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Vaillancourt et al., Neurology 2009
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PD / SN damage – Ultra-high field MRI

Cho et al., Mov Disord 2011

R=0.457

Sensitivity 90%, specificity 100%

Early PD Advanced PD

7.0 T

SN: substantia nigra
RN: red nucleus
CC: crus cerebri
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Braak et al., Neurobiol Aging 2003
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PD / GM atrophy

Agosta, …Filippi. Hum Brain Mapp 2012

Moderate vs. mild PD

Early PD vs. controls

Medial and lateral temporal, orbitofrontal, prefrontal, parietal and occipital regions
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PD-FOG vs PD noFOG

PD-FOG vs controls

PD-noFOG vs controls

Kostic,… Filippi. Neurology 2011
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Summerfield et al., Arch Neurol 2005

PD-dementia patients

Annual rate of atrophy %

Bu
rto
ne
ta
l.,
Mo
vD
iso
rd
20
05

Carlesimo et al., Neurology 2012
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Moderate + Severe PD vs. Early + Mild PD
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Kostic, … Filippi. Neurology 2010

PD-MCI vs. PD-Cu patients

p<0.05 FWE
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PD / Resting state fMRI vs cognition

16 cognitively unimpaired PD

Tessitore et al., Neurology 2012
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Oba et al., Neurology 2006
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Vitali et al., Sem Neurol 2009
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Morelli et al., Neurology 2011

FU=28.4 months
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Boxer et al., Arch Neurol 2006

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

PSP and CBS vs controls

GM loss WM loss

CBS: GM atrophy vs. pathology

Whitwell et al., Neurology 2010
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SCP

MCP

Canu, … Filippi. Mov Disord 2011

↑ MD: SCPs and CC
↓FA: SCPs, CC, and
cingulum bilaterally
↑radD: SCPs, CC,
and R cingulum

↓axD: SCPs, cingulum
bilaterally, and L MCP
No change in: uncinate,
SLF, ILF and IFO
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PSP / WM damage

Whitwell et al., Arch Neurol 2011

WM damage vs motor disability

Agosta, … Filippi. Submitted

WM damage vs motor disability
and cognitive impairment
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PSP / Cortical reorganization

Whitwell et al., Parkinsonism & Relat Disord 2011

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

Basal ganglia network

DMN

Salience networkIncreased connectivity
Decreased connectivity

Seed-analysis thalamus
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Seppi and Poewe, Neuroimaging Clin N Am 2010
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• 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 parkinsonisms.

• Modern nuclear medicine and MR techniques are useful to gain
insight into the pathophysiology of parkinsonisms.

• 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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