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Resting state functional MRI{Gre-EPI 5min)
Diffusion Tensor MRI

3D-T1-volume

Quantitative susceptibility mapping {QSM)
Neuromelanin imaging (FSE-T1wW!1)

* Resting state functional MR] EPI
— Functional connectivity (BEHEREEIAER )

* Diffusion Tensor MRI EPI
— PR O

* 3D-Tl-volume: REHE, BHOvolume 3T-better
—VBM {voxel base morphometry)
* Quantitative susceptibility mapping (QSM)
- [EAR{HIR O E R L EEk (5LE) research
« Neuromelanin imaging (FSE-T1WI) 3T
— WEAS D (B/TEVHRIREDE)

Neuromelanin imaging

« Melanin: TL,T258ME3 B (TIHES, 12EES)

* Neuromelanin: byproduct of the synthesis of

monoamine neurotransmitters, such as
noradrenalin and dopamine.

* 3T-MRETIWHZ CR{ES ELCHIH AT RE

Neurornelanin magnetic resonance imaging of locus ceruleus and
substantia nigra in Parkinson's disease
HC PD
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Ceorrelation between pathology and nearomelanin MR imaging
in Parkinson’s disease and dementia with Lewy bodies

Rignkchinn Kieao ~ 15 Matsusyr « Shings Fuji -
Famingri Mivoski < Toskio Kangao « Shimabe Kato e
Hiay b« Foshibide Opaws

Mevroradiplogy (2013) 55:847-953

Abstract

Direct correlation between hevropathological findings and postmortem neuromelanin MR
imaging (NmMRI) was performed in the substantia nigra pars compacta {SNe) to clarify the
pathological background of the signal changes in normal, Parkinson’s disease (PD), and
dementiz with Lewy bodies {DLB) cases.

Methods The extent of iron deposition in the midbrain was also evaluated vsing ferritin
immunohistochemistry. Furthermore, we directly correlated the contrast signal ratio in the SMe
and the density of neuromelanin-containing nevrons.

Resuits Diffuse hyperintense areas in the SNe reflected well-preserved neuromelanin-containing]
neurons in the normal control case, whereas an iso-intense area in the SNc showed severe loss
of nevromelanin-containing nevrons in the DLB and PD cases. Increased signal intensity in the
SNewas apparently net influenced by iron deposition. Furthermore, a signifitant positive
correlation between signal intensity and the density of neuromelanin-containing neuronswas
seen in the SNc.

Conclusion Based on the direct correlation between pastportem NmMRI and
neuropathologleal findings, slgnal Intensity In the SNt Is closely related to the quantity of
neuromelanin-containing neurons but is not infiuenced by ron depasition.
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Ti-Weighted MRI Shows Stage-Dependent Substantia Nigra Signal
Loss in Parkinson's Disease
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KM 10851381 Parkinson

1 Research
1. Magn. Reson. Imaging 2012;35:48-55,

High Resolution Magnetic Susceptibility Mapping of
the Substantia Nigra in Parkinson’s Disease

Purpose: To determine of tissue maghetic susceptibility Is a more direct marker of tissue iron
content than other MR markers of iron. This study presents the first quantitative, in vivo
measurements of the susceptibility of the substantia nigra in patients with Parkinson’s
disease. .

Materials and Methods: Nine patients and 11 controls were studied at 7 Tesla. Susceptibility
maps were created by inverting thefiltered phase maps associated with T2™ weighted
images.

Results: Qn average, patients showed an increase insusceptibility of the pars compacta
compared with controls, which corvelates with the predicted increase in brain iron in
Parkinson’s disease. f rostral dal gradient in ibility was also ot d in controls
and patients.

Conclusion: Susceptibility mapping may provide a new tool for studying the development of
Parkinson’s disease.
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Figure 2. Comparing 1 2* weighted images and susceptibity maps for a typical PD petiert top
rovg and condrol fhottom rowl. Colors higher on the ool seale (reds and purples) on theimeges
inthe first row represent areas of higher susceptibility, while colors lower on the color scele (blues
and greens)reprezsnt areas of lover susceptibiity. The ROIs inthe top rowlabelsd *1* are the
e nuctel and thoss labaled "5° are the substantia nigra. The ROlsisbeled 1" inthe bottom row
ere the left pars compada end thoss labeled " 2° are the idht pars compada, The large posterior
ROI inthe bottom dght image represents samplirg of white matter for value rormalizaion.
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Figure 4. Tha susceptibility measured in ROIs over the SN and PC,
averaged over left and right sides and over six and three slices,
respectively. The values are plotted against age, for the normal
subjects {(diamonds) and patients (squares}.
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Figure 5. The cranio-caudal variation in the susceptibility of the SN and PC
averaged over all PO (circles) and control subjects separately (crosses). TOPD .
tremor dominant Parkinson's disease; PIGD . postural instability gait disorder
variant Parkinson's disease; HY . Hoehn and Yahr stage of Parkinson's disease;
CASS . clinically affected side st disease start; CASC . clinically affected side
currently.

Visualization of nigrosome 1 and its loss

in PD

Meurology 2013;81:534-540

Pathoanatomical correlation and in vivo 7T MR
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The ‘Swallow Tail’ Appearance of the Healthy Nigrosome
~ A New Accurate Test of Parkinson’s Disease: A Case-

Control and Retrospective Cross-Sectional MRI Study at
3T PLOS ONE 9(4): 293814 2014
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