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Recent advances of neuroimage
for movement disorder
: diagnostic aspect
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Diagnosis at a glance

Susceptibility weighted image (SWI),
Iron gquantification
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Diagnosis at a glance  ®w«
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Progressive supranuclear palsy

1. Rostral midbrain tegmentum, caudal midbrain tegmentum
atrophy.
2. Medial longitudinal fasciculus invoviment I
J Neurol Sci 2003;210:57-60.
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Recent Advances of Neuroimage for Movement Disorder

Multiple systemic atrophy @

1. MSA-c ’

2. Wallerian degeneration due to vasculitis, infarction, SCA ;
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Wilson's disease RS

1. Copper metabolism

2. Accumulation of copper, chronic ischemia, vasculopathy, or demyelination

. Neurology 2003:61;969
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Neurodegeneration with brain iron
accumulation type 1

1. Hallervorden-Spatz
2. PANK2 gene mutation
3. Central hyperintense SI +

hypointense rim (eye of tiger)

Neurology 2008;70:1614-1619.
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Imaging features of NBIA subtypes

Neurology 2008;70:1614-1619.
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Recent Advances of Neuroimage for Movement Disorder
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Advanced imaging technigue

Cortex ' Brain connectivity
Voxel-based techniques Anatomical: Tractography
Cortical thickness Functional: rs-fMRI
Perfusion

Basal ganglia
(No or mildly affected)
FA, R2*, MTR Locus coeruleus

Neuromelanin imaging ﬂ

Substantia nigra
Abnormal quantitative
markers: volumetry,
FA, R2*, MTR, MRS

Ther Adv Neurol Disord
| 2014, Vol. 7(4) 206-220

Susceptibility weighted image  @seviunc
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Susceptibility weighted image  @sweun
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Phase image

X (phase mask)4

Magnitude image SWI 1885 Chejungwon
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+ 3D gradient echo

SWI + Higher resolution

* Flow compensation
* Phase images
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Recent Advances of Neuroimage for Movement Disorder
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Visualization of nigrosome*T’
at /T MRI

Neurology 2013;81:534-540
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Visualization of nigrosomé& 1"
at 3T |\/|RI SWI

Visualization of nigrosomep-du
at 3T MRI SWI
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Iron load

R2/R2*
relaxometry

QSM, Phase
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RZ* relaxometry (&) SEVERANCE

Figure |,

 Human Brain Mapping 30:2667-2675 (2009) ¥O%

Wl post-mortem data_[Hallgren and Sourander, 1958]
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TRANSVERSE RELAXATION
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Recent Advances of Neuroimage for Movement Disorder
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Quantitative susceptibility mapping

Field Map Tissue Field
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Dipole Inversion
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1. de Rochefort et al, MRM 2010;63(1):194-206; 2. Liu et al, Neuroimage 2012;59(3):2560-8; 3. Liu et al, MRM 2013:69(2):467-76




