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Comparison of Regional Brain Volume of Alzheimer’s Disease
and Subcortical Ischemic Vascular Dementia

Yong Soo Shim, M.D., Dong-Won Yang, M.D., Young-Min Shon, M.D.,
Beum-Saeng Kim, M.D.

Department of Neurology, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background: The findings like the brain atrophy and ventricular dilatation can be also shown on
magnetic resonance imaging (MRI) of the patients with subcortical ischemic vascular dementia
(SIVD) as well as Alzheimer's disease (AD), and some patients with SIVD have the pathology of
AD. There have been also objected to that SIVD is not the true vascular dementia (VaD), but the
mixed type with AD. We compared the regional volumes of the gray and white matters between
AD and SIVD with the hypothesis that the brain atrophy of the patients with SIVD shown on MRI
is a relative result from the atrophy of the white matter, not from the atrophy of the gray matter.
Methods: Twelve AD patients and 13 SIVD patients were included in this study. Eleven controls
without the cognitive impairment were also included. The volumes of the bilateral frontal, temporal,
parietal areas, and the bilateral hippocampus and entorhinal cortex were obtained. After the cor-
rection with the ratio to the intracranial volume, the regional volumes were compared among AD,
SIVD and the controls by analysis of variances with multiple comparisons. Results: Whole brain
volume of the patients with AD was the smallest (p=0.042). The ventricular volumes of the patients
with AD and SIVD were smaller than that of the controls (p=0.001). For the volumes of frontal, tem-
poral and parietal regions were not different. The volumes of the bilateral hippocampus (p=0.009)
and entorhinal cortex (p=0.002 in the right side and p=0.001 in the left side) were the lowest in
the AD patients. The left entorhinal cortex of AD patients was smaller also compared to that of SIVD.
Conclusions: The brain atrophy and the ventricular dilatation can be observed in SIVD as well as
in AD. However, these findings of SIVD are not from the cortical atrophy such as the hippocam-
pus and entorhinal cortex, which is responsible for AD, and might be from the lesions of the white
matters.
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Table 1. Demographic data

Control (n=11) AD(n=12) SIVD(n=13) pvalue

Age (yr) 70734629 7241+960 7354+597 NS
Gender (M/F) 4f7 5/7 4/9 NS
K-MMSE 28.82+0.75 1858x4.21 19.39+3.47 p<0.001*
CDR 0.00+0.00 092+042 0.77+026 p<0.001*

*Differences between AD and SIVD were not observed after the multiple
comparisons.

Values are expressed as mean = standard deviation.

AD, Alzheimer's disease; SIVD, subcortical ischemic vascular dementia;
K-MMSE, Korean version of mini-mental state examination; CDR, Clini-
cal Dementia Rating.

Table 2. Regional volume comparisons among three groups
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Contol (n=11) AD (n=12) SIVD (n=13) pvalue
Frontal R 0.131+0.012 0.124+0.010 0.123+0.009 NS
Frontal L 0.131+£0.012 0.123+0.010 0.124+0.007 NS
Temporal R 0.077+0.005 0.073+0.008 0.077+0.006 NS
Temporal L 0.076 £0.004 0.072+0.007 0.077+0.005 0.090
Parietal R 0.070+0.008 0.066+0.004 0.068+0.006 NS
Parietal L 0.070+0.008 0.066+0.004 0.068+0.005 NS
Hippocampus R 0.0019-0.0001 0.0016-£0.0003 0.0017+0.0002 0.009
Hippocampus L 0.0018+0.0002 0.0016+0.0002 0.0017+0.0002 0.009
ERCR 0.0006+0.00004 0.0005+0.00004 0.0006+0.00010 0.002
ERCL 0.0006 +0.00004 0.0005+0.00004 0.0006+0.00009 0.001
WBV 0.728+0.050 0.701+0.033 0.718+0.033 NS
W 0.021+£0.010 0.033+0.009 0.038+0.011 0.001

Values are expressed as mean = standard deviation.

AD, Alzheimer's disease; SIVD, subcortical ischemic vascular dementia; R, right; L, left; ERC, entorhinal cortex; WBV, whole brain volume; VV, ventricular

volume.
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Fig. 1. Regional volume comparisons of bilateral hippocampus and entorhinal cortex (ERC) among three groups. The volume of hippocam-
pus in Alzheimr's disease (AD) is lower than that in the control, and the volume of ERC in AD is lower than those in the control and subcorti-
cal ischemic vascular dementia (SIVD).

Analysis of variance with multiple comparison (Scheffe method) was done.

R, right; L, left.
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