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Benign Focal Epileptic 

Syndromes in Childhood

Dr. Natalio Fejerman

Department of Neurology 

J. P. Garrahan Pediatric Hospital, Buenos Aires

• Benign childhood epilepsy with centrotemporal spikes (BCECTS)

– Atypical evolutions of BCECTS

• Late-onset childhood occipital epilepsy (Gastaut type)

– Atypical evolutions of childhood occipital epilepsy (Gastaut 
type)

• Panayiotopoulos syndrome

– Atypical evolutions of Panayiotopoulos syndrome

Benign Childhood Epilepsy with 

Centro temporal Spikes (BCECTS)

Clinical Features

– Onset between 4 and 10 years of age in 80 to 90 % of cases 

– Seizures during sleep in 85 to 90% of cases

– Features of seizures: 

• Orofacial motor signs

• Speech arrest

• Somatosensitive symptoms

• Sialorrhea

2



Benign Childhood Epilepsy with 

Centro temporal Spikes (BCECTS)

EEG Features
– Normal background activity.

– Typical EEG paroxysm: focal negative diphasic slow spike, of medium 
to high voltage, followed by a slow wave, located in the Rolandic or 
centrotemporal areas with possible difussion to the adjacent regions.

– Centrotemporal spikes significantly increase in frequency during 
drowsiness and through sleep.

– In approximately 30% of children centrotemporal spikes appear only 
during sleep.

– During evolution, 20 to 30% of children with BCECTS present brief 
discharges of generalized spike-waves.

Table 2 – Differential diagnosis between BCECTS and 
other epilepsy syndromes

� With symptomatic or probably symptomatic epilepsies
o Mesial temporal lobe epilepsy
o Symptomatic lateral temporal lobe epilepsy
o Other focal epilepsies with seizures arising from neocortical areas
o Symptomatic epilepsies arising from Rolandic - Sylvian areas

� With other idiopathic epilepsy syndromes
o Benign infantile focal epilepsy with midline spikes and waves 
during sleep
o Panayiotopoulos syndrome
o Late-onset occipital lobe epilepsy (Gastaut type)
o Other proposed benign focal epilepsy syndromes 
oAutosomal dominant partial epilepsy with auditory features 
oAutosomal dominant rolandic epilepsy with speech dyspraxia
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Table 6 – Neuropsychological data on follow-up of 39 patients with 
atypical evolutions of BCECTS

Types of atypical 
evolutions 

Number of 
Patients

Residual language 
impairment

(Nr. of Patients)

Residual cognitive 
deficits

(Nr. of Patients)

Residual behavior 
abnormalities

(Nr. of Patients)

Mental retardation
(Nr. of Patients)

ABFEC 16 – – – –

Status of 
BCECTS

10 –
1 mild learning 

disorder
– –

LKS 4 2 2 * – 2 mild *

CSWSS 5 3 3 * 2 patients *
2 moderate *
1 mild *

Mixed forms of 
atypical 

evolutions
4 2

1 moderate *
1 mild *

1 moderate *
1 mild *

1 moderate *
1 mild *

ABFEC: Atypical benign focal epilepsy of childhood; BCECTS: Benign childhood epilepsy with centrotemporal 
spikes; LKS: Landau Kleffner syndrome; CSWSS: Continuous spike-and-waves during slow sleep syndrome
* the same as with language impairment.

4



Table 1: differential diagnosis between COE “Gastaut
type” and symptomatic occipital lobe epilepsies

-MELAS disease
-Lafora disease
-Celiac disease and epilepsy
-Occipital lobe epilepsy after neonatal hypoglycemia
-Sturge-Weber disease (without facial angioma)
-Periventricular leukomalacia and epilepsy
-Posterior periventricular nodular heterotopia
-Reversible posterior encephalopathy
-Chemotherapy, radiotherapy, occipital tumors, vasculitis,
demyelination, others
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Epilepsia Idiopática Occipital de la Niñez tipo Gastaut 
(EION Tipo Gastaut)

Core clinical features
• Ictal emetic symptoms and other autonomic manifestations
• Deviation of the eyes
• Impairment of consciousness

Frequent types of seizures
• Unilateral clonic or tonic-clonic seizures
• Secondary generalized tonic-clonic seizures
• Encephalopathy-like status epilepticus (focal motor –unilateral or generalized-

and autonomic)

Less frequent – but not rare – symptoms and signs
• Visual symptoms 
• Migraine-like headaches
• Incontinence of urine and faeces
• Syncope-like symptoms
• Other

Frequency of seizure types in children with 
Panayiotopoulos syndrome. Table 1.
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With other neurological conditions
• Encephalitis
• Acute toxic encephalopathy
• Acute disseminated encephalomyelitis (ADEM)
• Mitochondrial encephalopathy with lactic acidosis and stroke (MELAS)
• Acute cerebrovascular event
• Migraine (basilar artery migraine)
• Diseases of the autonomic nervous system

With other epilepsy syndromes
• With other idiopathic epilepsy syndromes

• Childhood epilepsy with occipital paroxysms (Gastaut type)
• Benign childhood epilepsy with centrotemporal spikes
• Idiopathic photosensitive occipital epilepsy
• With symptomatic occipital epilepsies
• Celiac disease, occipital calcifications and epilepsy
• Occipital epilepsy after neonatal hypoglycemia
• Other symptomatic occipital epilepsies

Differential diagnosis of Panayiotopoulos syndrome. 
Table 2.

Proposed scheme of treatment

A) How to prevent the atypical evolutions of BFEC

• After considering the risk factors, the recommendations to prevent 
atypical evolutions may be:

1. Avoid the use of classic AEDs (PB, PH, CMZ, VA) and some of the 
new AEDs (LTG, OXC, GBP) in patients with BFEC presenting 
atypical clinical features and/or excessive EEG abnormalities

2. When these risks are evident, start treatment with Sulthiame or 
Benzodiazepines

3. In patients with BFEC with clear generalized spike-wave discharges, 
VA may be a good chance. It is also the first choice in patients with the 
Gastaut type of CEOP

4. In patients without the mentioned risks and presenting seizures only 
during night sleep, we recommend  single doses of Clobazam at night

5. Finally, a good alternative to discuss with parents in these patients 
without risks, is not to use medication
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B) Treatment strategies in children with any of the epileptic 
encephalopathies with ESES, including the symptomatic 
cases

1. Start discontinuation of the AED that the patient is taking and introduce 
Benzodiazepines, Ethosuximide (ETS), or Sulthiame.(SLT). A 
combination of two of these may also be used. 

2. If no significant improvement is seen, the following indication is steroids 
in high doses. 

3. We reported on one case of status of the Gastaut type of CEOP who only 
responded to intravenous immunoglobulins (Fejerman et al. 1991, 
Tenembaum et al. 1997), and several cases with successful use of 
immunoglobulins in patients with LKS were also reported (Fayad et al. 
1997, Lagae et al. 1998, Mikati et al. 2002).

4. We have already commented on the reported cases of LKS who 
underwent successful subpial transections (Morrell et al. 1992, 1995, 
Irwin et al. 2001) and Vagal nerve stimulation (Park 2003).

Benign Childhood Epilepsy with 
Centrotemporal Spikes (BCECTS)

Idiopathic Childhood 
Occipital Epilepsies  (ICOE)

LKS   &   CSWSS
Without precedent BFEC

CSWSSLKSSEBCECTSABFEC CSWSS SEICOE

Risk of language, cognitive 
and behaviour sequelae

No sequelaeNo sequelae

LKS: Landau Kleffner syndrome / CSWSS: Continuous spikes and waves during slow sleep syndrome
ABFEC: Atypical benign focal epilepsy of childhood / SEBCECTS: Status epilepticus of BCECTS /SEICOE: 
Status epilepticus of ICOE

ABFEC or SEBCECTS 
at onset of BCECTS

CSWSS 
at onset of ICOE

Figure 12. Benign focal epilepsies of childhood (BFEC) and 
disorders related with ESES
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Epilepsy in the elderly

Antonio Gil-Nagel MD
Epilepsy Program
Hospital Ruber Internacional
Madrid
agnagel@gmail.com

CONTENTS

o Epidemiology: the frequency of epilepsy is 
higher than generally acknowledged

o Diagnosis: How to exclude or confirm epilepsyo Diagnosis: How to exclude or confirm epilepsy
o Etiology: causes and risk factors
o Treatment: how to select and use antiepileptic 

drugs

Gil-Nagel 2011

EPIDEMIOLOGY
Incidence / 100,000 population

Annual incidence of epilepsy ( /100,000 pop):
• All age groups: 80
• 65 to 69 yrs: 85.9
• > 80 yrs: 135

Gil-Nagel 2011

22



CAUSES AND RISK FACTORS
o Onset of epilepsy:

o Earlier in life: all types of epilepsy can be present in 
the elderly

o Re-emergence of seizures in previously controlled g p y
patient with epilepsy

o New onset epilepsy

Gil-Nagel 2011

Causes of epilepsy (>64 yrs)

50%

32%

12%

6%

Hauser et al , 1992

Gil-Nagel 2011

Cerebrovascular disease

o Presentation:
o Acute seizures (<48 hrs): no chronic treatment needed
o 10-13% develop seizures over 5 years
o Seizure may be the first clinical manifestation (epilepsy is a 

predictor of subsequent stroke)predictor of subsequent stroke)

o Approach:
o Complete stroke work-up in elderly with first sz
o Include patients with unknown cause (normal brain MRI)
o Consider secondary vascular prophylaxis in patients with 

first seizure

Gil-Nagel 2011
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Neurodegenerative

o 10% patients with Alzheimer disease (x10 the 
incidence in a reference population)

o Can occur at any stage, or the first manifestation 
of the diseaseof the disease

o Treatment with antiepileptic drugs can increase 
cognitive decline

Gil-Nagel 2011

Risk factors

o Depression >55 years: x6 risk of epilepsy 1

o Hypertension: OR 1.57 2

o Sleep apnoea 3p p

1. Hersdorffer et al, 2000
2. Ng et al, 2003
3. Chihorek et al, 2007

Gil-Nagel 2011

DIAGNOSIS

o Detailed history, interview to witnesses
o Often referred for other conditions:

o Altered mental status
o Episodes of confusion or abnormal bahaviouro p sodes o co us o o ab o a ba a ou
o Memory lapses, transient global amnesia
o Dementia
o Sleep disorders
o Syncope

o Differential diagnosis not always simple. Do not treat 
unless sure

Gil-Nagel 2011
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How accurate are seizure descriptions?

o 20 volunteers
o 4 doctors working in a neurology ward
o 10 medical students
o 6 non-medical students

o Viewed a video of a partial then secondary GTC Sz and gave a 
written account of 6 key features

o Results: 
o Mean scores 3.5 (range 1-6)
o Unresponsiveness and lateralising features were often missed
o Left and right were often confused
o Highest scores by a medical and a non-medical student
o Lowest score by a doctor

Mannan and Wieshmann. Seizure 2003

Gil-Nagel 2011

Electroencephalogram (EEG)

o Sharp waves in temporal regions are common in 
the elderly without epilepsy

o Clear epileptiform abnormalities present in 75% 
patients with epilepsy and 26% without epilepsy*

o Do not use EEG when history of syncope or 
other non-epileptic events is clear

*McBride et al, 2002

An EEG does not confirm or rule out epilepsy, it is one more piece
of information and helps in the assessment of epilepsy type

Gil-Nagel 2011

Normal: Wicket spike

Ab l il if ikAbnormal: epileptiform spike

Gil-Nagel 2011
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Brain MRI

o Common findings in the elderly:
o Cerebrovascular disease: small 

vessel, silent stroke
o Meningioma
o Atrophy

o Does not necessarily indicate 
that the events under study are 
epileptic

Gil-Nagel 2011

EPS

o 67 year old right handed male.
o Complicated febriles seizure at age 2
o Onset of GTC and CP seizures at 61o Onset of GTC and CP seizures at 61
o Brain MRI: Left parietal silent stroke
o Treatment: CBZ, LTG, LEV, PHT. GTC 

controlled but not CP seizures
o Unable to work in his ca repair shop 
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Diferential diagnosis with syncope

o Asymptomatic arrhythmia, abnormalities on 
echocardiogram, positive tilt test. Not necessarily 
related to syncope

o If syncope is likely from clinical information considero If syncope is likely from clinical information consider 
multiple 24-48 Holter ECG or implantable recorder

o Clinical clues:
o Prodrome
o If clonic jerking, only 3 to 5 times
o Recovering in the same spot, without confusion
o First recovered hearing, then vision

Gil-Nagel 2011

Video-EEG monitoring (telemetry)

o Prolonged EEG and video, duration 12 hours 
to 5 days

o Supervised environment to interact ando Supervised environment to interact and 
provide appropriate treatment

o High yield, even when recurrence of episodes 
is low

Gil-Nagel 2011

CFG

o 70 year old man
o Bizarre behaviour and confusion 

episodes 3 times per week sinceepisodes, 3 times per week, since 
age 65

o Diagnosis: anxiety disorder.
o Normal interictal EEG
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Gil-Nagel 2011

Self-Reported seizure rate does not correlate 
with time to first seizure during video-EEG

Outpatient SZ 
Freq/Month

Days to First SZ

L F 2 2 2 8Low Frequency 2.2 2.8
Medium 
Frequency

8.8 2.1

High Frequency 24 2.1

Eisenman et al. Epilepsia. 2005 May;46(5):664-8 
Gil-Nagel 2011

TREATMENT
o Higher rate of adverse events

o Comorbidities
o Cognitive impairment
o Bone loss
o Hypertension, cerebrovascular disease
o Thyroid disease, diabetes, dislipemia
… and more

o Polypharmacy

Gil-Nagel 2011
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Polypharmacy in elderly with epilepsy

Antiácidos

Hormona tiroidea

Neurolépticos

Antidepresivos

Otros psicotropos

0 5 10 15 20 25 30 35 40 45

Cimetidina

Benzodiacepina

Cumadina

Bloqueantes Ca

Antiepilépticos

JC Cloyd, 94

N = 77
Institucionalized elderly with epilepsy receives a mean of 5.6 drugs,
compared to 4.6 for non-epileptic residents 

Gil-Nagel 2011

Drug-drug interactions

o Enzyme inducing 
Antiepileptic Drugs 
(AEDs)
o Phenytoin

o Decreased efficacy
o Warfarin
o Statins

A tid to Phenytoin
o Carbamazepine
o Phenobarbital
o Primidone

o Antidepresants
o Antihypertensives
o Antyarrhythmics

o Decreased vitamin D and 
sexual hormones

Gil-Nagel 2011

Valproic acid induced CNS adverse 
effects

o Parkinsonism
o Weight gain
o Cognitive side effectso Cognitive side effects
o Inhibition of clearance of other drugs
o Decreased vitamin D absorption

Gil-Nagel 2011
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o Drug induced or worsening of cardiac 
arrhythmia
o Carbamazepine
o Phenytoin

Other adverse events with classic AEDs

o Phenytoin
o Hyponatremia

o Oxcarbazepine
o Carbamazepine
More common in patients in thiazide and other 

diuretics

Gil-Nagel 2011

VA randomised controlled trial

New onset epilepsy
Age >65 yrs

Doses:

Rowan et al, 2005

Lamotrigine versus carbamazepine p< 0.00001
Gabapentin versus carbamazepine p<0.008

Differences related to tolerability not efficacy

Doses:
-LTG 50 mg bid
-GBP 300 mg tid
-CBZ 200 mg bid

Gil-Nagel 2011

Open studies

o Gabapentine
o Lamotrigine
o Levetiracetam
o Oxcarbazepine
o Topiramate

Overall there is a trend to avoid older AEDs

Gil-Nagel 2011
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Initiation of treatment

o Start treatment:
o Diagnosis is certain
o After two seizures

or
o One seizure if:

o Severe event
o Lesion in MRI
o Abnormal EEG
o Driving needs

Higher rate of recurrence of seizures after first episode in the elderly*

*Musicco et al 1997 Gil-Nagel 2011

Drug use

o Only mild differences in efficacy
o Select AED based on side effect profile
o Higher rate of idiosyncratic skin reactions in elderly 

(avoid those with higher risk if previous history of ( g p y
allergy)

o Start always low dose and increase slow
o If not well tolerated lower dose and consider 

changing to another AED
o If not effective increase dose or change to other with 

different mechanism of action

Gil-Nagel 2011

Drug selection

o Levetiracetam: 
increments of 250 mg/day each week or two 

up to 500 mg twice dailyp g y
o Lamotrigine:
increment of 25 mg/day each 2 weeks to 50 

mg twice daily

Gil-Nagel 2011
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Advantages Disadvantages

Lamotrigine Good tolerability
Studied in elderly

Slow titration
Skin rash
Insomnia

Levetiracetam Fast titration
Lack of interactions

Sedation
Behavioural problems

Gabapentin Lack of interactions
Studied in elderly

Low efficacy
Three times/day dosing

Topiramate Weight loss in obesity Cognitive impairment
Renal stones

Oxcarbazepine Efficacy in focal epilepsy Drug interactions
Hyponatremia
Skin rash

Pregabalin No interactions Weight gainPregabalin No interactions Weight gain
Few data in elderly

Zonisamide Once daily
No interactions

Sedation
Skin rash
Renal stones
Few data in elderly

Carbamazepine Cheap
Studied in elderly

Drug interactions
Skin rash
Osteoporosis
Hyponatremia

Valproic acid Cheap
Efficacy in myoclonic and 
absence seizures

Drug interactions
Parkinsonism
Osteoporosis
Weight gain

Gil-Nagel 2011

CONCLUSIONS
o Consider epilepsy in all patients with transient 

impairment of neurological function

o Maximize diagnostic efforts

o Consider treatment even after first seizure when 
diagnosis is clear

o Select a drug, start low, increase slow and 
monitor for adverse events

Gil-Nagel 2011

AG

o 76 yo male
o Onset of multiple (100’s) of episodes per day (sleep and 

awake):
o Alternating tonic contraction of one arm and face (mouth 

opening) independent bilateralopening), independent, bilateral.
o Facial muscle contractions
o Myoclonus, tics

o Normal interictal and ictal EEG, CT scan, and CSF
o Resistant to CBZ, LTG, GBP, VPA
o Resolution after 6 months
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• 29 Patients, adults
• Distinctive brief dystonic szs involving arm and ipsilateral face
• 26 developed limbic encephalitis after this
• All positive to Ab anti-VGKC, 89% antigen specific to Lgi1
• Initial phase: Normal brain MRI, 7 with ictal epileptiform activity on EEG
• Limbic encephalitis phase (amnesia and confusion): hyponatremia, 
bilateral mesial temporal lesions, altered metabolism in basal ganglia
• AEDs ineffective, often severe allergic reactions.
• Immune therapy often very effective
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