with tacrolimus neurotoxicity, renal failure could not be
ruled out in the etiology. PRES is a rare but potentially serious
complication of solid organ transplants.

doi:10.1016/j.jns.2013.07.2324
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Combination of neonatal cerebral ischemia and systemic
endotoxin modulates expression of oligodendroglial genes

M. Buelow, M. Porambo, D. Reisinger, A.W. Phillips, M.V. Johnston,
A. Fatemi. Kennedy Krieger Institute, Johns Hopkins University, Baltimore,
MD, USA; Department of Neurology, Johns Hopkins University, Baltimore,
MD, USA

Background: Periventricular leukomalacia (PVL), defined as gliotic
and dysmyelinating lesions in the periventricular white matter, is the
leading cause of cerebral palsy and other neurologic disabilities in
infants born extremely premature. Perinatal inflammation and
hypoxia-ischemia are presumed to be the leading causes of PVL.
Objective: The study's objective was to evaluate the myelin-specific
transcription factor response, and subsequent myelination in an
animal model of combined neonatal cerebral ischemia and systemic
lipopolysaccharide (LPS)-induced inflammation.
Methods: CD-1 mouse pups underwent unilateral common carotid
artery ligation on postnatal day P5. At 24 h and 6 h prior to ligation
pups were injected intraperitoneally with 0.6 mg/kg bodyweight of
LPS, or with saline. Reverse transcription real-time PCR and
immunohistochemistry (IHC) were performed at P14 (n = 7–12/
group). Expression of CNPase, MBP, SIP1, SMAD7, OLIG1, MRF,
SOX10, CNPase, and MBP genes was measured. For IHC analysis,
sections were stained for MBP and evaluated by densitometry in
selected areas.
Results: A significant decrease in all promyelinogenic transcription
factors but OLIG1 was seen between the naive control and the LPS-
injected/ligated group. The transcripts of myelin components MBP
and CNPase were also significantly decreased. While anteriorly there
were no significant changes in MBP optical density, this did hold true
for white matter in mid and posterior sections.
Conclusion: Human autopsy studies have demonstrated arrested
differentiation of the oligodendrocytic lineage in PVL lesions. Here,
we demonstrate that the combination of systemic inflammation with
cerebral ischemia leads to decreased expression of the oligoden-
droglia specific transcription factors, which play a key role in
myelinogenesis.

doi:10.1016/j.jns.2013.07.2325
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The “dormant potential” of the non-dominant hemisphere:
Interemispheric asymmetry of cortical plasticity

A. Scalise, V. Russo, A. Fontana, I. Pittaro-Cadore, S. Simeoni, G.L. Gigli.
Neurology, University of Udine Medical School, Udine, Italy
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Background: Transcranial magnetic stimulation (TMS) studies have
documented handedness related functional asymmetries in
corticomotor excitability.
Objective: To use TMS in comparing changes in cortical excitability
of dominant (DH) and non dominant hemisphere (NDH) in both
right-handed and left-handed subjects in function of a bimanual
non-fatiguing motor task.
Material and methods: Thirty enrolled subjects were classified as
right or left handed according to their description of the hand used
for writing and completed the Edinburgh Handedness Inventory. For
each subject, cortical excitability was separately assessed in each
hemisphere. By means of TMS, MEP amplitude, motor threshold,
and silent period were assessed. Then subjects performed regular
repetitive bilateral opening-closing movements of the index finger
onto the thumb. MEPs of the first dorsal interosseus were recorded
before exercise, immediately after exercise periods of 30, 60, 90 s and
after 15 min of rest. We evaluated if post-exercise facilitation and
delayed facilitation were present. Hemispheric differences of MEP
amplitudes registered after rest were related to handedness score.
Results: Mean threshold was lower for DH compared to NDH. MEP
amplitude was increased in exercise condition, independently of the
hemisphere stimulated. In rest condition, only NDH presented
increased MEP amplitude, showing delayed-facilitation. Handedness
scores andMEP asymmetry in rest conditionwere positively correlated.
Conclusions: DH and NDH answer differently to motor requests and
recover differently after exercise. Bimanual motor task induces
different changes in cortical excitability in the two hemispheres, in
favour of the non-dominant. NDH has a “dormant potential” that can
be activated if necessary.

doi:10.1016/j.jns.2013.07.2326
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A comparative-study on selective attention and executive
function between patients with/without bipolar disorder
based on Stroop test

A. Kazemi, I. Sadri. Psychology, Islamic Azad University Tehran Medical
Branch, Tehran, Iran

Background: Investigations indicate that patients with bipolar disorder
are often accompanied by changes in cognitive processes and abilities.
These include reduced attentions and executive capabilities.
Objective: The objective of present study is a comparison on
selective attention and executive function between patients with/
without bipolar disorder based on Stroop test.
Materials and methods: In this study, comparative and analytical
methods are used. The statistical sample was 34 males with bipolar
disorder selected by available sampling method in psychiatry
hospital and 34 men without disorder selected by random sampling
method in Tehran city. The measuring tool is Stroop test. The results
were analyzed using T-test method.
Results: The obtained results showed a significant difference
between two groups in selective attention, executive function and
their dependent variables including the experiment time, reaction
time, and numbers of errors, unanswered questions and correct
answers in response to consistent and inconsistent stimuli (P b 0.05).
Conclusion: It was found that patients with bipolar disorder in
selective attention, executive function and their dependent variables
in response to consistent and inconsistent stimuli have inappropriate
conditions compared to the normal individuals.

doi:10.1016/j.jns.2013.07.2327
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Listeria rhombencephalitis in an immunocompetent young adult
complicated by cerebral venous thrombosis

E. Farhat, M. Zouari, A. Ben Mahmoud, F. Hentati. Neurology, National
Institute Mongi Ben Hamida of Neurology of Tunis, Tunis, Tunisia

Background: Listeria monocytogenes romboencephalitis (LMR) is a
rare complication with high level of mortality and sequelae.
Objective: We present a case of seronegative LMR in a healthy
person. Diagnosis was based on clinical, imaging findings and
improvement after specific antibiotherapy.
Case report: A 19-year-old womanwas admitted with diplopia, inability
of mastication and swallowing, preceded by fever, headache and nausea.
The neurological examination showed isolated asymmetrical palsies
of almost all cranial nerves. Brain magnetic resonance image (MRI)
found exclusive brainstem lesions. Cerebrospinal fluid (CSF) exam-
ination revealed lymphocytic pleocytosis, hyperproteinorrachia
without hypoglycorrhachia. Blood cultures and Gram staining of
the CSF were negative. Treatment with acyclovir was introduced
with worsening and hypoventilation requiring mechanical ventila-
tion. LMR was suspected and empirical therapy with ampicillin and
gentamycin was started. On follow-up MRI, an extensive CVT was
noted and treated by heparin. Her neurological condition improved
gradually. Gastrostomy was carried out.
Discussion: In contrast to other listerial CNS infections, the majority of
LMR cases occur in previously healthy adults. Isolated brainstem
localization is rare but very suggestive of the diagnosis. Pons and
medulla's cranial nerves are the most commonly affected, our patient
has an involvement of almost all cranial nerves. Sepsis and meningeal
signs are often absent. Gram stains of CSF resulted positive in only 14%,
and CSF cultures are positive in 45% of cases. Two mechanisms are
discussed: hematogenous spread or migration along axons of LMR.
Conclusion: To our knowledge, this is the first case of CVT due to
LMR in immunocompetent adult.

doi:10.1016/j.jns.2013.07.2328
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Acute myelopathies following epidural and spinal anesthesia

A. Honiga, A. Lossosa, M. Gumorib, Z. Meinerc. aNeurology, Hadassah
Medical Center, Jerusalem, Israel; bRadiology, Hadassah Medical Center,
Jerusalem, Israel; cRehabilitation, Hadassah Medical Center, Jerusalem, Israel

Background: Spinal and epidural anesthesias (E-SA) are widely used
and are generally regarded as safe with a very low frequency of
permanent neurological sequelae.
Objective: To asses cases of Myelopathy following E-SA.
Methods: In order to describe the different clinical and imaging features
of E-SA inducedmyelopathy, we have retrospectively reviewed cases of
patients hospitalized and diagnosed in our institute during 2004–2012.
Results: Ten patients developed progressive spinal motor, sensory
and autonomic dysfunction within 3–24 h following E-SA. The
different entailed mechanisms had different clinical phenomena.
Three 25–30 years-old women manifested with acute myeloradiculitis
related to peripartum epidural spinal anesthesia causing toxic damage
to the spinal cord.
Six 32–71 year-old patients had a direct traumatic damage to the
spinal cord. Their manifestations ranged from a Conus Medullaris
injury that resulted in Brown-Sequard like spinal cord injury and
detrusor instability (5 patients) to direct cervical spinal cord injury
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causing Tetraparesis (1 patient). Empirical steroid treatment was
beneficial in the disappearance of the local edematous effect and
hence in rapid clinical improvement.
MRI in these nine patients revealed corresponding T2-hyperintense
spinal cord lesions.
In one 74 year-old patient, the spinal anesthesia contributed to local
hypoperfusion and spinal ischemia.
Discussion: Although rare, myelopathy caused by E-SA occurs
usually in a perisurgical clinical setup or following a procedure of
regional pain control. Main clinical characteristics include an acute
spinal deficit and corresponding specific imaging findings. Spinal MRI
in this clinical study appeared highly specific and diagnostic of
inadvertent spinal cord injury and toxic or ischemic effect.

doi:10.1016/j.jns.2013.07.2329
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Is cortical excitability affected by sleep fragmentation?

A. Scalise, I. Pittaro-Cadore, A. Serafini, L. Fratticci, G.L. Gigli.
Neurology, University of Udine Medical School, Udine, Italy

Background: Sleep deprivation (SD) influences cortical excitability.
Alterations inmovement-related cortical plasticity are present in Restless
legs Syndrome (RLS), characterized by sleep fragmentation (SF).
Objective: We evaluated the effect of SF on cortical excitability using
transcranial magnetic stimulation.
Material and methods: After a night of spontaneous sleep (basal
condition—BC) and after a night of fragmented sleep (fragmented
condition—FC), MEP amplitude, motor threshold (MT), silent period
(SP) and intracortical inhibition were assessed in healthy subjects. In
both conditions, MEPs of the first dorsal interosseus were recorded
before exercise, immediately after the exercise periods of 30, 60, 90 s
and after 15 min of rest. We evaluated if post-exercise facilitation
and delayed facilitation were present. Before each session, Stanford
Sleepiness Scale (SSS) was completed.
Results: MT and SSS were increased in SF. No significant differences
for MEP amplitude or SP or intracortical inhibition were found. In
both conditions MEP amplitude was larger than baseline after 30 and
60 s of exercise (post-exercise facilitation) and also after rest
(delayed facilitation). Comparing the two conditions at each time
point we found no significant differences in MEP amplitude.
Conclusions: We suggest that SD and SF represent different
phenomena that can depend on various networks acting on motor
cortex. SF seems to impair the restorative cognitive benefits of sleep
via alterations in hippocampal synaptic plasticity, involving mecha-
nisms different from altered SD. We speculate that the contradiction
between our SF data and our previous results in RLS may not be
associated to SF, but related specifically to RLS pathophysiology.

doi:10.1016/j.jns.2013.07.2330
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Diffusion tensor imaging reveals cerebellar, thalamic and global
white matter abnormalities in a rat model of kernicterus

D. Reisingera,b,c, J. Zhangd, J. Marxc, M. Poramboc, M.V. Johnstona,b,c,
A. Fatemia,b,c. aNeurology, Johns Hopkins University, Baltimore, MD, USA;
bPediatrics, Johns Hopkins University, Baltimore, MD, USA; cHugoWMoser
Research Institute, Kennedy Krieger Institute, Baltimore, MD, USA;
dRadiology, Johns Hopkins University, Baltimore, MD, USA

Background: A mutant Gunn rat was evaluated as a model of
kernicterus by diffusion tensor imaging and correlated with motoric
changes observed.
Objective: MRI data was searched for imaging correlates of profound
motoric changes observed, namely ataxia ± dystonia.
Methods: Animals were assigned to one of 4 groups: wild type
controls (WT, n = 6), jaundiced Gunn rats without (jjC, n = 6) and
with sulfonamide injections either manifesting with severe (jjSsev,
n = 6) or mild dystonia (jjSmild, n = 6).
Fractional Anisotropy (FA), radial, axial and mean diffusivity were
evaluated in white matter structures. T2 volumetric studies were
used for the evaluation of the cerebellum.
Results: Cerebellar volume analysis showed highly significant
decreases in all jaundiced animals compared to WT controls.
Evaluation of white matter tracts revealed significant FA changes in
the middle and inferior cerebellar peduncle in jjSsev- and jjSmild-
animals. Interestingly, mean diffusivity and particularly axial diffu-
sivity demonstrated changes in the corpus callosum below the motor
cortex, the external capsule and the internal capsule in the jjSsev-
group only.
Discussion: We report global white matter abnormalities and changes
in the thalamus in dystonic animals. Pathological kernicterus staining
was found in the Globus Pallidus (GP) of the jjSsev-group, however it
did not correlate with any imaging findings. Whereas the cerebellum
and GP certainly play a role in the development of dystonia, our novel
finding is that there have to be thalamic and global white matter
changes for the development of acute severe dystonia. We postulate
that cerebellothalamocortical pathways may be indeed a signature of
dystonia in general.

doi:10.1016/j.jns.2013.07.2331
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Psychological burden of brain tumor patients and their caregivers

A. Petruzzi, C.Y. Finocchiaro, A. Silvani, L. Rainoldi, P. Gaviani,
E. Lamperti. Clinical Neurooncology Unit, Fondazione I.R.C.C.S. Istituto
Neurologico ‘Carlo Besta’, Milan, Italy

Background: Brain tumors not only impact patients' quality of life,
but also reduce seriously the caregivers' quality of life.
Objective: We aim to describe brain tumor patients and their
caregivers' quality of life during the illness and assess the existing
relation between clinical and psychological features of patients and
their caregivers.
Patients andmethods: The study involved 72 patient/caregiver couples.
MiniMental State Examination score≥25was patients' inclusion criteria
for the study. To evaluate various psychological features, we used the
following tools: Hospital Anxiety and Depression Scale (HADS), Func-
tional Assessment of Cancer Therapy-Brain (FACT-Br) for patients and
HADS, Caregiver Reaction Assessment Scale (CRA), 36-Item Short-Form
Health Survey (SF-36) for caregivers.
Results: Quality of life was more compromised in caregivers than in
patients. The impairment of caregivers' quality of life appeared mainly in
a significant reduction in their mental health. Most caregivers experi-
enced more anxiety [t(142) = 6.11, p b .001] and depressive symptoms
[t(142) = 2.87, p b .01], as compared with patients. Clinical and
psychological features of patients did not correlate with psychological
patterns of their own caregivers.
Conclusion: Although an anxiety and depression condition is
somewhat expected both in brain tumor patients and in their
caregivers, high levels of anxiety and depression in caregivers must
become an important end-point in clinical trials in that such levels
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compromise their quality of life and worsen their ability to provide
care. It is important for physicians paying attention not only to the
patient's pathology, but also to potential caregiver's physical and
psychological disorders.

doi:10.1016/j.jns.2013.07.2332
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Neuro-Behcet's disease: Report of 51 patients

A. Bourazza, E.J. Abdelhafidb, J. Oumerzoukb, Y. Hsainib. aNeurology of
Military Hospital Mohamed V, Morocco; bMohammed V Souissi, Rabat,
Morocco

Background: Behcet's disease (BD) is a chronic, relapsing, systemic
disorder of unknown etiology. Neurologic involvement in BD is one
of the most devastating manifestations of the disease.
Objective: This study was conducted to describe the clinical and
prognosis aspects of neurologic involvement in BD among patients
attending a department of neurology in a military hospital in Rabat
(Morocco).
Material and methods: Fifty one patients had evidence of and
fulfilled the diagnostic criteria of neurobehcet's disease (NBD). These
patients underwent laboratory and imaging investigations, including
lumbar puncture and computed tomography scanning or MRI.
Results: The study included 33 men and 18 women aged from 17 to
54 years. The analyses of the result found the typical parenchymal
NBD in 69% characterized by lesion of brainstem and atypical
parenchymal NBD in 31% dominated by venous occlusion. All
patients received high dose steroids, and 59% were treated with a
combination of steroids and cytotoxic agents. The follow-up was
good in the atypical parenchymal NBD.
Conclusions: Our study shows that the atypical parenchymal NBD
had good prognosis than parenchymal NBD, and aggressive inter-
vention with corticosteroids and cytotoxic agents may be early in
order to diminish and stabilize the negative effect of neurologic
involvement.

doi:10.1016/j.jns.2013.07.2333
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Dual effect of H89, a potent protein kinase a inhibitor,
on H2o2-induced apoptosis and Nrf2 stabilization

H. Digaleh, F. Khodagholi. Neuroscience Research Center,
Shahid Beheshti University of Medical Sciences, Tehran, Iran

Background: We investigated the effect of H89 as a selective and
potent inhibitor of protein kinase A (PKA) on PC12 neuronal cells. It
has been reported that high levels of neural PKA produce more
synapses; however its possible involvement in apoptotic cell death
has been shown. Nuclear factor erythroid-2 related factor 2 (Nrf2) as
a cytoprotective factor, enhances the antioxidant capacity in the cells
and protects them against cell death.
Objective: Effect of H89, a PKA inhibitor, on H2O2-induced apoptosis
and Nrf2 stabilization.
Material and methods: Morphological analysis of apoptosis was
determined by AO/EB and Hoechst staining. PC12 cells were differen-
tiated and treatedwith different concentrations of H89 (5, 7, 10, 15 and
20 μM)with orwithout exposure to 150 μMof H2O2. Caspase3 and Nrf2
levels were determined by western blotting.

Results: Following H2O2 treatment, cleaved caspase3 increased and
Nrf2 level was downregulated. In PC12 cells, treated with H89 (5, 7
and 10 μM) and H2O2, Nrf2 level increased and caspase3 level was
significantly modulated, in contrast to H2O2-exposed group. Howev-
er, high concentrations of H89 (15 and 20 μM) upregulated caspase3,
by about 2 and 4 folds, and inhibited Nrf2 stabilization. Consistently,
H89 treatment in 15 and 20 μM concentrations, solely, upregulated
pro-apoptotic factor, caspase3, and Nrf2 level decreased, in contrast
to control cells. Hoechst and AO/EB staining confirmed the data
obtained from western blot analysis.
Conclusion: H89, a PKA inhibitor, has dual effects in apoptosis and
survival depending on its concentration.

doi:10.1016/j.jns.2013.07.2334

Abstract — WCN 2013
No: 2421
Topic: 36 — Other Topic
Correlation between errors committed by patients with bipolar
disorder in Bender-Gestalt test and their pessimism and
guilty conscience

A. Kazemia, P. Anjedani Moghadam Araghib. aIslamic Azad University
Tehran Medical Branch, Tehran, Iran; bPsychology, Islamic Azad University
Tehran Medical Branch, Tehran, Iran

Background: Bender-Gestalt test is one of the most widely used
neuropsychological tests, and also an important tool for evaluation of
motor and visual coordination. Bender test expanded this concept on
how the performance of a person may be affected by the perceptual
and motor maturation as well as organic or functional impairments.
Investigations using this test have also been used in patients with
bipolar disorder.
Objective: The objective of this research is to study of the correlation
between errors committed by patients with bipolar disorder in
Bender-Gestalt test and their pessimism and guilty conscience in
PANSS test.
Materials and methods: In this study the correlation method was
used. The statistical sample included 35 males with bipolar disorder
selected by available sampling method in a psychiatry hospital in
Tehran city. The measuring tools were positive and negative
symptom scale (PANSS) and Bender-Gestalt test. The results were
analyzed using Spearman's correlation test.
Results: According to the obtained results a meaningful correlation
among pessimistic and guilty conscience scores, and the twelve
committed errors in Bender-Gestalt test in patients with bipolar
disorder was not observed.
Conclusion: The results of this study showed that the pattern of
errors committed by bipolar patients in Bender-Gestalt test did not
show any significant relationship. Based on this finding, diagnostic
evaluation, therapeutic interventions and rehabilitation for these
patients should be improved.

doi:10.1016/j.jns.2013.07.2335
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Vogt–Koyanagi–Harada syndrome: Reminding for a rare cause of
uveomenigeal syndrome

A. Ruaa, M. Brandãob, A. Marinhob, E. Santosa. aNeurology, Centro
Hospitalar do Porto, Hospital de Santo António, Porto, Portugal; bInternal
Medicine, Centro Hospitalar do Porto, Hospital de Santo António, Porto,
Portugal

Abstracts / Journal of the Neurological Sciences e629 (2013) e629–e678 e675

http://dx.doi.org/10.1016/j.jns.2013.07.2332
http://dx.doi.org/10.1016/j.jns.2013.07.2333
http://dx.doi.org/10.1016/j.jns.2013.07.2334
http://dx.doi.org/10.1016/j.jns.2013.07.2335


UN
CO

RR
EC

TE
D
PR

OO
F

Background: Vogt–Koyanagi–Harada syndrome is a rare disease
defined as bilateral chronic granulomatous panuveitis that may be
associated with CNS, auditory and integumentary manifestations.
Objective: To describe 3 cases of Vogt–Koyanagi–Harada syndrome.
Patients and methods:
Case 1: A 27-year-old woman presented with recurrent bilateral
anterior uveitis in the previous three months. In the last episode she
received oral steroids with partial improvement of the visual acuity.
One month later she complained of blurred vision and headache
with photophobia. The examination revealed bilateral papilloedema.
CSF had lymphocytic pleocytosis. She didn't have skin changes.
Case 2: A 2-year-old woman presented with two-months of
complaints of redness, blurred vision and discomfort in both eyes.
She also had left tinnitus, severe headache, photophobia, and
vomiting. On examination she had bilateral posterior uveitis with
retinal detachment. One month later hair poliosis and achromatic
patches in the face/chest were noticed.
Case 3: A 25-year-old man complained of painful red eye, bilateral
low visual acuity and headache with photophobia in the previous
month. The examination disclosed posterior uveitis with retinal
detachment. CSF showed lymphocytic pleocytosis. Two months later
a hypopigmented lesion developed in the periocular area.
Results: In the three cases other causes of uveomeningeal syndrome
were ruled out and treated with high-dose systemic steroids.
Methotrexate/azathioprine was additionally required because of
recurrent ocular involvement. In all, inflammation decreased and
vision was preserved enabling tapering of the steroid therapy.
Conclusion: Early diagnosis of this syndrome is crucial because
prompt administration of high-dose steroids may prevent perma-
nent visual loss. Usually additional immunosuppression is needed
with a steroid-sparing effect.

doi:10.1016/j.jns.2013.07.2336
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Bereavement in brain tumor: Psychological reactions in caregivers

C.Y. Finocchiaroa,b, L. Rainoldia, A. Petruzzia, G. Simonettia, A. Silvania,
E. Lampertia. aClinical Neurooncology Unit, Fondazione I.R.C.C.S. Istituto
Neurologico ‘Carlo Besta’, Italy; bUniversità Vita-Salute San Raffaele,
Milan, Italy

Background:When brain tumor patients' conditions decline and death
occurs, caregivers deal with the adaptation to a new life condition.
Objective: We aim to describe changes in quality of life, anxiety and
depression experienced by caregivers after bereavement of their
loved one.
Material and methods: The study involved 44 caregivers of brain
tumor patients in two different periods. In order to evaluate the
psychological features the following tools were provided: Hospital
Anxiety and Depression Scale (HADS) and 36-Item Short-Form Health
Survey (SF-36). First data collection (T1) occurred when caregivers,
together with the patients, were attending the Neuro-oncology Unit
of IRCCS Istituto Neurologico C. Besta, Milan, Italy. The same variables
were detected in a period of time ranging from 18 months to 3 years
after bereavement (T2).
Results: Of the 44 caregivers involved, 4 could not be reached and 3
did not give consent to participate in the research. The 37 caregivers
tested in T2 reported levels of anxiety and depression lower than
those experienced in T1. In T2 higher scores were detected in
psychological well-being scales (Social Functioning, Role Emotional,
Mental Health) while scores related to physical health remained
almost unchanged from T1 to T2.

Conclusion: Data shows that brain tumor impacts more on
caregivers' mental health. From 18 months after bereavement
onward, caregivers reported a psychological well-being higher than
the one experienced during the illness of their loved one. Even if
grief elaboration is a long and painful experience caregivers seem to
have elaborated the loss of their loved one and have restored interest
in life.

doi:10.1016/j.jns.2013.07.2337
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Alginate oligosaccharide upregulates Ampk and induces
mitochondrial biogenesis in H2O2-exposed Pc12 cells

F. Khodagholi, S. Khoramian Tusi, F. Foolad. Neuroscience Research
Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Background: Many studies show mitochondrial dysfunction in aging
and some diseases such as Alzheimer's disease (AD). Mitochondrial
biogenesis is a special defensive mechanism that many factors
involved in it include:

1) AMPK and CREB as stimulater of PGC-1α;
2) NRF1 that is stimulated by PGC-1α; and
3) Tfam expression and initiation of mitochondrial DNA replication.

Objective: Effect of alginate oligosaccharide on mitochondrial
biogenesis.
Materials and methods: PC12 cells were pretreated by AOS for 12 h,
then exposed to compound C (10 μM), AMPK inhibitor, for 12 h.
Then, cells treated by H2O2 (150 μM) for different times. In addition,
we compared the effects of enzymatically depolymerized unsaturat-
ed AOS with heat-degraded saturated AOS. The level of mentioned
factors was determined by Western blotting and the mitochondrial
number was measured by Mito Tracker Red fluorescent staining.
Result: After H2O2 treatment, AMPK, PGC-1α, NRF1, Tfam and
Cytochrome c increased and reached the highest level at 8 h after
exposure, and then continually started to decrease. Also, phospho-
CREB/CREB ratio increased but the highest level was at 12 h.
Pretreatment with AOS caused a significant increase in the level of
AMPK, PGC-1α, NRF1, Tfam, Cytochrome c and phosphor-CREB/CREB
ratio in H2O2-induced cells and stayed higher than H2O2-treated cell
till 24 h. In the group with compound C, we found a weaker effect of
AOS on the induction of mitochondrial biogenesis. The results
showed that heat-degraded saturated AOS has more effect on this
pathway compared to enzymatically depolymerized unsaturated
AOS.
Conclusions: Mitochondrial biogenesis is involved in AOS-mediated
protection.

doi:10.1016/j.jns.2013.07.2338
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Duane syndrome: A case report

H. Akguna, M. Yucelb, S. Alayc, O. Ozc, F.C. Gundogand, Z. Odabasic,
S. Demirkayac. aDepartment of Neurology, Etimesgut Military Hospital,
Ankara, Turkey; bDepartment of Neurology, Kasimpasa Military Hospital,
Istanbul, Turkey; cDepartment of Neurology, Gulhane Military Medical
Academy, Ankara, Turkey; dDepartment of Ophthalmology, Gulhane
Military Medical Academy, Ankara, Turkey
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Background: Duane's syndrome is characterized with a defect in the
nucleus of the sixth cranial nerve and/or a developmental defect of
the sixth cranial nerve axon. It was first described in 1879 by Heuck
in a patient with a serious eye movement restriction and globe
retraction. Alexander Duane reported a series of 54 cases in 1905 and
the syndrome was named after him. Heterochromia can be seen in
Duane's syndrome.
Objective: In this report we would like to present a rare case of
Duane syndrome with heterochromia.
Patients and methods: A 38-year-old male patient presented to our
outpatient clinic with complaints of double vision which he had
since childhood. He stated that his complaints increased especially
when looking to the left. The color of his eyes had been different
since birth. His right eye was green, and his left eye brown. On the
neurological exam left sided sixth cranial nerve palsy was present.
Other neurological findings were normal.
Results: On his brain MRI and brainstem thin slice MRI, the
intracysternal segment of the sixth cranial nerve was visualized on
the right but not on the left side.
Conclusion: Because of its rare nature and the absent left sixth
cranial nerve on the brain MRI we found this case worth reporting.

doi:10.1016/j.jns.2013.07.2339
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Avicenna's description of Willis circle

A. Zargarana,b, A. Karimia, S.A. Ahmadic, A. Borhani-Haghighid.
aStudent Research Committee, ShirazUniversity ofMedical Sciences, Shiraz,
Iran; bDepartment of Traditional Pharmacy, Shiraz University of Medical
Sciences, Shiraz, Iran; cResearch Office for the History of Persian Medicine,
Shiraz University of Medical Sciences, Shiraz, Iran; dDepartment of
Neurology, Shiraz University of Medical Sciences, Shiraz, Iran

Background and objective: Willis circle is an interconnection
between anterior and posterior, and right and left cerebral circula-
tions. It supplies brain and neighboring structures. Although this
circle was noticed briefly and incompletely by ancient doctors, it is
described completely by Thomas Willis in the book of Cerebri
Anatome in 1664. In this study, the description of Avicenna, who was
one of the most important scientists of the medieval period, about
Willis circle is investigated. It can be important to shed light on a
part of history of neurology.
Method: Arabic and Persian versions of Canon on Medicine,
Avicenna's medical encyclopedia were studied and his point of view
about Willis circle was compared with current and also ancient
terms.
Results: Avicenna (980–1037) was one of the great scholars in
medieval time. He wrote about this circle in the third volume of the
Canon, in the section about head diseases. According to Avicenna's
description, Willis circle was well known. Persian scholars can
dissect in the ancient and medieval era. With regard to this, they had
good information about human bodies and progress the previous
Greco–Roman knowledge.
Conclusion: There is a gap between the knowledge of the medieval
Persians and current era. It was acquired in the Renaissance, when
western scholars refused the medieval knowledge, created the new
paradigm of medicine and became the leadership of science. It seems
that many of the eastern medieval findings were forgotten in this
transmission. Therefore many well known subjects in the medieval
era were rediscovered by western scientists after 16th century AD.

doi:10.1016/j.jns.2013.07.2340
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Rhinocerebral mucormycosis: Clinical features and prognosis,
two case reports and review of the literature

A. Riahi, I. Bedoui, N. Touati, O. Ben Ouaday, M. Mansour, J. Zaouali,
R. Mrissa. Department of Neurology, Military Hospital, Tunis, Tunisia

Background: Rhinocerebral mucormycosis is a rare opportunistic
fungal infection of the upper airways. Cerebral involvement is
exceptional and life threatening.
Objective: We report two cases of rhinocerebral mucormycosis and
we discuss their clinical features and prognosis.
Case report: Patient A, a 60 year old diabetic woman presented with
fever, acute multiple right cranial nerve palsy (Garsin's syndrome). Few
days later, a strokewith left side paralysis occurred. Cerebral-MRI showed
right middle cerebral artery stroke with occlusion of the right carotid and
a thickening of cavum mucosa. CSF analysis showed lymphocyte-type
meningitis. Viral, bacterial and fungal serologies and cultures were
negative. Cavum biopsy confirmed the diagnosis of mucormycosis.
Patient B, a 69 year old man with history of mucosa-associated
lymphoid tissue pulmonary lymphoma, has presented a left fronto-
temporal and retro-orbital headache with exophthalmia for one year.
Cerebral-MRI showed liquid filling ethmoidal cells with a thickening
of the left maxillary sinus mucosa. Facial CT-scan showed a left retro-
orbital tissular process with bone lysis. Biopsy confirmed the
diagnosis of orbital mucormycosis.
Discussion: Rhinocerebral mucormucosis is a life threatening infection
and outcome is highly dependent on early diagnosis and treatment.
Diagnosis is based on the biopsy. Both patients were treated by
Amphotericin B, Fluconazole IV for 4 weeks. The outcome was good
with clinical, biological and radiological improvement for patient B,
while patient A had died of a massive pulmonary embolism.
Conclusion: Our observations highlight the various clinical features
of rhinocerebral mucormycosis. Some features like cranial nerve
palsies and strokes should be considered of severe prognosis.

doi:10.1016/j.jns.2013.07.2341
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An unusual case of subacute sclerosing panencephalitis (SSPE)
with cognitive decline and simultanagnosia

Z. Ozdemir, A. Soysal, G. Gul, N. Behrem Gayir, B. Ciftci Kavaklioglu.
Bakirkoy Prof. Dr. Mazhar Osman Mental Health and Neurological
Diseases Training and Research Hospital, Istanbul, Turkey

Objective: To introduce a case of subacute sclerosing panencephalitis
(SSPE) presenting with cognitive decline, hemiparesis, simultanagnosia,
and diagnostic MRI findings.
Case report: A 21-year-old male patient was admitted to our hospital
with hemiparesis, hesitant speech and progressive cognitive decline in
the absence of myoclonus. His sister defined that the patient had an
epileptic seizure one month ago and then developed disorientation.
Neurological examination revealed prolongation of reaction time,
disorientation of time and person, slight hemiparesis on the right side,
hyperactive deep tendon reflexes and simultanagnosia. T2-weighted and
FLAIR MR images showed extensive gray matter changes involving both
temporal and parieto-occipital regions that are more prominent on the
left side. EEG revealed recurrent periodic sharp and slow paroxysms.
Extensive serum and BOS analysis for metabolic and infectious diseases
revealed negative results. A diagnosis of SSPE was confirmed by elevated
serum and BOS measles IgG titers.

Abstracts / Journal of the Neurological Sciences e629 (2013) e629–e678 e677

http://dx.doi.org/10.1016/j.jns.2013.07.2339
http://dx.doi.org/10.1016/j.jns.2013.07.2340
http://dx.doi.org/10.1016/j.jns.2013.07.2341


UN
CO

RR
EC

TE
D
PR

OO
F

Conclusion: SSPE is a slowly progressive degenerative disease of the
central nervous system caused by a latent defective measles virus
infection. Hallmarks of this entity include progressive cognitive
decline, myoclonia, a generalized periodic pattern on EEG, and deep
white matter abnormalities on MRI. In our case, although patient and
relatives did not define any myoclonic jerks, we suggested a
diagnosis of SSPE according to especially cognitive decline and MRI
results. EEG and CSF examinations confirmed this disease.

doi:10.1016/j.jns.2013.07.2342
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Carcinomatous meningitis from cervix uteri carcinoma

B. Zllamia, E. Bashab, B. Cekrezia, E. Hutic, E. Rocia.
aNeurology, American Hospital, Tirana, Albania; bNeurology, Central
Military Hospital, Tirana, Albania; cOncology, American Hospital, Tirana,
Albania

A right handed female patient, 52 years old, was presented at emergency
with a headache with nausea, vomiting and seizures; the symptoms
started two weeks ago with nausea and vomiting. At another diagnostic
center CT was performed on the head that was normal; after she was
released from hospital she had an episode generalized seizure. The
patient was diagnosed seven years ago with cancer of uterine cervix T1b.
She had surgery, and then she was treated with chemotherapy. Six
months before PET scan was performed where bone metastasis,
mediastinal and peritoneal metastasis were seen, she has eight cycles of
chemotherapy. After chemotherapy PET scan was performed, and full
metabolic regression of the lesionwas found. The neurological symptoms
started two weeks after the last cycle of chemotherapy.
The patient is somnolent and has dysathtric and monotone speech,
left monoparesis, bilateral Babinski, and meningeal signs.
MRI of the head and the spine with gadolinium revealed multiple
vertebral metastases; lumbar puncture was performed onmultiple areas
of contrast enhancements of meningeal tissue in the brain and at the
thorachal region. CSF histopathology examination revealed squamous
cell poorly differentiated carcinoma. After oncologic consultation, it was
recommended that the patient should have intrathecal methotrexate
treatment but that was refused by her family members. Carcinomatous
meningitis from uterine cervix-related malignancies is a rare complica-
tion; its incidence has increased probably survival time from the primary
disease is extended.
This rare complication occurs in the advanced stage of cervical cancer.
MRI of the head is a useful tool for the diagnosis but the lumbar punctures
for neoplastic cells are the gold standard, and the prognosis remains poor.

doi:10.1016/j.jns.2013.07.2343
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Inborn errors of metabolism: Characterization of a group of
patients with onset during adulthood

A. Ruaa, C. Garridob, A. Tunaa, M. Magalhãesa, J. Damásioa. aNeurology,
Centro Hospitalar do Porto-Hospital de Santo António, Porto, Portugal;
bPediatrics, Centro Hospitalar do Porto-Hospital de Santo António, Porto,
Portugal

Background: Inborn errors of metabolism (IEM) are a heterogeneous
group of genetic conditions,with adult-onset occurring in 20%of patients.
Objective: Clinical characterization of patients with adult-onset IEM.

Methods: Identification of patients with adult-onset IEM who were
screened for biochemical or molecular metabolic studies from
January 2008 to December 2012. Review of clinical files.
Results: 142 patients were identified, and 56 were excluded after a
clinical review identified symptoms' onset in childhood/adolescence. Of
the remaining 86 patients, 22 had a neuromuscular disorder, 22 with
stroke/TIA, 12 with movement disorder, 12 with leukodystrophy, 9 with
neuropsychiatric symptoms, 6 with epilepsy, and 3 with optic neurop-
athy. In 17 patients it was possible to establish a diagnosis of IEM,
10♀, with an average age of onset of 38 years (20–63 years). When
considering a clinical presentation, an IEM was confirmed in 22.7% of
patientswith neuromuscular disorder (5withmitochondrial cytopathies,
2 of which have progressive external ophthalmoplegia), 22.2% have
neuropsychiatric manifestations (2 with mitochondrial cytopathies),
18.2% with stroke/TIA (2 have Fabry's disease and 2 with mitochondrial
cytopathies, one of whichwasMELAS), 18.2% have amovement disorder
(3 with Wilson's disease, 1 with mitochondrial cytopathy), and 16.7%
have leukodystrophies (1 with Krabbe's disease, 1 with mitochondrial
cytopathy). In 35 patients other disorderswere identified, in 18 a definite
diagnosis was not established and in 16 investigations are still ongoing.
Conclusion: We wish to draw attention into adult-onset IEM. In our
group of patients an IEM was confirmed in 19.7%, allowing the
institution of appropriate treatment and genetic counseling.We believe
that a systematic approach guided by clinical presentation will allow
the identification of a significant percentage of these rare diseases.

doi:10.1016/j.jns.2013.07.2344
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Concomitant radio-chemotherapy with CCNU after radical
removal of newly diagnosed glioblastoma: Preliminary results
of a single center retrospective study

G. Kaloshi, B. Cakani, O. Spahiu, G. Brace, E. Roci, P. Djamandi,
A. Rroji, M. Petrela. UHC ‘Mother Theresa’, Tirana, Albania

Background: When given concurrently with radiotherapy,
Temozolomide has led to improved survival in GBM patients raising
the possibility of its radiation potentiation.
Objective: This study was conducted to determine the relative contribu-
tion of concomitant CCNU in patients with newly-diagnosed GBM.
Patients and methods: We identified all patients operated on for a
supratentorial GBM and further treated with radiotherapy and
CCNU-based chemotherapy either in a concomitant and adjuvant
(group 1) or adjuvant only (group 2) setting. The primary endpoints
of this study were progression-free survival (PFS), overall survival
(OS) and the secondary endpoint was the toxicity.
Results: Forty-two patients (group 1, n = 20; group 2, n = 22) were
included in this study. The two arms were well balanced according to
their baseline characteristics (including age, KPS). The median follow-
up was 15.7 months (95% CI, 12 to inf months). A borderline statistical
difference (p= 0.07) was observed according to the PFS between two
groups (12 vs 8 months). The median survival OS was 19 months (95%
CI 14.1 and 24.7 months) with RT plus CCNU and 11.6 months (95% CI
11.2 and 17.2 months) with adjuvant group, p = 0.09 by the log-rank
test. Hematological toxicity was absent during concomitant chemo-
radiation and mild (9%) in adjuvant therapy.
Conclusions: Concurrent and adjuvant CCNU is associated with
improved survival compared to adjuvant CCNU alone. These results
highlight the contribution of CCNU in the radiation effect when given
concomitantly.

doi:10.1016/j.jns.2013.07.2345
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A case of spontaneous intracranial hypotension with
cerebellar symptoms

S. Korkmaza, K. Hamamcioglub, M. Aksuc, M. Ozturkd. aNeurology
Department, Acibadem University Medical Faculty, Turkey; bNeurology
Unit, Acibadem Kayseri Hospital, Turkey; cNeurology Department,
Erciyes University Medical Faculty, Kayseri, Turkey; dRadiology Department,
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Spontaneous intracranial hypotension (SIH) is a rare clinical syndrome
caused by spontaneous cerebrospinal fluid (CSF) leak, mainly charac-
terized by postural headache and low CSF pressure. Besides postural
headache, common accompanying clinical features include neck pain,
nausea, vomiting, dizziness, vertigo, ataxia, blurred vision, and diplopia.
More severe neurological manifestations such as parkinsonism and
bulbar weakness occur infrequently.
Diagnosis of SIH should be considered in patients presenting with
postural headache, which cannot be attributed to another cause.
Neuroimaging, particularly MRI, is very useful in establishing the
diagnosis and in identifying the site of leak.
Herein, we describe a case with postural headache, normal CSF
pressure, and typical MRI findings of SIH. However, our case had quite
atypical symptoms such as dysartria, dysphagia, and ataxia for SIH.
A 64-year-old man, previously healthy, presented with postural
headache, nausea, vomiting, dysarthria and ataxia. Onset of symptoms
was 2 years ago. His medical and family histories were unremarkable.
There were no trauma and surgery history especially on the spinal. On
neurological examination, there were dysarthria, ataxia, bilaterally
extensor plantar response, and bilateral dysmetria. Laboratory findings
were normal. Opening pressure of CSF and the other biochemical tests
were normal. Coronal and sagittal T1-weighted gadolinium-enhanced
MRI revealed pachymeningeal enhancement, sagging of the brain,
effacement of the perimesencephalic cistern.
In conclusion, the clinical spectrum of SIH can be wide as to include
cerebellar and bulbar symptoms. The presence of clinical suspects for
SIH and MRI findings is very important for diagnosis.

doi:10.1016/j.jns.2013.07.2347
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Clinical features and outcome of ALS-like disorders: Two year
follow-up of three cases and review of the literature

A. Riahi, I. Bedoui, E. Zangar, R. Lansari, M.Mansour, J. Zaouali, R. Mrissa.
Department of Neurology, Military Hospital of Tunis, Tunis, Tunisia

Background: Amyotrophic lateral sclerosis (ALS) is a fatal neurode-
generative disease of unknown etiology. Various ALS-like disorders
mimic the clinical feature of ALS, but prognosis is thought to be better.
Objectives: We report 3 cases of ALS-like disorders and we discuss the
clinical, electrophysiological features, etiologies and the outcome of this
disorder.
Case reports: Three patients (2men, 1woman,mean age: 51 years) has
presented with limb weakness and wasting associated with brisk
muscle stretch reflexes and fasciculation, without any sensory involve-
ment. EMG showed a motor neuron disease in 3 cases. Etiologic
investigation had found respectively a sigmoid adenocarcinoma, a
Gougerot–Sjögren syndrome (GSS) and a monoclonal gammapathy. All
patients underwent etiologic treatment and had been followed for
2 years. Two patients have been stabilized without reversibility of the
symptoms. The disease course has just slowed down in the third patient
(with monoclonal gammapathy), which may imply that underlying
etiology was not correctly treated.
Discussion: ALS-like must be searched in case of an anterior horn
disease by an exhaustive assessment. Treatment of the causing
pathology has been reported to improve the disease course and even
reverse the symptoms, especially in infectious and toxic causes. In
our patients, handicap didn't improve; instead we noted a stabiliza-
tion or slow evolution of the symptoms, which extend the life span.
Conclusion: The importance of recognizing ALS-like syndromes lies
in the potential reversibility of the disease, or at least, a delayed
mortality.

doi:10.1016/j.jns.2013.07.2348
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Primary dural MALT lymphoma mimicking a meningioma: A
case report

I. Taifasa, A.C. Zeghoudia, Y.S. Cordolianib, C. Hubertc, V. Sudacevschia,
P. Pencaletd, D. Concescua, F. Picoa. aDepartment of Neurology and
Stroke Center, Versailles Hospital, University of Versailles Saint-Quentin
en Yvelines, Versailles, France; bDepartment of Radiology, Private
Hospital of Parly 2, Le Chesnay, France; cDepartment of Radiology,
Versailles Hospital, Versailles, France; dDepartment of Neurosurgery,
European Hospital of Paris La Roseraie, Aubervilliers, France

Background: Primary dural lymphoma is a rare subtype of primary
central nervous system lymphoma. Mucosa-associated lymphoid
tissue (MALT) lymphomas are the most common subtype of non-
Hodgkin's lymphomas primarily involving the dura. They usually
appear as single or multiple extra axial lesions with homogeneous
contrast-enhancement mimicking a meningioma.
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Case report: A 54-year-old woman presented with a two-month
history of ataxia and left hearing loss. MRI showed an extra-axial
tumor arising from the left cerebellar tentorium, measuring
5 cm × 3,7 cm × 2,3 cm, infiltrating the left internal auditory canal
and the left foramen lacerum, T2 hyperintense, and T1 isointense,
with homogeneous contrast enhancement. This pattern was highly
suggestive of a meningioma. The biopsy showed a lymphoid
infiltrate, without evidence of B-lymphocyte clonality. The patient
improved after incomplete surgical resection and corticoid therapy.
She was admitted one year later, for a one-month history of unusual
headache, with nausea and vomiting. Brain MRI showed an enhancing
tumor of the left tentorium with mass effect. A stereotactic biopsy
established the diagnosis of a mucosa-associated lymphoid tissue, a
subtype of low-grademarginal zonenon-Hodgkin lymphoma (CD 20+,
CD3, CD79A).
Discussion: This case demonstrated the potential pitfall of imaging
findings of dural MALT lymphoma, a rare condition which can lead to
a misdiagnosis of meningioma.

doi:10.1016/j.jns.2013.07.2349
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Depression in LRRK2-associated Parkinson disease
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Background: The prevalence of the leucine-rich repeat kinase 2 gene
(LRRK2) at the PARK8 locus on chromosome 12p11.2–q13 in
Parkinson's disease (PD) varies according to the geographical and
ethnicity origins. In North Africa it represents about 35.7% of sporadic
forms.
Depression is one of the most common non-motor symptoms of
Parkinson's disease (PD). However the prevalence and the pattern of
depression are lacking for LRRK2 (leucine-rich kinase 2)-associated PD
patients.
Purpose: The purpose of this study was first to describe depression in
LRRK2-associated PD patients, secondly to look for the impact of
depression on activities of daily living and finally to compare prevalence
of depression between LLRK2-associated PD patients and sporadic PD
patients.
Methods: 40 patients diagnosed with PD-related LRRK2 G2019S
mutation and 60 patients with sporadic PD were included in the
study. All patients undergoing antidepressant, hypotension, corticoid
or anti-tuberculosis treatment were excluded. Depression was
screened by the Geriatric Depression Scale-long form. The impact
on activities of daily living was assessed by Schwab and England
Scale (indexed in UPDRS).
Results and discussion: Ninety six patients fulfilled inclusion
criteria (thirty patients with PD-related LRRK2 G2019S mutation
and sixty-six with PD sporadic form). 23 patients with mutation and
57 with sporadic PD had depression. Our results suggest that
depression in PD is associated with increased disease severity and
limitations in the activities of daily living but not with the l-dopa
dose.
Conclusion: The association between depression and PD-related
LRRK2 G2019S mutation needs further clarification.

doi:10.1016/j.jns.2013.07.2350
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Background: Patients with brain tumor are rarely assessed for quality of
life and psychological variables and even fewer studies have investigated
these features in patients with a recurrence of brain tumors.
Objective: The aim of the present study was to investigate the
reaction to the illness of patients with recurrent brain tumors.
Patients and methods: We enrolled 81 patients with recurrent CNS
tumors. Multidimensional aspects of quality of life were assessed
through “Functional Assessment of Cancer Therapy-Brain”; “Hospital
Anxiety and Depression Scale” and “Psychological Distress Inventory”.
KPS was used to evaluate functional status of patients.
Results: The distress of our sample was significantly lower than the
distress reported in patients affected by other cancer types. All mean
Fact-Br sub-scale scores were significantly lower in patients as
compared with normative data. There were significantly lower scores
in our sample for functional well-being and for social/family well-being
than a sample of patients with primary brain tumors. Unexpectedly,
emotional well-being mean score was significantly higher in our
recurrence sample than in patients with primary brain tumors. The
anxiety seems not to be influenced by relapse diagnosis; depression
instead was significantly higher than the normative data.
Conclusion: The recurrence of a brain tumor can have a major impact
on patients' condition and their psychological response than KPS levels.
The dissociation betweenpatients' judgment on their quality of life (bad
excepted for emotional) and their reported distress (low) is the most
intriguing finding, suggesting highly preserved coping strategies in the
emotional sphere despite intact judgment and disease awareness.

doi:10.1016/j.jns.2013.07.2351
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complex syndrome

M. Petrovaa, O. Grigorovaa, G. Georgievab, L. Penevb, L. Traykova.
aDepartment of Neurology, Medical University Sofia, Bulgaria; bDepartment
of Radiology, City Clinic Sofia, Sofia, Bulgaria

Background: Hirayama disease (HD) is a rare lower motor neuron
disease. Although various possibilities have been proposed for the
etiology of HD, the exiting theories are insufficient.
Objective: Here we present the first case of HD in Bulgaria and
discuss the pathophysiological, immunological and imaging charac-
teristics of the disease.
Patients and methods: The patient had a complete and thorough
medical, neurological, neurophysiological (EMG, SSEP, MEP), radio-
logical (3 T MRI), and immunological evaluation.
Results: A 21-year-old man presented with a 2-year history of
gradual loss of muscle mass and weakness in his left hand extending
to the forearm. Neurological examination revealed moderate atrophy
and slight weakness of the intrinsic left hand and forearm flexors, as
well as slight weakness of some intrinsic right hand muscles. EMG
showed chronic neurogenic changes in both hands. Conventional
cervical MRI and cervical MRI in the fully flexed position demon-
strated typical features for HD. Additionally, immunological tests
revealed selective IgA deficiency.
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Conclusion: The most widely accepted hypothesis for the underlying
pathogenic mechanism of HD is cervical myelopathy based on the
spinal flexion mechanism. However, it does not explain the natural
history of the disease. Several recent studies report different immuno-
logical changes in patients with HD. Together with typical MRI findings,
our patient also has a selective IgA deficiency. This data suggests that
additional immunological mechanismmay play a role in the pathogen-
esis and progression of HD, but this finding warrants further study.

doi:10.1016/j.jns.2013.07.2352
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Macular tuberculoma and optic neuritis: Rare association with
tuberculosis meningo-encephalitis

J. Mounacha, A. Laktaouib, K. Redaa, A. Rouimib. aMohamed V Teaching
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Introduction: Tuberculosis is an endemic disease responsible for
death and morbidity in developing countries.
Case report:A50-year-oldmanwith nomedical historywas admitted to
the emergency department for meningism associated with fever and
confusion. The ophthalmic exam showed a decline in left visual acuity, a
reduction of light perception, VIth nerve left oculomotor paralysis, and
ocular fundus demonstrating a yellow tumor located on the posterior
segment, measuring 1.5–2 mm, papillomatous and prominent in the
vitreous cavity. Fluorescein angiography showed a peritumoral
choroiditis area, miliary tubercles of the choroid, and sectorial papillo-
matous edema. Color retinography unmasked inflamed posterior
vitreous areas. Echography demonstrated a 4- to 5-mm oval hyper-
echogeneous and calcified tumor alongwith hyperechogeneous vitreous
areas. Lumbar puncture showed lymphocytic meningitis associatedwith
hyponatremia. The CT scan and MRI demonstrated optic neuritis. The
antibiotic therapy was initiated and the outcome was favorable.
Discussion: This case report shows the importance of systematic ocular
fundus in the presence of systemic tuberculosis and outlines the
assessment of color retinography to unmask vitreous lesions. It shows
the importance of radiological imaging in the semiological study of
orbital and cerebral lesions.

doi:10.1016/j.jns.2013.07.2353
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cause of myelopathy

A. Veigaa, A. Velona, J. Gabriela, J.P. Pereirab, J. Xavierb, M.R. Silvaa.
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Introduction: Intracranial dural arteriovenous fistula (DAVF) is a rare
acquired abnormality whose clinical manifestations are dependent on
the pattern of their venous drainage.
Case report: A 50 year old male presented with a progressive gait
disturbance which started 4 months before. He also developed urinary
incontinence and constipation. Cervical MRI revealed an extensive
spontaneous hyperintensity involving medulla oblongata and cervical
medullar transition until C3 suggesting a tumoral or inflammatory/
infectious lesion. The serological and CSF syphilis reactions were positive.
Hewas startedwith penicillin. In 3 weeks the lesion progressed rapidly to
flaccid tetraplegia with a respiratory dysfunction. No other symptoms

were found including headache or cervical pain, tinnitus, fever or
previous trauma. The cervical MRI showed the same lesion extending
now until C5 with epidural venous plexus dilatation and “flow voids”
suggesting an arteriovenous shunt. The angiography confirmed aDAVF at
the level of jugular foramen fed by the jugular and hypoglossal branches
of ascendant pharyngeal artery and a petrous branchofmiddlemeningeal
artery; venous drainagewas to a suboccipital vein and this one drains to a
perymedullar vein being that this phenomenon was responsible for the
clinical presentation. The fistula was occluded and in the control
angiography no abnormality was found. At a neurological exam he
presents a flaccid tetraparesis grade 3 (MRC) and regained partial
autonomous ventilation.
Conclusion: Rare reports of intracranial DAVFs with perimedullary
venous drainage were found in the literature. These usually present
with myelopathy, rarely hemorrhage. Endovascular therapy is the
gold standard. An attempted recognition of this entity is crucial for a
better neurological outcome.

doi:10.1016/j.jns.2013.07.2354
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Introduction: In a patient presentingwith neuropsychiatric symptoms,
especially in the absence of a previous psychiatric history, is obligatory
to exclude an organic etiology.
Clinical cases:

1. A 68 yo female, with history of myocardial infarction, spontaneous
abortion (1st trimester), persistently positive IgM anticardiolipin
antibody titers presented with a 3 month neuropsychiatric syn-
drome (euphoria, disinhibition, hyper-religiosity, delusions of
grandeur, executive dysfunction, visual hallucinations) and later
seizures. She had no psychiatric history. Brain MRI showed old
subcortical and basal ganglia ischemic lesions. She met the criteria
for primary antiphospholipid syndrome. She improved with hypo-
coagulation, anti-epileptics and neuroleptics.

2. A 47 yo female presented with Behçet's disease (BD) which was
diagnosed at 32 yo (recurrent ulcers, uveitis, erythema nodosum). By
then she had psychiatric symptoms, and was stabilized with
neuroleptics. At 45 yo she had active BD and startedwith disinhibition,
hyper-religiosity, delusions of grandeur and obsessive cleaning. Brain
MRI excluded acute lesions, electroencephalogram and CSF were
normal. Psychiatric symptoms improvedunder quetiapine and sodium
valproate.

3. A 51 yo female, with unremarkable personal history, was
admitted in hospital to donate a kidney to her husband. Two days
after surgery she started behavioral (agitated, disinhibition,
obsessive cleaning) and sleep changes, followed by persecutory
delusion. CSF showed pleocytosis (45 leucocytes/uL–44 lympho-
cytes, 1 polymorphonuclear), proteins 0.26 g/dL and glucose
0.66 g/dL. PCR analysis was positive for enterovirus. She recovered
with supportive treatment and was discharged asymptomatic.

Discussion:We presented rare causes of organic psychosis. Psychiatric
symptoms, even if isolated, can be the form of presentation of
neurological disorders. It highlights the importance of an early
recognition in order to ensure proper treatment.

doi:10.1016/j.jns.2013.07.2355
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Prophylaxis of pediatric headache with Topiramate

S. Al Faqih. National Hospital, Swaida, Syria

Background: Headache (HA) is a very common neurological problem
in the pediatric population. Topiramate (TPM) is currently approved in
children 2 years of age and older as an adjunctive treatment of partial
and primary generalized seizures. Historically, anticonvulsants have
proven effective for adult HA and, in fact, given this, and the availability
of safety data on TPM in the pediatric population, it is an agent that
holds promise for HA prophylaxis in children. There is at least one small
case report indicating efficacy in pediatric migraine but there are no
studies to date including patients with CDH and mixed type HA.
Objective: To determine if Topiramate is an effective agent in the
treatment of headache, including migraine, chronic daily headache
(CDH) and mixed type headache, in the pediatric population.
Methods: A retrospective chart review was conducted of patients seen
in the pediatric HA clinic at Children's Hospital and treated with TPM.
Results: 30 patients were treated with TPM. Responses to TPM were as
follows:
Ha free (11); significant (N75%) reduction in headache (9); moderate
(50–75%) reduction in ha (5); four patients stopped TPM secondary
to side effects; and three patients failed to respond.
Overall, 67% of the patients treated with TPM achieved HA freedom
or significant improvement. In those patients with CDH, 73.6%
achieved HA freedom or significant improvement and 36.8% became
HA free.
Conclusions: TPM is a well tolerated and efficacious medication for
the treatment of pediatric HA and is effective in much smaller doses
than generally needed when treating seizures.

doi:10.1016/j.jns.2013.07.2356
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Neurophysiological study in infantile neuroaxonal dystrophy:
Retrospective review of seventeen North-African patients

I. Kraouaa, M. Romanib, H. Benrhoumaa, H. Klaaa, A. Hassen-Rouissia,
E.-M. Valenteb, N. Gouider-Khoujaa, I. Ben Youssef-Turkia. aDepartment
of Child and Adolescent Neurology, National Institute Mongi Ben Hmida of
Neurology, Tunis, Tunisia; bIRCCS Casa Sollievo della Sofferenza, Mendel
Laboratory, San Giovanni Rotondo, Roma, Italy

Background: Infantile neuroaxonal dystrophy (INAD) is a rare autoso-
mal recessive neurodegenerative disorder due to PLA2G6 mutations.
Objective: To characterize both the EEG patterns and EMG findings in
INAD. To compare EEGs and EMGs according to the age in patients who
had serial exams.
Patients and methods: Over 7 years (2005–2012), 17 patients were
diagnosed INAD according to Nardocci criteria and carrying PLA2G6
mutations. EEGs were performed in 14 patients and reanalyzed
according to background activity, fast rhythms, and epileptiform
activity. EMGs were obtained in all but one patient.
Results: EEGwas normal in seven patients and abnormal in seven with
fast rhythms in six all aged more than 2 years old with additional few
slowwaves and spikes in three of them,while one child had generalized
spike waves predominantly in the centro-temporal regions. Two
patients with fast rhythms on EEG had earlier investigations that
reported normal findings. EMG showed axonal motor neuropathy in
eleven patients, sensory and motor neuropathy in two patients and
horn cell involvement in one. The two remaining patients had normal

EMG which was performed before 2 years of age. Four patients with
abnormal EMGs had earlier exams that were normal.
Conclusion: Although not specific, neurophysiological findings, namely
the presence of fast rhythms on the EEG and signs of chronic denervation
are highly suggestive of INAD in the appropriate clinical and imaging
context. EEGpattern and EMGfindings depend on the stage of the disease
course and normal exams in the early stage do not exclude the diagnosis.

doi:10.1016/j.jns.2013.07.2357
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Acoustic noise leads to an attention shift indicated by brain direct
current (DC) potential changes

K. Trimmela, M. Trimmelb. aDepartment of Neurology, Center for Public
Health, Medical University of Vienna, Vienna, Austria; bInstitute of
Environmental Hygiene, Center for Public Health, Medical University of
Vienna, Vienna, Austria

Background: Acoustic environmental noise is known to adversely affect
information processing via attention mechanisms. Facilitation and
inhibition of information processing are basic mechanisms of selective
attention. Suchmechanisms can be investigated by analyzing information
processing under conditions of external directed attention (intake of
environmental information) versus internal directed attention (rejection
of environmental stimuli). This study investigated effects of noise on brain
direct current (DC) potential shifts – which are discussed to represent
different states of cortical activation – of intake and of rejection tasks.
Objective: It was hypothesized that without noise rejection tasks are
associated with more positive DC potential changes compared to
intake tasks and that under noise both kinds of tasks are associated
with positive DC shifts as an expression of cortical inhibition caused
by noise.
Material and methods: DC potential shifts were analyzed from scalp
EEG at 16 standard locations in 46 persons. Noise effects were
investigated by irrelevant speech and by white noise, and attention
tasks consisted of figural and verbal tasks to take into account
modality effects.
Results: Without noise, rejection tasks showed more positive DC
potential changes compared to intake tasks, whereas under noise, this
difference disappeared and both kinds of tasks led to more positive DC
shifts.
Conclusion: More positive DC shifts under noise for intake tasks
could represent an additional cognitive load as an expression of an
inhibition of environmental information. Results indicate that noise
leads to an attention shift towards an environmental information
rejection mode.

doi:10.1016/j.jns.2013.07.2358

Abstract — WCN 2013
No: 2450
Topic: 36 — Other Topic
The relative interpeak latency I–V as an effective parameter for
evaluation of neuropathophysiological disorders in neuters
and children

W. Pileckia,b, K. Pileckaa. aDepartment of Pathophysiology, Wroclaw
Medical University, Wroclaw, Poland; bUniversity of Medical Sciences in
Legnica, Legnica, Poland

Background: The relative interpeak latency I–V (rIPL I–V) is a
parameter for description of the delay of conduction in auditory

Abstracts / Journal of the Neurological Sciences 333 (2013) e679–e727e682

http://dx.doi.org/10.1016/j.jns.2013.07.2356
http://dx.doi.org/10.1016/j.jns.2013.07.2357
http://dx.doi.org/10.1016/j.jns.2013.07.2358


tract, observable in brainstem auditory evoked potential (BAEP)
examination. It is defined as the non-dimensional value, equal to the
real number of the standard deviations (SD) of mean IPL I–V,
calculated for a representative group of healthy subjects. Exemplar-
ily, rIPL I–V of 2.0 means that the value of the IPL I–V for an
examined child is delayed by 2.0 SD compared to a healthy child at
this age.
Objectives: Implementation of the rIPL I–V parameter for neuroresearch
on a larger scale.
Material and methods: We present the exemplary studies of BAEP
in cytomegalia Brown syndrome and healthy subjects in children of
ages from 1 week to 39 weeks.
Results: Statistical analysis revealed the predominance of the
proposed relative interpeak latency I–V (rIPL I–V) parameter over
frequently used absolute IPL I–V.
Conclusion: The relative IPL I–V value is an objective parameter for a
description of the transmission in the brainstem part of the auditory
tract and it is very useful for plenty of neurophysiological disorder
studies.

doi:10.1016/j.jns.2013.07.2359
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Opsoclonus-myoclonus syndrome — A case report

E.L. Laursena, A. Sidarosa, J. Hojgaardb, L.-H. Krarupa. aDepartment of
Neurology, Copenhagen University Hospital, Hillerod, Denmark;
bDepartment of Neurology, Copenhagen University Hospital Rigshospitalet,
Copenhagen, Denmark

Background: In adults opsoclonus-myoclonus syndrome (OMS)
should primarily lead to the investigation of either a paraneoplastic
or parainfectious etiology.
Materials andmethod:We present a case of a 34-year old female, who
was referred with a 10-day history of dizziness, nausea, chaotic eye
movements and involuntary jerks following a non-specific viral
infection. In addition, the patient complained of a long-standing history
of non-specific lower abdominal pain.
Results: Positive findings upon full neurological exam were: slight
dysarthria, myoclonal jerks, opsoclonus, loss of gaze fixation, postural
instability, positive Romberg, severe gait ataxia and dysmetric finger–
nose–finger test.
Blood work was unremarkable. CSF exam revealed 26 lymphocytes,
normal protein, no oligoclonal bands, and no paraneoplastic,
autoimmune or viral antibodies. Brain MRI showed 5 unspecific
non-contrast enhancing white matter hyperintensities. Whole-body
PET-CT revealed a metabolically inactive ovarian cyst. Brain FDG-PET
showed hypermetabolic activity in the cerebellar vermis.
The patient was treated with IVIG and high dose prednisolone.
Histological diagnosis of the ovarian cyst was a benign teratoma. At
follow-up 2 months after surgery, some but not complete clinical
recovery was noted.
Conclusion: In this young woman with OMS no underlying malignancy
was identified. Paraneoplastic and viral antibodies were negative. A
benign ovarian mature teratoma was found and removed. Two previous
cases have been reported with ovarian teratoma as the underlying
pathology in OMS.
We suggest that the ovarian teratoma was the cause of OMS in the
present case as a differential diagnosis to postinfection cerebellitis and
that this benign tumor should be considered in younger women with
OMS.

doi:10.1016/j.jns.2013.07.2360
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Relationship between paraneoplastic cerebellar degeneration and
overexpression of C-erbB-2 gene in breast cancer

J.P.R.P.T. de Azevedoa, N.P. Divinoa, I.D.P. Eleutériob, N.D. Jordãob,
F.O. Gomesb, D.S. Diniza. aHospital das Clínicas, Universidade Federal de
Goiás, Goiânia, Brazil; bFaculdade de Medicina, Universidade Federal de
Goiás, Goiânia, Brazil

Background: Case report of a 38-year-old woman with cerebellar
ataxia.
Objective: Case report.
Patients and methods: The cerebellar ataxia manifested itself
through dysarthria, nystagmus, finger-to-nose test – nose indicating
severe impairment mostly left – coarse tremor of the upper limbs,
with bradykinesia, with dysdiadochokinesia and Babinski sign and
Hoffman negative, also presenting a history of nodulectomy in the
left breast. Presented with a new nodule of 3.1 × 2.1 cm, diagnosed
as infiltrating ductal carcinoma grade 2, estrogen receptor positive,
progesterone receptor negative, C-erbB-2 positive 3+, ki67 of 27%
and CK5 negative, the patient was referred to neoadjuvant chemo-
therapy and posterior quadrantectomy of the left breast. Imaging and
laboratory tests showed no indication of metastases in the central
nervous system or in any other system. The final neurological
diagnosis was paraneoplastic cerebellar degeneration (PCD), a rare
syndrome that occurs in less than 1% of breast cancers.
Results: The case associated to a literature review demonstrated a
possible connection between PCD and C-erbB-2 strongly positive.
Conclusion: Although most of the series with PCD and antibody
positive show that this disturbance rarely respond to treatment,
early recognition of this rare complication of breast cancer is
imperative, since there may be neurological improvement with
appropriate therapy, for example, removal tumor, plasmapheresis,
IVIG, cyclophosphamide, rituximab or glucocorticoids.

doi:10.1016/j.jns.2013.07.2361
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Frequency and clinical presentation of dizziness in neurological
emergency department

S. Naseem, A. Mike. Department of Neurology, University of Pecs,
Pecs, Hungary

Background: Sensation of dizziness occurs frequently, and may be
caused by various different disorders rendering the differential
diagnosis challenging in the neurological emergency department
(NED).
Objective: We investigated the frequency and clinical presentation
of different dizziness syndromes at our NED to improve diagnosis
assignment during patient evaluation.
Patients andmethods:We retrospectively analyzedmedical records of
patients who attended the NED with a chief complaint of dizziness/
vertigo over a 5 month period (n= 100). We collected demographic
data, information about clinical presentation (disease course, triggers,
associating symptoms), previous history and co-morbidities, findings of
the neurological examination and diagnostic tests.
Results: Dizziness was more prevalent among elderly (mean: 59.21 ±
19.54) and far more frequent among females (7:3). The most common
cause of dizzinesswas benign paroxysmal positional vertigo (BPPV), and
the 5 most common occurring syndromes (BPPV [21%], vertebrobasilar
stroke [20%], internal medicine disorders [17%], psychiatric disorders

Abstracts / Journal of the Neurological Sciences 333 (2013) e679–e727 e683

http://dx.doi.org/10.1016/j.jns.2013.07.2359
http://dx.doi.org/10.1016/j.jns.2013.07.2360
http://dx.doi.org/10.1016/j.jns.2013.07.2361


[15%], vestibular migraine [10%]) from the 12 established diagnoses
covered 83% of all cases. Migraneous vertigo and psychiatric disorders
were underdiagnosed, and BPPV was overdiagnosed (false positivity).
One-third of patients presented reoccurring dizziness episodes, and
32.3% of them had psychiatric disorders. Chronic dizziness (N3 months)
occurred most commonly (47.4%) in patients with a psychiatric disease.
Isolated vertigo occurred in 50% of vertebrobasilar stroke cases. Seventy
percent of patients with vertebrobasilar stroke had two ormore vascular
risk factors.
Conclusion: Careful history taking and bedside evaluation provided in
most of the cases the base for diagnosis, and laboratory and imaging
techniques only had additional confirming and supporting roles.

doi:10.1016/j.jns.2013.07.2362

Abstract — WCN 2013
No: 2485
Topic: 36 — Other Topic
Radio-neuroprotective effect of a phosphatidylcholine derivative
in a rat model of irradiation

I. Plangára, T. Tőkésb, I. Mánb, E.R. Szabóa, L. Vécseia, K. Hideghétya.
aUniversity of Szeged, Faculty of Medicine, Hungary; bUniversity of Szeged,
Szeged, Hungary

Ionizing radiation playsmajor role in the treatment of brain tumours, but
side-effects may restrict the efficiency of therapy. In the present study,
our goals were to detect the functional and morphological changes that
result in the administration of l-alpha glycerylphosphorylcholine (GPC),
a deacylated derivative of phosphatidylcholine, in a rodent model of
hippocampus irradiation.
Anaesthetized SPRD rats were subjected to 40-Gy irradiation of one
hemisphere of the brain, with or without GPC treatment (50 mg/kg
per os). After the irradiation the rats received GPC or the vehicle at
the same time every second day at 5 days per week. The effects of
partial rat brain irradiation on the spatial orientation and learning
ability of rats were assessed in the Morris water maze (MWM) test,
which was performed once before and two times after the
irradiation. At the same time morphological changes were detected
by MRI to define the time-point for histological examinations.
Irradiation of 40-Gy resulted in moderate neurological deficit both at
the level of cognitive function and morphology after 4 weeks of
irradiation. The MWM test was found to be a highly sensitive tool for
the detection of neurofunctional impairment. We found that the place
navigational function of the ratswas impaired by the irradiation and the
treatment with GPC could prevent this damage. Marked protective
effect of the GPC was detected as concerns of the histopathological
findings.
Targeted brain irradiation induced notable changes in the central
nervous system. GPC supplementation provides significant protection
against irradiation-caused functional and morphological disturbances.

doi:10.1016/j.jns.2013.07.2363
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Carotid intima-media thickness (IMT) and indices of arterial
stiffness as the predictors of ischemic cerebral infarction (ICI)
and myocardial infarction (MI)

L. Danihela, D. Bartkoa, Z. Gombosovaa, P. Blaziceka, A. Hrubonb,
E. Drobnac, J. Fabcind, A. Lackoe, J. Kodajd. aInstitute of Medical Sciences,
Neurosciences and Military Health, Slovakia; bDepartment of Internal
Medicine, Central Military Hospital-Faculty Hospital, Ruzomberok, Slovakia;

cArmed Forces Academy of General Milan Rastislav Stefanik, Liptovsky
Mikulas, Slovakia; dDepartment of Radiology, Central Military Hospital-
Faculty Hospital, Ruzomberok, Slovakia; eDepartment of Nuclear Medicine,
Central Military Hospital-Faculty Hospital, Ruzomberok, Slovakia

Background:New specific vascular inflammatorymarker LP-PLA2may
predict future cerebrovascular and cardiovascular events in patients
with iCI, MI, coronary artery disease (CAD) and arterial hypertension
(AH). In the past years therewere discussions regarding its relationship
with intima-media thickness (IMT), arterial stiffness and plaque
morphology.
Objective: The aim of this study was to assess the changes in IMT,
stiffness, LP-PLA2 and their mutual relationships in a prospective,
multidisciplinary, multicentric study.
Materials and methods: Materials consist of 436 subjects divided in
four subgroups

1. iCI (n = 171), mean age 69 +/− 11 years, men 52%,
2. CAD (n = 87) mean age70 +/− 9 years, men32%,
3. AH (n= 124)mean age 60 +/− 10 years, men 46%, healthy controls

(n = 56), mean age 47 +/− 13 years, men 55%. In all subjects,
neurological and cardiological examination, ICI confirmed by CT/MRI,
SPECT, battery of biochemical/haematological investigations,

1. IMT using ultrasonography by radio-frequency data analysis.
2. Alx and PWV on using applanation tonometry, LP-PLA2 using

ELISA. Statistical software STATISTICA Base Cz Version10, Pearson–
Spearman–Kandell and Whitney U tests.

Results: The study showed statistically higher values of all followed
parameters iCI, CHD, AH comparing them to controls (p b 0.01–
0.0001). Also statistically significant changes between AH:CHD, AH:
iCI and CHD:iCI (p b 0.05–0.02) were documented. Close correlations
between LP-PLA2 and IMT stiffness were documented in all followed
groups.
Conclusions: Our results documented significant changes in IMT, aortic
stiffness and LP-PLA2 in all followed groups (iCI, CAD, AH) compared to
controls. A close correlation was found between these parameters and
LP-PLA2. Themeasurements of IMT, stiffness and LP-PLA2 are very useful
parameters for assessing cerebrovascular and cardiovascular risk. They
represent significant prognostic power to ascertain subjects with an
increased risk for onset and outcome of cerebrovascular and cardiovas-
cular events.
Supported by: Govern/EU grants, ITMS226220220153, ITMS2262
20220099.

doi:10.1016/j.jns.2013.07.2364
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Changes of esophageal peristalsis in patients with non-erosive
reflux disease and functional heartburn following non-invasive
brain stimulation

S. Vigneria, A. Inviatib, S. Bonventreb, G. Cosentinoa, G. Gigliaa,
S. Maccoraa, S. Indovinoa, F. Brighinaa, B. Fierroa. aNeurology,
Policlinico ‘Paolo Giaccone’, Palermo, Italy; bEmergency Surgery,
Policlinico ‘Paolo Giaccone’, Palermo, Italy

Background: Gastroerosive reflux is a widespread disease and,
although pH-metric and proton pump inhibitor (PPI) tests represent
important tools, the differential diagnosis between non-erosive reflux
disease (NERD) and functional heartburn (FH) can be challenging.
Objective: The aim of this study was to evaluate differences of
cortical excitability in patients with NERD and FH.
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Materials and methods: Nineteen subjects (18–65 years) with GERD
symptoms, PPI trial and an endoscopy ruling out esophagitis were
enrolled. Esophageal manometry was performed before and during
transcranial direct current stimulation (tDCS, 1.5 mA) of the right
precentral cortex. Half of the patients were randomly assigned to
anodal and the other half to sham stimulation. Distal wave amplitude
and pathological wave percentage (peristaltic waves b30 mm Hg,
simultaneous or not propagated waves, or absent peristalsis) were
measured after the patients swallowed ten subsequent water boli.
Lastly, a 24 hour pH-bilimetry was performed to subdivide NERD by
FH. The values obtained before and during anodal or sham tDCS were
compared by repeated-measures ANOVA with Time (before–during)
as within-subject factor, and Stimulation (anodal-sham) and Sub-
group (NERD-FH) as between-subjects factor.
Results: We observed a significant increase of distal wave mean
amplitude (p= 0.02) and a decrease of pathological wave percentage
(p b 0.01) either in NERD and FH subjects exclusively with anodal tDCS.
No significant differences were documented in distal wave mean
amplitude following anodal tDCS in NERD compared with FH patients,
while post-hoc analysis confirmed that pathological wave percentage
significantly improved after stimulation only in NERDs (p b 0.001).
Conclusion: Anodal tDCS can differently improve esophageal
manometric features in GERD sub-categories.

doi:10.1016/j.jns.2013.07.2365
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Cerebral malaria with corpus callosum splenium lesion

A. Ekera, H.K. Suerb, O. Tosunc. aDepartment of Neurology, Near East
University Faculty of Medicine, Nicosia, Cyprus; bDepartment of Clinical
Microbiology and Infectious Diseases, Near East University Faculty of
Medicine, Nicosia, Cyprus; cDepartment of Radiology, Near East
University Faculty of Medicine, Nicosia, Cyprus

Cerebral malaria is the most severe neurological complication of
infection with Plasmodium falciparum malaria. Mortality is high and
some surviving patients with sustained brain injury manifest as long-
term neuro-cognitive impairments. Cerebral malaria is seen in 2% of
malaria cases. In endemic areas it affects mainly children. Occurrence
in adults is far less. Here we report a 27-year-old man with cerebral
malaria who has a rare but suggestive radiologic finding for malaria.
He has been admitted to our emergency department with
fever, diarrhoea, muscle pain, headache and progressive drowsiness.
He visited Sierra Leone, Africa 5 days ago. His physical
examination revealed icterus, hepatosplenomegaly and dark urine.
At his neurological examination, he was lethargic and had a score of
6 on the Glasgow Coma Scale. He has meningeal irritation signs with
neck stiffness. Cranial MRI performed urgently and showed focal
restricted diffusion in corpus callosum splenium in diffusion
weighted imaging. Epileptic attacks have been observed and his
EEG revealed generalised severe background slowing. Blood smears
showed Plasmodium falciparum. Urgent antimalarial treatments have
been administered and the patient regained consciousness. Anti-
epileptic medication was progressively reduced and the treatment
was finally stopped after normal EEG was obtained. Awareness of
clinical and radiological features of malaria and cerebral malaria is
really important for early recognition and treatment. Taking the
visiting history of an endemic area is helpful for diagnosis.

doi:10.1016/j.jns.2013.07.2366
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Differentiate neglect and hemianopia with semantic priming
paradigm. Evidences in three patients with acquired brain lesion

M. Sozzia, M. Balconib, S. Bianchi Marzolic, L. Melzic. aNeuro-
Rehabilitative Sciences, Casa di Cura Privata del Policlinico, Italy; bResearch
Unit in Neuropsychology of Language, Catholic University, Italy;

c

Neuro-
Ophtalmology Service, Istituto Auxologico Italiano, Milan, Italy

Background: A prime word in neglected visual field should
determine semantic activation effect even when the patient does
not consciously perceive it, while no activation effect should be
expected if the prime occurs in a blind hemifield.
Objective: We aim to provide evidences on different information
processing between neglect and hemianopia and find a task which
could differentiate between them.
Methods:We enrolled three patients: two with left neglect; one with a
bilateral lesion which determined left neglect and right homonymous
hemianopia.
Task: Patients were required to press the space bar when a target word
was deemed as “living entity”; each targetwasfirstly preceded by aprime
word occurring in six possible positions on the horizontal line of the
screen.
Three different prime-target conditions were present: related,
unrelated and neutral.
Results: We analyzed results as a multiple single case with a Crawford
analysis: patients with left neglect showed a significant activation effect
in all portions of space (in average 60 ms quicker in “related condition”,
p b .05), except when the prime occurred in the extreme left position.
The patient with left neglect and right hemianopia showed semantic
activation in the left neglected space (related condition, p b .001), but
not in the right space (hemianopic field).
Conclusions: These results confirm the initial hypothesis: we found a
semantic activation in the space affected by neglect but not in the
hemianopic field; on these first data our task seems to allow a
differentiation between the two deficits even though a test on a larger
sample of patient is now in progress.

doi:10.1016/j.jns.2013.07.2367
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Ictal characteristics of common vestibular disorders

M.S. Welgampolaa, C. Lechnera, H.MacDougallb, C. Todda,M. Halmagyia.
aNeurology, University of Sydney, Royal Prince Alfred Hospital, Australia;
bSchool of Psychology, University of Sydney, Sydney, NSW, Australia

Background: Peripheral and central vertigo are associated with nystag-
mus, the spatiotemporal characteristics of which may point to its origin.
Objective: To capture the ictal attributes of episodic vertigo.
Methods: Thirty patients presenting to a neuro-otology clinic with
episodic vertigo were taught to record spontaneous, gaze-evoked and
positional nystagmus, using custom-made lightweight portable video-
goggles. Monocular video data were collected at 30 Hz using infrared
cameras. Portable audiometry was recorded when aural symptoms
were present.
Results: Six subjects fulfilled criteria for clinically definite Meniere's
Disease and had episodic vertigo associated with horizontal/torsional
nystagmus; three demonstrated ictal fluctuation in hearing threshold
(15–60 dB). Their horizontal slowphase velocities (SPV) ranged between
10 and 52°/s and the SPV profile was constant over a 60 s recording
interval. Twoundertook consecutive recordings over 10–15 min intervals
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and demonstrated irritative, paretic and recovery nystagmus. Sixteen
subjects fulfilled the criteria for clinically definite (6) or probable (10)
vestibular migraine. Their ictal nystagmus was characterized by sponta-
neous horizontal (6) vertical upbeating (4) or downbeating (4)
nystagmus with a constant SPV profile (SPV range: 5–25°/s) and 2–3
fold enhancement during positional testing. Four subjects had short-lived
paroxysmal positional nystagmus consistent with posterior canal BPV.
The slow phase velocities, plotted as a function of time, could be fitted
into a 5th–8th order polynomial curve which peaked at 3–10 s (range:
15–95°/s) and had declined to 0 by 60 s.
Conclusion: Home-video nystagmography is feasible, enables a
detailed study of the ictal profiles of central and peripheral ves-
tibulopathies and facilitates differentiation between common causes of
episodic vertigo.

doi:10.1016/j.jns.2013.07.2368
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Neurosarcoidosis: A Tunisian case series

H. Cherni, I. Bekri, F. Nabli, S. Ben Sassi, E. Farhat, M. Zouari,
F. Hentati. National Institute of Neurology — Tunisia, Tunis, Tunisia

Background: Neurosarcoidosis (NS) more commonly occurs in the
setting of systemic disease. Neurologic manifestations are found in 5
to 20% of cases and symptoms may be mild or even severe. Clinical
presentations and imaging findings in nervous system are highly
variable.
Objective: The aim of this study was to determine the different
clinical and radiological presentations of neurosarcoidosis and
describe the evolution under corticosteroids.
Materials and methods: A retrospective study was conducted from
2005 to 2013, in the adult department of neurology at the National
Institute of Neurology Mongi Ben Hamida in Tunis, including seven
patients hospitalized for suspected neurosarcoidosis.
Results: The mean age of our patients was 36.85 ± 11.61 years with a
female predominance (sex ratio 1.33). Multiple cranial nerve involve-
ment was the most common clinical sign (6/7). Five patients had a
headachewith an increased intracranial pressure in three patients. Only
one patient developed seizures. Endocrine disorders were noted in 3
patients. Lymphocytic meningitis was noted in 5 patients. MRI showed
several radiological aspects: hydrocephalus, pachymeningitis, sellar and
suprasellar infiltrates and hyperintense cranial nerves. The mainstay of
medical treatment in neurosarcoidosis is corticosteroids, and all
patients received this therapy alone. Six patients improved or stabilized,
whereas only one deteriorated.
Conclusion: Sarcoidois should be suspected in patients with
unexplained neurological symptoms even in the absence of any
systemic manifestations. Biopsy of neural tissue is often not practical
and the diagnosis must be inferred through other tests, often coupled
with biopsy of extra neural organs.

doi:10.1016/j.jns.2013.07.2369
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Peripheral paraneoplastic neuropathy, an uncommon clinical
onset of sigmoid cancer

N. Touati, I. Bedoui, A. Riahi, R. Lansari, M. Mansour, J. Zouali,
R. Mrissa. Department of Neurology, Military Hospital, Tunis, Tunisia

Introduction: Peripheral paraneoplastic neuropathy (PPN) is rare.
Multiple myeloma and tumors of the lung, breast, kidney and ovary
are most commonly implicated. Colorectal cancer rarely presents
with neurological paraneoplastic disorder.
Objective:We report an unusual rectum adenocarcinoma presentation
revealed by a sensory neuronopathy. Our message is that an occult
malignity should always be researchedwhenwehave subacute sensory
neuronopathy.
Case report: A previously healthy 56-year-old woman was admitted
because of progressive ascending weakness and ataxia gait, beginning
6 weeks ago. Neurological examination revealed a flaccid and areflexic
quadriparesis associatedwith glove and stocking distribution of sensory
loss. No sensory conduction velocity was detected in neurophysiolog-
ical studies. Complete microbiological and virological investigations on
blood, urine and CSF specimens, anti-nuclear antibody and tumor
markers were negative. Lip biopsy also was normal. Only Anti-Hu
antibodies were positive on blood and CSF. A whole body computed
tomography scan was completely unremarkable. At the time of the
diagnostic workup an episode of rectal bleeding occurred. Colonoscopy
demonstrated an exophytic process of the rectum at 15 cm from the
anal verge. No improvement was obtained after surgery and intrave-
nous immunoglobulin. Our patient died from dysautonomic disorder
related to her neuropathy.
Discussion and conclusion: Only 0.05% of cancer patients suffer
from paraneoplastic neurological syndrome, of which less than 10%
had rectal cancer.
We conclude that, an occult malignity should always be researched
when we have subacute sensory neuronopathy.

doi:10.1016/j.jns.2013.07.2370
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Time related patterns of blood pressure response in patients with
orthostatic hypotension during prolonged tilt testing

Y. Balasha, T. Gurevicha, H. Machmuda, D. Klepikova, A. Ezraa,
N. Giladia, C. Peretzb. aTel Aviv Sourasky Medical Center, Israel;
bTel Aviv University, Tel Aviv, Israel

Introduction: Orthostatic hypotension (OH) is a common, frequently
under diagnosed, disabling and treatable condition with prevalence up
to 30%. OH is usually diagnosed with the tilt test (TT). The optimal
duration of TT needed to detect OH, or whether standing longer than
3 min contributes to diagnosis, remained unclear. We aimed to assess
various time-related patterns of blood pressure (BP) responses in
patients with OH.
Methods: The protocols of prolonged (40 min), vertical position drug-
free TT were studied in 745 consecutive individuals during 2010–
2011 years.
Results: 296 subjects (40%) among the 745 referred for TT had OH.
This group included 36 of the 83 patients (30%) younger 20 years
(young group, YG), and 116 of the 260 subjects (46%) who were
elder 65 years (elderly group, EG). The female: male ratio was 66:33
for the OH-YG group and 55:45 for the OH-EG group. Around 25% of
the OH-EG patents developed a decrease only in systolic BP (SBP),
around 25% only in diastolic BP (DBP), and 50% in both. In OH-EG,
SBP dropped within 5–35 min, while DBP dropped within 10 min.
Conclusions: Individuals referred for TT had a 40% probability for
OH. The prevalence of systolic and diastolic OH was similar, but their
temporal patterns were different. Extending TT beyond 35 min is
important to detect delayed systolic OH.

doi:10.1016/j.jns.2013.07.2371
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Vestibular manifestations in a migrainous population

C.G. Videla, A. Bisonni, E. Doctorovich, E. Cristiano. Neurology,
Hospital Italiano de Neurología, Buenos Aires, Argentina

Introduction and objectives: Vestibular symptoms are common
manifestations observed in patients with migraine. This coincidence
is greater than the statistic possibility of presenting two high
prevalence diseases in general population.
The aim of this study is to describe the neuro-otological findings in
patients assisted by a headache unit during a year.
Material and methods: 460 patients evaluated in the period from
January 1, 2012 and January 1, 2013met criteria for migraine according
to the International Headache Society. All patients underwent an auto
filling questionnaire, in order to evaluate the presence of vestibular
symptoms. Those patients who reported vestibular symptoms were
referred to neuro-otological section for a specialized examination.
Results: 400 patients had a diagnosis of migraine without aura and 60
migraine with aura. 108 patients (92:16; MSA:MCA) reported the
presence of positive vestibular symptoms, the diagnoses were:
migraine–vertigo (43), benign paroxysmal positional vertigo (30),
Basilar-type migraine (12), acute vestibular hypofunction (10), central
positional vertigo (6),Ménière syndrome (5) and acoustic neurinoma (2).
Conclusions: We confirmed a high prevalence of vestibular disorders
in our migraine population (23.5%). Vestibular disorders occur more
frequently in patients with migraine without aura. 55% of patients
with vestibular pathology showed a clear association with migraine
etiopathogenia; in 34% the relationship between the two disorders
was likely/probably and 10% of the cases were attributable to merely
statistical chance.

doi:10.1016/j.jns.2013.07.2372
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Paediatric narcolepsy — A seven-year experience

S. Aurangzeb, Z. Zaiwalla. Clinical Neurophysiology, John Radcliffe
Hospital, Oxford University Hospitals Trust, Oxford, UK

Prevalence of narcolepsy varies from 0.05 to 0.02% in adults and
although narcolepsy is considered to be a disease of adulthood, most
cases have their onset in childhood. Diagnosis is frequently delayed
or misdiagnosed because of unfamiliarity with paediatric narcolepsy
and variable presentations.
Objective: To describe the clinical and polysomnographic features of
children with narcolepsy.
Patients and methods: 38 children diagnosed with narcolepsy at
John Radcliffe Hospital, Oxford, between January 2005 and October
2012, are included in this study.
Results: The mean age of onset was 9.61 ± 3.51 years. 12 children
had a predisposing insult and two of them reported swine flu
vaccination prior to symptom onset. Full tetrad of narcolepsy
symptoms was seen in only 18.4% while 52.6% children presented
with three out of four cardinal symptoms. Excessive daytime
sleepiness was the most common symptom (100%), followed by
cataplexy (86.84%), hypnagogic hallucinations (60.5%) and sleep
paralysis (28.9%). Change in the facial expression was noticed by
15.62% parents while the characteristic “cataplectic facies” were seen
in 36.8% children in the clinic. Disturbed night sleep was reported in
89.5% children, excessive dreaming in 71.1% and parasomnias in
68.4% children. The mean sleep onset latency on multiple sleep

latency test (MSLT) was 2.95 ± 2.98 min and mean sleep-onset rapid
eye movement (SOREM) was 3.
Conclusion: Narcolepsy must be considered in the differential
diagnosis of hypersomnia, even in the absence of classic signs and
clinicians must be vigilant towards ancillary features. MSLT, follow-
ing a strict protocol, is diagnostic in most children.

doi:10.1016/j.jns.2013.07.2373
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IFCN guidelines for cervical vestibular evoked
myogenic potentials

E.S. Papathanasioua, T. Murofushib, F. Akinc, J.G. Colebatchd,e. aClinical
Sciences, Cyprus Institute of Neurology & Genetics, Nicosia, Cyprus;
bDepartment of Otolaryngology, Teikyo University School of Medicine,
Kawasaki, Japan; cAudiology, VA Medical Center, Mountain Home, TN,
USA; dUNSW Clinic School, Sydney, NSW, Australia; ePrince of Wales
Medical Research Institute, Sydney, NSW, Australia

Background: Cervical vestibular evoked myogenic potentials
(cVEMP) are electromyograms evoked by high-level acoustic stimuli
recorded from the tonically contracted sternocleidomastoid (SCM)
muscle, and have been accepted as a measure of saccular and inferior
vestibular nerve function. As more laboratories are publishing cVEMP
data, there is a wider range of recording methods and interpretation,
which may be confusing and limit comparisons across laboratories.
Objective: To recommend minimum requirements or guidelines in the
recording and interpretation of cVEMPs in the clinic and for diagnostic
purposes.
Material and methods: We have avoided proposing a single
methodology, as clinical use of cVEMPs is evolving and questions
exist about its underlying physiology and its measurement. The
development of guidelines by a panel of international experts may
provide direction for accurate recording and interpretation.
Results: cVEMPs can be evoked using air-conducted (AC) sound or
bone conducted (BC) vibration. The technical demands of galvanic
stimulation have limited its application. For AC stimulation, the most
effective frequencies are between 400 and 800 Hz below safe peak
intensity levels (e.g., 140 dB pSPL). The high pass filter should be
between 5 and 30 Hz, the low pass filter between 1000 and 3000 Hz,
and the amplifier gain between 2500 and 5000. The number of
sweeps averaged should be between 100 and 250 per run. Raw
amplitude correction by the level of background SCM activity
narrows the range of normal values. There are few publications in
children with consistent results.
Conclusion: The present recommendations outline basic terminology
and standard methods. Because research is ongoing, new methodolo-
gies may be included in future guidelines.

doi:10.1016/j.jns.2013.07.2374
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Federation of Adult and Geriatric Psychiatry Christus Muguerza, Mexico;
bNeurology, Hospital Universitario Jose Eleuterio Gonzalez, Nuevo Leon,
Mexico

Abstracts / Journal of the Neurological Sciences 333 (2013) e679–e727 e687

http://dx.doi.org/10.1016/j.jns.2013.07.2372
http://dx.doi.org/10.1016/j.jns.2013.07.2373
http://dx.doi.org/10.1016/j.jns.2013.07.2374


Material and methods: 72 y/o white female during the last 2 months
developed gradually scleral congestion, ocular pain, proptosis, chemosis
and decreased visual acuity of the left eye without pupillary involve-
ment, and without extraocular nerve paresis.
The rest of the neurological and neuro-ophthalmologic examinations
werewithin normal limits. Carotid cavernous fistula on the left sidewas
suspected. Digital subtraction carotid angiography was performed
which revealed a carotid cavernous fistula (type “C” of the Barrow
classification). The fistula was fed by the meningohypophyseal trunk
(Fig. 1).
Endovascular approach was tried though the meningohypophyseal
trunk was unsuccessful.
Then, venous approach was intended to be done through the inferior
petrosal sinus, but the cavernous sinus was thrombosed.
It was decided to perform a percutaneous transorbital approach with
catheterization of the cavernous drainage vein and a glue injection
occluded the fistula without injection occluded the fistula without
complications.
Conclusion: Percutaneous orbital approach is a useful tool in the
management of carotid cavernous fistula, when neither arterial nor
venous access was possible.

doi:10.1016/j.jns.2013.07.2375
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The “weekend effect” — Observations from a neurology
inpatient service

S. Shafqata, F. Fiazuddina, I. Haqa, M. Islamb. aNeurology, Aga Khan
University, Karachi, Pakistan; bCommunity Health Sciences, Aga Khan
University, Karachi, Pakistan

Background: Patients admitted to hospitals on weekends are at
increased risk of adverse outcomes, including mortality. Whether
this specifically holds true for neurological patients is unclear.
Objective: We undertook this study to investigate whether the so-
called “weekend effect” extended to a neurology service providing
care in a developing country.
Patients and methods: Mortalities occurring over a ten-year period
(January 2000 through December 2009) on an inpatient neurology
service at a tertiary-level hospital in Karachi, Pakistan, were
reviewed. Deaths were categorized by primary diagnosis, day and
month of admission, and day and month of death. Mortality rates
were compared using the chi-square test.
Results: Of 9966 admissions during the study period, 601 (6 · 03%)
patients died before discharge. Mortality rate for patients admitted
on weekends (165 deaths from 2382 admissions, or 6 · 93%) was
significantly higher than for patients admitted on weekdays (436
deaths from 7584 admissions, or 5 · 75%; p = 0 · 035 for weekend
versus weekday comparison, reflecting an excess of 1 · 18 deaths per
100 admissions for patients admitted on weekends). When analyzed
by the three leading primary diagnoses, this weekend effect was
present in patients with stroke, although not in those with epilepsy
or CNS infection.
Conclusions: Neurological inpatients admitted on weekends are
at greater risk of dying in the hospital than those admitted during
the rest of the week. These observations raise important questions
about the appropriateness of work schedules, staffing patterns
and, ultimately, the quality of care delivered in hospitals on
weekends.

doi:10.1016/j.jns.2013.07.2376
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Ethical quality of clinical trials in Lebanon: Result of a
national survey

F. Abou-Mrad. Neurology, Saint Charles Hospital, Faculty of Medicine,
Lebanese University, Baabda, Lebanon

Medicine shall exceed mere knowledge therefore every specialty
shall remain a bridge to real medicine. Neurology cannot be applied
without considering the context and its impact on the practice.
Objectives: This study is considered the first to analyze the situation in
Lebanon concerning the ethical frame of therapeutic trials in order to
compare the two largest groups of industrials and developing countries.
The national survey was held in 144 hospitals working in the Lebanese
environment characterized by a plurality of communities.
Method: Three methodological tools were used: a questionnaire
(IRB, pharmaceutical companies, patients), direct and semi-direct
interviews. The analysis about the ethical quality of IRB works
legitimacy was developed according to Berdeu chart.
Results and discussion: There is heterogeneity in the practices of
essential definitions regarding biomedical research and its limitations.
IRB regulations are rather permissive to researchers and industrial
promoters. The future of research and the protection of concerned
participants are at stake. The scientific expertise within IRBs, and the
criteria applied in determining ethical opinions aremajor concerns. The
absence of a pharmacovigilance system or of a competent authority in
health safety increases the seriousness of the current situation.
Conclusion: The field is nowopen to industrial promoters, and the right
goal of clinical trials is under questioning. The country has to decide to
which extent it will accept and support clinical and scientific
investigations implying citizens' participation. This mission is essential
and necessary to avoid transforming research into oppression and
manipulation of the human being.

doi:10.1016/j.jns.2013.07.2377
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Valsalva maneuver shows prolonged sympathetic outflow in
patients with a history of mild traumatic brain injury

M.J. Hilza,b,c,d, J. Koehna, F. Ammona, J. Marcusa, S. Flanagane, P. De
Finaf, R. Baltadzhievab,c,d, S. Schwaba, S. Moellera. aDept. of Neurology,
University of Erlangen-Nuremberg, Erlangen, Germany; bDept. of
Neurology, New York University Langone Medical Center, New York,
NY, USA; cDept. of Medicine, New York University Langone Medical
Center, New York, NY, USA; dDept. of Psychiatry, New York University
Langone Medical Center, New York, NY, USA; eDept. of Rehabilitation
Medicine, New York University Langone Medical Center, New York, NY,
USA; fIBRF, International Brain Research Foundation, Flanders, NJ, USA

Background: Increased mortality rates persist years after mild
traumatic brain injury (mTBI) and might result from central autonomic
dysregulation (Hilz et al., J Neurotrauma 2011;28:1727–38).
Objective: To determine whether Valsalva maneuver (VM) refines
autonomic pathophysiology in post-mTBI-patients.
Methods: In 25 patients (GCS 13–15; 34.0 ± 13.2 years), tested 4–
98months after mTBI and 29 controls (31.3 ± 12.2 years), we moni-
tored respiratory frequency (RESP), RR-intervals (RRI) and systolic
blood pressure (BP) at baseline and during three VMs (15 s, 40 mmHg
strain). At baseline, we assessed total autonomic modulation as RRI-
coefficient of variation (CV), RRI-standard-deviation (SD), RRI-total-
powers, sympathetic modulation as RRI-low-frequency-powers (LF),
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parasympathetic modulation as RRI-RMSSDs and RRI-high-frequency-
powers (HF), and baroreflex sensitivity (BRS).
We calculated Valsalva-ratios (VR) and – as indices of sympathetic
withdrawal – intervals from the highest BP-value during phase-IV-
overshoot to the time when BP had decreased by 60% (60%-BP-
recovery-time) and 90% (90%-BP-recovery-time) of the differences
between phase-IV-BP-maxima and baseline-BP. We compared patient-
and control-parameters before and during VMs (ANOVA, post-hoc
analysis; significance: p b 0.05).
Results: At baseline, RRI-CVs, RRI-SDs, RRI-total-powers, RRI-LF-
powers, RRI-RMSSDs, RRI-HF-powers and BRS were lower in patients
than controls. During VMs, RRIs, BPs, and VRs were similar in both
groups, while 60%- and 90%-BP-recovery-times were significantly
longer in patients than controls.
Conclusions: Baseline autonomic modulation was reduced in mTBI-
patients. During VM-challenge, only prolonged 60%- and 90%-BP-
recovery-times unveiled altered autonomic adjustment inmTBI-patients
with prolonged sympathetic hyperactivity. Sympathetic hyperactivity
upon challenge may contribute to increased cardiovascular risk years
after mTBI.
Acknowledgement: The study was partially funded by the IBRF,
Flanders, NJ, USA.

doi:10.1016/j.jns.2013.07.2378
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associated disturbances of psychoneural development

E. Castro-Sierraa, F. Chico-Ponce de Leónb, P. Dhellemmesc, F. Arenas-
Huerterod, P. Eguía-Aguilard, M. Perezpeña-Diazcontid, A. Sánchez-
Boisoe, S. Martínez-Rodríguezf. aLaboratory of Psychoacoustics, Hospital
Infantil de Mexico Federico Gomez, Mexico City, Mexico; bDepartment of
Neurosugery, Hospital Infantil de Mexico Federico Gomez, Mexico City,
Mexico; cCentre Hospitalier Universitaire, Lille, France; dDepartment of
Pathology, Hospital Infantil de Mexico Federico Gomez, Mexico City,
Mexico; eDepartment of Genetics, Hospital Infantil de Mexico Federico
Gomez, Mexico City, Mexico; fDepartment of Social Work, Hospital Infantil
de Mexico Federico Gomez, Mexico City, Mexico

Choroid plexus papillomas or carcinomas are rare forms of brain
neoplasias. Some years ago, Steichen-Gersdorf et al. found a choroid
plexus papilloma associated to a case of hypomelanosis of Ito and a 17p:
Xq translocation in this female patient (Hum Genet 1993; 90:611–613).
Recently, a 10-month-old girl with a Brachmann–Cornelia de Lange
syndrome (BCLS) and a choroid plexus papilloma of the third ventricle of
the brain was operated upon and studied at Hospital Infantil de México
Federico Gómez (HIMFG) in Mexico City. Karyotypes (GTG bands) of the
proband and her parents undertaken at HIMFG were normal. Array CGH
analyses of blood DNA of these 3 persons carried out at BlueGnome's
Laboratory in Cambridge, U.K., set in evidence amplification of genes
SPNS2, GGT6, SMTNL2, PELP1, MYBBP1A and ALOX15 in chromosome
17p of the proband. Since MYBBP1A is a proto-oncogene and ALOX15
participates in development of cancer and metastases of tumors, further
FISH analyses of these 2 genes were implemented at HIMFG. Amplifica-
tion of both geneswas also found in the tumor of the case under study but
not in an unrelated papilloma of the choroid plexus. The possible genetic
counseling, diagnostic and prognostic importance of the findings,
especially regarding geneticmodifications of chromosome 17p in choroid
plexus tumors and associated clinical disturbances of psychoneural
development of the type of hypomelanosis of Ito or BCLS, is discussed.

doi:10.1016/j.jns.2013.07.2379
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S. Tadaa,b, T. Yasuib, T. Okunoa, Y. Nakatsujia, H. Mochizukia,
S. Sakodac, H. Kikutanib. aDepartment of Neurology, Osaka University
Graduate School of Medicine, Japan; bDepartment of Molecular
Immunology, Research Institute for Microbial Disease, WPI Immunology
Frontier Research Center (IFReC), Osaka University, Japan; cDepartment
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Background: B cell activating factor (BAFF) is a fundamental survival
factor for B lymphocytes and its effect on B cells has been extensively
investigated. However, its effect on the central nervous system (CNS)
has not been clarified.
Objective: To explore the novel mechanism of neuronal survival by
BAFF receptor (BAFF-R) signals in CNS.
Material and methods: We examined BAFF and BAFF-R expression
in neurons and cultured embryonic neurons of either wild-type or A/
WySnJ mice (Baffrm/m), which carry a mutation in BAFF-R, to
compare the survival of neurons of both groups in vitro. We also
bred mice carrying the human Superoxide Dismutase-1 mutation
G93A (mSOD1), animal models of familial amyotrophic lateral
sclerosis (ALS) with Baffrm/m, and body weight and survival were
assessed.
Results: Immunohistochemical analysis and RT-PCR study revealed that
both BAFF and BAFF-R were expressed in mouse neurons. Primary
cultured neurons of Baffrm/m showed decreased survival comparedwith
those of wild-type mice (Baffr+/+). Furthermore, mSOD1/Baffrm/m

displayed reduced survival (141.56 days ± 2.25) vs control mice
(mSOD1/Baffr+/+) (152.3 days ± 1.28); p b 0.001. mSOD1/Baffr+/+ at
age 18 weeks displayed reduced body weight (90.80% ± 0.83
[n= 20]), compared with mSOD1/Baffr+/+ (97.18% ± 0.61 [n = 19]);
p b 0.001.
Comparable numbers of microglia/macrophages and astrocytes were
observed at early- and middle-stage disease in spinal cord section of
both groups.
Conclusion: Our findings suggest a novel role of BAFF as a critical
member of neuroprotective factors that directs neuronal survival
independent of the action for glial cells.

doi:10.1016/j.jns.2013.07.2380
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Background: Traumatic spinal cord injury is frequently complicated by
cardiocirculatory impairment (bradycardia and hypotension). It is
unknownwhether the same phenomenon canmanifest in acutemyelitis.
Design and methods: Case report
Results: A 35-year-old woman presented with left hemisoma
weakness and hypoesthesia. Neurological examination revealed left
arm weakness and dysmetria, left lateropulsion at Romberg test and
hypoesthesia in the left hemisoma with a C2 upper level. Laboratory
tests and CSF analysis were unremarkable. Brain MRI was negative.
Cervical spine MRI showed a T2-hyperintense C2 intramedullary
lesion. An acute myelitis was diagnosed and the patient started on a
course of methylprednisolone, with initial benefit. Five days after
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symptom onset, she developed severe bradycardia episodes, that
required atropine and dopamine treatment. Electrocardiograms
revealed sinus bradycardia and prolonged QT interval. Cardiac
MIBG-scintigraphy showed low early and delayed H/M ratio.
Patient's status improved during the following months and the
neuroimaging follow up was negative for new lesions.
Conclusion: Patient's lesion involved the dorsal funiculi, and the
left lateral and ventral funiculi. The dorsal aspect of the lateral
funiculi represents the localization of the descending vasomotor
pathways. The most likely explanation for patient's bradycardia is
the myelitis-related disruption of descendent pathways from the
brainstem cardiovascular center to sympathetic neurons into T1-T4
segment intermediolateral nuclei, resulting in sympathetic hypo-
activity. Myocardial MIBG-scintigraphy confirmed this hypothesis,
revealing a decreased cardiac MIBG uptake. This case extends the
spectrum of the clinical presentations of cervical myelitis and
emphasizes the importance of careful cardiac rhythmmonitoring in
the acute phase.

doi:10.1016/j.jns.2013.07.2381
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Biology, Karaj branch, Islamic Azad University, Karaj, Iran

Objectives: There has been increasing evidence that GABAergic
system is involved in neurobiology of anxiety. The present study
aims to investigate the role of GABAergic systems in the modulation
of anxiety in medial prefrontal cortex (MPFC) of rats, using the
elevated plus maze test.
Methods: Rats were anaesthetized with a mixture of ketamine and
xylazine, and then special cannulas were inserted stereotaxically into
the MPFC. After 5–7 days of recovery, the effects of intra-MPFC
administration of GABAergic agents were studied.
Results: Bilateral injection of the GABA-A receptor agonist muscimol
(0.25, 0.5 and 1 μg/rat) produces an anxiolytic-like effect, shown by
significant increases in the percentage of open arm time (%OAT) and
percentage of open arm entries (%OAE). Intra-MPFC administration of
the GABA-A receptor antagonist bicuculline (0.25, 0.5 and 1 μg/rat)
produces significant anxiogenic-like behavior. However, intra-MPFC
injection of GABA-B receptor agonist baclofen (0.05, 0.1and 0.2 μg/rat),
andGABA-B receptor antagonist CGP35348 (5, 10 and 15 μg/rat) did not
alter %OAT and %OAE significantly.
Conclusion: The results of the present study demonstrate that the
GABAergic systemof theMPFCmodulates anxiety-related behaviours of
rats via GABA-A receptors.

doi:10.1016/j.jns.2013.07.2382
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P.C. Blumbergsa,b. aThe University of Adelaide, Australia; bThe Hanson
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Medical and Veterinary Sciences, Adelaide, SA, Australia

Solid neoplasms, whether primary or metastatic, may lead to
compression of the spinal cord and development of a compressive
myelopathy syndrome. Apoptotic processes of cell death are thought
to contribute to cell death in chronic compressive myelopathy due to
degenerative spondylosis but this has not previously been described
in neoplastic compression. This study aimed to characterise the
spatiotemporal distribution of apoptosis and pathophysiological
changes in neoplastic compressive myelopathy using human post-
mortem tissue from 7 cases with extramedullary or intramedullary
tumour involvement. A loss of anterior horn cells and cystic necrosis
was demonstrated, as well as the presence of APP immunopositive
axonal swellings in all cases. Apoptosis was shown using a panel of
immunohistochemical markers including TUNEL, DNA-PKcs, PARP
and AIF seen at, above and below the compression. Apoptosis was
maximal at the site of tumour compression. We conclude that axonal
damage and neuronal loss, as well as oligodendroglial apoptosis may
be important processes in the pathophysiology of neoplastic
compressive myelopathy.

doi:10.1016/j.jns.2013.07.2383
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Background and objective: Repetition of simple cognitive tasks
causes stress. We report change in brain activity during such
tasks.
Subjects and methods: Some 13 healthy subjects (mean age:
22.8 yrs) gave informed consent. Tokyo Metropolitan University
Ethics Committee approved the study. Brain activity at the start and
finish of cognitive tasks 3.0 T fMRI recorded activity in three 3-
minute sessions of consecutive subtraction of 7, starting from 1000.
Initial 36- and final 36-second stages of each session were compared.
fMRI data was analyzed using SPM8 (uncorrected height threshold
p b 0.001) and one-sample t-test second-order random effect model
was performed to determine regions of significant change.
Results: Initially activity was prominent in the bilateral superior
and inferior parietal lobules (SPL, IPL), left Brodmann area 44
(BA 44), left cerebellum, bilateral prefrontal cortex, and left
supplementary motor cortex; finally in the left SPL and IPL, bilateral
cerebellum, bilateral thalamus, cingulate gyrus, and insula (claustrum).
Activity level in thalamus and cerebellum was higher in the final
stage.
Conclusion: Initial activation in the parietal lobule and BA44,
particularly significant in the region from the left parietal to frontal
lobes suggests involvement of these sites in arithmetic concepts.
Since temporary memory of numbers was necessary; sites related to
working memory were also activated. Due to activation in the
cingulate gyrus and insula (claustrum) over long-term, subjects felt
stress resulting in prominent activation of sites unrelated to
calculation. Repetition of simple tasks over time changes the sites
of activation.

doi:10.1016/j.jns.2013.07.2384
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Three new mutations in CSF1R gene in 3 Italian patients with
hereditary diffuse leukoencephalopathy with axonal spheroids

I. Di Donato, S. Bianchi, I. Taglia, G.N. Gallus, C. Stabile, C. Battisti, A. Rufa,
M.T. Dotti, A. Federico. Department of Medical, Surgical and Neurological
Sciences, University of Siena, Siena, Italy

Background: Hereditary diffuse leukoencephalopathy with axonal
spheroids (HDLS), first described in 1984, is an autosomal dominant
disorder characterized by white matter neurodegeneration, progressive
cognitive decline and motor symptoms, and histologically, by axonal
swellings (“spheroids”) and loss of axons and myelin. To date, 18
mutations have been identified in the colony stimulation factor 1 receptor
(CSF1R) gene, located in exons 12–22 and affecting the tyrosine kinase
domain of the protein. HDLS patients have been oftenmisdiagnosedwith
CADASIL, CARASIL, fronto-temporal dementia, and multiple sclerosis.
Objective: We described the first 3 Italian patients affected by HDLS,
showing three new mutations and expanding the phenotypic
presentation of the disease.
Patients and methods: Out of 15 undiagnosed patients with
cognitive decline and leukoencephalopathy, three (2 ♂, 1 ♁, age
range of 37–58 years) showed CSF1R gene mutations. The clinical
course is characterized by progressive cognitive and behavioural
declines, preceded in all of them by a brain ischemic stroke-like.
Results: The genetic analysis of CSF1R gene identified 3 new
heterozygous missense mutations located at the PTK domain (case
1: exon 19, c.2527ANT, p.Ile843Phe; case 2: exon 14, c.1957 TNC,
p.Cys653Arg; case 3: exon 21, c.2717CNT, p.Ile906Thr).
Conclusion: In all our cases, the onset of the diseases was characterized
by acute neurological onset, mimicking a stroke, followed by severe
neurocognitive decline. Our data suggest that the frequency of HDLS
may be underdiagnosed and that CSF1R analysis must be performed in
all unsolved cases of leukoencephalopaty and progressive dementia.

doi:10.1016/j.jns.2013.07.2385
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Nerve conduction abnormalities in Gullain Barre syndrome
in Nairobi

E. Amayo, J. Kwasa. University of Nairobi, Nairobi, Kenya

Background: Gullain Barre syndrome is an autoimmune poly-
radiculopathy. The major types are AIDP AMAN and AMSAN and MFS.
No neurophysiological studies of GBS have been presented from this
country.
Objective: To determine the neurophysiological types of GBS inNairobi.
Materials and methods: We reviewed the neurophysiological
reports of 36 cases of GBS who presented to our lab. The nerve
conduction studies were performed on NIhon Kohden neuropack S1.
The mean age was 40 + 7 years and range of 11 to 74 years. There
were 20 males and16 females. We used the distal latencies,
conduction block, amplitude f and H response to determine the
physiologic type. The types of neurophysiology abnormalities were
AIDP 30 (83%), AMSAN 2 (5.5%) and AMAN 4 (11%).
Conclusion: AIDP is still the commonest form of GBS in our setting
with a few cases of AMAN and AMSAN. This is in keeping with results
found in the developing world.

doi:10.1016/j.jns.2013.07.2386
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Vestibular–somatosensory interaction; A near-infrared
spectroscopy study

H. Yamamoto, M. Iida. Otolaryngology, Tokai University, Isehara, Japan

Background: From animal experiments, it is known that a cortical
area in which a vestibular afferent pathway is projected is diffusely
present from the parietal lobe to the temporal lobe.
Objective: The aim of the present study with a near-infrared
spectroscopy (NIRS) is to evaluate the correlation of the vestibule-
ocular reflex (VOR) and the somatosensory input.
Methods: Ten healthy, young adults with no known neuro-otological
disorders participated in this study. A NIRS system holder was placed
bilaterally over the parieto-temporal region of the head. Caloric
stimulation was induced by irrigating the left external ear canal of a
study participant, while the subjects lay supinewith eyes closed. During
the occurrence of nystagmus, active-somatosensory stimulation was
achievedwhen the subjects pushed against a footboardwith the soles of
their feet. The oxygenated cerebral hemoglobin changes before and
after the somatosensory stimulation was calculated using NIRS.
Result: During active-somatosensory stimulation, the amount of
oxygenated hemoglobin increased in the parieto-temporal (parieto-
insular vestibular cortex?) lobe bilaterally by the active-somatosensory
stimulation.
Conclusions: Omnipause neurons (OPNs) are thought to control a
number of oculomotor behaviors, especially in rapid-phase VOR. OPN
inhibition originates from the superior colliculus (SC). The active-
somatosensory input may enhance the activity of SC, OPN, and inhibit
the RPEV via the central vestibular cortex. The present study suggests
that NIRS is useful for confirming the existence of neural linkage
between the peripheral vestibular organ and somatosensory input.

doi:10.1016/j.jns.2013.07.2387
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Modified embryo organ culture model system for preclinical
studies of growth factor-induced neural tissue differentiation
in mammals

J. Stipića, V. Crnek-Kunsteljb. aDepartment of Neurology, University
Hospital Center Zagreb, Croatia; bDepartment of Biology, Medical School,
University of Zagreb, Zagreb, Croatia

Aims: Fibroblast growth factor and nerve growth factor are found in
various parts of human and vertebrate embryos during development.
The development of the vertebrate nervous system begins with the
inductive differentiation of the neural plate from the dorsal side of flat
ectoderm at the end of gastrulation. The role of FGF and NGF in critical
period for mammalian development, gastrulation, was studied.
Material andmethods: In our laboratory a unique organ culture system
of mammalian embryo was designed. Embryonic parts of the whole
gastrulating rat embryos were cultivated on the stainless-steel grid
supported lens paper, at the air–liquid interface during twoweeks using
liquid serum-free and protein-free medium. A signal-protein FGF or
NGF (100 ng/ml and 200 ng/ml) were added, or both in a culture
medium in a time frame of 2, 5 or 9 days.
Results: Embryos developed into teratoma built of intermixed
tissues, including nerve tissue. In control serum-free medium
neuroblasts were absent. NGF did never improve differentiation of
neuroblasts. FGF significantly stimulated the differentiation of neural
tissue during 5 days, and the best during 9 days. In FGF/NGF-treated
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embryo differentiation of neuroblasts was the same as was in FGF-
treated.
Conclusions: Our model system is simpler than the embryo in vivo,
but closer to normal development than the cell cultures used in other
studies. The neuroblasts found were direct answer to molecular
signals added. This fact is in accordance with the idea that in a multi-
level process of neural differentiation, FGF is the neural inducer in
mammals.

doi:10.1016/j.jns.2013.07.2388
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Spinal schistosomiasis: Relevance of epidemiologic and imaging
features in an unusual case of myelopathy

J. Morgadoa, S. Diasa, R. Figueirab, B. Maiaa, H. Águasa, R. Pedrosaa.
aNeurologyDepartment, Centro Hospitalar Lisboa Central, Lisbon, Portugal;
bPhysical Medicine and Rehabilitation Department, Centro Hospitalar
Lisboa Central, Lisbon, Portugal

Background: Neuroschistosomiasis is a common cause of myelopathy
in endemic regions but it is infrequent in developed countries.
Objective: Our goal is to present a case of spinal schistosomiasis
where epidemiologic and imaging features played an important role.
Patients and methods: Clinical case.
Results: A 26-year-old woman from Guinea-Conakry was referred to a
Portuguese Neurosurgery Department for progressive paraparesis and
urinary retention. Spinal MRI showed an intramedullary lesion causing
enlargement of the spinal cord from D9–10 to L1–L2. The lesion was
hyperintense on T2-weighted images and showed a heterogeneous
pattern of contrast enhancement. The patient improved to some extent
without treatment and two weeks later she was transferred to our
Neurology Department. Control MRI revealed slight decrease of the
spinal enlargement and CSF analysis showed lymphocytic pleocytosis
and elevated protein. Brain MRI, somatosensory evoked potentials of
the lower limbs, and blood analysis including cianocobalamine levels
and autoimmunity were normal, and infectious serologies were
negative except for schistosomiasis serology which came back positive.
A diagnosis of spinal schistosomiasis was established based on
epidemiologic and imaging features, supported by a positive schistoso-
miasis serology and exclusion of other causes. Treatment consisted of an
antihelminthic and corticotherapy according to guidelines, as well as
physical rehabilitation. On reevaluation 7 months later there was
clinical improvement and imagiological resolution.
Conclusion: Spinal schistosomiasis is rarely encountered in developed
countries, making diagnosis challenging. Epidemiologic and imaging
features are essential for diagnosis, leading to prompt treatment and
improved prognosis.

doi:10.1016/j.jns.2013.07.2389
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Behavior and reproduction of mothers as well as behavior of the
second generation pups are influenced by maternal separation

R. Bousalham, A. Mesfioui. Ibn Tofail University, Kenitra, Morocco

Background: Daily separation of rat pups from their mothers while in
the preweaning period has an impact on behavior and stress response
of pups.

Objective: We hypothesized that maternal separation may create a
depression like state in mother rats from which we separate the rat
pups and decrease their reproductive function and fertility. Also, we
aimed to evaluate the transmission degree of depression and anxiety
across generations.
Material and methods: Females aged 3 months were divided in two
groups of 10 rats each. After a first mating and a first parturition, we
conducted maternal separation 3 h during 22 days for the experienced
group while the control group mothers kept their pups. At 4 months of
age, females underwent behavioral tests and a second mating. Second
generation pups were also subjected to behavioral tests.
Results: Behavioral tests shown that mothers who experienced
separation were more depressive and anxious than control ones, also
they have a lower litter size. Rat pups of the second generation whose
mothers' experienced maternal separation also revealed behavior
changes akin to depression and anxiety but less noticeable than the first
generation pups.
Conclusion: Thus, maternal separation causes depressive and
anxious like-states on mother rats which experienced separation
and has an impact on their litter size. Also, consequences of maternal
separation seem to last throughout generations.

doi:10.1016/j.jns.2013.07.2390
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Work stress in health care workers in Hopital El Idrissi

M. Bakrim, R. Bousalham, A. Mesfioui. Ibn Tofail University,
Kenitra, Morocco

Background: Health care workers are strongly exposed to work
stress, their conditions of work and multiple other factors increase
their susceptibility to this adjustment disorder. Our work is an
epidemiological study designed to assess the state of total health, to
identify risk factors of stress, its consequences among hospital staff
in of the region of Gharb Cherarda Beni Hsen (Morocco).
Methods: This study is a survey based on a questionnaire covering the
Total Health Test (TST) and the Global Stress Index (GSI), distributed to
doctors and nurses of the CHR and collected for statistical analysis.
Results: Our results have shown the involvement of socio-demo-
graphic factors relating to professional careers in the initiation and
maintenance of stress. Our study showed the dissatisfaction of health
workers, particularly females, towards working conditions. More-
over, a majority of respondents, regardless of their profile, have high
TST scores reflecting an alarming exposure to stressful factors.
Conclusion: Aware of the scarcity of works dealing with stress of
health care staff in morocco and negative impact that this stress has
in terms of morbidity and mortality, our work aims to improve the
quality of hospital work in the Gharb region and this by under-
standing and reducing risk factor of this disease.

doi:10.1016/j.jns.2013.07.2391
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Clinical features of aseptic meningitis

D. Fujii, H. Mori, K. Shindo. Department of Neurology, Kurashiki Central
Hospital, Kurashiki-shi, Japan

Background: Aseptic meningitis is a self-limited common disease.
But there are few reports about the clinical course, the laboratory
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findings, and about the frequency of meningeal irritation sign. We
studied the actual clinical features of aseptic meningitis.
Patients and methods: We retrospectively analyzed the clinical
features of the patients with aseptic meningitis who admitted to our
hospital from January 2003 to December 2012. Evaluated points
were the mean length of hospital stay and that of febrile state,
meningeal irritation sign (jolt accentuation of headache, neck
stiffness and Kernig's sign), laboratoy findings (white blood cells,
C-reactive protein, etc.), and cerebrospinal fluid examination (cells,
protein, sugar). We compared these points to those of control
patients.
Results: 251 patients (134 males, mean age 34.7 years) and 221
control patients (115 males, mean age 35.8 years) were enrolled. The
mean length of hospital stay was 13.8 days, and that of febrile state
was 6.8 days. Jolt accentuation of headache was present 82% vs. 60%
(the patients vs. the controls). Neck stiffness was 65% vs.40%.
Kernig's sign was 31% vs. 21%. Sensitivity of jolt accentuation of
headache was 0.82, specificity 0.31. Neck stiffness was 0.65/0.60 and
Kernig's sign was 0.31/0.79 retrospectively. Aseptic meningitis
patients had lower white blood cell count (7209 ± 2568 vs.9479 ±
4118/mm3, P b 0.01), C-reactive protein (1.05 ± 2.12 vs. 3.91 ±
4.96 mg/dL, p b 0.01).
Conclusion: Jolt accentuation of headache is not useful for diagnosis
of aseptic meningitis because of its low specificity. Almost normal
white blood cell and C-reactive protein are common findings in
aseptic meningitis.

doi:10.1016/j.jns.2013.07.2392
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Association between pediatric non-REM parasomnias and
obstructive sleep apnea

Y. Okaa,b, Y. Tokuib. aCenter for Sleep Medicine, Ehime University
Hospital, Toon, Japan; bHiroshima Sleep Center, Hiroshima, Japan

Background: Parasomnias are neurological disorders characterized by
undesirable physical events or experiences that occur during sleep.
Obstructive sleep apnea (OSA) is increasingly recognized as an
aggravating factor for parasomnias, however, the association between
the two disorders has not been well elucidated among children.
Objective: To identify the association between non-REM parasomnia
and OSA in cases of children especially focusing on the effect of OSA
treatment.
Patients and methods: Two cases of non-REM parasomnia (9 and
11 years old) presented with sleepwalking, sleep terrors and snoring
were involved. Polysomnography (PSG) was conducted to identify
the characteristics of nocturnal events and the severity of OSA.
Treatment of OSA was introduced with CPAP and the PSG parameters
under CPAP were evaluated. Improvement of parasomnia events was
followed for at least three months.
Results: Nocturnal events were observed during slow wave sleep
and severe OSA (apnea hypopnea index of more than 15) was also
noted in both cases. Treatment with CPAP dramatically improved
non-REM parasomnia in one case, however, nocturnal event did not
decrease with CPAP in another case.
Conclusion: Presence of OSA could aggravate the severity of non-
REM parasomnia in children. Importance of conducting the screening
of OSA among children with non-REM parasomnia has been
suggested.

doi:10.1016/j.jns.2013.07.2393
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MR volumetry of amygdala and hippocampus in healthy controls

L. Martinkovic, A. Kalina, J. Adam, P. Marusic. Charles University
Prague, 2nd Medical Faculty and University Hospital Motol, Prague,
Czech Republic

Background: Amygdala and hippocampus play an important role in
patients with Alzheimer disease, temporal lobe epilepsy or psychi-
atric disorders. Atrophy of these structures in comparison to volumes
in healthy subjects has been described.
Objective: To measure amygdala and hippocampus volumes in
healthy subjects by both manual and automatic segmentation and
to determine variability of these structures in healthy population.
Patients andmethods: 25 healthy right-handed volunteers (12 men, 13
women), median age 41 years, were enrolled. 3T-MRI T1-weighted
acquisition with 1.3 mm slickness was performed. Left (L) and right (R)
amygdala andhippocampuswere outlinedmanually in coronal plane and
automatically. Asymmetry index (AI) calculated as 2 ∗ (L− R) ∗ 100/
(L + R) and variation coefficient (SD/MEAN ∗ 100%) of normalized values
were calculated.
Results:
Manual segmentation
Volume (cm3)
Left hippocampus 2.70 ± 0.25, Right hippocampus 2.78 ± 0.25,
Left amygdala 1.46 ± 0.25, Right amygdala 1.52 ± 0.24,
Asymmetry index (%) hippocampus −2.9, amygdala −4.1
Automatic segmentation
Volume (cm3)
Left hippocampus 2.70 ± 0.25, Right hippocampus 2.78 ± 0.25,
Left amygdala 1.46 ± 0.25, Right amygdala 1.52 ± 0.24,
Asymmetry index (%) hippocampus −2.9, amygdala 4.9
Hippocampal volumes showed similar slight right-left asymmetry both
in manual and automatic segmentation, asymmetry of amygdala
volumes was inconsistent and dependent on the method.
Use of automatic segmentation resulted in an increase of amygdala
volumes.
Conclusions: There is relatively high variability in hippocampus and
amygdala volumes of healthy subjects. Method of segmentation
used, manual or automatic, could influence the results.
Supported by: Grant projects IGA MZCR NT/11536-5 and GAUK
334911/2011.

doi:10.1016/j.jns.2013.07.2394
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Diffusion tensor imaging of the cerebellum-prefrontal area
in ADHD

E. Barragana, D. Pilarb, H. Silviab, O. Manuelb, C.S. Eduardoa.
aNeurology Department, Hospital Infantil de México Federico Gómez,
Ciudad de México, Mexico; bImaging Department, Hospital Infantil de
México Federico Gómez, Ciudad de México, Mexico

Objectives: DTI studies have revealed developmental changes in
cortical WM pathways in prefrontal regions and in pathways
surrounding the basal ganglia and cerebellum in patients with
ADHD, which presumably reflect decreasing myelination of axons. It
is believed that these changes cause a decrease in the speed of
neuronal communication. We hypothesized the presence of abnor-
mal diffusivity in right prefrontal cortex and cerebellum brain
regions assessed in vivo using diffusion tensor MRI.
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Methods: Twenty three children (ages 7–12 yrs, 11 ADHD patients,
12 controls) were examined as follows: all subjects were scanned
while in the supine position with thighs relaxed and parallel to the
magnet magnetic field direction. Images were acquired on a 1.5 T
imager Diffusion weighted gradients were applied along 15 non-
collinear directions with a b-value = 800 s/mm2. High-resolution
images were acquired using 3DT1. Segmentation of the cerebellum
CB was manually drawn on midline sagittal 3D-T1 images.
Results: Shows tract distribution in ADHD and healthy controls. We
present preliminary results of white matter connectivity of tracts
connected cerebellum-prefrontal area. There were no discernible
ADHD-Control changes in ADC values along the connected white
matter (Fig. 2) while generalized fractional anisotrophy is increased
(p = 0.08), as it was reported in recent literature [1]. Length of tracts
vs ADC is shown in Fig. 3. In summary, as the study progresses, MD,
l1, l2, and l3 will be used in order to further examine frontal-
cerebellum tracts in patients with ADHD.

doi:10.1016/j.jns.2013.07.2395
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Resting state in Latin American child with ADHD

E. Barragana, H. Silviab, D. Pilarb, D.C.A. Benitoc. aNeurology Department,
Hospital Infantil de México Federico Gómez, Ciudad de México, Mexico;
bImaging Department, Hospital Infantil de México Federico Gómez, Ciudad
de México, Mexico; cFaculty of Physics & Mathematics, BUAP, Puebla,
Mexico City, Mexico

Objectives: ADHD is a neurological disorder in children. This illness is
considered to be 80% originated by genetic factors. Here we compared
infant Latin ADHD patients with healthy ones. We discuss the
differences with previous studies that used different genetic pools.
Methods: 30 volunteers (8.4 ± 2 years, both sexes) were divided in
two groups, healthy (H) and ADHA (AD). Volunteers laid in an MR
scanner in silence while 150 brain volumes covering the whole of the
brain were acquired. Resting state analysis was performed using
DPARSF software. Low frequencies under 0.08 Hz were kept.
Results: Figure 1A and 1B present the results of a comparison
between H and AD patients (H N AD in green and AD N H in red). H
subjects presented strong left lateralization (80% vs. 20% structures).
AD patients presented a stronger right lateralization (55% vs. 45%).
Conclusions: AD patients had a larger predominance of right hemi-
sphere activations over left in contrast to healthy subjects. Previous
work has reported strong involvement of the brain stem and the
anterior cingulate gyrus for AD patients compared to H which we did
not find. Never reported correlations with the frontal gyrus and the
posterior cingulate cortex were found. Considering that similar analysis
methods were followed as in previous studies, we believe that the
differences shown arise by the different genetic origin of volunteers.

doi:10.1016/j.jns.2013.07.2396
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Pelizaeus Merzbacher like disease in Tunisian children: A
severe phenotype

I. Rebaia, I. Kraouaa, I. Dorbozb, H. Benrhoumaa, H. Klaaa, A. Rouissia,
O. Boesflug-Tanguyb, N. Gouider-Khoujaa, I. Ben Youssef-Turkia.
aMongi Ben Hmida Institute of Neurology, Tunis, Tunisia; bRobert-Debré
Hospital, Paris, France

Background: Pelizaeus Merzbacher like disease (PMDL) is an autoso-
mal recessive disorder related to GJC2 gene mutation. It resembles
Pelizaeus Merzbacher disease (PMD) but with more preserved
cognitive and motor functions.
Objective: To review clinical, radiological and neurophysiological
characteristics in 4 Tunisian patients with PMDL.
Patients and methods: Four children belonging to 2 unrelated
Tunisian families with PMDL were followed in our department.
Medical history, physical examination, cerebral MRI and neurophys-
iological studies were analyzed.
Results: Mean age of patients was 7.2 years. Three patients presented
with a psychomotor delay and one with psychomotor regression at
18 months. Examination showed nystagmus, severe mental retarda-
tion, axial hypotonia, cerebellar ataxia, and spastic tetraparesis in all
patients. Clinical severity score was classified as form 0 in 3 out of 4,
based on the bestmotor function. Diffuse cerebral hypomyelinationwas
noticed on brain MRI in all patients. Nerve conduction velocities were
normal. Brainstem auditory evoked potentials performed in 1 patient
revealed increased I–V truncal conduction time. Direct sequencing of
the GJC2 gene confirmed the diagnosis of PMDL.
Conclusion: PMDL is characterized by a less severe phenotype than
PMD. Severity score ranged between 3 and 4 in most reported cases,
unlike most of our patients who had severe clinical phenotype.
Besides, radiological and neurophysiological findings in our patients
were similar to those in previously reported cases. These observa-
tions highlight the expanding clinical spectrum and probably a
severe phenotype of PMDL in the Tunisian population.

doi:10.1016/j.jns.2013.07.2397
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Clinical features of myelopathies: A cohort study in Tunisia

J. Ketata, F. Nabli, S. Ben Sassi, F. Hentati. National Institute of Neurology,
Tunis, Tunisia

Introduction: Myelopathies represent a heterogeneous group of
disorders with distinct etiologies, clinical and radiologic features, and
prognoses, characterized by spinal cord dysfunction resulting in
paresis, sensory level, and autonomic (bladder, bowel, and sexual)
impairment.
Objective: The aim of this study was to determine the clinical
characteristics and the management of patients with myelopathy.
Patients and methods: We conducted a retrospective study using
population-based information from medical records of 100 patients
with myelopathy, hospitalized in the neurology department at the
National Institute of Neurology in Tunis over a period of 12 years.
Results: The mean age of patients was 38 years (9–76 years) with a sex
ratio of 1.43. Most patients had a severe motor deficit. CSF studies
revealed hyperproteinorachia in most patients and were normal in 31
cases. MRI showed a spinal hypersignal in almost all cases and was
normal in 9 patients. Etiologies were dominated by infectious and
dysimmune disorders. Intravenous methylprednisolone (1 gr/day for 3
to 5 days) was indicated for 55 patients, and an intravenous immuno-
globulin cure was used in two cases. Rapid clinical improvement was
observed in 33.3% of patients with full recovery in 4 patients.
Conclusion: In non-compressive myelopathies, an extensive work up is
needed in order to distinguish between demyelinating, infectious, other
inflammatory, vascular, neoplastic, and paraneoplastic etiologies. An
algorithm for the diagnosis and management of myelopathies is
necessary.

doi:10.1016/j.jns.2013.07.2398
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Prediction of trochlear nerve absence by superior oblique muscle
volumetry in congenital superior oblique palsy

H.K. Yanga, D.S. Leea, J.H. Kima, J.-M. Hwanga, C. Keeb. aSeoul National
University College of Medicine, Seoul National University Bundang
Hospital, Seongnam, Republic of Korea; bSamsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

Purpose: To determine the predictability of superior oblique muscle
volumetry in diagnosing trochlear nerve absence in patients with
congenital superior oblique palsy (SOP).
Methods: Retrospective study of congenital SOP patients with (present
group, n = 38) and without a trochlear nerve (absent group, n = 87)
and controls (n = 34) using high-resolution magnetic resonance
imaging (MRI) to analyze superior oblique muscle volume (SOV) and
trochlear nerve absence.
Results: The paretic side SOV and normal side SOVwere not significantly
different in controls (p = 0.536) and in the present group (p= 0.750).
However, in congenital SOP patients of the absent group, the paretic side
SOV was significantly smaller compared to the normal side (p b 0.001).
The cut-off value of paretic/normal side SOV ratio for diagnosing
trochlear nerve absence was ≤0.75 (sensitivity 100%, specificity 100%).
Conclusion: In congenital SOP patients, the paretic/normal side SOV ratio
has an excellent predictability in diagnosing trochlear nerve absence.

doi:10.1016/j.jns.2013.07.2399
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Relationship between the trochlear nerve diameter and superior
oblique muscle volume

J.-M. Hwanga, H.K. Yanga, D.S. Leea, J.H. Kima, C. Keeb. aSeoul National
University College of Medicine, Seoul National University Bundang
Hospital, Seongnam, Republic of Korea; bSamsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

Purpose: To determine the relationship between the trochlear nerve
diameter (TD) and superior oblique muscle volume (SOV) in patients
with congenital superior oblique palsy (SOP).
Methods: Retrospective study of congenital SOP patients with (present
group, n = 38) and without a trochlear nerve (absent group, n = 87)
and controls (n = 34) using high-resolution magnetic resonance
imaging (MRI).
Results: The non-paretic side TD (npTD) of the absent group was
smaller (p= 0.04) and npTD of the present group was larger than the
TD of controls (p= 0.047). SOV positively correlated with the TD of
controls (p= 0.029), npTD of the present group (p= 0.02) and npTD
of the absent group (p= 0.008).
Conclusion: The npTD was smaller in the absent group and larger in
the present group compared with controls. The TD of controls and
npTD of congenital SOP patients positively correlated with the SOV.

doi:10.1016/j.jns.2013.07.2400
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The relationship between optical coherence tomographic and
perimetric findings in patients with papilledema

M. Morrow. Neurology, Harbor-UCLA Medical Center, Torrance, CA, USA

Background: Optical coherence tomography (OCT) provides quan-
titative ocular imaging in conditions causing optic neuropathy.
Objective: We compared measures of retinal and optic nerve head
(ONH) anatomy to standard perimetry in patients with papilledema
associated with intracranial hypertension.
Patients: We studied 69 eyes in 26 patients with papilledema (85%
idiopathic intracranial hypertension) and no alternative ocular
pathology. 14 patients were tested twice, at least 3 months apart.
Methods: Using spectral-domain OCT, we quantified retinal nerve fiber
layer (RNFL) thickness, total macular volume and ONH volume in each
eye and compared values with standard automated static perimetry.
Results: Formost eyes, therewas no relationship between the degree of
RNFL or ONH swelling and perimetric mean deviation. In this group,
even eyes with severe swelling showed normal or only mildly reduced
mean deviations and RNFL thickness demonstrated a positive linear
correlation with ONH volume. In a smaller group of eyes with ONH
volumes at the lower end of the supranormal range, however, RNFL
thickness and macular volume were paradoxically subnormal and
perimetry showed moderate to severe impairment. In 4 eyes of this
latter group, serial testing showed stable or improved visual fields
despite declining RNFL thickness within the subnormal range.
Conclusions: Quantitative measures of tissue swelling do not correlate
with visual field loss inmost patients with papilledema. In aminority of
eyes, RNFL and macular thickness may be reduced despite optic disk
swelling, implying a combination of swollen and damaged axons.
Further RNFL thinning may not portend visual field deterioration.

doi:10.1016/j.jns.2013.07.2401
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Biomarker development on alcohol addiction using EEG

P.L. Vuong, L. Xia. Electrical and Electronics, UTP, Tronoh, Malaysia

Alcohol addiction is harmful to society, economy and personal health.
Alcohol addiction treatments intend to help addicted individuals reduce
and stop compulsive alcohol use. Using biomarker, the clinicians could
determine if drugs are having a desirable effectmuch earlier and given in
correct dose for alcohol addiction treatment. This paper focuses on the
usage of electroencephalography (EEG) to develop biomarker for alcohol
addiction treatment including EEGmethodologies and their applications.

doi:10.1016/j.jns.2013.07.2402
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Chronic Ritalin administration during adulthood increases
serotonin pool in rat medial frontal cortex

A. Nahavandi. Iran University of Medical Sciences, Tehran, Iran

Background: Ritalin is a type II medication with a high tendency to
be abused. It has been the main indication to control ADHD and/or
treatment of major depression. As the college students may seek for
it to improve memory, decrease the need for sleep and improvement
the sense of well being (especially during exams), which all at least
partially, related to serotonergic system activity, it seems worthy to
evaluate the effect of Ritalin intake on a mature, brain. Although
there are many studies about the effects of Ritalin on developing
brain, only few studies on adults are available. The aim of present
study is to find out if Ritalin can affect the SERT (serotonin
transporter) density in mature medial frontal cortex or not.
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Methods: Thirty male Wistar rats were enrolled in the study. Rats
were assigned into five groups; control, two Ritalin and two vehicle
groups. Twelve rats received Ritalin 20 mg/kg/BD orally for eleven
days. After one week of withdrawal and another two weeks rest to
evaluate short-term effects of Ritalin, six rats were sacrificed.
Another six were studied to detect the long-term effects of Ritalin,
so, 12 weeks after the previous group, were sacrificed. The immu-
nohistochemistry (IHC) was performed to compare the results.
Results: Immunohistochemistry studies showed a higher density of
SERT in both 2 weeks and 12 weeks after withdrawal from Ritalin
intake in medial frontal cortex of rat.
Conclusions: Our findings demonstrated both short and long-term
effects of Ritalin on frontal serotoninergic system after withdrawal
period.

doi:10.1016/j.jns.2013.07.2403
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Funicular myelosis with complete favorable evolution. Case report

F.D. Limaa, A.A.V.O. Sousaa, K.M.D.S. Francoa, J.R.S. Carvalhob.
aUniversidade do Estado do Pará, Brazil; bNeurology, Universidade do
Estado do Pará, Belém, Brazil

Background: Vitamin B12 deficiency may present neuropsychiatric
disorders. The most common is the subacute combined degeneration
of the spinal cord, affecting mainly the lateral and posterior columns
of the spinal cord.
Objective: Report a case of funicular myelosis by vitamin B12
deficiency in a male patient.
Material andmethods: Laboratory examswere collected, such as dosage
of vitamin B12, folic acid, HIV and cytomegalovirus serology, among
others. Additionally image exams were done, as MRI with contrast of
cervical and thoracic spine during the diagnosis and after treatment.
Results: The patient's age was below the incidence peak of the
disease, with progressive neurological deficits in six months. Surgical
etiology, infectious or chronic diseases were discarded. He presented
typical involvement of posterior and lateral cords of the spinal cord
associated with Babinski, Romberg and Lhermitte signs.
Tests showed no anemia (probably as result of previous treatments),
macrocytosis, vitamin B12 deficit and seropositive for cytomegalovi-
rus. On MRI, there were hyperintense signals in posterior cervical
and thoracic levels bilaterally on T2 sequence. Replacement of
vitamin B12 was done, achieving complete recovery of neurologic
deficits, keeping only residual cramps in the abdomen.
Conclusion: There was a complete recovery of neurologic deficits,
despite the presence of Romberg and Babinsky signs, that is different
fromwhat the literature suggests. Thisfindingmay be due to patient age,
under 50 years, which allows greater neuronal plasticity as described in
other studies aswell as for the rapid completion of treatment, even in the
first six months of evolution.

doi:10.1016/j.jns.2013.07.2404
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Full recovery of limbic encephalitis after ovarian
teratoma resection

M.P. Alvarado, E. Angel, C. Cisternas, D. Sáez Mendez. Departamento
Neurología Hospital Barros Luco Trudeau, Universidad de Chile,
Santiago, Chile

Introduction: Limbic encephalitis includes a variety of diseases affecting
the limbic system, many of them related to the immune system and
disease paraneoplastic. Most cases of the patients are young and they
have a good prognosis if properly diagnosed. We present the case of a
woman of seventeen years old who has limbic encephalitis associated
with ovarian teratoma that after surgical resection has a full recovery.
Patients and methods: A seventeen year old female patient with no
morbidity history presents delirium, psychotic symptoms and
behavioral changes. She was initially diagnosed as schizophrenia
debut; so she received standard antipsychotic treatment. She has a
poor outcome with greater impairment of consciousness, hemody-
namic instability and fever. On physical examination meningeal signs
and abdominal distention were noted.
Material and methods: In the laboratory tests, the cerebrospinal fluid
has fifteen leukocytes (monocytes), normal glucose and protein. Normal
brain magnetic resonance and slow diffusion in the electroenceph-
alogramare found. Abdominal ultrasoundwas performedwhich showed
a left anexial tumor and hemoperitoneum; so the patient underwent
emergency surgery for oophorectomy and tumor extirpation.
Results: Delayed biopsy concludes a mature teratoma. The patient
received four days of methylprednisolone one gram a day and after
three weeks the patient has recovered completely. She only presents
retrograde amnesia of the episode.
Conclusion: This is one of the first cases of limbic encephalitis with
complete recovery after resection of teratoma ovatico described in
Chile. Should have a high level of suspicion in young female patients
with psychiatric symptoms.

doi:10.1016/j.jns.2013.07.2405
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Experience with rTMS in refractory cases on a third-world
reference private hospital

C.D. Castillo, H.F. Zavala Ferrer, A. Zavala Reyna, G. García-Ramos,
R. Del Valle. Neurophysiology, Médica Sur, Mexico City, Mexico

Introduction: rTMS consists in a repetitive magnetic discharge
circumscribed to a cortical brain area and subjacent subcortical
structures aimed to modulate the local and distant brain activity.
Constant neuronal and network activation will progressively change
the basal activity. fMRI has shown changes in the connectivity
strength of involved neuronal networks. rTMS effects have been
described on different neuropsychiatric disorders: neuropathic pain,
fibromyalgia, depression, OCD, stroke rehabilitation.
Methods: We report the experience of 1 year using rTMS on patients
with refractory conditions in a third world reference private hospital.
Results: From December 2011 to December 2012 our department
received 10 patients with refractory cases of neuropathic/neurogenic
pain (5 patients), OCD (3 patients) and depression (2 patients). All were
evaluated before and after treatment with Hamilton depression rating
scale, SF-36, and Neo-FFI-R. Pain patients were also evaluated with an
analog visual scale for pain, and OCD patients were evaluated with
Maudsley OC Inventory. 7 of these 10 patients showed a positive result
(at least a 50% improvement on the appropriate scales – pain, MOCI,
HDRS – plus improvement on quality of life scales); 2 patients showed
no significant improvement and 1 showedmixed results (improvement
on MOCI without improvement on quality of life).
Conclusions: rTMS is a relatively underutilized tool that may be useful
for the treatment of refractory cases of neuropathic pain, depression
and OCD, even in an underdeveloped country.

doi:10.1016/j.jns.2013.07.2406
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Hemispheric Arteriovenous Malformation (AVM): A case report

C.M. Hernándeza,b, M.A. Sierra-Beltránc, J. Santos-Francod. aCritical
Care Medicine, INCMNSZ, Mexico; bAnestesiology, Medica Sur Hospital,
Mexico City, Mexico; cIntegral Diagnosis and Treatment Centre, Medica
Sur Hospital, Mexico City, Mexico; dNeurosurgery, Medica Sur Hospital,
Mexico City, Mexico

Background: Hemispheric AVM are rare and represent a serious
therapeutic challenge, nowadays endovascular intervention has
improved their survival and the secondary co-morbidity.
Objective: To present a 20 year old woman suffering Subarachnoid
Hemorrhage (SAH) due a right Hemisphere AVM.
Materials and methods: CT, MRI scans and Cranial Arteriography
were required.
Results: CT scan showed a SAH, while the MRI scan did show a
parenchymal bleeding in a further study, Intracranial Arteriography
demonstrated a massive AVM on the Cerebral Right Hemisphere.
Conclusions: The patient underwent three subsequent immobilization
endovascular procedures and as a result there is no neurological deficit.

doi:10.1016/j.jns.2013.07.2407
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Injuries to patients and their bedpartners are frequent in REM
sleep behavior disorder

E.K. St. Louis. Neurology and Medicine, Mayo Clinic, Rochester, MN, USA

Objective: REM sleep behavior disorder (RBD) is widely recognized
to involve potentially injurious dream enactment behaviors (DEB).
However, specific clinical factors associated with RBD-related
injuries remain largely unknown. We aimed to identify injury
predictors in RBD.
Methods: We surveyed consecutive RBD patients seen at Mayo Clinic
between 2008 and 2010 regarding RBD-related injuries, and
reviewed medical records to determine idiopathic (iRBD) or
symptomatic RBD diagnosis. Associations between injuries prior to
treatment and demographic, clinical, and medication variables were
then determined with odd's ratios and multiple logistic regression
analyses. The primary outcome variables were injury and injury
severity.
Results: Fifty-three (40%) responded. Mean age was 66.2 years and 35
(75%) were men. 23 (43%) had symptomatic RBD. Twenty-nine (55%)
reported injury, including self (37.8%) and bedpartner (16.7%) injury.
iRBD diagnosis (OR = 7.7, p = 0.002) and dream recall (OR = 10.3,
p = 0.002) were associated with injury, and iRBD diagnosis was
independently associated with injury and injury severity, adjusting for
age, gender, and DEB frequency. Falls during DEB (p= 0.03) were also
associated with more severe injury, while DEB frequency was not
associated with injury, injury severity, or falls.
Conclusions: Injuries are a frequent complication of RBD. iRBD
patients are more likely to suffer injury than symptomatic RBD
patients. Recall of dreams was also associated with injury, and DEB-
related falls were associated with more severe injuries. DEB
frequency did not predict RBD-related injuries, highlighting the
importance of timely initiation of treatment for RBD in patients
having even rare DEB episodes.

doi:10.1016/j.jns.2013.07.2408
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Plasmodium falciparum histidine-rich protein-2 (pHRP-2) is a
cerebrospinal fluid (CSF) biomarker for cerebral malaria (CM)

K.T. Thakura, K. Mikitab, K. Pierac, C. Pardo-Villamizara, J.B. Weinbergd,e,
N.M. Ansteyc, J. Mukembaf,g, S. Florencef,g, E.D. Mwaikambof,
D.L. Grangerg,h, D. Sullivanb. aDepartment of Neurology, Johns Hopkins
Hospital, USA; bJohns Hopkins School of Public Health, Malaria Research
Institute, Baltimore, MD, USA; cMenzies School of Health Research, Charles
Darwin University, Kent Town, SA, Australia; dDuke Medical Center,
Durham, NC, USA; eVeterans Affair Medical Center, Durham, NC, USA;
fHubert Kairuki Memorial University, Dar Es Salaam, Tanzania; gUniversity
of Utah Health Sciences Center, Salt Lake City, UT, USA; hVeterans Affair
Medical Center, Salt Lake City, UT, USA

Background: Cerebral malaria (CM) causes a rapidly developing
comatose state and remains a major contributor to morbidity and
mortality in malaria-endemic regions. CM may be diagnosed during
life by the presence of Plasmodium falciparum parasitemia, clinical
assessment and retinal changes. The plasma level of pHRP-2, a
malaria histidine- and alanine-rich protein, identifies children with
histologically confirmed or retinopathy-positive CM with high
specificity and sensitivity. We sought to determine whether pHRP-
2 levels in the CSF were detectable in CM cases.
Materials and methods: The immuno-PCR technique was adapted
for malaria use by coupling a 60 base pair oligonucleotide to a
monoclonal HRP2 antibody. The limit of detection was demonstrated
to be 1 pg per sample with specificity over 90%. The immuno-PCR
test was used on 84 CSF samples from Tanzanian CM patients and 33
non-malaria control samples.
Results: In our patient cohort, CSF pHRP-2 was present by a novel
immuno-PCR in 98% (82/84) of CM samples. The geometric mean
pHRP-2 concentration in CSF was 20 pg/μl with a mean and median of
10 pg/μl. A rapid diagnostic test (RDT) was positive in 81% (68/84) of
the samples. In 11matched plasma and CSF samples of CM patients, the
ratio of plasma to CSF pHRP-2 was 168. The 33 non-malarial control
samples did not have detectable levels of CSF pHRP-2.
Conclusions: pHRP2 is present in the CSF of patients with CM.
Further studies are needed to determine the utility of CSF pHRP-2
testing in malaria-endemic regions.

doi:10.1016/j.jns.2013.07.2409
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HbA1c is associated with sural nerve regeneration and
degeneration in diabetic neuropathy

J. Hura, K.A. Sullivana, R. Pop-Busuib, B.C. Callaghana, E.L. Feldmana.
aNeurology, University of Michigan, Ann Arbor, MI, USA; bInternal
Medicine, University of Michigan, Ann Arbor, MI, USA

Background: Diabetic neuropathy (DN) is the most common, debili-
tating, and costly complication of diabetes. Patients with DN demon-
strate variable degrees of nerve regeneration and degeneration;
however, risk factors affecting these processes are not understood.
Objective: To identify risk factors closely associated with nerve
regeneration in patients with DN.
Materials and methods: We retrospectively examined demographic,
anthropometric and biochemical data of diabetic subjects from a
double-blind, placebo-controlled, 52-week trial of acetyl-l-carnitine.
Based on the change of sural nerve myelinated fiber density (DMFD%),
subjects were designated as Regenerator (top 16 percentiles, n = 67),
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Degenerator (bottom 16 percentiles, n = 67), or Intermediate
(n= 290), with dramatically increased, decreased, or steady DMFD%,
respectively. Fisher's exact test, ANOVA, and multifactorial logistic
regression analyseswere performed to identify significant risk factors. A
preliminary microarray experiment was also performed on a subset of
samples to identify regeneration-related genes and pathways.
Results: DMFD%s were 35.6 ± 17.4 (Regenerator), −4.8 ± 12.1
(Intermediate), and −39.8 ± 11.0 (Degenerator). HbA1c at baseline
was the only risk factor significantly different between Regenerator
(8.3 ± 1.6%) and Degenerator (9.2 ± 1.8%). Support Vector Machine
classifier using HbA1c alone demonstrated 62.4% accuracy of
classifying subjects into Regenerator or Degenerator. Gene expression
studies revealed that up-regulated genes in Regenerator are enriched in
cell cycle andmyelin sheath functions, while down-regulated genes are
enriched in immune/inflammatory responses.
Conclusions: Our data suggest that HbA1c level predicts myelinated
nerve fiber regeneration and degeneration in patients with DN, and
that maintaining optimal blood glucose control is essential to
prevent continued nerve injury in patients with DN.

doi:10.1016/j.jns.2013.07.2410

Abstract — WCN 2013
No: 2720
Topic: 36 — Other Topic
Epigenetic miRNA dysregulation as a mechanism for sporadic
amyotrophic lateral sclerosis

C. Figueroa-Romeroa, J. Hura, D.E. Bendera, M.D. Cataldoa, A.L. Smitha,
R. Yungb, B.C. Callaghana, E.L. Feldmana. aNeurology, University of
Michigan, Ann Arbor, MI, USA; bInternal Medicine, University of Michigan,
Ann Arbor, MI, USA

Background: Amyotrophic lateral sclerosis (ALS) is a progressive
and fatal neurodegenerative disease. The majority of cases are
sporadic (sALS) with unknown causes, and the late onset of sALS
suggests that long-term exposures to environmental factors may
play a role in disease pathogenesis. Epigenetic mechanisms, such as
miRNAs, may be driven by adverse environmental factors proposed
to contribute to sALS etiology to promote an accumulation of altered
gene expression, culminating in sALS.
Objective: Our goal is to address the role of miRNAs in sALS
pathogenesis. We hypothesize that differential expression of miRNAs
in human sALS spinal cord promotes dysregulation of key genes and
biological pathways leading to sALS.
Materials and methods: We combined two high-throughput profiling
assays to identify differentially expressed miRNAs (TaqMan OpenArray)
and differentially expressed genes (DEGs; Affymetrix GeneChip Human
Genome U133 Plus 2.0 Array) in postmortem human spinal cord tissue
from sALS patients and controls. Since miRNAs negatively regulate gene
expression, inverse correlations between miRNA and DEGs were
identified and examined with multiple miRNA prediction target
databases to determine potentially relevant miRNA/DEG pairs. Gene
and miRNA expression was confirmed by qPCR.
Results: We identified 90 differentially expressed miRNAs and 1182
DEGs. Of these differentially expressed miRNAs and DEGs, prediction
databases identified miR-577, let-7 miRNA family members, miR-133b,
andmiR-140b-5p as potentialmiRNA regulators of the gene targets FAS,
CD4, EIF2C4, and CCL2.
Conclusion: Changes in miRNAs and their corresponding gene
targets may represent, in part, a pathogenic mechanism leading to
sALS.

doi:10.1016/j.jns.2013.07.2411
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Spontaneous remission and relapse of primary central nervous
system lymphoma: Case report and review

J. Vilacura, F. Montoya, P. Silva, M. Rivera. Universidad de los Andes,
Clinica Davila, Santiago, Chile

There are numerous reports of lesions affecting the central nervous
system which disappear without treatment. They are called vanishing
tumors. The most common of these is the primary central nervous
system lymphoma, which accounts for 4% of all intracranial neoplasms.
There are other factors that induce remission such as corticosteroid
therapy, chemotherapy and radiotherapy. However, many of these
vanishing tumors relapse. We present the case of a 58 year old, male
patient who presented with partial third cranial nerve palsy. The brain
MRI showed a periventricular mass and the biopsy was informed as
diffuse large B-cell non-Hodgkin lymphoma. A control MRI was
requested displaying complete disappearance of the mass. Patient was
followed during 3 months with MRI, full body CT and lumbar puncture
showing no evidence of the disease. One year after discharge patient
presented with subtle memory alterations and progressive temporal–
spatial disorientation. MRI showed a heterogeneous, hypointense,
expansive process with left temporal periventricular epicenter. Spec-
troscopy was suggestive of lymphoma. Thoracic, abdominal, and pelvic
CT scans evidenced an L1 lumbar fracture; MRI was suggestive of
lymphoma metastasis. Daily methylprednisolone pulses were initiated
and treatment with Methrotrexate, Cytarabine and Leucovorine was
begun, with clinical improvement. Many reports present relapsing
vanishing tumors, suggesting that full therapy should be initiated in
spite of spontaneous remission. Clinical trials should be performed in
order to prove the effectiveness of this proceeding.

doi:10.1016/j.jns.2013.07.2412
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Syndroma Brown-Séquard as a rare manifestation of
von Hippel–Lindau disease

I. Marjanovica, M. Jecmenica-Lukica, M. Miliceva, S. Perica, I. Bastaa,
Z. Stevica, V. Rakocevic-Stojanovica, S. Lavrnicb, D. Lavrnica. aClinic of
Neurology, Clinical Centre of Serbia, Serbia; bMRI Center, Clinical Center
of Serbia, University of Belgrade, Belgrade, Serbia

Case report: We report a 45-year-old female patient with Brown-
Séquard Syndrome (BSS). The onset of disease was 14 years before
admission to our Department, during the first pregnancy, when she felt
thoracic pain. Five years later, during the next pregnancy, she felt
numbness at umbilical region and drop of right foot, but all symptoms
disappeared spontaneously 10 days after delivery. MRI of thoracic spine
showed syrinx from Th5 to L1. Now, at the admission neurological
examination revealed spasticity, increased muscle reflexes and positive
Babinski's sign on the right leg, with ipsilateral loss of tactile
discrimination, vibratory, and position sensation below the level of
right rib arch. Contralaterally there was reduction in pain and
temperature sensation below the level of Th8. MRI of thoracic spine
showed multiple intradural nodular tumors at the levels of Th3–5 and
Th11 with hydrosyringomyelia in whole spinal cord. MRI of the brain
showed multiple hemangioblastomas in the craniocervical region with
spreading at the level of C1 and in both cerebellar hemispheres. Multi-
slice computed tomography (MSCT) of abdomen showed multiple
pancreatic cysts and suspected liver hemangioma. Ophthalmological,
otological and gynecological findings were normal. Genetic analysis
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revealed a deletion in von Hippel–Lindau (VHL) gene 2 exon at codon
128. It was made a diagnosis of de novo VHL disease type I (without
pheochromocytoma).
Conclusion: Hemangioblastomas of the spinal cord are a rare cause
of BSS, especially as a manifestation of VHL disease. Detection of
these tumors and their removal could contribute to the improvement
of neurological finding and prevention of further complications.

doi:10.1016/j.jns.2013.07.2413
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Common presentation — atypical diagnosis

M. Garg, W. Al-Dhahir, S. Andole. Stroke Unit, Queen's Hospital,
London, UK

Background: Literature review reveals that the reported incidence of
Dural Arteriovenous Fistulas (DAVFs) is approximately 10–15% of all
intracranial vascular abnormalities. We report the first case where a
DAVF caused an obstructive hydrocephalous in a patient.
Objective: The objective of our poster presentation is to make
clinicians aware of the rare possibility of an intracranial vascular
lesion causing obstructive hydrocephalous.
Patients and methods: A 76-year-old woman presented with poor
mobility, frequent falls, confusion and urinary incontinence for a
month. She was initially treated for a urinary tract infection. CT scan
of her head showed obstructive hydrocephalous and an MRI brain
scan confirmed that this was caused by a dilated vascular lesion in
the posterior aspect of the third ventricle and also near the inferior
aspect of the cerebral aqueduct. Digital subtraction angiography of
her brain showed that the vascular lesion was a DAVF obstructing
the flow of CSF.
Results: A conservative approach was taken for the DAVF and the
patient had an endoscopic third ventriculostomy to treat her obstruc-
tive hydrocephalous. All her symptoms improved and the patient went
home after a short period of rehabilitation.
Conclusion: There's no other reported case in the literature where a
DAVF has caused obstructive hydrocephalous. Our patient improved
with treatment and was discharged home. As clinicians, we need to
be aware of common presentations with atypical diagnosis.

doi:10.1016/j.jns.2013.07.2414
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Non-invasive detection of cortical population spikes: Functional
discrimination of pre- vs. postsynaptic components in SEP
at 1 kHz

T. Fedelea, H.-J. Scheerb, M. Burghoffb, G. Waterstraata, V. Nikulina,
G. Curioa. aCharité Universitätsmedizin Berlin, Germany;
bPhysikalisch-Technische Bundesanstalt, Berlin, Germany

Introduction: Ultrafast EEG signals, featuring frequencies above
500 Hz, can be observed in scalp somatosensory evoked potentials
(SEP). Usually, these recordings have a low Signal-to-Noise Ratio
(SNR) because weak signals are overlaid by intrinsic noise of much
higher amplitude as generated by biological sources and the
amplifier. Scalp recordings of SEP show bursts above 400 Hz with
submicro-volt amplitudes, which could be extracted from noise up to
now only by the use of massive averaging (n N 1000) and digital
signal processing.

Methods:Here,we investigate SEP up to 1 kHz elicited bymedian nerve
stimulation with rates of either 0.99 Hz or 8.1 Hz. We exploit the
increased SNR provided by a custom-made low noise amplifier
technology together with an adapted implementation of Canonical
Correlation Analysis algorithm, based on the assumption of high level
stimulus phase locking across trials.
Results: It proved possible in 3/3 subjects to discriminate hf-SEP
generators at subcortical and intracortical levels at the single trial
level, relying on the different neuronal refractory properties of these
components which are phase-locked to the stimulus onset.
Discussion: A custom-made low-noise EEG system enables the
noninvasive detection of pre- and postsynaptic evoked activity at
1 kHz, i.e., in the frequency range housing spike-related multi-unit
activity in intracortical recordings, providing the opportunity of non-
invasive monitoring of multi-unit spike activity in man.

doi:10.1016/j.jns.2013.07.2415
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Total ophthalmoplegia due to giant cell arteritis

W.Al-Dhahir, A. Mubashir, D.S. Andole. Neuroscience, Queen's Hospital,
London, UK

We report the case of a lady who presented with total ophthalmoplegia
due to giant cell arteritis.
Case report: A 79 year old lady presented with two days of blurring of
vision with abnormal gait. Observation on arrival was normal. She had
bilateral ptosis, total ophthalmoplegia. Visual acuity in the left eye was
able to count finger and on the right 9/6. She hadwide base gait, positive
Romberg's sign due to compensating of her visual impairment but her
reflexes diminished bilaterally with down-going planters, with normal
sensation. There was loss of proprioception of both feet. There was no
incontinence of urine or faeces, with normal speech and swallow.
ECG, chest X-ray and MRI/DWI brains. Cerebral spinal fluid showed
normal protein level. Superficial temporal artery biopsy was normal.
Her ESR was 108. Vasculitis screen, HIV and syphilis serology, serum
electrophoresis and urine for Bence Jones protein, anti Ro, anti La, anti
GAD, TPO antibodies, and acetyl choline receptor antibodies were all
negative. Nerve conductive study performed showed a sensory-motor
polyneuropathy related to diabetes mellitus.
She was commenced on 60 mg Prednisolone with Bisphosphonate. Her
ESR dropped from 108 to 54. She has had balance and gait improved
since admission but patient did not show significant eye improvement.
Discussion: Giant cell arteritis (GCA) is a systemic inflammatory
vasculitis. It can result in a wide variety of systemic, neurologic, and
ophthalmologic complications including visual loss. Prompt treatment
with steroids can prevent blindness and other vascular squeal of GCA.

doi:10.1016/j.jns.2013.07.2416
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Treatment for paraneoplastic neuropathies

B. Giomettoa, R. Vitaliania,W. Grisoldb. aNeurology, AziendaULSS 9 Treviso,
Treviso, Italy; bNeurology, Ludwig Boltzmann Institute for Experimental and
Clinical Traumatology, Vienna, Austria

Paraneoplastic neuropathies are the most frequently reported par-
aneoplastic syndromes. They are, however, heterogeneous and require
several therapeutic approaches. This review was undertaken to
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systematically assess any data available from randomised controlled
trials (RCTs) on the treatment of paraneoplastic syndromes of the
peripheral nervous system.
Objectives: To assess the benefits and harms of treatments for
paraneoplastic neuropathies.
Selection criteria: We planned to include all RCTs and quasi-RCTs (in
which allocation is not random but is intended to be unbiased, for
example alternate allocation) of any treatment for paraneoplastic
neuropathies. Since we expected that there are to be few or no included
studies, we also planned to assess and summarise observational studies,
prospective and retrospective comparative cohort studies, case–control
studies and case series that met minimum criteria in the discussion.
Main results: Despite many reports on paraneoplastic neuropathy, we
identified no RCT or quasi-RCTs for inclusion in this review. We found
only six studies, involving 54 participants, from among the non-
randomised evidence that were judged by predefined criteria to be of
suitable quality for inclusion in the discussion. These studies were not
readily comparable. The treatments focused on tumour treatment and
immunomodulation, mainly intravenous immunoglobulin.
Authors' conclusions: At present there are no RCTs or quasi-RCTs of
treatment for paraneoplastic neuropathies on which to base practice.
There is only evidence from case series, case reports or expert opinion
(class IV evidence) for the effect of immunomodulation (intravenous
immunoglobulin, plasma exchange, steroid treatment or chemotherapy)
on paraneoplastic neuropathy.

doi:10.1016/j.jns.2013.07.2417
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NMDA-receptor mediated excitotoxicity is involved in the
pathogenesis of experimental cerebral malaria

K.M. Wechselbergera, B. Tafernera, R. Beera, G. Broessnera, R. Helboka,
M. Fischera, N. Singewaldb, E. Schmutzharda, P. Lacknera. aTranslational
Neurocritical Care, Department of Neurology, Medical University Innsbruck,
Austria; bUniversität Innsbruck, Innsbruck, Austria

A major cause of morbidity and mortality of Plasmodium falciparum
malaria is cerebral malaria (CM). Mortality is high and neurological
sequelae are observed frequently. A deeper understanding of the
pathophysiology is missing yet. In addition to ischemia and inflamma-
tion, excitotoxicity might be an important factor. The current study
investigates the role of NMDA-receptor mediated excitotoxic cell death
during CM and its potential for the development of adjunctive
treatment strategies.
C57BL/6J mice were infected with Plasmodium berghei ANKA.
Cerebral Microdialysis was performed and glutamate levels were
measured. Animals with CM were randomized for treatment with
artesunate, MK801 (a non-competitive NMDA-receptor antagonist),
artesunate and MK801 or vehicle over 5 days. Glutamate levels were
significantly elevated in mice with CM compared to control animals.
Subsequently NMDA antagonisation was investigated. Twenty-eight
animals were randomized. No animals survived in the MK801 or
vehicle treated group. In contrast, 33.3% of the animals in the
artesunate group and 74.1% in the MK801/artesunate combination
treatment group survived. Kaplan Meier survival curves yielded a
significantly longer survival of the animals in the combination
treatment group compared to the vehicle or MK801 treatment
group. Histological analyses yielded a lower number of micro-
hemorrhages and Fluoro-Jade B positive cells in the artesunate/
MK801 treated animals compared to artesunate treated mice.
In conclusion, glutamate levels in the brain are increased early in the
course of CM.

Treatment with MK801 rescues mice from CM. NMDA-receptor
mediated excitotoxicity plays a role in the pathogenesis of CM and
could represent a target for adjunctive treatment strategies.

doi:10.1016/j.jns.2013.07.2418
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The effect of stress on long-term memory consolidation:
An update

R. Patel. Basildon Hospital, Basildon, UK

Background: It has long been recognised that stress has a profound effect
on long-term memory consolidation. The past decade has seen
substantial growth in efforts to characterise this relationship. Numerous
potential mechanisms have been highlighted, involving biochemical
regulators of emotional arousal and specific neural pathways. More
recently, research has led to increased understanding of interactions
between regions of the brain previously not acknowledged to contribute
to memory consolidation.
Objectives: We present a systematic review to expound the
prevailing theories behind this relationship, in addition to the
supporting experimental evidence and potential clinical implications.
Materials and methods: The review was performed using Medline/
Pubmed and Embase, using search terms {(stress) AND (memory)},
under constraints of “English language” and “humans”.
Results: Behavioural and physiological evidence has begun to establish
a convincing role for stress; consistently demonstrating enhanced
memory under stressful conditions. Wide support is found for effects of
epinephrine and glucocorticoids on consolidation, in addition to
electrophysiological evidence for specific neural influences.
Functional imaging advocates an interaction between the basolateral
amygdala, nucleus accumbens and locus coerulus with the hippocam-
pus, although uncertainty prevails regarding the pathways involved.
Clinical implications of the stress–memory relationship are undoubt-
edly far-reaching, and are discussed herein.
Conclusions: Although precise mechanisms by which stress affects
memory remain unclear, the advent of functional neuroimaging and
growing interest inmemory consolidation has produced rapid advances
in understanding. Research clarifying the relationship between stress
and memory consolidation undoubtedly merits further attention given
the additional insights provided by these advances and their significant
therapeutic potential.

doi:10.1016/j.jns.2013.07.2419
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Comorbidities and mortality associated with intracranial bleeds
and ischaemic stroke

J. Sanghaa, A. Natalwalab, H. Uppalc, R. Potlurid. aUniversity of
Birmingham, Birmingham, UK; bQueen's Medical Centre, Nottingham,
UK; cCoventry and Warwickshire Partnership NHS Trust, Coventry, UK;
dUniversity of Manchester, Manchester, UK

Background: Stroke is a leading cause of mortality and acquired
disability, however to date, there exists no comprehensive compar-
ison of risk factors between stroke sub-types.
Objective: The aim of the present study was to compare risk factors and
mortality across different intracranial pathologies; subdural haematoma,
subarachnoid haemorrhage, ischaemic stroke and haemorrhagic stroke.

Abstracts / Journal of the Neurological Sciences 333 (2013) e679–e727e700

http://dx.doi.org/10.1016/j.jns.2013.07.2417
http://dx.doi.org/10.1016/j.jns.2013.07.2418
http://dx.doi.org/10.1016/j.jns.2013.07.2419


Patients and methods: We compiled a database of all patients
(n= 4804) admitted with these conditions to a large teaching hospital
in Birmingham, UK during the period 2000–2007. The ICD 10th revision
coding was used to identify these cases. Multinomial logistic regression
was performed to analyse differences in the frequencies of com-
orbidities, associations were regarded as significant when p b 0.001
only.
Results: Subdural haematoma patients had lower prevalences of
hypertension and pneumonia, whereas alcohol abuse was more
common. In subarachnoid haemorrhage, epilepsy was less frequent
(OR: 0.37; CI: 0.22–0.64). As would be expected, a range of cardiovas-
cular risk factors were more common in ischaemic stroke including for
example type II diabetes mellitus and ischaemic heart disease. Brain
tumours were more common in haemorrhagic stroke. There was no
difference in the duration of hospital stay between the four groups.
Mortality was significantly higher in ischaemic and haemorrhagic
strokes, and the duration to death was greater in ischaemic stroke.
Conclusion: Our findings provide novel associations to inform the
preventative measures undertaken by healthcare professionals and
this may lead to more rigorous control of risk factors. Further studies
are required to elucidate the mechanisms by which subarachnoid
haemorrhage protects against epilepsy.

doi:10.1016/j.jns.2013.07.2420
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Predictors of mortality in ischaemic stroke patients — A hospital
admissions study: 2000–2012

R. Potluria, J. Sanghab, H. Uppalc. aUniversity of Manchester, Manchester,
UK; bUniversity of Birmingham, Birmingham, UK; cCoventry and
Warwickshire Partnership NHS Trust, Coventry, UK

Background: Ischaemic Stroke is a leading cause of mortality and
morbidity in the UK, accounting for 9% of all deaths.
Objective: We aimed to identify predictors of mortality in Ischaemic
Stroke patients, in a large hospital population in the UK.
Patient and methods: Anonymous information on patients with
Ischaemic Stroke, attending a large multi-ethnic general hospital in
Manchester, UK during the period 2000–2012 was obtained from the
hospital activity analysis register using ICD-10 and OPCS coding
systems. Statistical analysis was performed using SPSS version 20.
Results: Out of 458,410 patients admitted, there were 3541 (0.8%)
patients with Ischaemic Stroke; mean age 69.7 yrs ± 14.6 (SD). The
main comorbidities were Hypertension (48.5%), Type 2 Diabetes
Mellitus (21.5%), Atrial Fibrillation (18.7%), Hyperlipidaemia (15.3%),
Myocardial Infarction (11.2%), and Heart Failure (9.2%). A multi-
nominal logistic regression model accounting for variations in age, sex
and ethnic group showed that Hypertension (OR: 0.8; CI: 0.7–0.9), Type
2 Diabetes Mellitus (OR: 1.2; CI: 1.0–1.5), Atrial Fibrillation (OR: 1.4; CI:
1.2–1.8), Hyperlipidaemia (OR: 0.4; CI: 0.3–0.6), Heart Failure (OR: 3.0;
CI:2.2–4.1) and Duration of stroke (OR: 1.0; CI: 1.0–1.0) as significant
predictors of mortality (p b 0.05).
Conclusion: We have shown that Hypertension, Type 2 Diabetes
Mellitus, Atrial Fibrillation, Hyperlipidaemia, Heart Failure andDuration
of stroke are significant predictors of mortality in patients with
Ischaemic Stroke from a large hospital based sample in the UK. Our
improved understanding of these predictors will guide clinicians to
focus on these high risk groups to improve clinical practice and
outcomes in patients with Ischaemic Stroke.

doi:10.1016/j.jns.2013.07.2421
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Waterhouse–Friderichsen syndrome induced by meningococcal
meningitis in young adult with SLE

D. Athanasopoulos, A. Liverezas, D. Kitsos, C. Karageorgiou, S. Tsiara.
GNA G. Gennimatas, Athens, Greece

Background: Although patients with systemic lupus erythematosus
are more susceptible to infections, meningococcal meningitis is
relatively rare among these patients.
Case report: We report a case of neisserial meningitis in an 18 years
old male that was under treatment for SLE (monotherapy with
hydroxychloroquine). The patient presented with one day fever,
headache, arthralgias, purpuric rash on two sites (right gluteal
region, left arm) and neck rigidity. CSF had a cell count of 5200 RBC/
μL, 25 WBC/μL with 13 NEU/μL (corrected for 20 WBC/μL) and the
stain and combo tests were negative for bacteria. Both CSF and blood
cultures revealed Neisseria meningitidis group B. Total blood count
displayed low platelet count. Biochemistry revealed elevated creat-
inine and CRP. Despite the prompt diagnosis and treatment, the
disease progressed rapidly with major complications, such as sepsis,
DIC, purpura fulminans, myocardiopathy, respiratory distress and
finally evolved to Waterhouse–Friderichsen syndrome.
Discission and conclusion: This is a rare case of meningococcal
serogroup B meningitis in a patient with SLE. In SLE meningitis, the
most common pathogens are Mycobacterium tuberculosis, Cryptococcus
neoformans and Listeria monocytogenes. It is interesting that the
laboratory tests at presentation did not absolutely reflect the severity
and rapid progression of the infection. In addition, although there are
references of corticosteroid use as a predisposing factor to meningitis,
there are no reports for hydroxychloroquine alone.

doi:10.1016/j.jns.2013.07.2422
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Brain imaging in chorea in Tunisian children

A. Nasria, H. Benrhoumaa, I. Rebaia, I. Kraouaa, C. Drissib, H. Klaaa,
N. Ben Achoura, A. Rouissia, N. Gouider-Khoujaa, M. Ben Hammoudab,
I. Turkia. aChild and Adolescent Neurology Department, National Institute of
Neurology of Tunis, Tunis, Tunisia; bNeuroradiology Department, National
Institute of Neurology of Tunis, Tunis, Tunisia

Background: Studies on brain imaging aspects of chorea are scarce,
and there is no such study in Tunisia in children.
Objective: To determine imaging characteristics of chorea in Tunisian
children.
Patients and methods: We conducted a descriptive study over an 8-
year period (2004–2012) including all children diagnosed with chorea
and followed at our department. All the patients had a brainMRI and 23
of them a brain CT-scan. The imaging aspects have been analysed.
Results: 54 children presented with chorea (sex ratio = 1.1, mean
age = 7.6 years, mean age of onset = 3.1 years). Brain CT scan (23
patients) was abnormal in 18%, mainly in metabolic diseases. Brain MRI
was abnormal in 74%, especially in metabolic causes (31%) and cerebral
palsy (14%). Imaging abnormalities are dominated by abnormalities of
the brain white matter (24%) and cortico-sub-cortical atrophy (14%).
Basal ganglia (mainly putamen) and thalamus show abnormalities in
only 5%, in association with other movement disorders.
Conclusion: Our study is the first to discuss imaging aspects of chorea
in childhood in Tunisia. The high frequency of imaging abnormalities
in metabolic diseases and cerebral palsy may be explained by the
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vulnerability of basal ganglia to hypoxic-ischemia in cerebral palsy, and
variations of metabolism and associated leukodystrophy in neuro-
metabolic disorders. Atrophy could be a sequelae, or of degenerative
origin. Therefore, brain imaging, especially brainMRI, should be done in
every child with chorea.

doi:10.1016/j.jns.2013.07.2423
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Cortical afferent inhibition is reduced in patients with idiopathic
REM sleep behavior disorder and cognitive impairment: A
TMS study

A.B. Kunza,b, S.M. Golaszewskia,b,c, J. Bergmannc, F. Brigod, M. Seidla,b,
M. Christovae, F. Tezzond, E. Trinkaa, R. Nardonea,d. aDepartment of
Neurology, Paracelsus Medical University, Christian-Doppler-Klinik,
Salzburg, Austria; bKarl Landsteiner Institute of Neurorehabilitation
and Space Neurology, Vienna, Austria; cNeuroscience Institute, Salzburg,
Austria; dDepartment of Neurology, Franz Tappeiner Hospital, Merano,
Italy; eInstitute of Physiology, Medical University Graz, Graz, Austria

Background: Impaired cognitive profile and electroencephalography
(EEG) slowing have been reported in patients with REM sleep
behavior disorder (RBD), but the neurobiological significance of
these findings remains unknown. The cholinergic system is known to
play a key role in all attentional processes and cognitive functions.
Objective: A transcranial magnetic stimulation (TMS) protocol may give
direct information about the function of some cholinergic circuits in the
human brain; this technique relies on short latency afferent inhibition
(SAI) of the motor cortex. The objective of this study was to test the
hypothesis that cognitive performance and cortical activation in RBD
patients are associated with a dysfunction of the cholinergic system.
Materials and methods: We applied the SAI technique in a group of
10 patients with idiopathic RBD (iRBD) and compared the data with
those from a group of 15 age-matched healthy subjects. All the iRBD
patients and the control subjects also underwent an extensive
neuropsychological evaluation.
Results: Mean SAI was significantly reduced in patients with iRBD
when compared with controls. Neuropsychological examination
showed mild cognitive impairment in six out of the 10 iRBD patients.
SAI values correlated strongly with tests measuring episodic verbal
memory and executive functions.
Conclusions: These results support the hypothesis of cholinergic
dysfunction in some patients with iRBD who develop cognitive
impairment. Our findings raise the possibility that the presence of SAI
abnormalities may indicate increased risk of cognitive impairment in
patients diagnosed with iRBD.

doi:10.1016/j.jns.2013.07.2424
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Using clinical details to direct attention to the correct lesion in a
patient with history of breast cancer

B.S. Koppela,b, M. Chiechic,d, C. Girardoe. aNeurology, New York Medical
College, USA; bNeurology, Metropolitan Hospital, USA; cRadiology, New
York Medical College, USA; dRadiology, Metropolitan Hospital, New
York, NY, USA; eMedicine, Metropolitan Hospital, New York, NY, USA

Background: Sensitive imaging detects many asymptomatic brain
lesions which can distract attention from significant problems in

patients with cancer. Continuity of care with imaging done for any
CNS symptoms can provide a basis for longitudinal comparison.
Objective: To facilitate cooperation between clinicians and radiolo-
gists to avoid missing important but small lesions.
Patients and methods: Case report of a 62 year old nurse with
5 year history of breast cancer treated with chemotherapy, local
resection and radiation presented with severe vertigo and vomiting.
Dizziness had caused her to have CT scan three years earlier which
showed a 1.5 cm round hyperdense frontal lesion. CT with contrast
showed a tiny enhancing area above the fourth ventricle; MRI with
1 mm cuts detected a 3 mm lesion with slight edema, and no change
or bleeding in the previously seen lesion.
Results: At a conference between oncologist, neuroradiologist and
neurologist the significance of the new lesion in the area postrema
was underscored. Arrangements were made to resume cancer
treatment, with “gamma knife” followed by whole brain radiation
to manage all potential micrometastases.
Conclusion: Radiologists need information from treating physicians
to properly interpret imaging and direct attention to important
lesions, in the presence of other (benign) lesions that are
asymptomatic and stable. In patients referred to tertiary cancer
centers a mechanism for sharing imaging with primary centers is
mandatory.

doi:10.1016/j.jns.2013.07.2425
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Identifying interactions between EphB3 and EphA4 dependence
receptors using bimolecular fluorescence complementation

S. Jimsheleishvili, J. Ricard, C. Nelersa, D. Liebl. University of Miami,
Miami, FL, USA

Objectives: The goal of our study is to identify protein–protein
interactions of membrane-bound receptor tyrosine kinases that
regulate cellular functions after CNS trauma. We discovered that Eph
receptors influence cell survival following CNS injury through pro-
apoptotic ‘dependence receptors’, which induce cell apoptosis after
cellular stress. To examine their interaction we used bimolecular
fluorescence complementation (BiFC).
Methods: To visualize protein interactions, cDNA of EphB3 and EphA4
was amplified by PCR and cloned with sequences encoding Cyan
Fluorescent Protein (CFP). Eph vectors were transfected into human
embryonic kidney (HEK) cultured cells, with GFP and empty vectors as
controls. The BiFC of Jun and Fos fragments fused to N- and C-termini of
mutated yellow fluorescent protein (YFP) Venus was also performed as
positive control.
Results:Green fluorescencewas observed after 24 hours of transfection
of GFP intoHEK cells. Using theGFPfilter, we also observedfluorescence
with Venus-based fragments Jun and Fos. Introducing EphB3 fusedwith
C terminus of CFP with EphB3 with N terminus did not show expected
blue fluorescence, which might reflect inadequate linker lengths
between the receptor and CFP fragments.
Conclusion: BiFC assay was used to study the interaction between
EphB3 and EphA4 in live HEK cells. The N- or C-terminal halves of a CFP
are linked to EphB3 and EphA4, respectively. Since blue fluorescence
was not observed between two EphB3 receptors that are known to
interact, the next step is to modify linkers. Future studies examine
variable linker lengths required for membrane receptor interactions to
occur in living cells.

doi:10.1016/j.jns.2013.07.2426
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Paraneoplasmatic encephalitis due to Merkel cell neuroendocrine
skin carcinoma

E. Giannoulia, D. Athanasopoulosa, G. Panagopoulosa, S. Tsiaraa,
C.E. Karageorgioub. aNeurology, General Hospital of Athens ‘G. Gennimatas’,
Holargos, Greece; bNeurology, Iatrikon Center of Athens, Marousi, Greece

Background: We report a case of a 57-year old man with subacute
cerebellar ataxia related to Merkel cell carcinoma.
Case description: A 57-year-old-man presented with a subacute,
progressive cerebellar ataxia with gait instability, marked trunk ataxia
and explosive speech. Brain MRI, whole-body CT and complete blood
work-up were negative. CNS showed elevated protein but a complete
CNS serological (all known viruses), immunological and par-
aneoplasmatic antibody testing were negative. PET-scan showed an
inflamed inguinal lymph node (attributed to skin infection). Genetic
testing for inherited ataxias was negative. The patient received high-
dose corticosteroids with remarkable improvement. One month later
his symptoms reemerged. A second course of corticosteroids succeeded
in controlling his symptoms but significant side effects led to their
discontinuation. A third relapse occurred. Although the lymph node had
diminished, a biopsywas decidedwhich showedMerkel cell carcinoma.
Complete skin examination revealed no abnormal skin nodule and a
second PET scan was now negative. The patient showed remarkable
improvement of his neurological symptoms after the lymph node
removal and is receiving chemotherapy.
Conclusion: Merkel cell skin carcinoma (MCC) is a rare, aggressive
cutaneous malignancy linked to UV radiation exposure, infection with
the Merkel cell polyomavirus, and immunosuppression. To our
knowledge no case of related paraneoplasmatic encephalitis has ever
been reported and although no direct link is determined between the
tumour and the cerebellar insult the fact that the removal of the lymph
node (primary tumour), led to an almost complete neurological
recovery is a strong indication that the two are connected.

doi:10.1016/j.jns.2013.07.2427

Abstract — WCN 2013
No: 2908
Topic: 36 — Other Topic
Effect of Satureja khuzestanica essential oil on acquisition,
extinction and reinstatement of morphine induced conditioned
place preference in male rat

R. Assaeia,b, K. Rastegara, N. Pajouhic, A. Rafatic. aNeuroscience
Research Center, Shiraz University of Medical Sciences, Iran; bEndocrine
and Metabolism Research Center, Namazi Hospital, Iran;

c
Department of

Physiology, Medical School, Shiraz University of Medical Sciences,
Shiraz, Iran

Background: Drug addiction is an impulsive, unconscious drug
seeking behavior associated with neurobiological changes. This
neurobiological disorder accompanies high recurrence even after
long period of treatment. The present study, investigated the effects
of Satureja kuzestanica essential oil (SKEO) a well-known Iranian
traditional medicine, on acquisition and reinstatement of morphine-
induced conditioned place preference (CPP) in rats.
Methods: CPP was induced by intraperitoneal injection of morphine
(10 mg/kg) as an 8-day conditioning schedule. The effects of SKEO on
the rewarding properties of morphine were tested in rats receiving
SKEO (10, 15, and 20 mg/kg i.p.) 30 min prior to each morphine
injection (acquisition) or prior to the CPP test on day 6 (expression).
Once established, CPP was extinguished by repeated testing, during

which conditioned ratswere injected dailywith different doses of SKEO.
Finally, the efficacy of SKEO in blocking reinstatement of CPP provoked
by priming injections was also evaluated.
Results: SKEO administration showed dose dependency for preven-
tion of establishment of CPP. However it had no effect in facilitating
extinction of morphine-induced CPP. SKEO suppressed priming
induced reinstatement of CPP.
Conclusions: In conclusion, as SKEO was effective for reducing craving
and vulnerability to relapse, it might be a very effective natural remedy
for the treatment of opioid addiction.

doi:10.1016/j.jns.2013.07.2428
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Apathy is associated with a single-nucleotide polymorphism in a
dopamine-related gene

S. Mitaki, M. Isomura, M. Yamasaki, A. Nagai, T. Nabika, S. Yamaguchi.
Shimane University, Izumo, Japan

Background: Dopaminergic neurotransmission is an important factor
in the pathogenesis of apathy. In addition, the contribution of genetic
factors to the regulation of brain dopaminergic activity is widely
acknowledged. Therefore, we hypothesized that genes associated with
brain dopaminergic activity may have some effects on apathy.
Objective: In the current study, we evaluated the association between
four functional single-nucleotide polymorphisms (SNPs) in specific
genes related to dopaminergic neurotransmission and apathy in a
general population.
Methods: Participants in the health examination at the Shimane
Institute of Health Science were recruited for this study (n = 963).
Apathy was assessed using the Japanese version of the apathy scale.
SNPs were genotyped using the TaqMan method.
Results: In our population, 22.1% had apathy. We confirmed that
apathy was associated with decreased cognitive function and
depressive state. A significant association was found between an
SNP in the catechol-O-methyltransferase (COMT) gene (rs4680)
encoding the low-activity Met allele and apathy (GA: OR = 0.67,
p = 0.01, CI = 0.48–0.92 and AA: OR = 0.47, p = 0.02, CI = 0.23–
0.89). This relationship was still significant after adjustment for
confounding factors (GA: OR = 0.59, p = 0.003, CI = 0.42–0.84 and
AA: OR = 0.34, p = 0.002, CI = 0.15–0.67).
Conclusions: Our study indicates an association between rs4680, an
SNP in the COMT gene, and lower risk of apathy. Considering the
function of rs4680, the current study suggests the importance of
dopaminergic neurotransmission in the pathogenesis of apathy in a
general population.

doi:10.1016/j.jns.2013.07.2429
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Sensory-motor integration after selective stimulation of
intraepidermal Aδ nociceptors

Z. Matura, Z. Acarb, A.E. Ögec. aDepartment of Neurology, Istanbul Bilim
University School of Medicine, Turkey; bDepartment of Neurology, 29
Mayıs Hospital, Turkey; cDepartment of Neurology, Istanbul University,
Faculty of Medicine, Istanbul, Turkey

Background and objective: Previous studies on sensory-motor
integration (SMI) between somatosensory afferents and the motor
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responses to transcranial magnetic stimulation (TMS) have been
performed with electrical stimulation of the nerves, revealing early
(20–30 ms) and late (after 100 ms) afferent inhibitions with an
intervening facilitation. This study was planned to investigate the
effects of selective electrical stimulation of intraepidermal Aδ fibers
(IES) on SMI.
Material and methods: Fourteen healthy volunteers aged between
22 and 40 were included. Paired stimuli at 2 times the sensory
threshold were applied with custom made IES electrodes placed on
the 1st dorsal web space of the dominant hand. A butterfly shaped
coil was placed over the cortical hot spot for the first dorsal
interosseous muscle adjacent to the IES and the TMS intensity was
adjusted for responses N1 mV in amplitude at N5/10 stimulations.
Inter-stimulus intervals (ISI) between the IES and TMS consisted of
18 steps between 20 and 450 ms. Eight stimulations for each ISI were
performed randomly. Mean amplitudes and areas of the motor
responses elicited at each ISI were divided by those evoked by TMS
alone and graphs for SMI were created.
Results: SMI curves showed an afferent inhibition that began after ISI
80 ms and lasted until 300 ms.
Conclusion: Later beginning of afferent inhibition after IES can be
considered as an additional evidence for selective excitation of the
intraepidermal nerve fibers by the described method. The long
duration of the inhibition may be a reflection of the different central
processing for the nociceptive afferents.

doi:10.1016/j.jns.2013.07.2430
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Functional outcomes after rehabilitation of tuberculous myelitis
14 case reports

A. Nait Khachat, K. Belhaj, N.S. Diagne, N. El Amrani, H. Kassimi,
F. Lmidmani, A. El Fatimi. Physical Medicine and Rehabilitation,
Department of University Hospital Ibn Rochd, Casablanca, Morocco

Introduction: Tuberculosis including its medullar location is a public
health problem in Morocco.
Objective: We report the epidemiological characteristics, clinical and
functional aspects in a group of patients suffering from tuberculous
myelitis after rehabilitation.
Material: Over a period of 4 years, 14 cases of tuberculous myelitis
(F/H = 6:8) were admitted for rehabilitation. We noted epidemiolog-
ical, clinical and complication characteristics. The ASIA neurological
status, themobility and the sphincter control were assessed by theMIF.
Results: Most patients were male (F/M= 6:8), the average age was
29 years (19–39), the average length of stay in the rehabilitation was
79.1 days (21–103), paraplegia was complete in nine patients
according to ASIA classification. Six patients had multifocal tubercu-
losis. All patients had sphincter dysfunctions, and had to learn self
catheterization, three patients had complications. All patients
returned to their homes after discharge, one patient died after
6 months, one patient, seen after 2 years, has recovered autonomous
walking capacity. The results of the MIF averaged 54.1 out of 126
(42–59) at admission and 75 (69–89) at discharge.
Conclusion: Tuberculosis including its medullar location is a public
health problem in Morocco. The main goal of rehabilitation is to
increase patient independence and reduce disability. A large
proportion of patients with non-traumatic spinal cord can reach a
good level of mobility and sphincter independence. Disability was
significantly reduced during rehabilitation.

doi:10.1016/j.jns.2013.07.2431
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Narcolepsy secondary to a third ventricle glioblastoma

J. Passos, J. Marques, A. Azevedo, T. Pimentel, B. Marques. Neurology,
Instituto Portugues de Oncologia de Lisboa Francisco Gentil,
Lisbon, Portugal

Background: Secondary narcolepsy is a rare entity, as is a glioblastoma
developing in the third ventricle. We report a case of narcolepsy
secondary to a third ventricle glioblastoma.
Objective: To report the occurrence of narcolepsy secondary to
glioblastoma.
Methods: Case report.
Result: A 24-year-old man presented with recurrent episodes of
headache and vomiting. Imaging studies showed obstructive
hydrocephalus and a third ventricle lesion. He underwent several
surgeries, with partial removal of the tumor. After the last surgery,
the histological diagnosis was glioblastoma, and further treatment
with focal radiotherapy and temozolomide was started. During
hospitalization, the patient was asleep during the day for short
periods and sleep was interrupted by multiple awakenings at night.
He was often found with eyes closed, even during the physical
examination, while continuing to perform and respond adequately.
Polysomnogram revealed a fragmented sleep pattern, with a
predominance of REM sleep and superficial sleep, without sleep
cycles. A multiple latency test was also performed, confirming the
hypersomnia and showing average latency time of 8.6 minutes and
3 sleep-onset REM on 4 sleep periods. These findings were
suggestive of narcolepsy. Modafinil was instituted, with clear and
immediate benefit; cycles of sleep and wakefulness returned to his
premorbid pattern.
Conclusions: In this case, we assume the existence of a causal
relationship between tumor location and narcolepsy. The diagnosis
and therapy directed to narcolepsy, in addition to cancer treatment,
resulted in a significant clinical improvement.

doi:10.1016/j.jns.2013.07.2432
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Pathologic reflexes of proximal segments in ALS patients

G.A. Albanese, P. Landrisina, J. Riveros, L. Fiorotto, F. Rodriguez,
G.A. Moviglia. Neurology, Hospital Argerich, Capital Federal, Argentina

Introduction: Amyotrophic Lateral Sclerosis is a neurodegenerative
disease that affects both motor cortex and anterior horn motoneu-
rons producing a progressive amyoatrophy of all voluntary muscles
including the ones innervated by the cerebral bulb. The atrophy
progresses from the distal muscles of the limbs to the central ones,
this is clearly detected by an electromyography study. The hyper
reflexia of ankles, knees, wrists and elbow are pathognomonic signs
of cortical liberation of the spinal cord reflex arches. Absences of this
sign talk against the first neuron compromise inducing a more
benign diagnosis. In the hospital setting several patients came with
advanced stages of ALS, but their diagnosis became difficult because
the myoatrophy of the distal members is hidden the above
mentioned hyper reflexia. To find out a low cost way to overcome
these problems there was a study of the presence of shoulder and
hip muscular tendon reflexes.
Methods: 10 patients that met all El Escorial ALS Criteria were
studied and followed for at least one year. The three joint reflexes of
each limb were assessed every three months for, at least, a year.
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Results: 10/10 patients showed the three reflexes present in the four
limbs. After a year 8/10 had lost the two distal reflexes keeping the
hyper reflexia of shoulder and limbs.
Discussion: There is a lack of previous reports on these findings but,
evenwhen the study of a larger number of patients should be studied to
validate this clinical sign, it seems to help the first time diagnostic.

doi:10.1016/j.jns.2013.07.2433
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Psychiatric manifestation of adult form of Niemann–Pick type C.
A case report

A. Baumgartner, S. Nia, S. Geiblinger, C. Baumgartner. Karl Landsteiner
Institute for Clinical Epilepsy Research and Cognitive Neurology,
Vienna, Austria

Background: Niemann–Pick type C (NPC) is a rare neurovisceral
lipid storage disorder of autosomal inheritance, caused by abnormal
intracellular cholesterol metabolism. In patients with adult form of
NPC, psychiatric symptoms may precede neurological symptoms. If
patients present with psychiatric manifestation of adult onset NPC,
diagnosis is delayed.
Objective: The objective of this case report is to raise awareness of inborn
errors of metabolism, in particular NPC, as an organic cause for psychosis.
Patients and methods: We describe the case of a young man, who
initially presentedwith cognitive decline and psychotic symptoms at the
age of 21 andwas diagnosedwith hebephrenic schizophrenia. He did not
respond well to neuroleptics. At the age of 27 he was hospitalized at the
neurology department due to progressive cognitive decline (MMSE 19/
30).
Results: Neurological examination revealed a supranuclear vertical
gaze palsy, saccadic eye movements, bradykinesia, dysarthria and
ataxia. There was mild atrophy in the MRI of the brain and diffuse slow
activity in the EEG. Transaminase levels were elevated, abdominal
sonography revealed hepatosplenomegaly. The combination of neuro-
logical, visceral and psychiatric symptoms raised the suspicion of NPC.
Genetic testing of NPC1 and NPC2 gene was performed and showed
homozygosity for a mutation in exon 13 of the NPC1 gene.
Conclusion: NPC may initially present with psychosis in adults. In
patients with psychiatric symptoms, in particular if they do not
respond to neuroleptics, inborn errors of metabolism should be
considered as organic cause of psychiatric manifestations, even in the
absence of neurological and visceral symptoms.

doi:10.1016/j.jns.2013.07.2434
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Cyclin D1 expression in Schwann cell nucleus associated with the
stage of nerve regeneration

T. Kawasakia, N. Okab, H. Yagia, I. Akiguchia. aCenter of Neurological
and Cerebrovascular Diseases, Takeda Hospital, Japan; bNeurology,
N.H.O. Minami-Kyoto National Hospital, Kyoto, Japan

Objective: To investigate the roles of cell cycle-associated proteins in
peripheral nerve, we examined the expression of cyclin D1 and pRB
using immunohistochemistry.
Background: D-type cyclins are required for the initial step in cell
division and translocation into nuclei is crucial for promotion of cell
proliferation. Cyclin D1 binds CDK4/6 and regulates cell cycle G1/S

phase transition by a phosphorylation of pRB. In CMT1A, a different
mechanism from acquired neuropathy acts to the proliferating
process of Schwann cell. Axonal involvement advances in proportion
as demyelination and its severity is correlated with clinical symptom.
To clarify the role of axon–Schwann cell interaction may be a clue for
elucidating the pathogenesis.
Material and methods: Sural nerve biopsies from patients with
CMT1A (n = 6), CMT2 (n = 5), CMTX (n = 2), CIDP (n = 6), acute
axonal degeneration (n = 6), active nerve remyelination (n = 3)
and control subjects (n = 3) were studied by immunohistochemis-
try. Each patient provided informed consent.
Results: In controls, cyclin D1 immunoreactivity was found weakly in a
part of Schwann cell cytoplasm. Actively regenerating nerves showed
distinct cyclin D1 expression in cytoplasm of denervated Schwann cell
clusters and nuclei. Both cyclin D1 and pRB positive Schwann cell nuclei
were found in a part of onion bulb in only early stages of CMT1A.
Conclusion: Cyclin D1 immunoreactivity was identified in Schwann cell
nuclei under remyelinating process in early stages of CMT1A. These
results seemed similar to axonal neuropathy, and suggested that a certain
signal from remyelinating axons is involved in Schwann cell proliferation.

doi:10.1016/j.jns.2013.07.2435
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Treatable cause of relapsing encephalopathy

M. Langtreea, R. Armstrongb, R. Wimalaratnac, E. Sureshd, O. Ansorgee,
S.H. Wimalaratnab. aMedicine, Kettering General Hospital, Kettering, UK;
bNeurology, OxfordUniversityHospital, Oxford, UK; cMedicine, Royal Oldham
Hospital, Manchester, UK; dMedicine, Alexandra Hospital, Singapore,
Singapore; eNeuropathology, Oxford University Hospital, Oxford, UK

A 68 year old builder presented with a two month history of slowly
progressive impairment of memory, confusion, shuffling gait and
urinary incontinence. He gradually became unresponsive. On admis-
sion he was abulic and progressed to coma.
Examination: Neck and limbs were rigid. Reflexes were brisk with
extensor plantars. Normal funduscopy. Full neurological exam was not
possible.
Investigations: ESR, 77 mm CRP 250. CSF 86cells (Poly30% Lym 70%).
Protein 1.2 g/l. normal glucose. Blood count and electrolyteswere normal.
MRI brain showed diffused white matter abnormality bilaterally
suggesting leukodystrophy.
Progress: Treated empirically, with IV antibiotics and Acyclovir. He began
to improve. Within two weeks his MMSE was 30/30. No focal neurology.
Mobilised normally. Discharged home without a definite diagnosis.
Four months later he was readmitted with two weeks history of
progressive confusion, shuffling gait and incontinence. He later
became comatose. Family revealed that he suffered intermittent
deafness and redness of pinna. CSF showed 46 cells, 58% lympho-
cytes. High proteins and normal glucose. MRI brain was similar to
previous one and MRA showed areas of restricted diffusion with
contrast enhancement. EEG was diffusely slow.
Brain biopsy showed vasculitis associated with giant cells without
granuloma consistent with CNS vasculitis of relapsing polychondritis.
Conclusion: CNS vasculitis secondary to relapsing polychondritis.
Patient was treated with steroids and remained well during the 3 year
follow up without further relapse on a low dose of oral steroids.
Discussion: This paper describes a serious neurological complication
of a rheumatological condition. Awareness of this association will
help early diagnosis and correct treatment.

doi:10.1016/j.jns.2013.07.2436
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A novel heteroplasmic mutation in the mitochondrial ATP6 gene
associated with Parkinson's syndrome and epilepsy

A. Baumgartnera, S. Niaa, M. Erdlera, K. Lackmayera, C. Baumgartnera,
W.M. Schmidtb, R.E. Bittnerb. aKarl Landsteiner Institute for Clinical
Epilepsy Research and Cognitive Neurology, Austria; bNeuromuscular
Research Department, Center of Anatomy and Cell Biology, Medical
University of Vienna, Vienna, Austria

Background: Mutations in the mitochondrial DNA are maternally
inherited and may lead to multisystem disorders. A tissue-specific
threshold-level of the respective mtDNA-mutation load must be
exceeded to give rise to a phenotypic manifestation.
Objective andmethods:We report on a 44-year-oldmale patientwith a
history of dysarthria and tremor since childhood and epilepsy starting at
age 16. In addition, he is of short stature and hasmildmental retardation.
Previously, diagnosis of Parkinson's disease and multiple sclerosis had
been established. At age 42, sensorineural hearing loss was diagnosed.
When he was admitted to our hospital, we found that lactate was
elevated in blood and CSF. Due to elevated lactate levels, short stature,
extrapyramidal symptoms and epilepsy amuscle biopsy was performed.
Results: A hitherto unreported point mutation in the mitochondrial
ATP6 gene (mt.8969GNA) was detected (homoplasmic in the muscle,
heteroplasmic in blood: ~80%, urine sediment: ~90%). The detected
missensemutation is predictably pathogenic due to the replacement of a
highly conserved serine residue by asparagine at position 148within the
fourth transmembrane domain of the ATP synthase F0 subunit 6. This
mutation was also detected in the patient's asymptomatic 39-year-old
brother, however, with lower heteroplasmy levels (~50% in blood and
~70% in urine sediment, respectively).
Conclusion: We present strong evidence, that a hitherto unreported
mtDNA mutation (mt.8969GNA) affecting the ATP synthase F0 subunit
6 of the mitochondrial respiratory chain complex V, leads to the
complex clinical presentation of a mitochondrial epilepsy syndrome
accompanied by dysarthria, sensorineural hearing loss, and mental
retardation.

doi:10.1016/j.jns.2013.07.2437
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MicroRNA-214 expression in dorsal root ganglion neurons and
response to peripheral nerve injure

X.-N. Yia, A.-J. Lub, Z.-F. Huangc, C.-Y. Zhangb, S. Wub. aDepartment of
Anatomy, Hainan Medical College, Haikou, China; bDepartment of
Orthopaedics, The Third-Xiangya Hospital, Central South University,
China; cResearch Center of National Health Ministry on Transplantation
Medicine, Central South University, Changsha, China

Background: The complicated regenerative process of peripheral
nervous system (PNS) can be impacted by many factors. MicroRNAs
(miRNA(s), miR(s)) are non-coding RNA molecules that regulate
gene expression in a wide variety of biological processes mainly at
the post-transcriptional levels.
Objective: This study investigated the possible involvement of miRNAs
in gene regulation relevant to peripheral neural regeneration.
Material andmethods:AmiRNAmicroarray analysis detected change in
23miRNAs after sciatic nerve transection (ScNT) among which miR-214
was dramatically reduced. MiR-214 was predicted to target 3′-UTR of
Slit-Robo GTPase-activating protein3 (srGAP3), a member of axon
guidance pathway. The down-regulation of miR-214 was further

validated using quantitative reverse transcriptase PCR (qRT_PCR).
srGAP3 was confirmed to be the target of miR-214 by in situ luciferase
report experiment.
Results: In situ hybridization (ISH) experiments using locked nucleic
acid (LNA) microRNA detection probe verified that miR-214 was
located in primary neurons of DRG and down-regulated following
ScNT. Combination of ISH and immunofluorescence revealed that
miR-214 and srGAP3 were co-localized in primary DRG neurons.
Analysis of western blot suggested that srGAP3 was negatively
regulated by miR-214 in DRG neurons after ScNT.
Conclusion: These data demonstrate that miR-214 is located and
differentially expressed in primary DRG neurons and may participate
in the course of neural regeneration by regulating gene expression of
srGAP3 after sciatic nerve transection.

doi:10.1016/j.jns.2013.07.2438
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Carpal tunnel syndrome: The possibility of early diagnosis

E. Bakhtereva, V. Shirokov, E. Leyderman. EkaterinburgMedical Scientific
Centre, Ekaterinburg, Russia

Carpal tunnel syndrome (CTS) is a clinical disorder caused by
compression of the median nerve at the wrist. Despite the long history
of the disease (over 100 years), there remains the problem of early
detection and diagnosis of carpal tunnel syndrome. Many people have
classic symptoms without abnormal electrodiagnostic test results.
Purpose: The aim of this study was to develop an algorithm of early
diagnosis of carpal tunnel syndrome in the prehospital setting by
studying the features of neural conduction fibers of the median nerve
in artificial compression.
Methods: 120 wrists of 60 patients were enrolled, along with the same
number of age- and gender-matched controls. All patients had nerve
conduction study (NCS) and imitation compression test. The patients
were divided into three groups. Thefirst group (control group) included
healthy subjects (n= 17).The second and third groups (n= 43) are
formed with the inclusion criteria, it was the presence of numbness in
the finger joints for 3 months.
Results: In patients with carpal tunnel syndrome on the background of
additional artificial compression of the nerve there was a significant
inhibition of neuronal transport and reduced reserve capacity of the
nerve fiber to recovery. At the stage of MCL indicated sufficient stability
motor fibers to compression, the most susceptible to compression is
sensory fibers.

doi:10.1016/j.jns.2013.07.2439
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Use of Rituxan in neurological disease and outcomes in key
disease groups

K. Garneau, A. Genge. Montreal Neurological Institute and Hospital,
McGill University, Montreal, QC, Canada

Background: This presentation outlines patients with myasthenia
gravis, dermatomyositis, neuromyelitis optica, NMDA, encephalitis,
vasculitis, and CIDPN who were treated with Rituxan. These diseases
are considered treatable and even have the potential to go into
remission. However, many patients only improve with multiple
therapies – such as steroids, azathioprine, IVIg and plasmapheresis –
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on a chronic basis. Rituxan is being increasingly used in order to
improve the clinical status in patients who either do not respond or
respond but remain dependent on these therapies long term.
Objective: This study is a description of the cases that received Rituxan
and the response and lack of response asmeasured by clinical symptoms
and dependence upon other therapies. The outcome measures include
improvement to a minimally affected state and withdrawal of other
therapies as an indicator of response to therapy and potential remission.
Patients and methods: Forty patients received Rituxan after being
either intolerant or poorly responsive to traditional therapies.
Results: Patients with inflammatory myopathies responded signifi-
cantly to Rituxan, allowing a decrease in other therapies. Patients with
myasthenia gravis demonstrated dramatic improvement in clinical
symptoms and were able to reach minimal clinical symptomatology
and complete remission combined with withdrawal of other therapies,
particularly IVIg and plasmapheresis. Little to no response was seen in
patients with CIDPN; all patients with this disorder continued previous
therapy.
Conclusion: Rituxan can be safely recommended for treatment of
inflammatories andmyasthenia gravis, however, it is not recommended
for the treatment of CIDPN based on our local experience.

doi:10.1016/j.jns.2013.07.2440
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Do young European neurologists know enough to comfortably
treat patients with neurotrauma?

M. Rakusaa,1, S. Gakb,1, E. Ehlerc,1, Y. Alekseenkod,1, J. Oparae,1,
D. Muresanuf,1, P. Vosg. aDepartment of Neurology, University Medical
Centre Maribor, Maribor, Slovenia; bDepartment of Neurology, Sechenov
Moscow State Medical University, Moscow, Russia; cDepartment of
Neurology, Pardubice Regional Hospital, Pardubice, Czech Republic;
dDepartment of Neurology and Neurosurgery, Vitebsk Medical University,
Vitebsk, Belarus; e‘Repty’ Rehab Centre, Tarnowskie Góry, Poland;
fDepartment of Neurosciences, University of Medicine and Pharmacy ‘Iuliu
Hatieganu’, Cluj-Napoca, Romania; gDepartment of Neurology, Slingeland
Hospital, Doetinchem, The Netherlands

Background: Traumatic brain injury (TBI) and spinal cord injury (SCI)
are taking together total (in)direct medical costs among the diseases
with the highest annual costs (US-40 billion dollars). Despite the
clinical and societal impact of TBI, young neurologists lack the
opportunities for formal training in this topic.
Objective:Wewanted to evaluatemotivation, knowledge and obstacles
in treating patientswith neurotrauma and how to improve the training.
Patients and methods: Sixty neurologists were included (33
women) from 10 central and eastern European countries. Survey
consisted of fifteen questions testing both knowledge (nine multiple
choice questions) and exploring opinions.
Results: The mean age of the participants was 30.8 ± 5.6 years. The
majority (60%) were resident or consultant (up to 5 years of post-
academic experience). Theyhad at least one patientwith traumatic brain,
spine or peripheral nerve injury per week in their daily practice (45%).
The majority (63%) didn't have any formal training and 82% was certain
that the diagnosis and treatment of traumatic brain injured patients
would significantly improve, if neurologists become more involved.
In practical test no one achieved 0 or 9 points (mean 4.2 ± 1.6).Almost
three-quarters (72%) of participants think they don't have enough
knowledge to comfortably treat their patients and 98% of them would

like to get more practical training mostly in form of teaching sessions
(37%) or focused workshops (30%).
Conclusions: Our results clearly indicate that young European
neurologists need and wish to improve their knowledge in
neurotraumatology. Since there is little formal training, teaching/
special sessions/courses at European congresses may be first step to
improve education in this field.

doi:10.1016/j.jns.2013.07.2441
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C. Falup-Pecurariua,b, L. Ducac, M. Moarcasa. aDepartment of Neurology,
County Emergency University Hospital, Romania; bFaculty of Medicine,
Transylvania University, Romania; cDepartment of Immunology, County
Emergency University Hospital, Brasov, Romania

Knowledge about sleep complaints in systemic lupus erythematosus
(SLE) is limited.
The aim of this study is to characterize sleep complaints in patients
with systemic lupus erythematosus.
Method: Prospective study on 42 consecutive patients with SLE (95,
23% women, the mean age 53, 43 ± 22, 69 years). There was a direct
interview with a standardized questionnaire which contained demo-
graphic characteristics and validated scales.
Main outcome measures included: Pittsburgh Sleep Quality Index
(PSQI), Epworth Sleepiness Scale (ESS), EQ-5D, Fatigue Severity Scale
(FSS), Lupus QoL questionnaire, Hospital Anxiety and Depression Scale.
The Pittsburgh Sleep Quality Index (PSQI) was used to quantify sleep
quality. Poorer sleep quality was correlated with higher PSQI scores.
Results: Mean PSQI scores were significantly higher in patients with
higher Lupus QoL scores, depression, and fatigue. PSQI had
significant correlations with worse QoL (p b 0.01). Patients reported
difficulties falling asleep (73.8%), reduced subjective sleep quality
(88. 09%), and disturbed sleep (90. 47%).
Conclusions: Sleep disturbances are frequently encountered in SLE
patients and are significantly linked to quality of life and depression.
A better management of sleep alterations could improve these
symptoms.

doi:10.1016/j.jns.2013.07.2442
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A. Ergina, A. Erdoğana, A.İ. Bozkurta, N. Erginb. aPamukkale University,
Turkey; bDenizli Goverment Hospital, Denizli, Turkey

Objective: To determine the sleep quality and related factors of the
1st, 4th and 6th year medical students in Pamukkale University,
Denizli, Turkey.
Methods: This study is a cross-sectional survey. It was carried out
after obtaining an IRB permission. The study group included in the
1st, 4th and 6th year medical students. There were 113 (88.9%)
participants from the 1st, 62 (73.8%) from the 4th, and 46 (93.8%)
from the 6th year in the study. The questionnaire consists of two
parts. The first part had questions on the demographic characteristics
of the participants. The Family Welfare Scale was used to determine
the socio-economic levels. The second part was consisted of the
Pittsburgh Sleep Quality Index (PSQI).

1 On behalf of the Scientist Panel on Neurotraumatology, European Federation of
Neurological Societies (EFNS) and The European Association of Young Neurologists
and Trainees (EAYNT).
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Findings: Themajority of participants are female (51.1%). Themean age
is 21.6 ± 2.3. The mean PSQI score of the students is 8.3 ± 2.9. Only
14.9% of the student PSQI scores are 5 or under. The sixth year students'
sleep quality is the worst (9.3 ± 3.2), however the 4th year students'
sleep quality is the best (7.0 ± 2.2) (p b 0.001). Sleep quality was the
worst in those their mothers' educational level was less than high
school (9.0 ± 3.0) (p= 0.017). People with chronic disease (9.8 ± 3.5)
and smokers (9.9 ± 3.2) were also with poor sleep quality.
Conclusions: Significant numbers of medical students have poor sleep
quality. Interventions to improve sleep quality should be planned in the
light of the findings of the studies on this issue.

doi:10.1016/j.jns.2013.07.2443
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Is it post-malaria neurological syndrome or viral encephalitis?

A. Caetanoa, M. Mendonçaa, M. Pintoa, N. Ferreirab, L. Alvesa.
aNeurology, Hospital Egas Moniz (Centro Hospitalar de Lisboa
Ocidental), Portugal; bInternal Medicine, Hospital São Francisco Xavier
(Centro Hospitalar de Lisboa Ocidental), Lisbon, Portugal

Introduction: Post-malaria neurological syndrome (PMNS) is a rare self-
limited clinical syndrome in which patients develop neurological and/or
psychiatric symptoms within 2 months of a severe falciparum malaria
infection, after the parasites have cleared from the peripheral blood.
Case report: A 60-year-old Caucasian man presented with a confusional
state associatedwith ataxia that had started 3 days earlier. On admission,
he had a generalized seizure. He had recently returned from Angola,
where he had been treated with quinine in an intensive care unit for a
severe malaria infection, and later discharged, following full recovery
and clearance of parasitemia. He had had no fever during the previous
15 days. CSF analysis revealed lymphocytic pleocytosis (123 cel/μL) and
hyperproteinorrhachia (188 mg/dL). Brain MRI showed no abnormali-
ties. The EEG detected slightly slowed fronto-temporal activity. No
evidence of central nervous system (CNS) infection was found, with
negative CSF polymerase chain reaction (PCR) testing for common
neurotropic viruses and negative CSF and blood cultures. The patientwas
empirically treatedwith ceftriaxone and acyclovir,with full symptomatic
recovery following the first day of treatment.
Conclusion: We report the case of a patient who had fully recovered
from a severe malaria infection and later developed a diffuse
encephalopathy. PMNS, usually a self limited entity, should be
considered in the differential diagnosis, taking into account the patient's
recent history. Nevertheless, the lack of relevant changes on brain MRI
and EEG, along with a clinical picture suggestive of viral encephalitis
means we shouldn't exclude a false negative CSF PCR viral encephalitis.

doi:10.1016/j.jns.2013.07.2444
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Different clinical presentationswith similar reversible splenial lesions

V. Cruz e Silvaa, L. Alvesb,c, J. Graçaa, C. Jordãoa, M. Mendonçab,
A. Tralhãod, R. Serranob, S. Caladob,c, M. Viana-Baptistab,c.
aNeuroradiology, Hospital Egas Moniz (Centro Hospitalar de Lisboa
Ocidental), Portugal; bNeurology, Hospital Egas Moniz (Centro Hospitalar
de Lisboa Ocidental), Portugal; cCEDOC, Faculdade de Ciências Médicas,
Universidade Nova de Lisboa, Portugal; dCardiology, Hospital Santa Cruz
(Centro Hospitalar de Lisboa Ocidental), Lisbon, Portugal

Background: Mild encephalopathy with reversible isolated splenial
lesion (MERS) is an occasionally reported clinicoradiological entity. It has
been associated with anti-epileptic drugs, viral encephalitis, metabolic
disturbances, pre-eclampsia and posterior reversible encephalopathy
syndrome. Magnetic Resonance Imaging (MRI) shows restricted diffu-
sion in the splenium of the corpus callosum (SCC), along with
hyperintensity on T2/T2-FLAIR weighted imaging, iso/hypointensity on
T1 and non-enhancement after gadolinium injection. It is totally
reversible, usually disappearing in days to weeks. Rarely, it involves the
whole corpus callosum and bilateral white matter. Prognosis is mostly
related to the etiology. Few clinical reports describe this imaging finding
after cardiac arrest or metronidazole administration.
Objective: Comparison of two cases of reversible isolated restricted
diffusion in the SCC with different etiologies and clinical presentations.
Patients and methods: Description of the clinical picture, initial and
follow-up brain MRIs of two patients; one presenting with mild
encephalopathy after metronidazole administration and another with
coma after cardiac arrest.
Results: Both presented reversible restricted diffusion in the SCC.
Complete clinical resolution and transient bilateral augmented ADC value
on the dentate nucleus were found in one, compatible with metronida-
zole-induced encephalopathy. The follow-up MRI showed hypoxic–
ischemic brain lesions in another with persistent vegetative state.
Conclusion: Restricted diffusion in the SCC seems to be unreliable for
prognostic purposes. It can be observed not only in the setting of a mild
encephalopathy, but also in the acute stage of a more aggressive brain
insult. Only follow-upMRI can identify such an entity as being reversible.

doi:10.1016/j.jns.2013.07.2445

Abstract — WCN 2013
No: 1666
Topic: 36 — Other Topic
Mitochondrial DNA variations and evidence of haplogroups in
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I. Mudilaa, F. Mohammedb, A. Srivastavaa. aNeurology, All India
Institute of Medical Sciences, India; bFunctional Genomics Unit, Institute
of Genomics and Integrative Biology, New Delhi, India

Objective: This study is aimed to evaluate FRDA patients for mtDNA
sequence variations and identify related haplogroup in FRDA patients
from Indian population.
Background: FRDA is an early onset autosomal recessive disorder,
caused by loss of function of the frataxin protein. Frataxin is required
for the biogenesis of the iron–sulphur-cluster (ISC) which is vital for
the synthesis of the respiratory chain complexes I–III enzymes and
aconitase in mitochondria.
Methods: Considering D loop, NADH dehydrogenase and ATP region
as hotspots for the mitochondrial pathogenic mutations in neurode-
generative diseases, these regions were sequenced by direct
sequencing method for 30 FRDA patients and 63 ethnically and age
matched controls. The FRDA patients were genetically confirmed
with southern blot and TP PCR protocols.
Results: 185 variations were observed in all 30 patients. 101 variations
were in coding region (ND genes and ATP) while non-coding (D Loop)
had 84 variations. Variations at positions 16519, 4883 and 5178 were
found significantly associated with patients (P b 0.05). Haplogroup
analysis using D loop results had revealed that 57% of patients belong to
haplogroup M, while control constitutes only 18.6%. Variations at
positions 489 and 195 were found in 100% of patients belonging to the
M group, while control at theses locus were under represented.
Conclusions:Variations at positions 16519, 4883 and 5178 suggest that
these variations may act as modifier for the disease. Significant
association of haplogroup M with patients suggests possible impact of
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haplogroup M encompassing inherited mitochondrial DNA variations
on predisposition to FRDA patients of Indian ethnicity.

doi:10.1016/j.jns.2013.07.2446
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Neuroimaging study in 210 Iranian neurometabolic patients

B. Shalbafan, O. Aryani, M. Houshmand. Special Medical Center,
Tehran, Iran

Inborn error of metabolism (IEM) involving CNS encompasses a wide
spectrum of inherited disorders.
We present and discuss imaging features of the more common and
important IEMs involving CNS that diagnosed molecularly in Iran.
Our pattern approach for neuroimaging classification of Common
Metabolic Disorders was according to anatomic evaluation:
White matter (WM)

– Primarily affecting periventricular
– Primarily affecting subcortical

Gray matter (GM)

– Primarily affecting cortical
– Primarily affecting deep

Disorders involving WM and GM
During 3 past years, we studied systematically neuroimages of our
patients and finally we classified our cases pre- and post-molecular
diagnosis as below:

Initially affecting periventricular WM
Metachromatic leukodystrophy (12 cases)
Krabbe disease (4 cases)
X-linked adrenoleukodystrophy (6 cases)
Phenylketonuria (21 cases)
Maple syrup urine disease (18 cases)
Homocystinuria (7 cases)
Merosin-deficient congenital muscular dystrophy (10 cases)
Initially affecting subcortical WM
Canavan disease (8 cases)
Alexander disease (5 cases)
Lack of myelination
Pelizaeus–Merzbacher disease (5 cases)
Cortical gray matter
Neuronal ceroid lipofuscinoses (9 cases)
Mucolipidosis type I (5 case)
Deep gray matter
Leigh disease (13 cases)
Organic acidopathies (31 cases)

Cortical gray matter only

– Cortical dysplasia:
– Walker-Warburg syndrome (1 case)
– Muscle-eye-brain disease (1 case)
– No cortical dysplasia
– Menkes disease (4 cases)

Deep gray matter involvement

– Primarily affecting thalamus:
– Krabbe disease (8 cases)
– GM1 or GM2 gangliosidoses (18 cases)
– Wilson disease (6 cases)

Deep gray matter involvement

– Primarily affecting globus pallidus:
– Canavan disease (2 cases)
– Kearn–Sayre disease-subcortical U fiber (4 cases)
– Methylmalonic acidemia-deep WM (8 cases)
– Maple syrup urine disease-dorsal brainstem (18 cases)
– Primarily affecting striatum:
– Leigh disease (13 cases)
– MELAS (10 cases)
– Glutaric aciduria type I (6 cases)
– Wilson disease (6 cases)

doi:10.1016/j.jns.2013.07.2447
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Levodopa-responsive parkinsonism and autonomic (small fiber)
dysfunction in patients with Wilson's disease (WD)

F.D.A.A. Gondima, Í.S. Oliveirab, D.F. Araújob, A.P. Melob, L.C. Alvesb,
I.T. Araújob, O.C. Valea. aInternal Medicine-Neurology Division, Brazil;
bUniversidade Federal do Ceará, Fortaleza, Brazil

Background: Autonomic dysfunction has been rarely described in
WD patients.
Objective: To describe a series of patients with WD, levodopa-
responsive parkinsonism and autonomic dysfunction.
Methods: After IRB approval, we evaluated 4 patients with WD and
parkinsonism for the presence of neuromuscular dysfunction and
performed water-induced skin wrinkling test — SWT (Teoh, JNNP
2008;79:835).
Results:

Patient 1: A 37 year old female presented with cirrhosis at age 33
was diagnosed with WD and treated with ZnSO4,
penicillamine and piridoxine/complex B vitamins. Since
age 35 she developed pramipexole and levodopa-respon-
sive parkinsonism, with burning and numbness in arms
and genital area and urinary incontinence. NCS/EMG was
normal. Water-induced SWT revealed small fiber dysfunc-
tion (mean 4-digit wrinkling of 1).

Patient 2: A 23 year old male was diagnosed with WD at age 14 and
was treated with penicillamine + piridoxine. Since age 21,
he developed levodopa-responsive parkinsonism, with
resting tremor, weight loss, dysphagia and dysphonia. NCS/
EMG was normal but water-induced SWT was abnormal
(mean wrinkling of 0.25).

Patient 3: A 34 year old male presented with psychosis, behavioral
dysfunction, levodopa-responsive parkinsonism and epi-
sodes of loss of consciousness. He was treated with
penicillamine and complex B vitamins. NCS/EMG and
water-induced SWT were normal (mean wrinkling of 4).

Patient 4: A 38 year old female presented with liver dysfunction,
behavior changes and parkinsonism at age 24. She was
diagnosed with WD and treated with penicillamine and
biperiden. Parkinsonism almost completely subsided with
penicillamine. SWT was normal (mean wrinkling of 3.6).

Conclusions: A subset of WD patients with levodopa-responsive
parkinsonism also exhibits abnormalities on SWT (autonomic
dysfunction).

doi:10.1016/j.jns.2013.07.2448
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Sleepdisorders inHIV–AIDSpatients in Cameroon, sub-SaharanAfrica

A.K. Njamnshia, A.A. Njohb, E.N. Mbongc, L.N. Nforb, L. Ngarkab,
J.Y. Fonsahd, E.T. Chokoteb, W.F.T. Munae. aNeurology, Cameroon;
bGeneral Medicine, University of Yaounde 1, Cameroon; cPublic Health,
Ministry of Public Health, Cameroon; dNeurology, Central Hospital of
Yaounde, Cameroon; eCardiology, General Hospital of Yaounde,
Yaounde, Cameroon

Background: Sleep disorders have been reported to be more common
among people livingwithHIV–AIDS (PLWHA) thanmatched controls in
Western countries, but few data exist on the subject in Africa. In
Cameroon, no study has been done on the prevalence and character-
istics of sleep disorders in PLWHA, the object of this study.
Patients and methods: A case–control study including 39 PLWHA
age- and sex-matched with 43 HIV negative controls. We used the
Pittsburg Sleep Quality Index (PSQI) to assess sleep quality, the
Epworth Sleepiness Scale (ESS) for daytime sleepiness and the Berlin
Questionnaire (BQ) for obstructive sleep apnea (OSA).
Results: HIV + participants had poorer sleep quality than the controls:
66.7% versus 11.6%, (AOR 20.60; 95% CI, 2.98–142.19) and took
significantly longer to fall asleep (33.08 ± 27.35 min versus 20.81
± 16.61 min, p = 0.015). Poor sleep quality was significantly more
common inHIV1 cases compared toHIV2 (100.0 versus 0.0% respectively,
p = 0.001). No significant differences were observedwith respect to age
at HIV diagnosis, disease duration, CD4 count, disease (WHO) stage,
being on HAART or not, 1st or 2nd line treatment or being on Efavirenz.
Daytime sleepiness and OSA were significantly more common in the
cases compared to the controls: 23.1% versus 2.3% (p b 0.001) and
43.6% versus 14.0%, (p = 0.003) respectively.
Conclusion: Sleep disorders are common in Cameroonian HIV-positive
patients. The use of sleep scales in the clinical assessment of patients
could contribute to better management and improves quality of life.

doi:10.1016/j.jns.2013.07.2449
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Elderly patients in vegetative state and minimally conscious state

M. Pagani, V. Covelli, D. Sattin, A.M. Giovannetti, S. Schiavolin, P. Meucci,
A. Raggi, M. Cerniauskaite, R. Quintas, M. Leonardi. Neurology, Public
Health and Disability Unit, Department of Clinical Neurosciences— DINEC,
Neurological Institute Carlo Besta IRCCS Foundation, Milan, Italy

Background: Current epidemiological and clinical information related
to vegetative state (VS) andminimally conscious state (MCS) are mainly
based on adult patients, however there is limited research on ageing
with disorder of consciousness (DOC) and on elderly people with DOC.
Objective: The aim of this presentation is to report clinical and
demographic data on patients with DOC above 65 years.
Patients andmethods: Themulticentric national projects “Functioning
and disability in VS andMCS” and PRECIOUS “Taking care of peoplewith
acquired severe brain injury” collected information on a large sample of
people with DOC in 107 post-acute rehabilitation and long term Italian
institutions.
Results:Among 600 participants in VS andMCS, 201 (33.4%)were aged
above 65 (mean= 74.0; DS= 6.44; range = 65–93). The majority of
the elderly sample were male (55.7%), in VS (72.2%) due to a non-
traumatic aetiology (84.1%), hosted in long term care facilities (78.6%)
and with a mean disease duration equal to 2.5 (DS = 2.1; range= 0.1–
11). The Disability Rating Scale indicated severe levels of disability

(mean= 22.7; SD= 1.2) and no differences of severity of the disease
were found between age groups. Within 2 years, 111 (55.2%) patients,
mainly non-traumatic (n= 87), died.
Conclusions: These results indicated a high prevalence of elderly
non-traumatic patients in VS with complex disability outcomes and
high needs in terms of rehabilitation. Similar outcomes and findings
are found in the data collected in the Coma Research Centre of
Neurological Institute Carlo Besta IRCCS Foundation that undertakes
an in depth evaluation of patients with DOC.

doi:10.1016/j.jns.2013.07.2450
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Pathways of care of Italian patients in vegetative state and
minimally conscious state: Results from a national study

V. Covelli, M. Pagani, A.M. Giovannetti, D. Sattin, P. Meucci,
M. Cerniauskaite, R. Quintas, S. Schiavolin, A. Raggi, M. Leonardi.
Department of Clinical Neurosciences — DINEC, Neurological Institute
Carlo Besta IRCCS Foundation, Milan, Italy

Evidence has described heterogeneous pathways of taking care of
patients with disorders of consciousness (DOC) both at the national
and local level, with inter- and intra-regional differences.
The aim is to collect data on the clinical condition and pathways of
taking care of a sample of patients in Vegetative State (VS) and
Minimally Conscious State (MCS) in Italy.
Based on the national projects “Functioning and disability in VS and
MCS” (T0), the follow-up PRECIOUS “Taking care of people with
acquired severe brain injury” (T1) collected information on a sample
of patients with DOC in 107 post-acute rehabilitation and long term
institutions, located in the North, Central and South of Italy.
Out of 600 patients collected in T0, 587 patients were followed up. After
two years, 380 (64.7%)were alive and 109 of them (28.7%) changed place
of care. About them, 22% changed region. Movements to rehabilitation
centres range from 3% (South) to 7% (North). 51.3% of patients hosted in
northern structures moved to a long term care and 41.0% to domicile. In
the Centre, 69.6% went to domicile and 26.1% to long term care. In the
South, instead, 82.8% moved to domicile and 13.8% to a long term care.
As Italian Ministry of Health recommends, equal opportunities of
care should be provided to all patients, wherever they live in the
country. The high levels of people at home in centre and south Italy,
where also home care is inadequately provided, represent a lack in
the health and social systems.

doi:10.1016/j.jns.2013.07.2451
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Italian study on functioning and disability of people with
disorder of consciousness

D. Sattin, M. Pagani, V. Covelli, A.M. Giovannetti, S. Schiavolin,
P. Meucci, A. Raggi, M. Cerniauskaite, R. Quintas, M. Leonardi.
Department of Clinical Neurosciences, Neurological Institute Carlo Besta
IRCCS Foundation, Milan, Italy

Background: The vegetative state (VS) and minimally conscious
state (MCS) are neurological conditions in which patients appear to
be awake but show no or partial signs of awareness of themselves or
of their environment. Patients require adequate health pathways but
the lack of epidemiological information creates difficulty in the
organisation of medical care and treatments.
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Objective: The aim is to describe the results of a National Italian
Research that collected epidemiological and clinical data of adults
and children in VS and MCS and to highlight issues related to
management, treatment and care.
Material and methods: This was an observational cross-sectional
study, conducted in 69 Italian centres specialized in post-acute
rehabilitation treatment or in long-term care of patient with disorder
of consciousness (DOC). Data collection was performed between June
2009 and March 2010. An ad hoc protocol was used collecting
sociodemographic, clinical and functional data.
Results: 600 patients were enrolled (69.7% in VS). 64.3% of cases had
non-traumatic aetiology. Patients in VS and MCS were similar for age
at acute event and at enrolment (N50 years old). Disease duration
was similar for both conditions and 2.6% of VS and 4.8% of MCS
patients survived for more than 10 years. Mean number of drugs per
adult patient was four and decrease with increased disease duration.
Conclusion: This study reports data based on a large sample of patients
with DOC. Results may be useful to analyse health and social issues on
people in VS and MCS that need a large amount of environmental
facilitators.

doi:10.1016/j.jns.2013.07.2452
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patients with neurological disorders

A.M. Giovannettia, R. Quintasa, M. Cerniauskaitea, V. Covellia, A. Raggia,
S. Schiavolina, P. Meuccia, M. Pagania, D. Sattina, C. Sabariegob, A. Ciezab,c,
M. Coenenb, M. Leonardia. aDepartment of Clinical Neurosciences —

DINEC, Neurological Institute Carlo Besta IRCCS Foundation, Milano, Italy;
bDepartment of Medical Informatics, Biometry and Epidemiology (IBE),
Ludwig-Maximilians-University, Munich, Germany; cAcademic Unit
Psychology, Faculty of Social and Human Sciences, University of
Southampton, Southampton, UK

Neurological disorders (ND) lack comprehensive understanding of
psychosocial difficulties (PSDs) and determinants. PSDs are defined as
impairments, activity limitations, participation restrictions and envi-
ronmental factors.
This study aimed to identify PSDs that a person with ND experience in
everyday life and their determinants according to the framework of
horizontal epidemiology.
400 adult patients with stroke, epilepsy, Parkinson's disease,
migraine and multiple sclerosis were interviewed using the PARA-
DISE protocol to collect self-reported PSDs associated to brain
disorders (www.paradiseproject.eu). PSDs reported by at least 45%
of the patients in all the conditions are described below.
Mean age: 49.6 years (SD 11.5); 57.2% females; 68.1% married; 67.6%
with at least high school education; and 53% working. Neurological
patients mostly report PSDs related to restlessness (71.2–95.0%),
sleeping problems (46.2–71.2%), being emotionally affected by health
condition (66.2–88.7%), anxiety (61.2–87.5%), depressive symptoms
(61.2–81.2%), coping functions (55.0–81.2%), pain (48.7–93.7%), and
daily activities (45.0–68.7%). 52.1% of patients rated their health at least
as good. Main determinants acting as moderate or strong environmen-
tal facilitators were family (92.1%), health professionals (90.6%), and
medicines (94.8%), despite 54.0% of the sample reporting side-effects of
medicines as environmental barriers. More than half of the sample
(57.5–78.7%) reported that they felt to be a different person after the
beginning of the disease/acute event.
Perceived PSDs and determinants that contribute to the course of PSDs
were identified, suggesting that it is important to consider not only

impairments and symptoms but also environment's impact on health
and disability to plan tailored intervention for person with ND.

doi:10.1016/j.jns.2013.07.2453
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A.M. Giovannettib, M. Cerniauskaiteb, P. Meuccib, D. Sattinb, S. Brockc,
P. Ferrolic, M. Leonardib. aNeurology, Public Health, and Disability Unit,
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bNeurology, Public Health, and Disability Unit, Clinical Neurosciences
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Background: The assessment of quality of life (QoL) has become an
important endpoint in clinical trials in brain tumours and cerebro-
vascular diseases, helping clinicians in providing the best and most
complete treatment and care.
Objective: This study aimed to evaluate disability, QoL and well-being in
patients undergoing brain surgery atNationalNeurological Institute Besta.
Patients and methods: Adult patients with brain tumour and
cerebrovascular diseases undergoing neurosurgery from May 2012 to
February 2013were enrolled and interviewed using a research protocol
composed of evaluation of disability levels (WHODAS-12), self-
perception of well-being (PGWB-S) and quality of life (EUROHIS-QoL).
Results: Eighty seven adult patients were included: mean age was
51 years, 55% were females, 49% has high school education or higher,
63% has a tumour and 37% cerebrovascular disease. On WHODAS-12,
where epilepsy patients rank 13.6 and stroke patients 25.9, the levels of
mean score of our sample were 22.9, suggesting high levels of disability
compared to Italian population. Patients reported lower levels of well-
being (63) when comparing with the general population (69.7). QoL
was rated as slightly lower (3.43) than the general population (3.68).
Conclusions: This study shows that patients undergoing brain surgery
present high disability levels, low levels of well-being and QoL. In this
sense, data on functioning and disability and the impact of environment
in which person lives should be considered for a prognostic evaluation of
patients and are necessary to define tailored andpersonalised treatments.

doi:10.1016/j.jns.2013.07.2454

Abstract — WCN 2013
No: 2979
Topic: 36 — Other Topic
Neurological diseases of ageing people with Down syndrome: A
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P. Meucci, V. Covelli, M. Cerniauskaite, R. Quintas, M. Pagani,
A. Giovannetti, D. Sattin, S. Schiavolin, A. Raggi, M. Leonardi.
Neurological Institute C. Besta IRCCS Foundation, Milan, Italy

Background: The scientific literature reports that people with Down
syndrome (DS) start aging prematurely so that they can be considered
old people at the age of 45.
Objective: To highlight the evidences of the scientific literature on
neurological diseases of ageing people with DS.
Methods:Our reviewwas conducted through two electronic databases:
PUBMED and ScienceDirect covering the period from 1960 to 2011.
Results: In all studies the prevalence of Alzheimer's increases with age:
from 30 to 39 years is 10%, from 40 to 49 years is 25%, from 50 to
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55 years is 28% and after 60 years is 75%. The average age of onset is
57 years. The Dementia Alzheimer's type in people with DS is
characterized by: changes in behaviour and personality, decline in
cognitive functions, psychological changes, ataxia, seizures, urinary and
fecal incontinence. Alzheimer's and Parkinson's disease with severe
dementia occurring in about 15% of patients with DS aged over 40. 26%
of adults with DS suffer from epilepsy and the average onset is 37 years.
Conclusion: Due to early ageing, Alzheimer's and epilepsy in people
with DS appear before and more frequently than in general
population. So it is appropriate that we share more awareness about
adult DS health needs while they age. It is also necessary to combine
the medical evaluation of disorders presenting in people with DS due
to ageing with the relevant information about social and personal
life, according to a broader biopsychosocial perspective.

doi:10.1016/j.jns.2013.07.2455
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Neuro expressionism: Contributions at the beginning of
the 20th century

A.I. Fumagalli. Department of Neurology, Sanatorio Parque,
Rosario, Argentina

The term expressionism is used to describe any art that raises
subjective feelings above objective observations. Affected by the
anxieties of accelerated social change, expressionist artists employed
violent exaggerations and distortions of form and colour. Austrian
expressionist artist Egon Schiele (1890–1918) made exhibitionism
and persecution-mania in a dystonic way with stronger linear effects
and harsher outlines, one of his major themes. Arthur Schüller
(1874–1957), the father of neuroradiology, was born in Vienna. In
1905 his first book, The skull base on the radiogram, was published
and expressionism developed almost simultaneously in different
countries. It was a comprehensive description of normal and
pathologic anatomy as well as of many special radioprojections, like
Schiele's linear effects, of the skull base. Heinrich Quincke (1842–
1922) who should be credited with the discovery of lumbar
puncture, performed research in many fields of medicine, including
internal medicine, surgery, paediatrics, neurology and dermatology.
Christfried Jakob (1866–1956) a great neuropathologist, neurobiol-
ogist, philosopher, professor and artist was born in Germany and
lived and worked for 57 years in Argentina. Otto Klemperer (1885–
1973). First as revolutionary ground-breaker, later as champion of
the classics from Bach to Mahler, amassed a recording legacy of
masterworks, unequalled in their vision, depth, and power. Does
neurology express art or art express neurology?
Did the neuroexpressionism contribute with the beginning of the age
of globalization?

doi:10.1016/j.jns.2013.07.2456
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Austria; bRadiology, Kaiser Franz Josef Hospital, Austria; cThoracic Surgery,
University Hospital of Vienna, Vienna, Austria; dClinical Institute of
Pathology, University Hospital of Vienna, Vienna, Austria

Background: The Pancoast syndrome (PS) presents with a variety of
clinical manifestations. Neurological symptoms are pain, radicular
sensory and motor syndromes, and Horner's syndrome. PS often bears
a grim prognosis.
Patients and methods: A 45 year old lady came for neurologic
evaluation, due to pain radiating into her right elbow for nine
months and numbness in her 5th finger. Sensory loss in her fourth
and fifth fingers resulted in clumsiness in her right hand. She
presented right sided Horner's syndrome and a decreased triceps
jerk; the right hand had a mild atrophy of the small hand muscles.
NCV and EMG studies were not conclusive. CT-scan and MRI of the
lung and brachial plexus revealed a large mass of the lung,
infiltrating into the brachial plexus.
Results: After preoperative chemo- and radiotherapy the tumor could
be surgically removed. Histologically, the nerve fascicles were embed-
ded in tumor tissue, which also spread along the affected fascicles.
Postoperatively she suffered from severe neuropathic pain, which could
be successfully managed. The right hand has only crude sensory
perception left and loss of function of lower arm and hand muscles.
Conclusion: This case report describes an atypical onset of lung tumor
causing a PS. NCS were not conclusive. The diagnosis was confirmed by
MRI, CT-scan and biopsy. Despite considerable loss of distally sensori-
motor function of the right hand, the patient is able to use the extremity
in her professional life. This observation demonstrates the successful
management of lesions of the peripheral nervous system caused by
cancer.

doi:10.1016/j.jns.2013.07.2457
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Pathogenesis of the hemifacial hyperhidrosis

Y. Inukai, S. Iwase, Y. Shimizu, M. Sato, N. Nishimura, C. Onizuka,
Y. Kuwahara, J. Sugenoya, M. Sato. Department of Physiology, Aichi
Medical University School of Medicine, Nagakute, Japan

Background: Facial hyperhidrosis may be often compensatory
hyperhidrosis due to the contralateral hemifacial anhidrosis, but
little is known on the pathogenesis.
Objective, patients and methods: We analyzed it for 14 patients
with this symptom by defining the total body sweating patterns
using Minor's starch–iodine test, total skin temperature distribution
using infrared thermography, local skin blood flow using laser
Doppler flow meter, and MRI to confirm the lesions.
Results: The sweating patterns were classified as follows: I. Systemic
unilateral hyperhidrosis (4 patients from 41 to 68 years old): might be
compensation due to the contralateral systemic unilateral anhidrosis.
This might be caused by cervical disk herniation, protruding to a spinal
median, which might induce minor circulatory disturbance of the
central artery of the spinal cord on the compressed side; and II.
Segmental unilateral hyperhidrosis (10 patients).

a) Hyperhidrosis and flushing (harlequin syndrome) from hemifacial
to the ipsilateral cervical innervation area during body heating (1 y
9 m, 2 y 1 m, 5 y 6 m, and 9 y male): might be compensation due to
the contralateral anhidrosis caused by injury of cervical sympathetic
trunk preganglionic fibers. Since cervical traction side at delivery
corresponded with the disorder side, obstetric traumatisms might
contribute to the etiology;

b) Segmental well demarcated hyperhidrosis along the cervical inner-
vated areas (63, 74, and 37-year-old patient): might be compensa-
tion due to the anhidrosis of the adjacent lower area. They had
cervical disk herniation protruding at 3 mm lateral from the median;

c) Other symptomatic segmental hyperhidrosis.
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Conclusion: Defining sweat distribution is prerequisite for elucidating
the pathogenesis and treatment of hemifacial hyperhidrosis.

doi:10.1016/j.jns.2013.07.2458
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7-Tesla MRI reveals no structural lesions of the vestibulocochlear
nerve in patients with vestibular paroxysmia (VP)

P.S. Rommera, C. Kronnerwetterb, H. Zacha, S. Trattnigb, G. Wiesta.
aNeurology, Medical University of Vienna, Vienna, Austria; bRadiology,
Medical University of Vienna, Vienna, Austria

Introduction: Vestibular paroxysmia is a rare entity causing
recurrent attacks of vertigo. A neurovascular cross-compression
(NVCC) is assumed to be responsible for the symptoms. In
conventional MRI the contact between the nerve and the artery can
be best shown on CISS-sequences. After years of symptoms a
structural lesion in the nerve may be assumed, which has to date
not yet been confirmed. The aim of the current study is to investigate
whether a pathologic enhancement in the vestibulocochlear nerve
following NVCC can be shown by means of 7-Tesla-MRI.
Patients andmethods: Six patientswith chronic VPwere included in this
study. In all patients the diagnosis was established according to the
clinical symptoms, the finding of a NVCC in MRI (1.5 or 3 T) and the
cessation of symptoms after the administration of gabapentine or
carbamazepine.
Results: All patients exhibited a NVCC on 7-Tesla-MRI, confirming the
findings of conventional MRI. None of the patients showed an
enhancement in the vestibulocochlear nerve at the site of the NVCC in
T-Tesla-MRI.
Discussion: In all our patients the results of the CISS sequence in
1.5 T or 3 T MRI could be confirmed by FLAIR sequences in 7 T MRI.
None of the probands showed pathological enhancement or a
structural lesion in the vestibulocochlear nerve. The findings imply
that the symptoms of VP cannot be understood as vestibular
hypofunction due to structural pathologies but rather as the result
of sensory stimulation of the 8th nerve.

doi:10.1016/j.jns.2013.07.2459
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Posterior reversible vasoconstriction syndrome in congenital
disorders of glycosylation due to a defect in Conserved Oligomeric
Golgi complex (COG4)

S. França, E. Rodrigues, J. Pimenta, E. Teles. Unidade de Doenças
Metabólicas do Hospital Pediátrico Integrado do Centro Hospitalar de
São João, Centro Hospitalar de São João, Porto, Portugal

Background: Congenital disorders of glycosylation (CDGs) are a rare
group of metabolic diseases that have been described in only a few
individuals, where phenotypes are continually being updated. Some
of these disorders present hemorrhagic or prothrombotic features,
but there is not a clear correlation with each individual subtype.
Objective: The authors describe a patient with CDG that presented a
posterior reversible vasoconstriction syndrome (PRES).
Patients andmethods:An 11-year-oldmale, diagnosis of CDG at 2 years
of age, due to a Conserved Oligomeric Golgi (COG)4 deficiency
(identified p.R729W missense mutation) with psychomotor develop-
mental delay, hyperactivity and poor language skills. Admitted with

fever, anorexia and increased inflammatory biomarkers; 3 days later
presented a sleep/wakefulness pattern change, severe insomnia and
visual hallucinations. A slight increase in the blood pressure profile was
seen and some hours later a bilateral amaurosis was installed.
Electroencephalogram revealed bi-occipital epileptiform activity. CT
brain scan disclosed bilateral parieto-occipital hypodense lesions, with
erasing cortical sulci, suggestive of PRES, with a restricted diffusion
pattern on theMRI. Transcranial ultrasoundwas negative for vasospasm.
He was started on corticotherapy and levetiracetam with recovery of
visual acuity. All the remaining study was normal including coagulation
factors and causes of secondary hypertension.
Discussion: CDGs have multisystemic manifestations and phenotypic
presentation is in constant renewal. In the case described above, the
difficulty of the diagnosis in a non-cooperative patient is added.
Conclusion: The authors describe the first PRES described in these
groups of patients, raising the question of a possible relationship
between CDGs and PRES.

doi:10.1016/j.jns.2013.07.2460
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Sonography — A helpful method in diagnosis of carpal
tunnel syndrome

M. Komenda, V. Wohlgenannt, E. Lindeck-Pozza, W. Grisold.
Neurology, Kaiser Franz Josef Hospital, Vienna, Austria

Carpal tunnel syndrome is the most common entrapment neuropathy
of the upper extremity. Usually physical examination and nerve
conduction velocity studies are used to confirm the diagnosis. In the
last years ultrasound has gained wide acceptance for imaging of
peripheral nerve diseases.
Our objective was to evaluate the wrist-to-forearm ratio as an imaging
method for the diagnosis of carpal tunnel syndrome.
Patients with electrodiagnostically proven carpal tunnel syndrome
underwent an ultrasonographic examination of the median nerve at the
wrist and forearm. The cross-sectional area of the median nerve was
measured at these points and used for calculating the wrist-to-forearm
ratio. The resultswere comparedwith the values fromhealthy volunteers.
The average cross-sectional area of the median nerve at the proximal
carpal tunnel was 13.61 ± 3.05 mm2 in patients presenting with
carpal tunnel syndrome and 7.77 mm2 ± 1.64 mm2 in healthy
volunteers. At the forearm the average cross-sectional area of the
median nerve was 6.98 ± 0.92 mm2 in patients and 7.34 ± 1.47 in the
control group. The calculated wrist-to-forearm ratio was 1.95 ± 0.34 in
patients and 1.06 ± 0.06 in healthy volunteers.
We were able to prove that using a wrist-to-forearm ratio of 1.4
gives a 100% sensitivity for detecting patients with carpal tunnel
syndrome. Calculating the wrist-to-forearm ratio is a valid imaging
method and is from our point of view superior to measuring the
cross-sectional area of the median nerve at the wrist alone.

doi:10.1016/j.jns.2013.07.2461
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Initiation of regular physical activity promotes quality of life in
healthy elderly people

M. Griebe, C. Bähr, E. Ahlsdorf, A. Ebert, A. Gass, M.G. Hennerici,
K. Szabo. Department of Neurology, Universitätsmedizin Mannheim,
Mannheim, Germany
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Background: Healthy ageing is of great personal and economical
interest for both the individual and the society. Known favourable
prognostic factors are high physical, intellectual and spiritual activity
during lifetime, high socioeconomic status and Mediterranean diet.
Objectives: We investigated the effect of the initiation of a regular
physical activity in a cohort of non-demented senior citizens on
quality of life, memory functions, and physical performance.
Patients and methods: 71 participants were randomised into a
training and a control group. Structured physical training, comprising
of 3 one-hour units of aerobic exercise per week including balance
and strength training over a period of 3 months, was conducted in a
collaborating fitness centre. The examinations before and after the 3-
month period included: neurological examination, assessment of
adverse events, stance and gait testing, neuropsychological testing
(emphasis on working memory and executive functions), and
answering of questionnaires (Wellbeing Five, SF-36, FOSQ, GDS).
Results: Age, sex, vascular risk factors, and baseline values of outcome
parameters were equally distributed between the groups. The training
group showed an improvement in quality of life measures (Wellbeing
Five, p = 0.005), sleep quality (p= 0.041), gait velocity (p= 0.046)
and mental speed (p= 0.049) compared to the control group.
Conclusions: Initiation of a regular physical activity promotes emo-
tional, physical andmentalwellbeing, as could bemeasured even after a
short period of three months. Long-term effects and imaging measures
of brain plasticity will be investigated in the on-going 12-month
extension phase (until June 2013).

doi:10.1016/j.jns.2013.07.2462
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Serum glucose adjusted cut-off values for cerebrospinal
fluid/serum glucose ratio

H. Hegen, M. Auer, F. Deisenhammer. Department of Neurology,
Innsbruck Medical University, Innsbruck, Austria

Background: Calculation of the cerebrospinal fluid/serum glucose
(CSF/SGlu) ratio is part of the routine CSF work-up, however, different
cut-off values ranging from 0.3 to 0.5 have been suggested so far to
distinguish physiological from pathological conditions.
Objective: To determine normal cut-off values of the CSF/SGlu ratio.
Patients and methods: As an Austrian reference laboratory we
screened our database for paired CSF and serum samples, which have
been collected by lumbar puncture, were processed within 1 h after
withdrawal, showed clear supernatant, cell count b 5/μl, erythrocyte
count b 500/μl, total protein b 55 mg/dl, and albumin quotient b 8
and were considered as normal by the evaluating neurologist
resulting in 318 sample pairs. Glucose concentrations in CSF and
serum were measured by enzymatic spectrophotometry.
Results: Glucose concentrations in CSF were approximately 60% of those
in serum. CSF/SGlu ratios significantly correlatedwith glucose levels in CSF
(R= 0.225, p b 0.001) and serum (R=−0.572, p b 0.001). For serum
samples with a glucose concentration of b100 mg/dl (median 85), 100–
149 mg/dl (median 115) and≥150 mg/dl (median 188) the 5 percentile
of CSF/SGlu ratio was 0.52, 0.43 and 0.28.
Conclusion: CSF/SGlu ratio inversely correlates with serum glucose
concentrations in a non-linearmanner. These findings suggest that cut-
off values for CSF/SGlu ratio distinguishing normal from pathological
conditions must be adjusted to serum glucose levels, and, furthermore,
that an active mechanism is responsible for glucose transport from
blood into CSF.

doi:10.1016/j.jns.2013.07.2463
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Psychosocial factors relevant to brain disorders in
Europe (PARADISE)

A. Ciezaa,b,c, C. Sabariegob, M. Coenenb, J.-L. Ayuso-Mateosd,
M. Leonardie, S. Chatterjif, J. Bickenbachc, M. Bakerg, S. Hartleyh, M.
Anczewskai, T. Pitkänenj PARADISE Consortium. aFaculty of Social and
Human Sciences, University of Southampton, Southampton, UK; bChair
for Public Health and Health Services Research, Ludwig Maximilian
University of Munich, Munich, Germany; cSwiss Paraplegic Research,
Nottwil, Switzerland; dUniversidad Autónoma de Madrid, Madrid, Spain;
eIstituto Neurologico ‘Carlo Besta’, Milan, Italy; fWorld Health Organization
(WHO), Geneva, Switzerland; gEuropean Brain Council, Brussel, Belgium;
hUniversity of East Anglia, Norwich, UK; iInstytut Psychiatrii i Neurologii,
Warszawa, Poland; jA-Klinikkasäätiö, Haarajoki, Finland

Introduction: The EC funded project PARADISEwas conducted in terms
of the theoretical conceptualization of “horizontal epidemiology”, that
is that the psychosocial difficulties (PSDs) people live with when they
have a brain disorder – either psychiatric or neurological – and the
determinants of those PSDs are common across disorders.
Objective: To develop and test as a proof of concept an innovative
approach to collect clinical and epidemiological data on PSDs based
on horizontal epidemiology. The specific aims are:

1) to determine the PSDs and determinants that are common across
brain disorders;

2) to develop a metric to assess PSDs and their determinants across
brain disorders.

Methods: For aim

1) literature reviews and focus groups in 9 brain disorders (dementia,
depression, epilepsy, migraine, multiple sclerosis, Parkinson's
Disease, schizophrenia, stroke and substance use disorders) as well
as data analyses of surveys and expert consultations were carried
out. For aim

2) a cross-sectional study with 720 patients across Europe was
conducted. Data was analysed by means of Rasch analyses and
Random Forest regression.

Results: 24 PSDs common across brain disorders and covering the
complete severity continuum of PSDs made up the PSD metric. 11
determinants of the extent of difficulty were identified.
Conclusions: PARADISE is a proof of concept of the hypothesis of
horizontal epidemiology. The developed metric to assess PSDs across
brain disorders points to a novel approach to data collection that can
profoundly change how we collect epidemiological data on the burden
of brain disorders and assess the effectiveness of interventions.

doi:10.1016/j.jns.2013.07.2464
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Ventricular biopsy for early diagnosis in tuberculous meningitis

S. Vijayarangam Shanmugama, B. Karupannanb. aNeurology, East Kent
University Hospital, Canterbury, UK; bDepartment of Neurosciences,
Meenakshi Mission Hospital and Research Centre, Madurai, India

Background: Tuberculous meningitis (TBM), a diagnostic challenge
because of inconsistent clinical presentation and also lack of rapid,
sensitive and specific tests. The mortality is less than 20% in early
stage and approximately 70% in late stage.
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Objective: The definitive criteria include biopsy of brain with clinical
features of TBM. Getting an accurate diagnosis in the form of tissue
biopsy is another challenge. Here we are presenting a case of
tuberculous meningitis confirmed by neuroendoscopic ventricular
examination and ventricular biopsy.
Case presentation: A 17 year old lady presented 4 months history of
fever, weight loss andmeningism; she had inconclusive lumbar puncture
and was started on anti-tuberculosis treatment empirically. She contin-
ued to deteriorate and presented to the neurosurgery team with low
consciousness, hydrocephalous with trapped 4th ventricle. She under-
went neuroendoscopy for VP shunt and during the procedure ventricular
examination and biopsy of the ventricular wall. The histopathological
examination confirmed the diagnosis; she had recovered well post
procedure and the anti-tuberculosis treatment was modified as she
developed abnormal liver function test with deranged INR.
Conclusion: This is an interesting case where neuroendoscopy has
helped to confirm diagnosis of tuberculous meningitis. Literature
searches reveal case series of neuroendoscopy procedure done to treat
tuberculousmeningitiswith hydrocephalous in late stage but this is one
of the few cases in the literature where ventricular biopsy had been
used to yield early diagnosis of tuberculous meningitis. This procedure
has so far ZEROmortality on procedure risk and had been performed as
a day procedure.

doi:10.1016/j.jns.2013.07.2465
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Reduced expression of hippocampal BDNF, NGF and their cognate
receptors in postmortem brain of suicide victims

A.C. Mondal. Physiology, Raja Peary Mohan College, Uttarpara, India

Background: The role of neurotrophins in directing brain growth and
neuronal functioning is being increasingly recognized. Neurotrophins
not only play an important role in cellular proliferation, migration, and
phenotypic differentiation and/or maintenance in the developing
central nervous system but also their presence is required in the adult
CNS for maintenance of neuronal functions, structural integrity of
neurons, and neurogenesis, which suggests that neurotrophins are
biologically significant over the entire lifespan.
Objectives: Investigation of expressions of BDNF, NGF with their
respective receptors and few downstream signaling molecules in the
hippocampus of the suicide victims.
Materials and methods: These studies were performed in the
hippocampus obtained from 20 suicide and 20 non-psychiatric control
subjects. The neurotrophin levels were quantitatively measured
through Sandwich ELISA, the expression of neurotrophin receptors
and the downstream signalingmolecules were determined byWestern
Blot. FinallymRNA levels of BDNF, TrkB andNGF, TrkAwere determined
by RT PCR.
Results: A unique parallel decrease of the protein levels of BDNF, NGF
and their cognate receptors in post-mortem suicide victims clearly
correlated with the significant reduction of their mRNA levels at the
hippocampal regions compared to the normal individuals. A marked
decreased in the expression profiles of downstream signalingmolecules
like PLCγ, PKCδ, ERK 1, 2, Akt and CREB of suicide victims compared to
non-psychiatric controls.
Conclusion: Significant reduction of BDNF, NGF and their cognate
receptors along with the dysregulation in BDNF/TrkB and NGF/TrkA
signaling cascades in post-mortem brains might be of relevance to its
pathophysiology of depression.

doi:10.1016/j.jns.2013.07.2466
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Symptoms and risk factors associated with carpal tunnel
syndrome in east of Turkey: Evaluation of 767 cases

R. Alpa, S. Ilhan Alpb, G. Bulutc, Y. Palancid, U. Turk Borue. aNeurology,
Namik Kemal University, Turkey; bNeurology, Corlu State Hospital,
Tekirdag, Turkey; cOrthopaedy, Kartal Research and Education Hospital,
Istanbul, Turkey; dPublic Health, Faculty of Medicine, Dicle University,
Diyarbakir, Turkey; eNeurology, Kartal Education and Research Hospital,
Istanbul, Turkey

Carpal tunnel syndrome (CTS) is the most common compression
neuropathy with various etiologic factors and symptoms.
In this study, risk factors and symptoms associated with CTS
diagnosed cases were determined in our electrophysiology
laboratory.
The study involved 767 cases of suspected CTS who were examined
by ENMG. Of these 97 (12.6 %) were male and 670 (87.4%) were
female. The mean age of patients was 43. Twenty-eight (3.7%) of the
cases were left handed and the remaining 739 (96.3%) were right
handed. Of the cases 179 (23.4%) had complaints in the right hand,
110 (14.3%) in the left hand and 478 (62.3%) in both. The proportion
of symptoms that developed during the night was 74.6%. The
common symptoms were numbness (78%), weakness (75%) and
pain in the shoulder and arm (77%). Examinations using the Tinnel,
Phalen and pressure tests revealed positive in 65%, 63.5%, and 72% of
patients, respectively. The proportion of CTS patients having other
complaints was 35% obesity, 12% DM, 6% hypothyroidism, 1% RA, and
0.5% acromegaly. Of the patients 14% were smokers. Female patients
with CTS also had pregnancy (19%), nursing (16%), menopause
(31%), and premenopause (23%). Of the women with CTS 89% were
housewives and of these 49% were making handicraft and the
remaining 21% were agriculture and animal rearing. CTS was
diagnosed in 93% of these patients on ENMG examination.
CTS is common in women, obese, and those making handicrafts.
Animal rearing is another etiological factor.

doi:10.1016/j.jns.2013.07.2467
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Hearing outcome in children after non-polio
enteroviral meningitis

C.T. Choonga, N.W.H. Tanb, E.W.S. Hoc, S.S. Krishnamoorthyc,
D. Lazarood, H.K.K. Tand. aNeurology, Paediatric Medicine, Singapore;
bInfectious Disease, Paediatric Medicine, Singapore; cPaediatric Medicine,
Singapore; dOtolaryngology, KK Women's & Children's Hospital,
Singapore, Singapore

Background: Long-term sequelae of meningitis including hearing
impairments are concerns to parents and physicians alike. Hearing
assessment of children, while useful, is logistically challenging
requiring great skill and the frequent need for sedation. It is strongly
recommended following bacterial meningitis in view of the signif-
icant risk for hearing loss. The situation is less clear with viral
meningitis.
Aims: We reviewed outcomes for hearing in children following non-
polio enteroviral meningitis to determine the utility of routine post-
enteroviral meningitis hearing screening.
Methods: This is a retrospective records review of children b16 years
with a cerebrospinal fluid polymerase chain reaction (PCR)-confirmed
diagnosis of non-polio enteroviral meningitis who had undergone
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hearing screen at 8–10 weeks utilizing otoacoustic emissions (OAE).
Excluded were children who had concomitant bacterial infections.
Childrenwho failed the hearing screen or had caregiver concerns about
hearing or language development underwent formal audiology evalu-
ation. Data was collected on gestational maturity, Gentamicin admin-
istration and hyperbilirubinemia.
Results: We enrolled 103 children, 54 males and 49 females, aged
3 days to 16 years. Eighty-three (80.5%) were chronologically
younger than 90 days. Eighty-four (81.5%) received Gentamicin at
5–7.5 mg/kg/day for a median duration of two days. Eleven (10.6%)
were premature; none had significant hyperbilirubinemia. Eighteen
children (17.5%), 16 younger than one year, failed the initial hearing
screen. Formal audiology testing of these 18 children revealed no
hearing loss.
Conclusions: Outcome for hearing in children after non-polio
enteroviral meningitis is good. Routine objective hearing screening
may not be indicated following enteroviral meningitis.

doi:10.1016/j.jns.2013.07.2468
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Actigraphy in the assessment of sleep patterns in sickle cell
disease patients in Cameroon (Sub-Saharan Africa)

A.K. Njamnshia, L. Ngarkab, L.N. Nforb, P.F.E. Sekec, A.A. Njohb,
E.N. Mbongd, E.T. Chokoteb, J.Y. Fonsaha, N. Kokie, W.F.T. Munaf.
aNeurology, Yaounde Central Hospital, Cameroon; bGeneral Medicine,
University of Yaounde 1, Yaounde, Cameroon; cBasic Health Sciences,
Qassim University, Buraydah, Saudi Arabia; dPublic Health, Ministry of
Public Health, Cameroon; ePediatrics, Chantal Biya Foundation, Camer-
oon; fCardiology, Yaounde General Hospital, Yaounde, Cameroon

Background: Sleep disorders have been reported to be more
common in sickle cell disease (SCD) patients than controls in
Western countries, but almost no data exist on the subject in Africa.
This study sought to characterize sleep patterns in SCD patients
using actigraphy, a validated and user-friendly sleep study tool.
Patients and methods: 13 SCD children and 13 age and sex-matched
controls wore wrist actigraphs for a minimum of 72 h and kept a
sleep diary. Actigraphy data was analyzed with Action4® and
MATLAB® software. Data on total sleep time, sleep onset latency
(SOL), sleep cycle mesor, acrophase, amplitude, inter-daily stability
(IDS), intra-daily variability (IDV) and F-ratio were collected,
analyzed and reported.
Results: SCD patients took significantly shorter time to fall asleep
than controls (mean SOL: 75 ± 15.35 versus 113.41 ± 11.79 min,
p = 0.02), and slept significantly shorter (mean SOL: 422.66 ±
33.24 versus 528.75 ± 24.10 min, p = 0.0084). In addition, they
also displayed a lower sleep ratio (0.593 ± 0.045 versus 0.424 ±
0.044, p = 0.0071), and less frequent night awakenings (14 ± 1.47
versus 20.42 ± 2.29, p = 0.014). But for the mesor (156.27 ± 4.34
and 142.55 ± 4.55, respectively for SCD and controls, p = 0.02),
cosinor rhythmometry was not significantly different for both
groups for the acrophase time, amplitude, the F-ratio and goodness
of fit.
Conclusion: This is the first report in Cameroon showing that sleep
and circadian rhythm disorders that are common in SCD patients,
can be easily characterized using actigraphy. We propose the use of
actigraphy in routine sleep evaluation in SCD patients after
validation of the technique.

doi:10.1016/j.jns.2013.07.2469
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Actigraphy in the assessment of sleep patterns in HIV-AIDS in
Cameroon (sub-Saharan Africa)

A.K. Njamnshia, L.N. Nfora, L. Ngarkaa, P.F.E. Sekeb, E.N. Mbongc,
E.T. Chokotea, A.A. Njoha, J.Y. Fonsaha, W.F.T. Munad. aGeneral
Medicine, University of Yaounde 1, Yaounde, Cameroon; bBasic Health
Sciences, Qassim University, Buraydah, Saudi Arabia; cPublic Health,
Ministry of Public Health, Cameroon; dCardiology, General Hospital of
Yaounde, Yaounde, Cameroon

Background: Sleep disorders are more common among people living
withHIV-AIDS (PLWHA) inWestern countries, but fewdata exist on the
subject in Africa. This study sought to characterize sleep patterns in
PLWHA using actigraphy, a validated user-friendly sleep study tool.
Patients and methods: 16 PLWHA and 16 age and sex-matched HIV-
negative controlsworewrist actigraphs for aminimumof 72 h and kept
a sleep diary. Actigraphydatawas analyzedwith Action4® andMATLAB
software. Data on total sleep time, sleep onset latency (SOL), sleep cycle
mesor, acrophase, amplitude, inter-daily stability (IDS), intra-daily
variability (IDV) and F-ratio were collected, analyzed and reported.
Results: Though PLWHA took significantly shorter time to fall asleep
than controls (mean SOL: 83.50 ± 48.89 versus 174.94 ± 103.57 min,
p = 0.003), they slept significantly longer than the controls (582 ±
12.00 versus 433.50 ± 170.57, p = 0.008) and hadmore frequent night
awakenings (20.06 ± 11.072 versus 12.13 ± 6.41, p = 0.019). But for
the acrophase time (13:14 ± 1:23 and 14:26 ± 1:09, respectively
for PLWHA and controls, p = 0.007), cosinor rhythmometry was
not significantly different for both groups for the mesor, amplitude,
the F-ratio and goodness of fit. Intra-daily variability was higher in
PLWHA than in controls (0.235 ± 0.023 versus 0.186 ± 0.009,
p = 0.03). The reverse was true for inter-daily stability (0.97 ± 0.001
versus 0.96 ± 0.003, p = 0.015).
Conclusion: This is the first report in Africa showing that sleep and
circadian rhythm disorders that are common in PLWHA, can be easily
characterized using actigraphy. We propose the use of actigraphy in
routine sleep evaluation in PLWHA after validation of the technique.

doi:10.1016/j.jns.2013.07.2470

Abstract — WCN 2013
No: 3103
Topic: 36 — Other Topic
Clinical predictors of sleep disorders in sickle-cell disease (SCD)
patients in Cameroon

E.N. Mbonga, S.E.T. Chokoteb, L.N. Nforb, L. Ngarkab, A.A. Njohb,
J.Y. Fonsahc, N. Kokid, A.K. Njamnshic, W.F.T. Munab. aPublic Health,
Ministry of Public Health, Cameroon; bGeneral Medicine, University of
Yaounde 1, Cameroon; cNeurology, Yaounde Central Hospital, Cameroon;
dPediatrics, Chantal Biya Foundation, Yaounde, Cameroon

Background: Good sleep quality is important for optimal brain
function and quality of life while poor sleep may precipitate acute
pain crises in sickle cell disease (SCD). Data on sleep disorders in SCD
as well as their clinical predictors is limited in Africa and does not
exist in Cameroon to the best of our knowledge.
Patients and methods: As part of a case–control study, binary logistic
modeling was used to identify clinical predictors of obstructive sleep
apnea (OSA) and restless legs syndrome (RLS) in 45 SCD patients
(hemoglobin SS) aged 2 to 17 years screened for sleep disorders with
the pediatric Sleep Quality (PSQ) scale.
Results: The prevalence of OSA and RLS was respectively 26.7% and
22.2%. An enlarged tonsil and vaso-occlusive crises were predisposing

Abstracts / Journal of the Neurological Sciences 333 (2013) e679–e727e716

http://dx.doi.org/10.1016/j.jns.2013.07.2468
http://dx.doi.org/10.1016/j.jns.2013.07.2469
http://dx.doi.org/10.1016/j.jns.2013.07.2470


factors for OSA (AOR 106.19 95% CI 2.52–4471.29 and AOR 3238.54 95%
CI 4.76–1.0 × 106 for ≥4 crises respectively). On the other hand having
been hospitalized more than twice in the past year was a protective
factor (AOR 0.002 95% CI 0.00–0.74). Sex, age of participant, age at
diagnosis, number of transfusions in the past year, and past histories of
stroke, enuresis, and hydroxyurea use were not significant predictors.
None of the above-named factors were identified as predictors of RLS.
Conclusion: Vaso-occlusive crises and tonsillar hypertrophy predis-
pose to OSA while hospital admissions are protective. Prevention and
prompt management of pain crises and enlarged tonsils as well as
hospital management of SCD crises appear to prevent sleep OSA in
sickle-cell patients.

doi:10.1016/j.jns.2013.07.2471
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A.A. Njohb, N. Kokid, A.K. Njamnshia, W.F.T. Munae. aNeurology,
Yaounde Central Hospital, Cameroon; bGeneral Medicine, University of
Yaounde 1, Cameroon; cPublic Health, Ministry of Health, Cameroon;
dPediatrics, Chantal Biya Foundation, Cameroon; eCardiology, Yaounde
General Hospital, Yaounde, Cameroon

Background: Obstructive sleep apnea is a major cause of poor sleep in
sickle-cell disease (SCD). Poor sleep affects functional status, quality of
life and may precipitate acute pain crises. Data on OSA in SCD is limited
in Africa and does not exist in Cameroon to our knowledge.
Patients and methods: A case–control study of 45 SCD patients
(hemoglobin SS) age- and sex-matched with 45 non-sickle cell disease
controls aged 2 to 17 years employed the Pediatric Sleep Quality (PSQ)
scale to screen for obstructive sleep apnea (OSA) and the Epworth
Sleepiness Scale (ESS) for daytime sleepiness.
Results: Obstructive sleep apnea was significantly more common in
sickle-cell patients compared to the controls (26.7% versus 2.2%,
p = 0.002, OR 15.9 95% 1.98–125). Snoring as well as inattention
hyperactivity PSQ scores were significantly higher in the cases
compared to the controls (0.91 ± 1.18 versus 0.09 ± 0.29, p b 0.001
and 2.11 ± 1.90 versus 0.96 ± 1.92 p = 0.002).
More sickle-cell patients with OSA had enlarged tonsils than not (47.4%
versus 12.5% p = 0.017 OR 6.30 95% CI: 1.39–28.46). Excessive daytime
sleepiness was more common in sickle-cell patients with OSA
compared to those without (27.3% versus 0.0%, p = 0.012).
Conclusion: Obstructive-sleep apnea is common in sickle cell disease
patients in Cameroon. The management and prevention of tonsillar
hypertrophy should be part of OSA management in SCD as well as
excessive daytime sleepiness, inattention hyperactivity and its
consequences.

doi:10.1016/j.jns.2013.07.2472
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Background: Bedwetting and enuresis are known predictive factors
of sleep disorders in sickle-cell disease (SCD). Poor sleep affects
functional status, quality of life and may precipitate acute painful
crises. Data on bedwetting in SCD is limited in Africa and does not
exist in Cameroon.
Patients and methods: A case–control study of 45 SCD patients
(hemoglobin SS) age- and sex-matched with 45 non-sickle cell anemia
controls aged 2 to 17 years. We used the Pediatric Sleep Quality (PSQ)
scale to screen for obstructive sleep apnea (OSA) and restless legs
syndrome (RLS) and the Epworth Sleepiness Scale (ESS) for daytime
sleepiness.
Results: Though cases gained bladder control earlier than controls
(78.6% versus 66.7% before the age of 2 years, p = 0.229) bedwetting
was two and a half times more common in the former than in the
latter (56.8% versus 22.7%, p = 0.001, OR 4.54 95% CI 1.79–11.11).
This was true for males as well as for females (54.5% versus 21.7%,
p = 0.023 and 59.1% versus 23.8%, p = 0.019 respectively).
Enuresiswasmore common in the cases than in the controls though not
significantly (63.2% versus 42.9% p = 0.407). Enuresis was significantly
more common in sickle-cell patients with OSA compared to those
without (100.0% versus 46.2%, p = 0.044). This was observed for RLS
and daytime sleepiness, though not significantly (100.0% versus 56.2%,
p = 0.263 and 100.0% versus 50.0%, p = 0.106).
Conclusion: Bedwetting and enuresis are common in sickle-cell disease
in Cameroon and appropriate management strategies are needed.

doi:10.1016/j.jns.2013.07.2473
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time in asymptomatic elderly people: A transcranial magnetic
stimulation study
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Background: Vitamin B12 deficiency causes neurologic and psychi-
atric disease, especially in older adults. Subacute combined degen-
eration is characterized by damage to the posterior and lateral spinal
cord affecting the corticospinal tract.
Objective: To test corticospinal tract projections using motor evoked
potentials (MEPs) by transcranial magnetic stimulation (TMS) in
asymptomatic older adults with low vitamin B12 (B12) levels.
Patients andmethods: Cross-sectional study of 53 healthy older adults
(N70 years). MEPs were recorded in the abductor pollicis brevis and
tibialis anterior muscles, at rest and during slight tonic contraction.
Central motor conduction time (CMCT) was derived from MEP latency
and peripheral motor conduction time (PMCT). Neurophysiological
variables were analyzed statistically according B12 status.
Results: Median age was 74.3 ± 3.6 years (58.5% women). Twenty-six
out of the 53 subjects had low vitamin B12 levels (B12 b 221 pmol/L).
MEPs were recorded for all subjects in the upper and lower extremities.
There were no significant differences in either latency or amplitude of
MEPs and CMCT between low and normal B12 groups. There was a
significant PMCT delay in the lower extremities in the low B12 group
(p= 0.014).
Conclusion: No subclinical abnormality of the corticospinal tract is
detected in asymptomatic B12 deficient older adults. The peripheral
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nervous system appears to be more vulnerable to damage attribut-
able to this vitamin deficit.

doi:10.1016/j.jns.2013.07.2474
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Paraneoplastic cerebellar degeneration (PCD) — Improvement
after oophorectomy and PLEX. Case report

R. Boneka, P. Bochniaka, M. Grabiecb. aNeurology, Regionalny Szpital
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Nr 2, Bydgoszcz, Poland

Objectives: Paraneoplastic cerebellar degeneration (PCD) is a rare
syndrome associated with systemic malignancies, most in ovarian
cancer, breast cancer and lung cancer. Clinical symptoms develop
within a few weeks or months. In the course of PCD most often found
in incidence of anti-Yo, that accompany ovarian cancer.
Methods: The authors describe a case PCD without the presence of
ovarian cancer, with a high titer of anti-Yo where clinical improve-
ment occurred after ovariectomy and PLEX.
Results: A 52 year old postmenopausal female subacutely developing
ataxia, tremor, nystagmus, dysarthria and dysphagia with progression
of symptoms during several weeks, resulting in the inability of sitting
and standing. The study demonstrated the presence of serum anti-Yo
titer 1:10,000 in IIFT (confirmed test Euroline), and elevated levels of
tumormarker CA-125–83.530 U/ml. The patientwas previously treated
with pulses of methylprednisolone and PLEX no clinical effect. A study
of PET and CT of the chest, abdomen and pelvis. There was no cancer
present. Observed accumulation of physical disability, the patient
confined to bed. For this reason, an oophorectomy was performed,
upon histopathology therewas no presence of the tumor. Amonth after
the operation was repeated treatments of PLEX provide clinical
improvement— patient sitting alone.
Conclusion: This report shows efficacy oophorectomy and PLEX in
PCD with the presence of anti-Yo and elevated Ca-125 without the
presence of an ovarian tumor.

doi:10.1016/j.jns.2013.07.2475
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A. Skrobala, E. Wolfa, E.V. Hartla, M. Skrobalb, A. Udvardib,
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Austria; cDermatology, Klinikum Dessau, Dessau, Germany;
dRadiology, LK Horn, Horn, Austria

Köhlmeier–Degos disease is a small vessel angiopathy with primarily
cutaneous manifestation (papulosis atrophicans), targeting only the
skin in the benign variant of the disease (majority of diagnosed
cases); in 30% there may be also an additional involvement of other
organ systems: gastrointestinal tract, urogenital tract, CNS, ophthal-
mic and cardiac manifestations.
As etiological factors, recently a C5b/IFN-alpha-mediated mechanism
targeting the endothelium, altered fibrinolysis and platelet functions
was identified as a cause for this systemic vaso-occlusive disorder.
So far the literature database includes numerous singular case reports,
rarely focusing on neurological cases, and then in a cross-sectional

setting. In our report we will show the clinical course in correlation to
neuroradiological and laboratory findings, demonstrated in a case of a
35 yr old man. The strict sequential appearance includes the cutaneous
manifestation 2 yrs prior to ocular affection with progressive occlusion
of the central artery, prior to progressive development of disseminated
vascular CNS-lesions in a territorial pattern including the capillary
system and terminal vessels.

doi:10.1016/j.jns.2013.07.2476
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S. Dias, J. Sequeira, C. Capela, J. Morgado, M. Almeida. Neurology
Department, Centro Hospitalar Lisboa Central, Lisbon, Portugal

Background: Brucellosis is a multisystem zoonosis with a broad
spectrum of clinical presentations. Acute infection often goes
undetected, and the disease runs an indolent course that can lead to
irreversible sequelae. Nervous system involvement occurs in aminority
of cases and early diagnosis is essential to avoid persistent neurologic
deficits.
Objective: To report a rare case of spastic paraparesis and hearing
loss due to neurobrucellosis, highlighting the importance of consid-
ering brucella infection in patients with unexplained neurological
symptoms in endemic regions, even in the absence of fever.
Patients and methods: Case report.
Results: A 29-year-old Portuguese farmworker presented with a 1-
year history of progressive difficulty walking. Three years earlier he
had experienced a self-limited episode of headache and vomiting,
and two years before admission he suffered sudden and sequential
hearing loss affecting both ears within a week. No fever was reported
and family history was irrelevant. Examination revealed profound
sensorineural deafness, as well as spastic paraparesis, hyperreflexia
and bilateral extensor plantars. Brain and spinal MRI showed
leptomeningeal enhancement and serum Rose Bengal test was
positive. CSF studies revealed lymphocytic pleocytosis, low glucose,
elevated protein, oligoclonal IgG bands and positive Brucella-specific
IgG and IgA antibodies. A diagnosis of neurobrucellosis was made
and the patient was started on combined therapy with rifampicin,
doxycycline and trimethoprim–sulfamethoxazole.
Conclusion: Neurobrucellosis should always be considered in the
diagnosis of chronic inflammatory CSF changes in endemic areas, and
should be kept in mind when evaluating a patient with acquired
spastic paraparesis, particularly when associated with hearing loss.

doi:10.1016/j.jns.2013.07.2477
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O. Hamid, A. Hussein, A. Sidig, F. Yassein, M. Malk Aldar, K. Hagnour.
Medicine, International University of Africa, Khartoum, Sudan

Background: Visceral leishmaniasis is common in our country. The
neurological manifestations were found in some patients as it carries
a high risk of morbidity and mortality.
Objectives: The study aimed to investigate the presence of neurological
manifestations in a group of Sudanese adult patients with visceral
leishmaniasis.
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Patient and methods: This is a descriptive prospective cross sectional
hospital based study. It was conducted at Omdurman tropical teaching
hospital in Khartoum state; it implies 100 beds and 3 units of general
medicine and specialists in tropical medicine.
Hundred patients with visceral leishmaniasis were examined for
neurologicalmanifestations using standardized questionnaire including
medical history, clinical examination and investigation including, EMG
and brain MRI.
Results: Male to female ratio was found to be 3:1 and common age
group affected was b30 years. Peripheral neuropathy was found to
be the commonest neurological manifestations followed by epilepsy,
cranial nerves involvement and encephalopathy.
Conclusion: Patients with visceral leishmaniasis can present with
neurological manifestations.

doi:10.1016/j.jns.2013.07.2478
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Introduction: Central nervous system involvement is one of the
most devastating aspects of SCD.
Objectives: The aims of this review are to document the range of
neurological complications of sickle cell disease.
Methods: This is a prospective hospital based, cross-sectional study.
One hundred Sudanese patients with Sickle cell anaemia were
included in the study during the period from March to July 2012.
Results: The most common age group affected was below 20 years,
Male to female ratio was almost equal; irritability & headache were
the most common symptoms, 41% and 40% respectively. Numbness
was observed in 25%, hemiplegia in 24%, seizure in 19%, recurrence of
hemiplegia occurred in 8%, gait was found to be spastic in 14%,
limping gait (due to non neurological causes) in 7%, while inability to
walk in 6% and cerebellar manifestation in 2%.
Conclusion: The study revealed high incidence of irritability and
headache followed by numbness then hemiplegia. Hemiplegia is
usually ischemic in children and haemorrhagic in adults. Silent brain
infarcts occur in 17% of our patients. Convulsions occur as an isolated
event but frequently associated with stroke.

doi:10.1016/j.jns.2013.07.2479
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Background: Cerebrotendinous xanthomatosis (CTX) is an extremely
rare treatable lipid storage disease, characterized by early-onset
cataracts, tendinous xanthomas and progressive neurological dysfunc-
tion due to cholestanol accumulation. Despite an antiatherogenic lipid
profile, premature atherosclerosis and heart disease are common, but
cerebrovascular disease has seldom been reported.
Objective: Our aim is to describe an unusual manifestation of CTX,
and discuss the relevance of cerebrovascular disease in this
condition.
Materials and methods: Case report.

Clinical report: A 35-year-old man presented with acute right-sided
weakness. He had a long-standing history of cognitive impairment,
lower limb deformities, and a recent diagnosis of cataracts and
hypertension. He had a sister with cataracts and cognitive impair-
ment and no other known family history. Neurological examination
revealed right-sided hemiparesis, dysarthria and ipsilateral facial and
hypoglossal palsy, as well as pyramidal and extrapyramidal dysfunc-
tion. He had prominent xanthomas in the Achilles tendons, patellar
tendons, and hand and elbow extensors. Brain MRI revealed diffuse
cerebral and cerebellar atrophy, basilar dolichoectasia and an
ischemic lesion involving the left thalamus and cerebral peduncle.
Carotid ultrasound showed small bulbar plaques bilaterally and
bloodwork revealed normal total and LDL cholesterol, low HDL and
mild hypertriglyceridemia. Serum cholestanol was elevated, con-
firming the diagnosis of CTX, and the patient was started on
antiplatelet, statin and chenodeoxycholic acid treatment.
Conclusion: Although cerebrovascular disease is not traditionally
associated with CTX, it may be an underreported complication of
accelerated atherosclerosis in these patients. Further data are
required to define a causal association.

doi:10.1016/j.jns.2013.07.2480
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Maria, University of Lisbon, Lisbon, Portugal

Background: Vernet syndrome is defined by a unilateral palsy of
glossopharyngeal, vagus and accessory nerves and may occur due to
different causes. We present a rare case associated with an infection
by the varicella-zoster virus (VZV).
Case report: A 76-year-old man, with previous history of poliomy-
elitis, presented with one week-long symptoms of dysphonia and
dysphagia, mild right temporo-parietal headache extending to the
ipsilateral ear and worsening of previous right arm weakness.
Neurological examination showed dysphonia, asymmetrical eleva-
tion of soft palate with left deviation, paresis of the right trapezius
and several vesicular lesions in the right ear's concha. Laryngoscopic
examination demonstrated right vocal cord palsy. Cerebrospinal
fluid (CSF) examination revealed 6 cells/mm3 and normal levels
of glucose and proteins. Head MRI disclosed thickening and
gadolinium enhancement of right IX, X and XI cranial nerves in T1
sequences. Antibody titer for VZV was initially elevated in serum-
IgM and IgG-progressing to isolated IgG elevation several weeks
later. VZV-DNA was not detected by PCR in CSF. The patient had a
remarkable clinical improvement after initiation of acyclovir and
prednisolone therapy.
Conclusions: VZV infection with lower cranial nerves palsy is
extremely rare. The absence of VZV-DNA in CSF does not exclude
the diagnosis, since the test for this particular virus has a low
sensibility (42–53%). In this case, the diagnosis of Vernet Syndrome,
as a result of VZV infection, is demonstrated by clinical, laboratory
and imaging data. Awareness to this rare presentation of VZV
infection is important since it benefits from specific therapy.

doi:10.1016/j.jns.2013.07.2481
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Background: The neurological complications of Behçet's disease (BD)
[neuro-Behçet's disease (NBD)] are amongst the most serious and
disabling manifestations of BD. Evidence based recommendations on
the main diagnostic and therapeutic aspects of NBD are scarce.
Objective: To develop internationally agreed consensus recommen-
dations on the main diagnostic and management issues of NBD to
assist clinicians involved in the care of such patients.
Methods: We conducted a literature review using Cochrane, Medline
and Embase databases to generate draft recommendations. We followed
this by a three-round Delphi consultation process to achieve consensus.
The expert group consisted of 52 international members from 20
countries, including 23 neurologists and a voluntary patient represen-
tative. The draft recommendations were modified after each consulta-
tion roundbased on the expert feedback. Thiswas followed by voting by
a smaller consensus group consisting primarily of neurologists with
interest in NBD. Draft recommendations with high level of agreement
(score ≥7/9) by ≥75% of the Group members were accepted.
Results: Seventeen recommendations were agreed on by the group as
consensus recommendations. These include new diagnostic criteria for
NBD.
Conclusion: This international project has managed to agree and
develop diagnostic and therapeutic consensus recommendations. We
aim to present these at the World Congress of Neurology 2013.

doi:10.1016/j.jns.2013.07.2482
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E. Taskirana, C. Yılmaza, N. Orhana, M. Bahçecia, M. Kayab, N. Arıcanb,
M. Küçüka, B. Ahıskalıb, C. Gursesb. aIstanbul University, Institute of
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Background and objective: Kainic acid (KA) treatment causes
neuronal injury primarily in the amygdala and hippocampus as well
as in many regions of the rat brain and activates epileptic seizures. This
model is used to research human temporal lobe epilepsy (TLE) in
chronic term. We aimed to investigate clinic and electrophysiologic
features of seizures in the KA-treated rats to form TLE models in acute
term.
Material and methods: Sixteen young adult Wistar albino rats (220–
270 g) were used in this study. Rats were divided into two groups as
acute kainic acid and sham. Teflon coated steel wire electrodes were
stereotactically inserted into the rat hippocampus bilaterally. A week
after electrode implantation, intraperitoneal (i.p.) injections of KA

(5–15 mg/kg) were given to rats in order to follow with video-EEG
monitorization.
Results: The first clinic seizure latency was measured as 85 m (29–
132 m) while the first seizure duration was 95 s (14–428 s). 7 of 16
rats underwent convulsive status epilepticus (SE) clinically whereas
one of them had nonconvulsive SE. One of them died during SE. 27
absence, 35 focal motor, 49 myoclonic seizures were observed in
24 h. Isolated or serial epileptiform discharges have been detected in
the interictal period. No ictal seizure and interictal epileptiform
discharges were observed in the sham group.
Conclusion: The first study to show the video-EEG synchronization
of acute term KA-treated TLE models, a new semiological classifica-
tion is made by classifying clinic and electrophysiologic seizures.

doi:10.1016/j.jns.2013.07.2483

Abstract — WCN 2013
No: 3050
Topic: 36 — Other Topic
Using photosensor for precise recording of the stimulus onset
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Medicine, Nis, Serbia

Background: Extracting event-related potentials (ERP) from multi-
channel EEG recordings requires precise synchronization between
stimulus presentation and EEG recording system.
Objective: The aim of this study was to develop a photosensor for a
precise recording of stimulus onset during N400 ERP registration.
Material and methods: The sample consists of 15 healthy subjects who
were visually presentedwith 104 semantically congruent or incongruent
word pairs. ERPs were obtained by averaging EEG data registered with
the 21 channel digital EEG system (impedance b 5 kΩ, bandwidth0.1 Hz–
30 Hz). Synchronization between stimulus presentation and EEG
recording system was obtained using specially developed photosensor
which was placed on the stimulus presentation screen and connected to
the EEG bipolar channel. EEG signal was processed by ERPLAB software.
Photosensor's sensitivity and response time were measured.
Results: Photosensor was made using silicon NPN phototransistor in
hermetically sealed package with base terminal and glass lens. It was
sensitive to changes in light intensity on the screen. Measured sensitivity
was 0.2 uV/lux with constant response time (b 1 ms). ERPs were
extracted by averaging EEG data based on precise timing information
which was recorded as a spike at one of the EEG channels. A statistically
significant difference in the N400 ERP component amplitude was
registered between the semantically congruent and incongruent trials
in the interval ranging from 300 to 400 ms after the stimulation
(p b 0.05).
Conclusion: This research demonstrates a successful utilization of
photosensor for a precise recording of the stimulus onset during
N400 ERP registration.

doi:10.1016/j.jns.2013.07.2484
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Astrocytes in infantile neuronal ceroid lipofuscinosis (INCL)

S. Saravanabavan. King's College London, London, UK

Background: INCL is the commonest pediatric neurodegenerative
disorder caused by autosomal recessive mutation. Children affected
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by INCL develop visual defects, seizures and cognitive deficits,
leading to premature death. INCL is directly caused by mutation in
CLN1 gene that encodes for lysosomal enzyme Ppt1. Despite our
knowledge of the mutation and the role of the protein, we have no
understanding of how faulty PPT1enzyme leads to these phenotypes.
Although INCL is classified as neurodegenerative disease, astrocytes
are activated prior to neuronal death. Hence my aim was to observe
the astrocytes of PPT1−/− and WT mice in vivo and in vitro.
Aims:

• To determine if PPT1 deficient astrocytes behave differently to wild
type astrocytes.

• To identify any difference in lysosomes of WT and PPT1 mice brain.

Results: PPT1−/− astrocytes were abnormal in 4 domains: they
were stimulated very early in development leading to increased
proliferation, variable morphology, altered protein expression and
secretion.
Initially these observations were localized to the thalamus and the
cortex, however in older mice these abnormalities were generalized
in the brain indicating progression of the disease.
Conclusion: PPT1−/− astrocytes behave rather different to the WT
astrocytes in all fundamental cellular behaviors. They are stimulated
early in the brain: with proliferation, altered protein expression and
cytokine secretion. These alterations may result in secretion of
substances which are harmful and halt secreting cytokines which are
necessary leading to the development of a toxic environment for the
neurons. Hence neuronal death is localized to these changes and
observed soon after.

doi:10.1016/j.jns.2013.07.2485
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O.Y. Cakmak, S. Kibaroglu, I. Iyigündogdu, U.S. Benli. Neurology,
Baskent University, Faculty of Medicine, Ankara, Turkey

Background: Primary central nervous system lymphomas (PCNSL)
are rare non-Hodgkin lymphomas, constitute 3–4% of primary brain
tumors, and most cases are diffuse large B-cell lymphomas. Brain
biopsy is essential to a precise histological diagnosis.
Objective: We present a case of a patient whose definitive diagnosis
was delayed due to non-specific MRI and pathology findings.
Case: Previously healthy 53 year-old female patient, presented with a
2-month history of vertigo, ataxia and diplopia. Neurologic examination
revealed left fourth nerve palsy and gait difficulty.MRI showed irregular
nodular contrast enhancement, an increase in diffuse intensity on the
left periventricular white matter. MRI findings were considered to be
likely demyelinating disease or lymphoma. PET/CT evaluation revealed
multifocal CNS lymphoma. A CT guided stereotactic brain biopsy was
accomplished but histological examination revealed no tumoral cell. For
differential diagnosis of vasculitis, demyelinating and metastatic
diseases, extensive tests and imaging techniques were performed. CSF
examination showed just a slight increase in protein content. Patient's
symptoms gradually worsened, so intravenous steroid treatment was
started (1 gr/day for 5 days) empirically. Her symptoms improved
rapidly but exacerbated 4 weeks later when therapy was withdrawn.
Cranial MRI was repeated and revealed lymphoma, consequently a
second stereotactic brain biopsy was performed and pathology results
were reported as PCNSLs (diffuse large B cell). Patient was treated with
methotrexate and cytarabine therapy.
Conclusions: PCNSL forms solitary or multiple mass lesions with
homogeneous contrast enhancement on brain MRI. For the differential

diagnosis steroid responsiveness is important and brain biopsy is
essential.

doi:10.1016/j.jns.2013.07.2486
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(GPA) index

M. Ahluwalia, S. Dahiya, P. Elson. Cleveland Clinic, Cleveland, OH, USA

Background: The Graded Prognostic Assessment (GPA) is a com-
monly used index based on prior randomized trials. The purpose of
this study was to validate GPA index in a recent cohort of cancer
patients with brain metastases (BM) at a large tertiary care center.
Methods: Cleveland Clinic Neuro-Oncology Center's database was used
to identify BM treated in the recent era (2000–12). A proportional
hazard model was used to assess overall survival (OS), measured from
the date of diagnosis of brain metastases to death or last follow-up.
Results: 877 BM patients (46% males) median age 57 years (range 23–
84) were included. 490 patients with lung cancer, 161 patients with
breast cancer, 90 with melanoma and 136 with renal cell carcinoma
were analyzed. The median number of brain metastases was 1 (range,
1–47). OS was 14.3 months (95% C.I. 12.9–15.5), and is highly
dependent on the underlying primary tumor. The original GPA was
prognostic for survival (p b .0001). However we found that these
factors can be employed to propose anew GPA that improves on the
conventional GPA based on the following characteristics: the primary is
controlled, the number of extracranial metastases present, and the
interval from initial diagnosis of the primary to the diagnosis of BM
(p b 0.0001).
Conclusion: A new index developed based on a revised set of
independent prognostic factors (primary controlled, diagnosis to be
brain metastases, and number of extracranial metastases) is proposed.

doi:10.1016/j.jns.2013.07.2487

Abstract — WCN 2013
No: 3087
Topic: 36 — Other Topic
Limbic encephalitis, clinical features and autopsy findings

B. Surböcka, O. Bergera, S. Pollanza, S. Urbanitsa, B. Horvath-Mechtlerb,
W. Hullac, W. Grisolda. aNeurology, Kaiser Franz Josef Hospital of Vienna,
Vienna, Austria; bRadiology, Kaiser Franz Josef Hospital of Vienna, Vienna,
Austria; cPathology, Kaiser Franz Josef Hospital of Vienna, Vienna, Austria

Background: Paraneoplastic limbic encephalitis (PLE) is a rare
disorder characterized by behavioral change, depression and mem-
ory loss, sometimes associated with dementia, psychosis and
seizures. Antineuronal antibodies may be detected. Imaging results
present variable results.
Case report: A 42 year old white winegrower developed an anti-Hu-
antibodies positive of PLE. The patient presented initiallywith ataxic gait,
peripheral facial palsy and loss in short termmemory. Double vision and
insecure gait developed within half a year. First MRI was unsuspicious.
Follow-up MRI four months later demonstrated hyperintense
temporomedial enhancement. Two lumbar punctures had unsuspicious
results (cell count, cell morphology). Anti-Hu-antibodies and oligoclonal
bands were positive. EEG findings revealed slowing, but no ictal pattern.
The tumour screening (CT thorax and abdomen) was negative. PET scan
described a tracer enhancement mesiotemporally in the brain. After
intravenous steroids over 5 days the ataxia improved. Cognitive deficits
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persisted unchanged. Episodes with visual hallucinations and psycho-
motor agitation occurred. After the positive MRI-scan, we administered
two series of intravenous immunoglobulins (IVIG). The cognitive
impairment improved slightly. His general condition and dysphagia
deteriorated. The patient died of aspiration and cardiorespiratory arrest.
The general autopsy did not reveal a tumour.
Brain autopsy showed no macroscopic changes; in histology patchy
lymphoid infiltrates mainly perivascular were discovered in the brain
parenchyma. Most of the lymphoid cell stained positive with T cell
markers.
Conclusion: The case describes the clinical course of a Hu positive
PLE, which could be followed up anatomically and confirmed the
inflammatory changes in the brain parenchyma.

doi:10.1016/j.jns.2013.07.2488
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Reversible encephalopathy in neuroborreliosis

A. Tinchona, K. Lindnera, B. Horvath-Mechtlerb, G. Stanekc, W. Grisolda.
aNeurology, Kaiser Franz Josef Hospital of Vienna, Austria; bRadiology,
Kaiser Franz Josef Hospital of Vienna, Austria; cInstitute for Hygiene and
Applied Immunology, Medical University of Vienna, Vienna, Austria

Background: Despite the fact, that borreliosis has a well documented
involvement of the CSF and the nerve roots, reports on CNS
manifestations of borreliosis are scarce.
Objective: Case report of a patient with neuroborreliosis and atypical
MRI manifestations.
Case report:We report a 70 year old femalewith diplopia and unsteady
gait for 3 weeks before admission. Medical history revealed no relevant
diseases, except for unspecific symptoms like depression and weight
loss of 15 k in the last 6 months. Neurological examination showed
horizontal diplopia in all viewing directions and an unsteady gait
with retropulsion. MRI exhibited T2-weighted, hyperintense lesions
periventricularly and in the brainstem and rostrally up to the basal
ganglia in both hemispheres resembling a perivascular spread of either
infection or granulomatous process. CSF revealed increased cell count of
180/mm3 and a mixed cell type pattern consisting of lymphocytes,
monocytes and plasma cells. The serology for borreliosis was positive,
while diagnostic workup for autoimmunological, neoplastic and
infectious etiology remained negative. The patient improvedwell under
intravenous antibiotics for 3 weeks and could be discharged in a normal
condition without neurological symptoms.
Conclusion: Neuroborreliosis usually presents with a polyradiculitis
of spinal and cranial nerves or varying symptoms arising from a
meningoencephalitis, although rare manifestations like myelitis or
borrelia induced cerebral vasculitis can be observed. The distribution
of MRI lesions at first indicated a suppurative disease, and also
demyelinating diseases were considered. This case with atypical MRI
manifestation underlines the importance of considering neuro-
borreliosis in clinical diagnosis of inflammatory CNS diseases.

doi:10.1016/j.jns.2013.07.2489
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Walter DeWitt Shelden: The father of neurology at the
Mayo Clinic

C.J. Boes, W. Shelden, L. von Frankl-Hochwart, E. von Neusser.
Department of Neurology, Mayo Clinic, Rochester, MN, USA

Background: Shelden started the neurology section at Mayo in 1913.
Objective: To describe where Shelden trained, explain why he was
chosen to start the neurology section at Mayo, and identify his local
and national neurologic influence.
Material and methods: Review of material concerning Shelden in
the Mayo and University of Vienna Archives.
Results: Shelden graduated from Rush Medical College in 1895, spent
two years as an intern at Cook County Hospital, and worked as a general
practitioner in Reedsburg, Wisconsin for four years. He then received
internal medicine training at the University of Vienna for 1.5 years,
working with Neusser, Kovacs, Frankl-Hochwart (neurology), Finger,
andMonti. He subsequently had a private internalmedicine practice and
taught at the University of Minnesota for 10 years. He was known as an
excellent bedside teacher and diagnostician, and a proficient neurologist.
In 1913 he was asked byW.J. Mayo to start the Mayo neurology section.
Shelden was head of the neurology section until 1930.
Conclusion: Shelden exemplified the benefit of post-graduate training
in Vienna for the well-prepared American physician. His recruitment to
Mayo Clinic gives insight into how W.J. Mayo chose diagnosticians and
developed specialty sections. Shelden was an internist who focused
primarily on neurology over time. The section of neurology at Mayo
Clinic wasmore like internalmedicine than neuropsychiatry because of
Shelden's background. He did not publish much and therefore did not
have a significant, direct, national influence, but he had an indirect
influence via his trainees (H. Woltman, L. Eaton).

doi:10.1016/j.jns.2013.07.2490
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Diffusion-weighted imaging in non-alcoholic
Wernicke's encephalopathy

G. Matikas, D. Tzanetakos, C. Papastergios, I. Markakis, G. Gekas.
Neurology, ‘St. Panteleimon’ General State Hospital, Nikaia, Greece

Background: Wernicke's encephalopathy (WE) is a potentially
dangerous neurological disorder, caused by thiamine deficiency.
WE is most commonly seen in chronic alcoholics, yet it can manifest
in any other patient with reduced thiamin intake.
Objective: To describe serial MRI findings, including diffusion-weighted
imaging (DWI), during the course ofWE in apatientwith pyloric stenosis.
Results: A 52-year-old woman was admitted to our department with a
5-day history of diplopia. Cognitive functions were normal; therewas no
history of alcohol abuse. Neurological examination showed bilateral
lateral rectus palsy with absent tendon reflexes. During hospitalization
the patient's neurological condition deteriorated, with development of
vomiting, complete ophthalmoplegia and anterograde amnesia. Gas-
troscopy showed severe pyloric stenosis. BrainMRI showed symmetrical
lesions involvingmedial thalami, fornix and periaqueductal graymatter,
with restricted diffusion on DWI, indicative of cytotoxic edema. During
the ensuing week, the patient's condition worsened further, with ataxia,
somnolence and finally coma. A new MRI scan showed spreading of
lesions to the cerebellar vermis, as well as to the medullary tegmentum.
Serum thiamine was well below normal limits. Following intravenous
thiamine administration, consciousness was fully restored; moreover
there was a complete resolution of ataxia and ophthalmoplegia. The
patient was left with a residual Korsakoff syndrome; a follow-up MRI
demonstrated complete remission of signal abnormalities.
Conclusion: DWI has the potential to become an invaluable tool for
early diagnostic suspicion of WE; it may also monitor the clinical
course of the disorder as well as its response to treatment.

doi:10.1016/j.jns.2013.07.2491
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Vertebrobasilar Doppler sonography in patients with vertigo

T. Lepic, D. Veljancic, B. Labovic, Z. Krsmanovic, M. Lepic, R. Raicevic.
Neurology, Military Medical Academy, Belgrade, Serbia

Background: Vertigo as symptom of vertebrobasilar insufficiency (VBI)
is a common neurovascular problem. It is caused by a reduction of
vertebral artery flow, from atherosclerotic and degenerative changes of
vertebral spinal structures. Color Doppler flow imaging has improved
investigations of the vertebral arteries (VA). The aimof this studywas to
evaluate the blood flow characteristics of extra cranial segments of
vertebral artery in patients with vertebrobasilar insufficiency.
Methods: Bilateral VA were examined sonographically in the
prevertebral (V1 segment), intertransverse (V2 segment) and sub-
occipital (V3 segment) in 80 patients with VBI. Angle-corrected peak
systolic (Vps), end-diastolic (Ved), and time-averagedmaximum blood
flow velocity (TAV) were measured in pulsed Doppler mode, and the
resistance index (RI) was calculated. The cross-sectional area (A) was
measured on gray-scale images and flow volume was calculated.
Results: Left VA were dominant in 65% of patients. RI values increased
and flow decreased with age. Blood flow velocity and volume were
higher, and RI was lower in the left than in the right VA. In VBI patients
peak systolic velocity and RI were significant higher in V1 segment, and
lower in the V2 and V3 segments: VpsV1 = 62.7 ± 16.4 cm/s;
VpsV2= 46.5 ± 15,1 cm/s; VpsV3= 45.6 ± 17.7 cm/s; RIV1= 72.2 ±
10.1; RIV2= 68.7 ± 12.9; RIV3= 64.6 ± 14.4.
Conclusion: The Doppler sonographic assessment of extra cranial VA
may be useful for the study of hemodynamic changes in patients
with vertebrobasilar insufficiency.

doi:10.1016/j.jns.2013.07.2492
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Pathology of the main arteries of the patients with controlled and
uncontrolled arterial hypertension

A. Liseenko. Yaroslavl State Medical Academy, Yaroslavl, Russia

Research objectives: To compare the structural changes of the carotid
arteries of the patients with controlled and uncontrolled arterial
hypertension.
Materials and techniques: 56 people have been examined (average
age was 58.6). The first group (n= 24) included patients with
uncontrolled arterial hypertension with episodic high blood pressure
(N180 mmHg) for the last 3 months while treating. The second group
(n= 14) included patients with controlled hypertension, there was
episodic high blood pressure in their medical history, but while treating
for the last 3 months blood pressure was of ≤180 mmHg. The third
group (n= 17) included patients with no arterial hypertension.
Patients of all 3 groups matched on age and sex.
Results: 33% of the patients of the 1st group (n= 8) and 7.1% of the
patients of the 2nd group (n= 1) had episodic cerebrovascular
accidents (NIHSS average score 4.5). Patients of the 1st group had more
subjective symptoms than the others, especially concerning giddiness.
87.5% of the patients of the 1st group (n= 21), 85.7% of the patients 2nd
group (n= 12) and 76.4% patients of the 3rd group (n= 13) had
arterial sclerotic disease of the carotid arteries and vertebral arteries.
Conclusion: While researching we discovered that patients with
arterial hypertension had arterial sclerotic disease of the extracranial
artery and main artery deformities of the brain. At that, patients with
uncontrolled arterial hypertension suffered from sclerotic disease of

the arteries more often. Detection frequency of the main arteries
deformity of the patients with controlled and uncontrolled arterial
hypertension was approximately the same.

doi:10.1016/j.jns.2013.07.2493
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Response to treatment in lead exposed children with
autonomic dysfunction

S. Tymchenko, H. Evstafyeva. Physiology Department, Crimea State
Medical University named after S. I. Georgievsky, Simferopol, Ukraine

There is evidence that chronic lead exposure causes dysfunctions of the
autonomic nervous system: impaired autonomic function assessed by
heart rate variability (HRV) was shown in adults occupationally and
children environmentally exposed to lead. Effects of lead exposure on
treatment efficiency of autonomic dysfunction (AD) have not yet been
assessed.
Repeated ECG five-minute recordings in supine position were
conducted; standard time and frequency domain HRV parameters
were obtained in 60 children with AD (13.25 ± 0.17 year old; 40
boys) before, in the middle, and after treatment. All children received
same therapy during the 1 month period. Hair lead concentrations
were determined using X-ray spectrophotometry; children were
considered to be lead-exposed if lead level was above 5 μg/g.
No significant difference in the initial HRV parameters except for RRNN
were observed in exposed group (n= 27) compared to that of non-
exposed, with mean lead levels ten times higher in first (14,80 ±
4,03 μg/g, p b 0.001). The initial RRNN was significantly lower in lead-
exposed group (775.81 ± 22.71 ms vs 836.15 ± 22.48 ms). Significant
changes inHRVwere found in both groups: non-exposed group showed
gradual increase in RRNN from 1.2% to 6.1% by the end of treatment,
while in lead-exposed— its initial rise was followed by 1.7% drop in the
end (p b 0.05). RMSSD and HF values showed significant depression by
the end of treatment in exposed children; Pb levels were directly
correlated with RMSSD and HF (0.39 b r b 0.43, p b 0.05).
These data suggest that lead exposure affects cardiac autonomic
functions through the parasympathetic nervous system.

doi:10.1016/j.jns.2013.07.2494
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Sleep disorders in sickle cell disease patients in Cameroon

A.K. Njamnshia,b, S.E.T. Chokotec, E.N. Mbongd, L. Ngarkac, L.N. Nforc,
A.A. Njohc, J.Y. Fonsaha, N. Kokie, W.F.T. Munaf. aNeurology, Central
Hospital of Yaounde, Cameroon; bInternal Medicine, Faculty Medicine and
Biomedical Sciences, Cameroon; cGeneralMedicine, University of Yaounde 1,
Cameroon; dPublic Health, Ministry of Public Health, Cameroon; ePediatrics,
Chantal Biya Foundation, Cameroon; fCardiology, General Hospital of
Yaounde, Yaounde, Cameroon

Background: Chronic symptoms such as sleep complaints in sickle-
cell disease (SCD) patients are often ignored in favour of more acute
phenomena such as pain and anaemia. Poor sleep affects functional
status and may precipitate acute pain crises. Data on sleep in SCD is
limited in Africa and does not exist in Cameroon.
Patients and methods: A case–control study of 45 SCD patients
(hemoglobin SS) age- and sex-matched with 45 non-sickle cell
anemia controls aged 2 to 17 years. We used the Pediatric Sleep
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Quality (PSQ) scale to screen for obstructive sleep apnea (OSA) and
restless legs syndrome (RLS), and the Epworth Sleepiness Scale (ESS)
for daytime sleepiness.
Results: The prevalence of OSA, RLS and daytime sleepiness was
significantly higher in the cases than in the controls (26.7% versus 2.2%,
p b 0.001, 22.2% versus 2.2%, p = 0.007 and 6.8% versus 2.2%, p = 0.051
respectively). In adjusting for socio-economic status (SES) the odds of
OSA in the cases compared to the controls was 12.53 (95% CI: 1.41–
114.43) and on adjusting further for depression 5.90 (0.48–72.54).
With regard to RLS, in adjusting for SES and depression the OR
became insignificant: AOR 8.19 (0.79–100.56). In doing same for ESS,
the OR which was of borderline significance (p = 0.051) became
significant: AOR 9.62 (1.47–62.5).
Conclusion: Sleep disorders are common in sickle-cell patients in
Cameroon. Depression and socio-economic status may mediate the
occurrence of OSA and RLS. Clinical sleep quality assessment (with
the aid of sleep scales) in SCD may contribute to better management
and improve life quality.

doi:10.1016/j.jns.2013.07.2495
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Laparoscopic assisted ventriculoperitoneal shunting in patients
with normal pressure hydrocephalus

F. Nigim, E.M. Kasper. Neurosurgery/Neuro-Oncology, Beth Israel
Deaconess Medical Center, Harvard Medical School, Boston, MA, USA

Background: Normal pressure hydrocephalus is a potential reversible
neurological decline characterized by the clinical triad: gait disturbance,
urinary incontinence, and dementia, with dilated cerebral ventricles
and normal cerebrospinal fluid (CSF) pressure. Indications, techniques
and outcome measures for shunting remain under debate.
Objective: We evaluated outcome of NPH patients 3 months and one
year after ventriculoperitoneal shunt placement with either laparo-
scopic or conventional surgical technique.
Material and methods: A total of 67 patients (mean age, 71.2 ±
16.6 years) had VPS-surgery at BIDMC between 2004 and 2012. Clinical
assessment included CT, neuropsychological evaluation and lumbar CSF
tap.
Results: There was no significant difference in outcome or in surgical
morbidity between the two groups of patients. At 3-month and 1-
year follow-up, 95% of patients improved in gait, 90% in urinary
incontinence, and 75% in memory. Only 3 of 67 patients did not
benefit from shunting. Evans ratio in our cohort was 0.37 (range,
0.24–0.5) in the pre-operative CT and 0.28 (range 0.2–0.5) in the
post-operative CT done after 3 months.
Conclusion: In patients withNPH, laparoscopic shunt surgery is equally
safe and useful and shows a lowmorbidity and failure rate with overall
improvement in N90% of patients at one year follow-up. Laparoscopic
surgery carries a number of distinct advantages such as shorter OR
times, shorter hospital stays, less pain medications and earlier
mobilization aswell as a lower incidence of ileus. This technique should
especially be considered in obese and medically frail patients.

doi:10.1016/j.jns.2013.07.2496
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Lateral antebrachial cutaneous neuropathy

E. Eken. Neurology, Silifke State Hospital, Mersin, Turkey

Compression neuropathy of the lateral antebrachial cutaneous nerve
presents as purely sensory lesions, manifesting as elbow pain or
dysesthetic pain over the lateral forearm. It is an infrequent clinical
entrapment syndrome. In this report, we present a case of lateral
antebrachial cutaneous nerve injury which occurs after splint use.
A 48 year old female patient had fallen 2 months ago and then a
forearm splint was applied. Numbness and a painful dysesthesia over
the right radius had started 15 days following splint use. On physical
examination, there was tenderness and swelling at the lateral
forearm. There was no motor deficit. Plain radiographs of the arm
and the forearm showed no abnormality. Electromyography showed
no differences between the SNAP amplitudes of right and left
superficial radial nerves and median sensory nerve of the first digits.
However SNAP amplitude of the right lateral antebrachial cutaneous
nerve was significantly (70%) lower than the contralateral side. The
patient was treated conservatively with physical therapy and
pregabalin. The result of this intervention was that the patient's
dysesthesia was reduced.
Compression neuropathy of the lateral antebrachial cutaneous nerve is
uncommon, and is easily overlooked. It is important to rule out other
conditions that may produce similar symptoms including lateral
epicondylitis, biceps strain, cervical radiculopathy, musculocutaneous
nerve injury, and brachial plexopathy.

doi:10.1016/j.jns.2013.07.2497
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Application of MSCTA combined with VRT in the operation of
intra-extra cervical spinal canal dumbbell-shaped tumors

Y. Guoa, W. Wangb, X. Zhaoa, Y. Wua, Q. Lianga, Y. Zhaoa. aDepartment
of Neurosurgery, China–Japan Union Hospital, Jilin University, Changchun,
China; bDepartment of Breast Surgery and Breast Disease Institution of Jilin
Province, China–Japan Union Hospital, Jilin University, Changchun, China

Background: The operative management of the dumbbell-shaped
tumors of the intra-extra cervical spinal canal is challenging. The
complicated spatial relationship between tumor and the surrounding
tissues is hardly understood by MRI and CT scans. However, the
reconstruction of the three-dimensional space around the dumbbell-
shaped tumors through multi-slice spiral CT angiography (MSCTA)
combined with volume rendering technique (VRT) can predict
favorable preoperative imaging data for surgery.
Objective: To probe the significance ofMSCTA combinedwith VRT in the
surgery of dumbbell-shaped tumors of the intra-extra cervical spinal
canal.
Patients and methods: We examined 11 patients from 2010 to 2013
who exhibited dumbbell-shaped configuration tumors of the intra-
extra cervical spinal canal by using MRI. MSCTA was performed before
surgery. The tumor three-dimensional images were reconstructed by
MSCTA along with the use of VRT, and the relationships among spinal
cord, vertebral artery and vertebral bodies were clearly enough to
imitate the approach of operation. The reconstruction images were
compared with the surgical findings as control.
Results: All of the reconstruction images clearly showed the shape of
the tumors and their three-dimensional relationships with adjacent
vessels and vertebra, which were in accordancewith the intraoperative
findings. By imitating the operation, all patients were designed the best
approach for tumor resection, effectively avoided unnecessary nerve
and vascular injury, and reduced the blood loss in surgery while
maintaining maximum cervical spine stability.
Conclusion: By coupling MSCTA with VRT, we can imitate the
surgical operations in multi-angle and choose proper surgical
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approaches, thereby reducing surgical trauma and postoperative
complications.

doi:10.1016/j.jns.2013.07.2498
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Neuroprotective effect of melatonin against bisphenol-a-induced
apoptosis and upregulation of CD95-fas, caspase-3 activation and
p53 expression in brain

M.A.A. El-Missirya, A.I. Othmanb. aMansoura University, Faculty of
Science, Egypt; bMansoura University, Mansoura, Egypt

Background: Epidemiological reports have indicated the correlation
between the increase of bisphenol-A (BPA) level in the environment
and the incidence of neurodegenerative diseases.
Objective: In the present study, themolecular mechanism bywhich BPA
causes neurotoxic effects was studied. Furthermore, the mechanism of
melatonin's ability to reduce BPA-induced apoptosis was examined.
Material and methods: Adult male rats were orally administered
BPA at a dose of 50 mg/kg body weight 3 days a week for 6 weeks
with or without melatonin (10 mg/kg) cotreatment.
Results: Consistent with its antioxidant properties, melatonin reduced
BPA-induced lipid peroxidation and ameliorated the levels of superox-
ide dismutase and glutathione in brain of rats treated with BPA toward
control group. Furthermore, melatonin treatment reduced the
upregulation of p53 and CD95-fas and caspase-3 activation induced by
BPA treatment. We propose that, in addition to its antioxidant
properties, melatonin has the ability to protect brain cells against
apoptosis mediated BPA neurotoxicity by modulating death receptor
pathway of apoptosis in the brain of rats.
Conclusion: melatonin is a promising pharmacological agent for
preventing the potential neurotoxicity of BPA following occupational
or environmental exposure.

doi:10.1016/j.jns.2013.07.2499
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Eric Kodjo Grunitzky, neurologist and the father of neurology
in Togo

S. Kevia,b, K. Assogbaa, D. Kombatea, V.K. Kumakoc, K. Apetsea, M.
Beloc, A.A.K. Balogoua. aNeurology, CHU Campus Lome, Togo; bHistory
and Archéology, Faculty of Arts and Humanity, University of Lomé, Togo;
cNeurology, CHU Sylvanus Olympio, Lomé, Togo

Objectives: Make the history of neurology in TOGO and the life of a
special neurologist in Africa.
Method: Review of the literature covering strokes from theses
(1975–2013), memoirs and publications available at the bookshelf of
the University of Lomé and interviews.
Results: Born in 1948, He had begun neurology in 1980 in Lomé in
Tokoin Teaching school. The first service of neurology was created a
few years later, and the second service in the Campus Teaching
school was created in 1988. With this creation much research
especially on epilepsy (NADOBA Study) and stroke was done.
Conclusion: The history of neurology in Togo is very intimate with
the carrier Prof Eric Grunitzky.

doi:10.1016/j.jns.2013.07.2500
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Evaluation of quality of life with SF36 test in patient with
obstructive sleep apnea syndrome

A.C. Köylüoğlu, A. Sönmezler, Ö. Kocatürk, T.K. Yoldas, S. Sarıkaya.
Neurology, Harran University, Sanliurfa, Turkey

Objective: To evaluate the quality of life in patients with obstructive
sleep apnea and the relationship between the severity of obstructive
sleep apnea and impairment of quality of life.
Methods: 69 patients who had undergone polysomnography (PSG)
examination at Harran University sleep laboratory were enrolled in the
study. 49 of them were male and 20 were female. 32 patients whose
Apnea–Hipoapnea index (AHI) was below 5, were taken as controls.
The severity of obstructive sleep apnea syndrome (OSAS) according to
AHI were as follows: 9 patients whose AHI was between 5 and 14.9
were considered to have mild sleep apne, 7 patients whose AHI was
between15 and 29.9were considered to havemoderate sleep apnea, 21
patients whose AHI was above 30were considered to have severe sleep
apnea. Short Form 36 (SF-36) quality of life questionnaire was
performed to all patients.
Results: In the control group 17weremale and 15were female, and the
average age of the 32 patients was 40.34 ± (8.14). The study group
consisted of 37 patients, including 5 women and 32men. Themean age
of the group was 44.27 ± (8.87). The SF-36's scores for OSAS patients
were lower than those of the control group in all parameters. All
parameters (general health, bodily pain, physical functioning, social
functionality, physical role, and emotional aspects) except mental
health and vitality were statistically significant (p b 0.05).
Conclusion: This study of sleep apnea syndrome, compared to the
healthy control group, suggests a major health problem affecting quality
of life.

doi:10.1016/j.jns.2013.07.2501
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Dynamic change of CSF flow at lumbosacral level

K. Kima, J. Leighb, K.-D. Kima, Y. Choa, C.-H. Sohnc. aRehabilitation
Medicine, Seoul National University Hospital, Republic of Korea;
bDepartment of Public Rehabilitation Service, National Rehabilitation Center,
Republic of Korea; cRadiology, Seoul National University Hospital, Seoul,
Republic of Korea

The hydrodynamics of the cerebrospinal fluid (CSF) in the brain can
be directly inferred from structural change of the ventricles, whereas
that in the spinal canal cannot be. As such, CSF flow at the
lumbosacral level has not been a subject of clinical interest and little
has been revealed thus far. In this study, we investigated how the
CSF flow changes according to the posture using phase contrast
magnetic resonance image (3.0 T Siemens, German). Velocity
encoding parameter was optimized after trials and periodicity of
CSF flow was normalized per cardiac cycle. Phase contrast image in
the axial plane was obtained at the L2 and S1 levels and phase
contrast image in the sagittal plane was also recorded. During the
study, lumbar flexion was maintained with the hip flexed in supine
position and was supported by cushions. Ten subjects (25–77 years
old, 5 male) participated in this study. In every case, the flow rate at
the sacral level was significantly slower than at the lumbar level.
During one cycle, steady cephalard flow was dominant in the early
cycle and phasic caudal flow was dominant in the late cycle, either in
neutral or in flexion posture. With lumbar flexion, the cephalard flow
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rate of the CSF at the L2 level increased marginally compared to with
neutral (0.53 ± 0.41 m/s at neutral, 0.94 ± 0.79 ms/s at flexion). The
AP diameter of the spinal canal increased insignificantly with lumbar
flexion. In conclusion, the hydrodynamics of the CSF at lumbosacral
level changed according to postures.

doi:10.1016/j.jns.2013.07.2502
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performance in healthy adults: A resting-state fMRI study
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Amaro Jr.d, A.R. McIntoshb,e, G.F. Busattoc,f. aDepartment and Institute
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of Medicine, University of São Paulo, São Paulo, Brazil; bRotman
Research Institute, Baycrest Centre, Toronto, ON, Canada; cNAPNA,
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Psychology, University of Toronto, Toronto, ON, Canada; fDepartment and
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Background: Global functional connectivity (GFC) is considered an
estimate of a region's overall synchronization with the brain. Recently
GFC has been used to identify associations with cognitive performance
and changes in neuropsychiatric conditions. We are not aware of any
study that investigated the relationship between age, episodic memory
and GFC obtained from resting-state functional MRI (rs-fMRI) in
healthy adults.
Objective: To investigate whether GFC during resting-state is
associated with age and performance in episodic memory in adults
with no neurological or psychiatric disorders.
Methods: Episodic memory performance and rs-fMRI were obtained
from37 cognitively healthy adults (age range: 19–75 years). The rs-fMRI
was preprocessed and then, for each grey matter voxel, the mean of the
z-transformed correlation coefficient between this voxel and every other
greymatter voxelwas calculated, resulting in aGFCmap for each subject.
To test the relationship between GFC, age and episodic memory
performancewe used the partial least squaresmethod for neuroimaging.
Results: There were significant negative correlations between age and
performance on the Wechsler Logical Memory test, both immediate
(r =−0.36; p = 0.03) and delayed recall (r =−0.35; p = 0.03).
Increased GFC in the bilateral motor cortex, left dorsolateral prefrontal
cortex, bilateral superior temporal gyri, right visual cortex and left
thalamus was significantly associated with aging and with worse
performance inmemory tests (permuted p= 0.022; absolute bootstrap
ratio N 3).
Conclusion: Age-related increases in GFC were associated with poorer
episodic memory performance. Interestingly, the most reliable findings
were in brain regions not related to the default mode network.

doi:10.1016/j.jns.2013.07.2503
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Background: In the last two decades the use of mobile phone has
increased globally. This has focused interest on its possible biological
effects. The surprising huge increase in the usage of mobile phone in
Sudan has been a strong justification for conducting such a study, on
the possible harmful effects of mobile phone on hearing sense.
Objectives: To explore possible effects of mobile phone use on hearing
level in humans and to compare between level of exposure and
threshold for hearing.
Methods: This is an observational cross-sectional population-based
study, conducted in Khartoum state — Sudan. Two hundred volunteers
filled questionnaires and had their hearing tested by diagnostic
audiometer. Those who use the mobile phone for a minimum of 2 h
per day are classified as heavy users, and those who use the mobile
phone for less than 2 h are classified as moderate users, while those
who do not use the phone are classified as non-users.
Results: Heavy users of mobile phones show statistically significant
prevalence of mild sensorineural hearing impairment, with no other
possible underlining causes or risk factors. This is in comparison with
the moderate users and the non-users, who all show normal hearing.
Heavy users also show elevated auditory threshold at the minimum
speech tone, compared to the other two classes, whichmeans that they
might be, at more risk for developing sensorineural hearing impair-
ment. This study does not show association between long-term use of
the mobile phone in years and hearing impairment.
Conclusion: The use of mobile phones has adverse effects on auditory
function in humans. These effects need to be more thoroughly
investigated.

doi:10.1016/j.jns.2013.07.2504
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Background: Encephalitis is the inflammation of the brain often of
unknown cause. The most common cause is viral infection. Cerebral
venous sinus thrombosis [CVST] as a complication of encephalitis is a
very rare phenomenon.
Objectives: To report cerebral venous sinus thrombosis as a
complication of viral encephalitis.
Case presentation: This is a case report of a 23 year old male Sudanese
university student who presented on the 26th of December 2012 with
fever, headache, confusion and convulsions. There was no history
suggestive of hypercoagulable states, vasculopathies or head & neck
infections. On examination, he was confused, disorientated to time,
anxious, agitated with mild neck stiffness. Fundoscopy was normal. He
refused lumbar puncture. Full blood count showed lymhocytosis.
Malaria investigations were negative. CT brain showed signs of
encephalitis [diffuse brain swelling evidenced by sulcal effacement
and attenuated cisterns]. MRI T1 showed oedema and high signal
intensity in the temporal lobe [haemorrhagic areas]. T2 showed areas of
hyper and hypo-intense signals in the temporal lobe suggesting herpes
simplex encephalitis. He was treated with acyclovir & carbamezapine
which resulted in dramatic improvement. Seven days later he started to
complain of severe occipto-temporal headache and vomiting. Re-
examination revealed development of papilloedema. MRV confirmed
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the presence of sigmoid sinus thrombosis. Acetazolamide, heparin &
warfarin were added to the treatment protocol. The patient showed
remarkable response and is being regularly followed up.
Conclusion: Cerebral venous sinus thrombosis is a very rare complica-
tion of viral encephalitis. To our knowledge, this is one of the very few
documented case reports in Sudan & worldwide.
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Recent research demonstrated that at least one-fifth of the cerebrospi-
nal fluid (CSF) is reabsorbed from the spinal part of subarachnoid space.
However, until now the structure involved in this process has not been
clarified. The aim of this research was to investigate the structural
elements of denticulate ligaments using light optical and electron
microscopic techniques. The material of this study is the denticulate
ligaments of domestic ducks. Our findings determine that a denticulate
ligament together with cellular elements consist of mainly collagen
fibrils (with a diameter 23–199 nm) and elastic fibers (with a diameter
114–706 nm). The absence of latter in the subpial space proved that the
source formation of denticulate ligaments is the duramater of the spinal
cord. The study of serial semi-and ultrathin sections shows that the
barrier and reticular cell layers of arachnoid covered only the initial part
of the denticulate ligaments. The other parts of denticulate ligaments in
subarachnoid space are not fully covered by a reticular cell layer of
arachnoid. It should be noted that between the structural elements of
denticulate ligaments and dura mater there are no structures that
perform a barrier function, because the fibrillary elements of denticu-
late ligamentwithout any boundaries merge into the duramater. Given
the known role of collagen fibrils in the transport of interstitial fluid and
high hydrostatic pressure of the CSF it may be noted that one of the
main ways of outflow CSF from the subarachnoid space can serve as a
denticulate ligament.

doi:10.1016/j.jns.2013.07.2506
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Background: Prolactinoma is an estrogen-related tumor, and some anti-
estrogen agents have suppressive effects on prolactinoma. Previous
studies have suggested that fulvestrant, a selective estrogen receptor
antagonist, has inhibitory effects on the proliferation and prolactin
secretion of MMQ and GH3 cells in vitro. However, there is still limited
evidence of the inhibitory effects of fulvestrant on prolactinoma in vivo.

Objective: To investigate whether fulvestrant can inhibit the growth
or the prolactin release of prolactinoma in vivo, and identify the
signaling pathways that mediate the effects.
Material and methods: Pituitary prolactinomas were induced in male
Fisher 344 rats by s.c. implantation of silastic tubes containing
diethylstilbestrol. The effects of treatment with fulvestrant on pituitary
weight, prolactin release, cell proliferation and apoptosis were
evaluated. The expression of signaling molecules in the apoptosis
pathways and the expression of Wnt signaling pathway-related
proteins β-catenin, c-Myc and cyclin D1 were analyzed by Western
blotting to investigate the possible mechanisms.
Results: Fulvestrant treatment caused significant reduction in pituitary
weight and prolactin release. Highβ-catenin level in cytoplasm and low
β-catenin level in nucleus were detected, and the expression levels of
cyclin D1/c-Myc were significantly decreased; the expression levels of
p53 and Bax were increased, and Bcl-2 was decreased; Caspase-8 and
Caspase-9 cleave bands were detected; Caspase-3 and its substrate
PARP were activated in the fulvestrant-treated pituitary tissues.
Conclusion: We demonstrate that fulvestrant could inhibit pro-
lactinoma growth, decrease prolactin release, induce cell apoptosis
by the mitochondrial and receptor apoptotic pathways, and inhibit
cell proliferation through Wnt pathway.

doi:10.1016/j.jns.2013.07.2507
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Introduction: Mice deficient in full-length peroxisome proliferator-
activated receptor gamma coactivator-1alpha (FL-PGC-1α) have
been implicated as model animals for mitochondrial spongiform
leukoencephalopathies. In previous behavioral studies that these
mice were reported to exert hypomotility and weakness, and were
proposed to show anxiety-like behavior. However, studies con-
firming this anxiety-like behavior in validated experimental models
of anxiety have been lacking, and no studies have yet addressed the
issue of progressivity of motor symptoms in larger scale studies.
Materials and methods: To revisit the issue of anxiety we applied
elevated plus maze and light-dark box tests, whereas locomotor
performance and muscle strength were assessed by automated open-
field motimetry and wire-hang test. FL-PGC-1α-deficient (n = 27)
and wild-type (n = 33) mice were distributed and analyzed along
two age categories (mature 26.2 ± 2.21 w and aged 57.5 ± 1.4 w).
Results: Locomotor exploratory behavior and muscle strength were
significantly decreased in FL-PGC-1α-deficient mice compared to wild-
type controls. Unexpectedly, however, FL-PGC-1α-deficient mice
demonstrated a behavior consistent with the complete lack of anxiety
behavior. Both routinemodels applied failed to generate normal anxiety
in FL-PGC-1α-deficient mice. The results were consistent in both age
categories, and comparing to the age-related decline in motor
performance observed also in the control group we could not detect
additional phenotypic progression in the FL-PGC-1α-deficient group in
the observed alterations.
Conclusion: Deficiency in FL-PGC-1α in mice evokes a behavior
consistent with weakness and hypomotility, and associates with a
decreased susceptibility to produce anxiety behavior in conventional
models.

doi:10.1016/j.jns.2013.07.2508
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