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PD / The future landscape of imaging biomarkers of PD

« SN damage
* Progression of GM damage
e WM microstructural damage

e Cortical reorganization

e Imaging premotor stages of PD
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PD / SN damage
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SN: substantia nigra
* | RN: red nucleus
g CC: crus cerebri

UPDRS Motor Score
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PD / Progression of intraneuronal pathology

PD-stages

Braak et al., Neurobiol Aging 2003
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PD / GM atrophy

Early PD vs. controls

Moderate vs. mild PD |

Medial and lateral temporal, orbitofrontal, prefrontal, parietal and occipital regions

Agosta, ...Filippi. Hum Brain Mapp 2012
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PD / GM atrophy vs FOG

GM atrophy vs FOG
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PD-FOG vs controls
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PD / WM damage vs disease severity

Moderate + Severe PD vs. Early + Mild PD
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PD AND PARKINSONISMS WM volume: PD with depression
PD / WM damage vs cognition = DU BESIoT
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PD / Resting state fMRI
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PD / Resting state fMRI vs cognition
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PD / Pre-motor stages
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PD / Pre-motor stages

Drug-naive hemiparkinsonism
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PD / Pre-motor stages

L-dopa treated hemiparkinsonism
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Atypical parkinsonisms / Conventional MRI
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PSP vs PD / MRI brainstem measurements
Healthy control

Index: [(P/M) * (MCP/SCP)]
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PSP / MRI brainstem measurements

Clinically unclassifiable parkinsonisms
(CUP)
n=45

l

Index test = MRPI
n=45

Normal MRPI Abnormal MRPI
n=230 n=15

T T
CUP evolving CUP not evolving
/ \ in PSP in PSP
(n=11) (n=31)

Drop-oul FU=28.4 months

n=2 Table 2 Validity of clinical features and MRPI for PSP in patients with CUP
Follow-up Follow-up

clinical evaluation clinical evaluation
n=28 n=14 Basaline evaluation o, % % U

Sensitivity, Specificity, . NPV, Accuracy.

Clinical featuras
/ Isolated postural iInstability with 454
¥ b ¥ b

falls In the first year of disease

No PSP PSP No PSP PSP Slowness of vertical saccadeas 182

n=28 n=0 n=3 n=11 Postural Instability with falls after 273
g the first year of the diseasae and
magmadic resonance packieBnism indax; PoPegrpgressive supaawefoar palsy slowness of vertical saccades

Freezing In the first 3 years of
disease

Morelli et al., Neurology 2011 MRI features

MRP| value =13.55
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PSP and CBS / GM and WM atrophy

PSP and CBS vs controls CBS: GM atrophy vs. pathology

GM loss m WM loss

Bilateral premotor cortex, superior parietal
lobules, striatum, frontal subcortical WM (L>R)

Boxer et al., Arch Neurol 2006 Whitwell et al., Neurology 2010
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WM damage vs motor disability
WM damage vs motor disability and cognitive Impairment

Whitwell et al., Arch Neurol 2011 N _
Agosta, ... Filippi. Submitted
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PSP / Cortical reorganization

Seed-analysis thalamus

B [ncreased connectivity
W Decreased connectivity

Mean FA of the SCP was correlated
with functional connectivity changes
In the thalamus

Whitwell et al., Parkinsonism & Relat Disord 2011
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Atypical aprkinsonisms / Conclusions

Table 2

Brain MR features in neurodegenerative parkinsonism

Brain MR Feature

PD

¢MR imaging

Normal (in the age range)

Putaminal atrophy

Putaminal hyperintense rimat 1.5T
Putaminal hypointensity at 1.5 T
Pontine and cerebellar vermian atrophy

Signal changes in the pons or MCP
including *hot-cross bun®sign at 1.5T

Midbrain atrophy including indirect
signs of midbrain atrophy

MR planimetry
Reduced AP midbrain diameter

Reduced ratio between midbrain and
pontine areas

DW/DT imaging
Increased putaminal diffusivity at 1.5 T
Increased SCP diffusivity at 1.5 T

Seppi and Poewe, Neuroimaging Clin N Am 2010
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Conclusions

In the diagnostic work up of patients with parkinsonian
syndromes, the main role of conventional MRI is still to exclude
alternative conditions.

The development of new markers from conventional MRI and
modern MR techniques has undoubtedly improved our ability to
differentiate neurodegenerative parkinsonismes.

Modern nuclear medicine and MR techniques are useful to gain
Insight into the pathophysiology of parkinsonismes.

To define which neuroimaging techniques will emerge as standard
Investigations In the work up of patients with parkinsonisms
requires longitudinal studies to be conducted, which should start as
close as possible to the clinical onset when diagnosis Is uncertain.
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