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Regional Cerebral Blood Flow Patterns in Amnestic Mild
Cognitive Impairment and Early Alzheimer’s Disease

Yong Soo Shim, M.D., Dong-Won Yang, M.D., Beum-Saeng Kim, M.D.,
Yong-Ahn Chung, M.D.*

Departments of Neurology and Nuclear Medicine*, College of Medicine, The Catholic University of

Background: Amnestic mild cognitive impairment (aMCl) is an intermediary state between
normal aging and Alzheimer’s disease (AD). Previous studies have shown that most of the aMCl
patients have histopathologic changes compatible with AD. We studied patterns of regional cere-
bral blood flow (rCBF) in aMCl and early AD with statistical parametric mapping (SPM) analysis
of 9mTc-ECD single photon emission computed tomography (SPECT) to estimate the functional
abnormality in two groups. Methods: Eighteen subjects with early AD (male 7, female 11, age
69.60+76.78) and 16 subjects with aMCI (male 6, female 10, age 69.19+7.13) were recruited.
ECD-SPECT was performed in two groups and 14 age-matched normal controls, and SPM
analysis was conducted to identify brain regions with decreased rCBF in each groups. Results:
Significantly decreased rCBF was observed in the left inferior temporal, thalamus, superior tem-
poral, and bilateral prefrontal and parietal areas in the aMCI group as compared to normal con-
trols. In the early AD group, similar patterns of decreased rCBF were observed. The early AD
group had greater decreased rCBF in the left superior prefrontal area as compared to the aMCl
group. Conclusions: Although aMCl is an intermediary state between normal aging and AD, cere-
bral function measured by rCBF in aMCI was already decreased to a similar extent of that ob-
served in early AD. The early AD group had a greater decreased rCBF in the superior prefrontal
area, which is probably associated with impairment in the activities of daily living.
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University College of London, UK)[19]& ©¢]&3}e] o]u]A]
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Table 1. Demographic and clinical data

Normal aMClI AD p

(n=14) (n=16) (n=18) value
Age (yr) 70.30+£57.53 69.19+7.13 69.60+76.78 NS
Gender (M/F) 6/8 6/10 711 NS
Education (yr)  9.14+579  8.75+554 10.00+£6.33 NS
K-MMSE 2814110 2550+1.67 23.17+2.62 p<0.001
CDR SOB 0.00+£0.00 0.87%0.77 1.83+1.27 p<0.001

aMClI, amnestic mild cognitive impairment; AD, Alzheimer's disease;
K-MMSE, Korean version of mini-mental state examination; CDR SOM,
clinical dementia rating sum of boxes.

Values are expressed as mean = standard deviation.

Analysis of variance (ANOVA) was done.
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Fig. 1. Areas with decreased regional cerebral blood flow in patients with Alzheimer’s disease (A) and amnestic mild cognitive impairment
(B) in comparison to the control. SPM analysis results were displayed on a rendered normal brain template (p<0.001, uncorrected).

Table 2. Areas with significantly reduced rCBF in AD and aMCl patients in comparison to the control

. Number of voxels Voxel p Voxel p Voxel Co-ordinates
Regions (BA) .
in cluster (corrected) (uncorrected) T X, Y, Z {mm}
AD
L Middle Frontal Gyrus (BA8) 3,851 <0.001 <0.001 8.37 -36, 26, 46
L Superior Frontal Gyrus (BA8) <0.001 <0.001 8.26 -28, 34,48
L Thalamus 789 0.001 <0.001 7.64 -10, -16, 10
L Middle Temporal Gyrus (BA21) 2,860 0.003 <0.001 71 -64, -44, -6
L Supramarginal Gyrus (BA40) 0.006 <0.001 6.8 -58, -48, 32
L Middle Frontal Gyrus (BA11) 203 0.021 <0.001 6.08 -36, 36, -14
L Cingulate Gyrus (BA31) <0.001 5.62 -6, -28, 40
L Rectal Gyrus (BA11)' <0.001 5.02 -6, 30, -20
L Cingulate Gyrus (BA24) <0.001 4.63 -8, 14,-10
aMClI
L Middle Temporal Gyrus (BA21) 9,856 <0.001 <0.001 1143 -58, -6, -8
L Superior Temporal Gyrus (BA22) <0.001 <0.001 9.67 -64, -38, 20
L Inferior Parietal Lobule (BA40) <0.001 <0.001 9.12 -54, -46, 46
L Thalamus 1,061 <0.001 <0.001 10.16 -12,-20, 8
L Medial Frontal Gyrus (BA11) <0.001 4.88 -4,42,-18
L Cingulate Gyrus (BA24) 201 <0.001 511 -2,-16, 42
L Cingulate Gyrus (BA31) <0.001 5.11 -6, -24, 42

rCBF, regional cerebral blood flow; AD, Alzheimer's disease; aMCI, amnestic mild cognitive impairment; BA, Brodmann Areg; L, left.
ol 2550167501308 A4 thEwolME 28.14+1.1050] 4 HEFE gt #2EAHFig. 2).
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Fig. 2. Areas with decreased regional cerebral blood flow in pa-
tients with Alzheimer’s disease in comparison to amnestic mild
cognitive impairment in comparison to the control. SPM analysis
results were displayed on a rendered normal brain template (p<
0.001, uncorrected).
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