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The Voxel-based Specific Regional Analysis for Alzheimer’s Disease (VSRAD) is a

freely available software to detect the atrophy of medial temporal areas including the entorholinal
cortex using voxel-based morphometry for early diagnosis of Alzheimer’s disease. Methods:
Cranial MRI with VSRAD was performed on 182 non-demented elderly subjects (male n=53;

female n=129) aged from 65 to 91 years of age, with a mean age of 78 (SD 6.4) who resided in a



Japanese rural community, followed by measurement of Mini-Mental State Examination (MMSE),
Frontal Assessment Battery (FAB) and Clinical Dementia Rating (CDR) in 2004 to 2006 (Time A).
The second assessment of the cognitive functions was performed 3 years later to assess the
relationship between the parameters of VSRAD and consequent cognitive deficits in the subjects.
Effects of age, sex, education, alcohol intake, hypertension and diabetes on consequent cognitive
decline were also investigated. Results: The Z-score of medial temporal areas of VSRAD at Time
B which represents the atrophy of the area was negatively correlated with the changes in the score
of MMSE during 3 years (r=-.360, P<0.001), but not in the score of FAB and positively correlated
with the changes in the score of CDR (r=.342, P<0.001 ). The subjects with a consequent cognitive
decline assessed by increased CDR to 0.5 at Time B showed a greater atrophy index of medial
temporal areas of VSRAD at Time A, compared with the subjects with CDR 0 at Time B. These
data indicate that VSRAD could provide an useful information to predict consequent cognitive

deficits in a community prevalence study of dementia.
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Table 1. FR4IFERE (n=182) & VSRAD((=90)"D
BT A —H — DAL

Time A Time B

A fi 78.4+6.4 81.3+6.4
PER] (F/M) 129/53
MMSE 27.2+2.9 26.8+3.5
FAB 15.2+1.9 14.6+2.6
BDI 9.5+7.5 12.0+8.6
CDR 0.08+0.24 0.26+0.33%*
W EFE 1.06+1.46 1.20+1.04
WIS %

10.9+20.5 16.8+25.8%¥*
ST 9.3+4.9 9.5+4.0
WIS /A

1.24+2.63 1.75+2. 7%+

*P<0.05, **P<0.01, ***P<0.001

Table 1-2 Time B T CDR 728 0 #£.0.5—0.5 #£¥
X N0—0.5 B Time A OFRFIHEE & VSRAD #5

HE o Lhig,

ABE B C Rt
CDR _ 0—0 0.5—0.5 0—0.5
Time A
n 54 12 24
A fi 75.6+52  80.9t52  78.3%5.0
MMSE 27.3%£2.0 22.2*25% 27.0%25

F=19.5 P<.0001

FAB 15.8t1.6* 13.7£1.9* 14.8+1.3*

F=10.8 P<.0001

BDI 9.9+6.6 16.5+13.3* 8.1+54
F=5.1 P=.008
HEE 9.5+£21%  84*+1.7 86*1.6
F=5.0 P=.007
HEEfEE] 95+1.6  1.4+1.5 1.2+.9
MEE%  6+14%  22+33 17+23



F=4.1 P=.02
AJip4 9556  9.2*2.3 8.7+4.2
Wi/ 53+1.1%% 2.9+4.5 2.2+3.3
F=6.3 P=.003
Time B
HEEfEE] 93+.70%* 1.8+1.8 1.5+1.0
F=5.7 P=.005
WEE%  9.7+20%**  32+36 26+26
F=6.4 P=.003
e 9.3+3.6 10.5*3.5 9.1+4.4
BG4 .8£1.5%** 3.6+4.0 2.9+3.3
F=7.5 P<.001

*P<0.05, **P<0.01, ***P<0.001

Table 2-1, Time A ® VSRAD & Time A TOFRHN
FEREDOFERE (r value, n=90)

i3] 4t HERS Yo MRS/ 42
MMSE  -.065 -.118 -.176 -.061
FAB -.037 -.039 -267%  -.245%
BDI 143 .180 -.033 -.065
CDR 141 .032 28%%  .246*

*P<0.05, **P<0.01

Table 2-2, Time A ® VSRAD & Time B T?D
FRASREDFERS (¢ value, n=90)

i35 ZJitd WERS % RS/
MMSE -.163  -.12 -.248% -.205*
FAB -076 -.061  -.01 .054
BDI 024 -.097  -.13 -.48
CDR .16 -.062 .365%F%  408%k**

*P<0.05, **P<0.001; ***P<0.0001

Table 2-3 Time B ® VSRAD & 3 &M D850
BEDZAL & OB value, n=182)

15 S MRS %o RS/ A
MMSE -.36*** -.088 - 276%%% - 252wk
FAB -096 -.095  -.03 .032
BDI 151 -.021  -.124 -.124

CDR 295%** 147 2TB***  245***

*P<0.05, **P<0.001; ***P<0.0001

Table 3 MMSE DZEAVI R AT ISR I 0> B 285

A5 ¥4 (59) Fic 2 4.(88)
#PE(104)  -.283£2.87 15+2.05 *
t=-2.1 P=0.03
B43)  1.83x2.85 .135+2.12
t=1.7 P=0.09
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