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Classifiers to Predict Conversion from Mild Cognitive Impairment to Dementia by Usin
g Clinical Information and Indices Obtained from Brain Imaging
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We generated classifiers to predict the conversion from mild cognitive impairment
to dementia by using clinical information and indices obtained from brain imaging. They predict whether it
converts or not, and when converts. We contrived linear and non-linear classifiers on the basis of superv
ised learning methodology. Incremental diagnostic value of parameters obtained from imaging and statistica

I _parametric mapping was clarified by comparing performances of classifiers with and without incorporating
image-related inputs.

SPECT



MCI
(s1rurszsmans )
[(EhZEsrecTnREMRR |
[ Bxipitkee || | BOESE |
{8 A AZAT
Fh FHRBSRR
MCI LA A
MCI A%
BREETIL
HR—pRYE—T—2
MCI 4+
converter
BRECBG | (REECBGEY
MCI
SPECT
VAR
2006 SPECT
381
MCI
162
MCI
Petersen
amnestic MCI
a) NINCDS-ADRDA
probable
b) NINCDS-AIREN
probable
c) McKeith
(2007) probable
MCI d) Nearly
(1998)
e)
NINCDS-SPSP
T) Lang
9
h)




| BEETMC 38145 | | SERFFRFEIT a9 |

§— oropuem |
| Follow up 16245 | ADFEAT 5l
¥
e | B B
| 1emxnmuen | > dropafil
> ADE4T 23
; e
> ADB{T 175
v > op#&T 141 | SEREIET 2561 |
| ezmzsmoam |
ADEAT 5P
v
HDS-R
SPECT

ml/100 /min

Asymmetry Index

- eZlS easy Z-score
Imaging System SVA
Specific Volume of Interest Analysis
extent senerity ratio

eZlS VvbSEE voxel-based
Stereotactic Extraction Estimation

level 2 12 level 3
55 positive mean extent
SPECT125
128 stepwise
stepwise
F
p<0.05

F

p<0.10

SPSS14 (SPSS
Inc, Chicago, IL, USA) MATLAB v13
(Mathwork Inc., MA, USA) SvMlight (free
software)

Support
Vector Machine: SWM
Artificial Neural Network:
ANN
Supervised Learning Methodology

leave-one-out
cross validation LOOCV
Loocv



VvhSEE

VvbSEE

75

SPECT

VvbSEE

AUC

71.88

75.00

74.19

0.7717

67.19

85.94

82.69

0.8120

81.25

59.38

66.67

0.7739

85.94

70.31

74.32

0.8391

95.31

65.63

73.49

0.8875

AUC

m| m| Ol O Wl >

N | N[ ®

89.06

71.88

76.00

0.8928

74.70

65.82

69.66

0.7336

69.88

78.48

77.33

0.7863

72.29

64.56

68.18

0.7542

78.31

72.15

74.71

0.8091

89.16

65.82

73.27

0.8478

m| m| Ol O Wl >

|l | bbbl wWwlW

75.90

79.75

79.75

0.8493

A: SPECT

C A+SVA D:A+SVA+
E A+SVA+VbSEE F A+SVA+VhSEE+

SPECT

vbSEE
AUC0.75
VbSEE
VbSEE

B A+

0.9

A:

SPECT

C A+SVA D:A+SVA+
E A+SVA+VbSEE F A+SVA+VhSEE+

VbSEE

B A+

AUC

72.60

75.51

81.54

0.7615

76.71

73.47

81.16

0.7982

83.56

67.35

79.22

0.8077

(o2 B I S N

91.78

65.31

79.76

0.8437

11 | 89.04

79.59

86.67

0.9100

m| m| Ol O WOl >

6 90.41

73.47

83.54

0.8857

AUC

60.87

72.41

46.67

0.4666

73.91

72.41

51.52

0.7352

73.91

62.07

43.59

0.7564

76.09

65.52

46.67

0.7747

80.43

75.00

56.06

0.8613

m| m| Ol O WOl >

O [0 [N I[N |-

86.96

75.86

58.82

0.8907

A:

SPECT

SPECT

C A+SVA D:A+SVA+
E A+SVA+vbSEE F A+SVA+VbSEE+

B A+

VbSEE

A: SPECT

C A+SVA D:A+SVA+
E A+SVA+vbSEE F A+SVA+VbSEE+

B A+

AUC

3 72.15

81.82

90.48

0.7994

3 68.35

84.85

91.53

0.8159




SPECT

8 VvbSEE
91 14
VhSEE+ 5
84

AUC

60.32 | 83.54 | 74.51 | 0.5240

73.02 | 82.28 | 76.67 | 0.8035

80.95 | 72.15 | 69.86 | 0.8242

1
2
3 74.60 | 69.62 | 66.20 | 0.7796
3
8

73.02 | 83.54 | 77.97 | 0.8509

m| m| Ol O Wl >

14 | 77.78 | 93.67 | 90.74 | 0.9096

C 4 |82.28|75.76 | 89.04 | 0.8351
D 4 [79.75|78.79 | 90.00 | 0.8397
E 7 |70.89|90.91 | 94.92 | 0.8830
F 8 |96.20|69.70 | 88.37 | 0.9030
A: SPECT B A+
C A+SVA D:A+SVA+
E  A+SVA+VDSEE F  A+SVA+VhSEE+
AUC
A 2 | 67.47|92.31|96.55 | 0.8188
B 2 | 72.29|96.15 | 98.36 | 0.8401
C 4 |85.54|76.92|92.21 | 0.8550
D 2 | 72.29|96.15 | 98.36 | 0.8401
E 6 |81.93|88.46 | 95.77 | 0.9198
F 10 | 90.36 | 88.46 | 96.15 | 0.9472
A: SPECT B A+
C A+SVA D:A+SVA+
E A+SVA+VOSEE F  A+SVA+VhSEE+
SPECT
SVA 68
VbSEE AUCO.87
AUC
A * * * * *
B * * * * *
C 1 |65.08|75.00 | 89.13 | 0.6897
D * * * * *
E 6 |85.71|85.00 | 94.74 | 0.8675
F * * * * *
A: SPECT B A+

C A+SVA D:A+SVA+
E A+SVA+VbSEE F A+SVA+VhSEE+

A: SPECT B A+
C A+SVA D:A+SVA+
E A+SVA+VvbSEE F A+SVA+VbSEE+

VvbSEE

VbSEE

VvbSEE

7
lyatomi H, Hashimoto J, Yoshii F, Kazama
T, Kawada S, Imai Y Accurate
discrimination of Alzheimer®s disease
from other dementia and/or normal sujects




using SPECT specific volume analysis Proc.

SPIE 9035, Medical Imaging 2014:
Computer-Aided Diagnosis, pp
903523  doi:10.1117/12.2044011, Feb.
2014.

Hashimoto J, Ogawa K, Bai J, Kubo A, Imai
Y Simultaneous dual-isotope imaging based
on an artificial neural network for
evaluating myocardial perfusion and fatty
acid metabolism J Nucl Cardiol
vol 20 No. 3 2013 pp 396-405

vol 32 2012
pp1193-1198

vol 109 2012 pp 810-813
Norton KA, lyatomi H, Celebi ME, Sawada
M, Ishizaki S, Suzaki R, Kobayashi K,
Tanaka M Ogawa K Three-phase general
border detection method for dermoscopy
images using non-uniform illumination
correction Skin Research and Technology
vol 18 2012 pp 290-300
Celebi ME, Wen Q, Hwang S, lyatomi H,
Schaefer G Lesion border detection in
dermoscopy images using ensembles of
thresholding methods Skin Research and
Technology vol 18 2012 pp 252-258

vol
56 No. 13 2011 pp 1907-1909

13
a
2014 2 22
Q
eZIS  VSRAD
53
2013 11 8

Sasaki T, Hashimoto J, Amano T, Furuya
T, Araki N SPECT imaging of dopamine
transporters in patients with
Parkinsonism with scatter and attenuation
correction 23 Annual Meeting of
European Neurological Society 2013 6

8 Barcelona (Spain)

SPECT 72
2013 4 12

52 2012

103

2012

71
12

2011

51

)
9 22

10 15
2012 2012 4
14
SPECT
103
4 13
SPECT
2012 4
—SPECT - 24
12 13
@0
eZIS
2010 10 28
1
( )
2011 2011
@2
eZIS
75
2011 7 23
3
21
2011 6 24
@
HASHIMOTO JUN
20228414
@

YOSHIT FUMIHITO

90129726
1YATOM

10386336

I HITOSHI



