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Differences of Tc-99m HMPAQO SPECT Imaging in the Early Stage of
Subcortical Vascular Dementia Compared with Alzheimer’s Disease

Kyung Won Park, MD." Do-Young Kang, MD”, Min Jeong Park, MD., Sang Myung Cheon, MD.,
Jae Kwan Cha, MD.", Sang-Ho Kim, MD.', and Jae Woo Kim, MD."
Departments of lNeurolog) and “Nuclear Medicine, College of Medicine, Dong-A University, Busan, Korea

Purpose: The aim of this study is to assess the specific patterns of regional cerebral blood flow (rCBF) in patients
with the early stage of subcortical vascular dementia (SVaD) and Alzheimer’s disease (AD) using Tc-99m HMPAO
SPECT, and to compare the differences between the two conditions. Materials and Methods: Sixteen SVaD, 46
AD and 12 control subjects participated in this study. We included the patients with SVaD and AD according to
NINCDS-ADRDA and NINDS-AIREN criteria. They were all matched for age, education and clinical dementia rating
scores. Three groups were evaluated by Tc-99m HMPAO SPECT using statistical parametric mapping (SPM} for
measuring rCBF. The SPECT data of patients with SVaD and AD were compared with those of normal control
subjects and then compared with each other. Results: SPM analysis of the SPECT image showed significant
perfusion deficits on the right temporal region and thalamus, left insula and superior temporal gyrus, both
cingulate gyri and frontal subgyri in patients with SVaD and on the left supramarginal gyrus, superior temporal
gyrus, postcentral gyrus and inferior parietal lobule, right fugiform gyrus and both cingulate gyri in AD compared
with control subjects (uncorrected p{0.01). SVaD patients revealed significant hypoperfusion in the right
parahippocampal gyrus with cingulated gyrus, left insula and both frontal subgyral regions compared with AD
(uncorrected p<0.01). Conclusion: Our study shows characteristic and different pattern of perfusion deficits in
patients with SVaD and AD, and these results may be helpful to discriminate the two conditions in the early
stage of illness. (Nucl Med Mol Imaging 2007:41(6):530-537)

Key Words: subcortical vascular dementia, Alzheimer’s disease, statistical paramefric mapping analysis, cerebral
perfusion SPECT
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Kyung Won Park, et al. Differences of Tc-%9m HMPAQ SPECT maging in the Farly Stage of Subcortical Vascular Dementia Compared with Alzheimer's Disease

Table 1. Demographic Data and General Cognitive Functions in SvaD and AD Groups and Control Subjects

SvVab (n=16) AD (n=46) Control (n=12) p value
Sex (male/female) 10/6 16/30 3/9 ND
Age (yn) 68.0£7.0 69.9+7.4 67.1453 0428
Education (yr) 6.35.6 5.4+4.7 6.2+4.2 0.740
K MMSE scores 20.6+4.0 19.0£3.6 26.0+2.1 0.851
CDR 08+0.3 09:02 ND 0.340

“p < 0.05, Values are mean (SD)

SVaD; subcortical vascular dementia, AD; Alzheimer's disease, CDR; clincial dementia rating, K-MMSE; Korean version of mini menfal
state examination, ND; not done

Table 2. Areas with Significantly Reduced rCBF in SVaD Patients in Comparison to the Normal Control

Brain region Talairach coordinates: x, y. z (mm) Z-score
Right parahippocampal gyrus 24 -35 -3 4.71
Right cingulated gyrus 16 -33 35 410
Right frontal subgyral white matter 30 -33 35 3.77
Right transverse temporal gyrus 42 27 12 3.56
Right parietal subgyral white matter 30 -39 33 3.47
Right thalamus 8 -13 14 3.43
Left insula -46 -19 14 3.92
Left cingulate gyrus -12 9 29 3.78
Left superior temporal gyrus -48 -33 9 3.31
Left caudate nucleus 14 5 15 3.13
Left fomtal subgyral white matter 22 5 22 290

rCBF; regional cerebral blood flow, SVaD; subcortical vascular dementia

&

Figure 1. SPM analysis results show areas with decreased regional cerebral blood flow in patients with SVaD in comparison to control
subjects (uncorrected p<0.001).
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Table 3. Areas with Significantly Reduced rCBF in Patients with AD in Comparison to the Normal Control

Brain region Talairach coordinates: x, y, z (mm) Z score
Right Cingulate gyrus 10 -37 35 293
Right Fusiform gyrus 50 -57 -12 2.56
Left Posterior Cingulate gyrus -18 -56 12 3.91
Left Supramarginal gyrus -55 -47 24 3.15
Left Superior Temporal gyrus 50 -33 7 3.08
Left Postcentral gyrus 57 21 42 2.89
Left Anterior Cingulate gyrus -8 19 23 2.66
Left Inferior parietal lobule -51 -43 4] 243

p (0.001, uncorrected
rCBF; regional cerebral blood flow, AD; Alzheimer's disease
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Figure 2. SPM analysis results show areas with decreased regional cerebral blood flow in pafients with AD in comparison to control
subjects (uncorrected p<Q.001).
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Table 4. Areas with Significantly Reduced rCBF in SvaD Patients in Comparison to AD

Brain region Talairach coordinates: x, y, z (mm) Z-score

Right Parahippocampal gyrus 24 -35 -3 3.67

Right Parietal sublobar white matter 30 -49 25 3.54

Right Frontal subgyral white matter 24 18 19 3.51

Right Cingulate gyrus 16 15 29 3.42

Right Thalamus 6 9 8 3.38

Left Insula -42 -15 12 3.07

Left Frontal subgyral white matter -20 7 31 3.03

p (0.001, uncorrected

TCBF. regionat cerebral biood flow, AD; Alzheimer’s disease, SVaD; subcortical vascular dementia
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Figure 3. SPM analysis results show areas with decreased regional cerebral blood flow in patfients with SVaD in comparison to those

of AD (uncorrected p<Q.01).
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