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Multimodal neuroimaging study in tauopathies.
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Disease specific covariate brain pattern was extracted by glucose metabolic
PET image of progressive supranuclear palsy (PSP), corticobasal degeneration (CBD) and healthy
controls. The characteristics of PSP related covariate pattern was symmetrical relative glucose
metabolism reduction in frontal area, midbrain tegmentum, thalamus. In corticobasal syndrome,
asmmetrical relative glucose _hypometabolism in frontal area, thalamus and midbrain tegmentum was a
feature for its disease specific covariate pattern. These patterns were validated by using different
set of cohort, including healthy controls, PSP, CBS, multiple system atrophy and Parkinson®s
disease, who were scanned with perfusion SPECT image. PSP related covariate pattern was
significantly higer than other groupos. Although CBD related covariate pattern did not disctiminate
from PSP, it was higer than other parkinsonian disorders.

FDG PET



(progressive supranuclear

palsy: PSP)
corticobasal degeneration: CBD
PSP CBD
PSP CBD
PSP CBD
PSP CBD
1C-PBB3 PET
[1][2] *C-PBB3 PSP
CBD
BFE-FDG
PET
[3]
PSP CBD 'C-PBB3 PET
BF-FDG PET

PSP CBD

1)

Siemens ECAT HR+

BFE-FDG PET
19 PSP 13 CBD 12 CBD
FDG
Matlab2009 spm5
( 8 mm)

FDG

PSP FDG

PSP (PSP related

pattern: PSPRP) CBD FDG
CBD (CBD related

pattern: CBDRP)
FDG

topographic rating scale (TPR)
PSPRP CBDRP

)
Z]-IMP SPECT GE Infinia
Hawkeye 4
17 PSP17 CBD16
(MSA) 31 (PD)
112 Matlab2009
spmb5
( 14 mm) IMP
FDG
topographic rating scale
PSPRP CBDRP

FDG IMP
(ANOVA)
p 0.5
1)
PSPRP 1

PSP 1

19 PSP

BF-FDG PET
SPM5 t-test

P<0.05 FWE



CBDRP

CBD ( 2

19 CBD BE_FDG
PET SPM5 t-test
P<0.05 FWE
@)
PSPRP FDG TPR
PSPRP ( 3)
PSP
3
(F = 86.1, p < 0.001) PSP (<
0.001) CBD (p<0.001)
= p <0.001
—
10 - p<0.001 p<0.001
e e
: %
O 8 1
o
®
O 6
14
o
0 41
o
2 4
‘R
2
HC PSP CBD
3 (PSPRP)
19 PSP CBD12  F-FDG PET

PSPRP

FDG TPR
CBDRP ( 4
CBD

CBDRP

3
(F = 33.0, p < 0.001) CBD
0.001) PSP (p =0.007)

2 p<0.001
10 p<0.001 p=0.007

CBDRP score

[p%]
L

|

HC

PSP CcBD

4 (CBDRP)

19 PSP CBD12  ™F-FDG PET

CBDRP

FDG
PSP CBD

3)
PSP CBD

PSPRP CBDRP

IMP SPECT TPR
PSPRP ( 5)

5 (F =315, p<

0.001) PSP MSA PD (p<

0.001) CBD

PSPRP

(p = 0.01)



<00 00000
<P<0.001
P < 0.001

P=0001
<0.001
£=001 , p=0001
P < 0.001

P<0.001

o
e
o
»
o 2
£ -
w
m =
0
-1
HC PSP CBD MSA PD
5 (PSPRP)
17 PSP17 CBD16 MSA31 PD 112
123]_|MP SPECT PSPRP ( =
)
CBDRP IMP SPECT TPR
PSPRP ( 6
5 (F=319,p<
0.001) CBD PD (p <0.001)
MSA (p=0.013)
PSP
8
P <0.001
7 > P<0001 . P <0.001
P < 0.001
6 P = 0.001 P=0.013
4
2,
o]
Q
2}
0o
o,
(=)
m
Qo 77
1
HC PSP CBD MSA PD
6 (CBDRP)
17 PSP17 CBD16 MSA31 PD 112
123]_|MP SPECT PSPRP ( =
)
PET PSP CBD
2

PSPRP PSP

CBDRP PSP CBD

PSP CBD

PET

1

Shimada H, Kitamura S, Shinotoh H, Endo H,

Niwa F, Hirano S, Kimura Y, Zhang MR,
Kuwabara S, Suhara T, Higuchi M. Association
between A3 and tau accumulations and their
influence on clinical features in aging and
Alzheimer's disease spectrum brains: A
['C]PBB3-PET study. Alzheimers Dement.
2016;6:11-20.

2

Shigeki Hirano, Yilong Ma, Shichun Peng,
Hitoshi  Shimada, Hitoshi  Shinotoh,
Hironobu Endo, Yoshikazu  Nakano,
Hongliang Li, Makoto Higuchi, Satoshi
Kuwabara, David Eidelberg, Tetsuya Suhara.
Abnormal Metabolic Brain Networks In
Progressive  Supranuclear  Palsy and
Corticobasal Syndrome:

Diagnostic Performance Using Perfusion
SPECT Scans In Patients With Movement
Disorders. 23 2017

10
(MDSJ) 2016
0
o 0
o 0

[1] Maruyama M, Shimada H, Suhara T, Shinotoh
H, Ji B, Maeda J, Zhang MR, Trojanowski JQ,
Lee VM, Ono M, Masamoto K, Takano H,
Sahara N, Iwata N, Okamura N, Furumoto S,
Kudo Y, Chang Q, Saido TC, Takashima A,
Lewis J, Jang MK, Aoki I, Ito H, Higuchi
M.Imaging of tau pathology in a tauopathy mouse



model and in Alzheimer patients compared to
normal controls. Neuron. 2013;79:1094-108.

[2] Shimada H, Kitamura S, Shinotoh H, Endo H,
Niwa F, Hirano S, Kimura Y, Zhang MR,
Kuwabara S, Suhara T, Higuchi M. Association
between A3 and tau accumulations and their
influence on clinical features in aging and
Alzheimer's disease spectrum brains: A
['C]PBB3-PET study. Alzheimers Dement.
2016;6:11-20.

[3] Hirano S, Eckert T, Flanagan T, Eidelberg D.
Metabolic networks for assessment of therapy
and diagnosis in Parkinson's disease. Mov Disord.
2009;24 Suppl 2:5725-31.

@)
Shigeki Hirano

60375756

)
Hitoshi Shimada

10422239

Hitoshi Shinotoh

10178882
Shogo Furukawa

00722943



