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Te-99m HMPAO SPECT Findings Using Statistical Parametric

Mapping Analysis in Alzheimer’s Disease and Vascular Dementia

Kyung Won Park, M.D., Do-Young Kang, M.D.*, Eung-Gyu Kim, M.D.",
Sang-Ho Kim, M.D., Jae Woo Kim, M.D.

Departments of Neurology, Nuclear Medicine*, College of Medicine, Dong-A University, Busan;
Department of Neurology, Inje University, Busan Paik Hospital', Busan, Korea

Background: Functional neuroimaging of single photon emission computed tomography
(SPECT) has been used to diagnose or to define the pathophysiological mechanisms of
dementias. The purpose of this study was to assess the specific patterns and the differences
of regional cerebral blood flow (rCBF) in the patients with Alzheimer’s disease (AD) and vas-
cular dementia (VD) using Tc-99m HMPAO SPECT. Methods: Fifty five AD, 34 VD, and 30
normal control subjects participated in this study. Patients with VD and AD were matched for
age and clinical dementia rating scores. Three groups were evaluated with Tc-99m HMPAO
SPECT for measuring rCBF. Statistical parametric mapping (SPM) software was used for anal-
ysis of SPECT image data. The SPECT data in the patients with AD and VD were compared
with the normal control subjects and then compared with each other. Results: SPM analysis of
the SPECT image showed significant perfusion deficits in the bilateral frontotemporal regions in
the patients with AD and in the bilateral frontotemporoparietal regions in the patients with VD
compared with normal control subjects (uncorrected p<0.001). AD patients, compared to VD
patients, revealed significant hypoperfusion in the bilateral frontal areas, left middle temporal
gyrus, right fusiform gyrus, right precuneus and right postcentral gyrus (uncorrected p<0.01).
VD patients, compared to AD patients, revealed significant hypoperfusion in the bilateral tha-
lami, left insula, bilateral postcentral gyri, right cuneus, right cingulate gyrus and bilateral
frontal subcortical regions (uncorrected p<0.01). Conclusions: Our study shows the charac-
teristics and patterns of perfusion deficits in AD and VD patients, and defines the specific
areas of hypoperfusion in these two dementias.
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Fig. 1. Areas with decreased regional cerebral blood flow in patients with AD in comparison to the normal control. SPM analysis results
displayed on a rendered normal brain template (A) and superimposed on an axial MRI template (B). (p<0.001, uncorrected).

Table 1. Subjects characteristics

AD (n=55) VD (n=34) Control (n=30)

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

Sex (maleffemale) 12/43 12/22 12/18

Age (mean=+SD) 714+84  679+76  60.1+7.7
Duration of education

(mean+SD) 39+51 56+52 8.0+3.0
CDR (mean=SD) 1.10£052 097+0.44 ND
K-MMSE (mean=SD) 17.4+47 19.3+39 26.8+15

AD, Alzheimer's disease; VD, vascular dementia; CDR, clinical demen-
tia rating; K-MMSE, Korean version of mini mental state examination;
ND, not done.

Table 3. Areas with significantly reduced rCBF in VD patients in
comparison to the normal control

Brain region Talairach coordinates: x, y, z (mm) Z-score
Right superior temporal gyrus 50 12 -4 6.29
Right anterior cingulate gyrus 2 22 18 6.26
Left cingulate gyrus 0 -22 32 5.86
Left parahippocampal gyrus -12 -2 -18 5.04
Right parahippocampal gyrus 14 0 -18 4.83
Left inferior frontal gyrus -48 16 0 3.88

rCBF, regional cerebral blood flow; AD, Alzheimer’s disease.

Table 4. Areas with significantly reduced rCBF in AD patients
in comparison to VD

Brain region Talairach coordinates: x, y, z (mm) Z-score Brain region Talairach coordinates: x, y, z (mm) Z-score
Right cingulated gyrus 4 6 28 6.24 Right medial frontal gyrus 6 40 40 4.34
Right inferior frontal gyrus 46 20 -2 6.18 Left superior frontal gyrus -2 30 56 4.24
Left subcallosal gyrus -2 8 -12 6.10 Left middle temporal gyrus ~ -20 -2 62 4.21
Left cingulate gyrus -10 -12 30 6.06 Right precuneus 10 -46 50 3.68
Right insula 40 -12 6 5.79 Right middle frontal gyrus 28 -4 56 3.63
Left inferior frontal gyrus -46 14 -4 5.41 Right temporal fusiform gyrus 56 -36 -20 272
Right frontal rectal gryus 2 28 -26 4.97 Right postcental gyrus 26 -28 60 2.71
Left precentral gyrus -46 16 8 457 Right anterior cingulate gyrus 8 34 2 2.62
Right superior temporal gyrus 36 -50 14 4.54 ] o

Left parahippocampal gyrus ~ -22 24 16 4.48 rCBF, regional cerebral blood flow; AD, Alzheimer's disease; VD, vas-

rCBF, regional cerebral blood flow; VD, vascular dementia.
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cular dementia.

A4 gzl vEl g2stelmy St AAF Hole &
A& o) #H(right superior temporal gyrus), $& &
FZ u]o](left

cingulate gyrus), %= afjntgdo]=(left and right parahip-

I _I[)l'

o] (right anterior cingulate gyrus),

pocampal gyrus), #5 AFo|F(left frontal gyrus) F$A
(uncorrected p<0.001) (Table 2, Fig. 1). G4 thZtol H]3)



Statistical Parametric Mapping £A1S 0|28 YM5(0|HEDt A X|tho| Te-99m HMPAO SPECT At 474 51

UUUULJLJK_JK!!)LJ

Fig. 2. Areas with decreased regional cerebral blood flow in patients with VD in comparison to the normal control. SPM analysis results
displayed on a rendered normal brain template (A) and superimposed on an axial MRI template (B). (p<0.001, uncorrected).

Fig. 3. Areas with decreased regional cerebral blood flow in patients
with AD in comparison to VD. SPM analysis results superimposed
on an axial MRI template. (p<0.01, uncorrected).
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3, Fig. 2).
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Fig. 4. Areas with decreased regional cerebral blood flow in patients
with VD in comparison to AD. SPM analysis results superimposed
on an axial MRI template. (p<0.01, uncorrected).
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Table 5. Areas with significantly reduced rCBF in VD patients in
comparison to AD

Talairach coordinates: x, y, z

Brain region (rmm) Z-score
Left thalamus -12 -8 8 3.96
Leftinsula -40 -18 10 3.80
Right thalamus 14 -12 8 3.73
Left postcental gyrus -60 -18 22 3.68
Right postcental gyrus 58 -16 20 3.05
Right occipital cuneus 16 -72 12 298

Left temporal subgyral white matter -32 -60 24 2.95
Right frontal subgyral white matter 38 20 22 2.75
Right cingulate gyrus 18 -16 40 2.71
Left frontal subgyral white matter -22 -18 40 2.63

rCBF, regional cerebral blood flow; AD, Alzheimer's disease; VD, vas-
cular dementia.

$19tHuncorrected p<0.01) (Table 5, Fig. 4). ]9
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