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Background: Subcortical vascular dementia (SVaD) is a relatively homogeneous subtype of
VaD, but the mechanisms of cognitive dysfunction of subcortical VaD are not completely un-
derstood yet. This study investigated the changes of cerebral blood flow (CBF) in patients with
SVaD and the contribution of the white matter hyperintensity (WMHI) and clinical severity to
CBF changes. Methods: 99mTc- ethyl cysteinate dimer single photon emission computed
tomography (SPECT) was performed to measure the regional CBF and statistical parametric
mapping (SPM)99 software was applicated to automated and objective analysis of the SPECT
image data. Twenty three patients (male 12, female 11) of mild to moderate dementia who
met both the criteria of the DSM-IV and probable or possible NINDS-AIREN for VaD and have
subcortical white matter changes and lacunar infarctions on brain MRI and seventeen normal
control subjects (male 7, female 10) were evaluated. The severity of the WMHI was measured
by semi-quantitative scale method proposed by Méantyla. The severity of dementia was mea-
sured by clinical dementia rating (CDR) scale. Results: SPM analysis of SPECT image revealed
significantly reduced regional CBF in the right thalamus, left caudate nucleus, cingulate, bilat-
eral superior temporal, and left ventral subcallosal gyri in SVaD patients when it compared to
normal controls (corrected p<0.001). Among four WMHIs, only the deep WMHI was associat-
ed with the small CBF reduction in the left superior temporal gyrus (uncorrected p<0.01). The
reduction of CBF according to the severity of dementia was noted in the anterior and posterior
association areas (uncorrected p<0.01). Conclusions: Our study suggests that cognitive dys-
function of SVaD may be related with CBF reduction in the above mentioned brain areas, which
probably are not associated with the severity of periventricular WMHI and dementia.
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o} @3 apE =494 (single photon emission computed
tomography, SPECT)< ©]&3 7|53 A7 %A (functional
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ciation Internationale pour la Recherche et 1'Enseignement
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1) AZARIZAK Neuropsychological assessments)

ZANHAQl AA715e Adele] $4& Korean Mini-mental
State Examination (K-MMSE)[9]& ©]-&3}917 Xuje] 4]
3l A%+ Clinical Dementia Rating (CDR) HEZE o]&3}3ith
A8 1A 7)152] A& Seoul Neuropsychological Screen-
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2) X7|2HAA(Magnetic Resonance Imaging)
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(perivascular spaces)©] &3] #&=]7] W&o o]3o|A L}
= WHE G3A WA TTA7IA ST 11].

3) CHUREECEEEASE (SPECT imaging)

740-925 MBq®| 99mTc-ECDE AW FAFSIL 208 & A
o 4], fan-beam collimatorE ©]-83F multi-detector scanner
(ECAM plus; Siemens, Erlangen, Germany)Z ©]-43}o] 3
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4) Statistical parametric mapping =41

Matlab, version 5.3 (Mathworks, Inc, Natick, MA)Z}
SPM99 (Institute of Neurology, University College of Lon-
don, UK.)[12]& °l&ate] on|A] 4L sk¢ich. SPECT
olHE 3t AH9} P HEE Eeldte Analyze (Mayo
Foundation, Baltimore, Md.,, US.A.) AZEdo] 207 i
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Table 1. Demographic and clinical characteristics of SvaD
patients and control subjects

SVaD patients (n=23)  Control subjects (n=17)

Mean+SD Mean+SD
Age 66.10+1.33 61.50+1.71

(range 56-77) (range 56-77)
Male 12 4/3
Female 11 2
Education (years) 9.74+5.28 11.65+4.50
K-MMSE scores 19.27+1.33 27.13£13

SvaD: subcortical vascular dementia, K-MMSE: korean mini-mental
state examination.
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Fig. 1. SPM analysis results superimposed onto an axial (A) and sagittal (B) MRI template. Areas with decreased regional cerebral
blood flow in patients with SVaD in comparison to the healthy controls are presented in red and yellow colors (corrected p<0.05). SVad:
subcortical vascular dementia, R: right, L: left.

Table 2. Regions, P/T values of voxel and coordinates of the
significant (corrected, p<0.05) clusters with decreased region-
al cerebral blood flow in patients with SVaD compared with
healthy controls

Region (Brodmann area) Voxel P Co-ordinates
(corrected) X,Y,Z (mm)

R Thalamus 0.000 7.84 10,-8,18

L Superior temporal gyrus, BA 22 0.000 7.78 -50,2,2

L Subcallosal gyrus, BA 25 0.000 7.50 -6,8,-12

L Cingulate gyrus, BA 24 0.000 7.18 -4,16,26

L Transverse temporal gyrus, BA 41 0.002 6.31  -46,-20,10

L Caudate head 0.002 6.22 -4,16,2

L Anterior cingulated gyrus, BA24  0.002 6.16 -2,28,14
R Superior temporal gyrus, BA22  0.009 5.70 48,-6,0
R Inferior fontal gyrus, BA 47 0.021 5.39 42,14,-8

BA: Brodmann area, SVaD: subcortical vascular dementia, P: probability.
Ao gl AS2 Yeth I8]2 DWMHIs?| 9ol He
A2 425 theolge] QoA W W) WSS ¥
F7h GolAA vk, $AHOE ol oy A 4

Fig. 2. SPM analysis results superimposed onto an axial MRI %7} uncorrected p<0.01& WA YebstTh Ao o] Ho] mE
template. Areas with decreased regional cerebral blood flow 2 MR AL k= AEHE o= plojAAE 99

according to the severity of dementia (CDR score) in patients A o]EHE o) w
with SVaD are presented in yellow colors (uncorrected p<0.01). (dorsolateral prefrontal area) 2 thd thxjo] el Liehs

SVad: subcortical vascular dementia, R: right, L: left. Ou A JEE uncorrected 001 S2A UYEPRTHFIG. 2).
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