©
2015 2017

FDG-PET MRI

Automatic differential dementia diagnosis using brain FDG-PET, MRI, and machine
learning
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Differential diagnosis of dementia type is necessary for treatment and care
of dementia. In this research, we provided an automatic discrimination using machine learning of
brain FDG-PET images and MR images. Support vector machines were employed for training of extracted
features from FDG-PET images as the index of hypometabolism, and MR images as the index of cerebral
atrophy. To support the clinical diagnosis, the system automatically classifies the groups of
Alzheimer’ s disease, front-temporal dementia, dementia with Lewy bodies, and healthy subjects, and
indicates a novel image index for severity or progression of the dementia from the classification.

PET MRI



1)

24
462 (65 15%)
(MCI) 400  (
13%) [ (AD)
y
B
AD
6
( (FTLD)
Lewy (DLB)
)
FTLD
(FTD)
(2)FDG-PET
AD
FTD
DLB
SPECT
FDG-PET
AD FTLD
FDG-PET FDA
(2004 ) 2014
8 FDG
3 ( B)
FDG-PET
FTLD
DLB AD

FDG-PET 90%

DLB 71%, FTD
65% [

( )
[1] , , 2014
[2] Mosconi et al., J Nucl Med, 2008

MRI
PET

FDG-PET
MRI

MRI
MRI

FDG-PET
MRI

FDG-PET MRI

1
FDG-PET MRI

(NL) AD FTD DLB

(1) PET MRI
FDG-PET
MRI
MRI
DARTELE! MRI
FDG
[4]

[8]
FDG-PET

73%



3

iy
il DLB AD
1
MRI T1 MRI
Segmentation
MRI voxel-based
morphometry
Segmentation
FDG-PET MRI
FDG FDG-PET MRI
MRI
Segmentation ( )
[3] Ashburner et al., Neuroimage, 2007
[4] , JAMIT Frontier 2013
(2) [5] Martino et al., Ann. Nucl. Med., 2013
(1) PET MRI
MRI FDG
MRI DARTEL
FDG
3) FDG MRI
(SVM)
2 SVM 12 15
SVM MRI
FDG-PET MRI
SVM
(2)
SVM NL AD
FTD DLB 2
( 1) 100
( 2)
(MMSE)
2
(4) MR FDG-PET 2 1
SVM 1
FDG-PET
T1 ( )
MRI
MRI




®)

(SVM)
SVM

MMSE

AD (NL) FTD NL

AD NL

FDG-PET
FDG-PET

(4) MR

MRI
FDG-PET MRI
FTD 4%

MRI FDG-PET
Automated Anatomical Labeling
(AAL)

(5)
PET [1LC]PiB

B AD 10

AD

FDG-PET SPMI]

NEUROSTAT/3D-SSPIel

FDG-PET

FDG-PET
MRI

ADNI

AD
o] MCI  AD
MCI AD
[10]
AD
FTD DLB

(6)

NL 9 AD 8

FTD DLB 5
6
NL AD
FTD DLB
PET
PET
PET/CT
PET
PET
PET/CT
ROI
( )

[6] Sossi et al.,, IEEE Trans. Nucl. Sci.,
1995

[7] Ashburner et al., Neuroimage, 2000

[8] Minoshima et al., 3 Nucl Med 1992

[9] Zhang et al., Neuroimage, 2011

[10] Gray et al., Neuroimage, 2012

6

M. Sakata, X. Wang, K. Ishii, Y. Kimura,
K. Wagatsuma, K. Ishibashi, J. Toyohara,
N. Yata, Y. Manabe. Relationship
between image and clinical indices in the
differentical diagnosis of dementia using
18F-FDG-PET images and machine
learning. 30th Annual Congress of the
European  Association of  Nuclear
Medicine (EANM17), 2017.




FDG MR . 57

, 2017.
FDG-PET MRI
.JAMIT 2017, 2017.
FDG
56
, 2016.
. FDG-PET
2016 , 2016.
, FDG
. 55 )
2015.
)
(SAKATA, Muneyuki)
(
)
: 00403329
2
(ISHII, Kenji)
(
)
: 10231135
(WAGATSUMA, Kei)
(
)

1 40738283
(KIMURA,Yuichi)

: 60205002



