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A Voxel-Based Morphometry of Gray Matter Reduction in Patients
with Dementia of the Alzheimer’s Type

Hyun-Kook Lim, M.D., Eun-Hyung Choi, M.D.,* Chang-Uk Lee, M.D.*"

| ABSTRACT I

O bjectives : The purpose of this study was to find brain regions in which gray matter volume was reduced

and to show the capability of voxel—based morphpmetry(VBM) analysis for lateralizing clinically significant
brain regions in dementia of Alzheimer’s type patients compared to healthy group.

Methods : MR T1-weighted images of the 20 dementia of Alzheimer’s type patients were compared with
those of the 20 normal controls. Images were transformed to standard MNI space. In order to observe gray
matter volume change. Gray matter was smoothed with a Gaussian kernel. After these preprocessing, stati-
stical analysis was performed using statistical parametric mapping software(SPM2).

Results : Gray matter volume was significantly reduced in the bilateral parahippocampal gyri, Lt. anterior
cingulate gyrus, Lt. posterior cingulate gyrus, bilateral superior temporal gyri Lt. middle temporal gyrus, Lt.
superior, bilateral middle, Rt. anterior frontal gyri and Rt. precuneus in dementia of Alzheimer’s type patient
group.

Conclusions : These VBM results confirm previous findings of temporal lobe and limbic lobe atrophic cha-
nges in dementia of Alzheimer’s type, and suggest that these abnormalities may be confined to specific sites
within that lobe, rather than showing a widespread distribution.

KEY WORDS : Alzheimer disease - Voxel based morphometry - Cerebral cortex.
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Table 1. Baseline demographic and clinical chara-
cteristics of the DAT group and control group

Characteristics DAT group  Control group

(N=20) (N=20)
Age (years), 69.4+3.7 69.7+4.1
mean £ SD*
Female, N (%) * 10(50) 10(50)
Duration of DAT (years), 42+19 0
mean £ SD
Education (years)* 6.9+3.6 7.4+3.3
Body weight (kg), 54.7+8.4 53.8+6.2
mean £ SD*
MMSE-K scores, 16.8+t2.2 27.2+1.3
mean £ SD

+ : No statistically significant difference between the
two groups. DAT : Dementia of the Alzheimer’s type,
MMSE-K : Korean version of the Mini-Mental State
Examination
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Table 2. Brain regions of significantly reduced gray matter volume in DAT patients compared to control group
(Control>Patients, p<0.05, 100 voxels)

; T

Brain region* Side —(;oordlynatesz Voxel T e\(/]?:i(flz P\ézt)'(\il)
Frontal Lobe, Middle Frontal Gyrus Right 46 14 32 857 6.45 0.000
Occipital Lobe, Cuneus Gray Matter BA 18 Left -9 -78 16 8.14 6.25 0.000
Limbic Lobe, Posterior Cingulate Left -4 —-68 17 7.95 6.15 0.000

Gray Matter, BA 31

Parietal Lobe, Precuneus Right 5 —-73 22 6.96 5.62 0.000
Temporal Lobe, Middle Temporal Gyrus Left -57 —-17 -5 7.32 5.82 0.000
Insula Left -41 -19 2 7.16 5.74 0.000
Sub-lobar, Insula Gray Matter BA 1 Left -41 -13 10 7.00 5.65 0.000
Frontal Lobe, Superior Frontal Gyrus Gray Matter BA 8 Left -20 —35 49 7.09 5.69 0.000
Parahippocampal Gyrus Gray Matter BA 30 Left -13 -39 4 6.86 5.56 0.000
Limbic Lobe, Parahippocampal Gyrus Gray Matter BA 30 Left -16 —-32 -5 6.15 5.15 0.000
Frontal Lobe, Inferior Frontal Gyrus Right 43 20 -8 6.79 5.53 0.000
Frontal Lobe, Middle Frontal Gyrus Gray Matter BA 8 Right 28 31 46 6.73 5.49 0.000
Frontal Lobe, Middle Frontal Gyrus Left —-41 6 38 6.72 5.48 0.000
Frontal Lobe, Middle Frontal Gyrus Left —-50 9 31 6.42 5.31 0.000
Temporal Lobe, Sub-Gyral Right 43 2 -16 6.71 5.48 0.000
Sub-lobar, Insula Gray Matter BA 13 Right 50 -28 19 6.70 5.48 0.000
Temporal Lobe, Superior Temporal Gyrus Right 61 —24 9 6.66 5.45 0.000
Temporal Lobe, Superior Temporal Gyrus Right 59 -32 14 6.65 5.45 0.000
Limbic Lobe, Parahippocampal Gyrus Right 15 2 -15 6.67 5.46 0.000
Limbic Lobe, Anterior Cingulate Gary Matter BA 25 Left -2 9 -7 6.54 5.38 0.000
Frontal Lobe, Subcallosal Gyrus Right 4 3 -12 6.24 5.20 0.000
Occipital Lobe, Superior Occipital Gyrus, Gary Matter BA 13 Left —-34 —83 22 6.60 5.42 0.000
Limbic Lobe, Cingulate Gyrus Left -1 21 28 6.50 5.36 0.000
Limbic Lobe, Cingulate Gyrus Left 6 29 30 6.19 5.17 0.000
Sub-lobar, Insula Left —-47 —-37 18 6.45 5.33 0.000
Temporal Lobe, Superior Temporal Gyrus Left -54 —-32 13 6.39 5.29 0.000

* . Numbers refer to approximate Brodmann areas(BA), T : Coordi-nates(mm) of the voxel of maximal sta-
tistical significance within each region, according to the atlas of Talai-rach and Tornoux. DAT : Dementia of the
Alzheimer’s type
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Fig. 1. Brain regions where there were significant reductions in gray matter volume in DAT patients(n=20) relative
to healthy controls(n=20) are highlighted in yellow with axial view (Control>Patients, p<0.05, 100 voxels) .
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