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Analysis of Regional Cerebral Blood Flow using Brain SPECT in
the Patients with Mild Cognitive Impairment According to
Subtypes
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Background: There are few studies in the analysis of regional cerebral blood flow (rCBF) using
HMPAQO SPECT in mild cognitive impairment (MCI) patients according to their subtypes. The aim
of this study is to assess the specific patterns of rCBF in patients with MCI using Tc-99m HMPAO
SPECT, and to compare the differences of rCBF among the subtypes of MCI. Methods: We recruit-
ed 192 MCI patients consecutively according to the Petersen’s clinical diagnostic criteria, who
visited to the Dementia and Memory Clinic between January 1, 2005 and December 30, 2007.
Ninety seven subjects who performed the brain MRI and Tc-99m HMPAO SPECT were includ-
ed in this study. They were classified by three subtypes of MCl according to their deficits in cog-
nitive domains; amnestic single domain MCI (aMCl-s, n=23), amnestic multi-domain MCI (aMClI-
m, n=58), non-amnestic MCI (naMClI, n=16). The rCBF were analysised by using statistical param-
eter mapping (SPM) analysis method. The SPECT data of all patients with MCI were compared
with those of normal control and then the three groups of MCI were individually compared with
those of control subjects. Results: SPM analysis of the SPECT image showed significant perfusion
deficits on the both parahippocampal gyrus, left insula and left sub-lobar in all MCI (uncorrected
p<0.01). The patients with aMCl-s showed significant hypoperfusion on the left putamen and globus
pallidus (uncorrected p<0.01). The patients with aMCI-m showed significant hypoperfusion areas
on the left insula, left posterior cingulate gyrus, right parahippocampal gyrus and right cuneus (uncor-
rected p<0.01). The patients with naMClI revealed no significant hypoperfusion areas (uncorrect-
ed p<0.01). Conclusions: Our study shows characteristic and different pattern of perfusion deficits
in patients with MCI. And, the pattern of perfusion deficits in amnestic multi-domain MCI are very
similar to that of early stage of Alzheimer’s disease.
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Table 1. Demographic findings and clinical data of subtypes in
all MCI patients

Variables aMCl-s aMCl-m naMCl value
(n=23) (n=58) (n=16) P

Age (y7) 649+826 6824602 683+588 035

Education (yr) 83+405 60+473 59+558 0.172

K-MMSE 268+214 243+321 246+497 0005

Sx. duration (mo) 24.3+£30.81 24.8+2556 155+18.82 0.75
GDS 15617799 1721+£6.40 20.63+525 0.046

MCI, mild cognitive impairment; aMCl-s, amnestic mild cognitive impair-
ment single domain; aMCl-m, amnestic mild cognitive impairment mul-
tiple domain; naMClI, non-amnestic mild cognitive impairment; yr, year;
mo, month; K-MMSE, Korean version of Mini Mental State Examination;
GDS, geriatric depression scale.
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Table 2. Areas with significantly reduced rCBF in patients with
all MCl

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

Left cerebellum -6 -63 -10 2.88

Left sub-lobar area -16 1 -10 3.40

Left insula -42 10 0 250

Right parahippocampal 24 -41 -8 3.15
gyrus

p<0.01, uncorrected.
MCI, mild cognitive impairment.

Table 3. Areas with significantly reduced rCBF in patients with
aMCl-s

Brain region Talairach coordinates: x, y, z (mm) Z score
Left cerebellum, uvula -12 -66 -34 3.66
Left cerebellum, culmen -4 -63 -9 2.93
Left putamen -28 -6 0 2.55
Left globus pallidus -22 -4 -5 2.45

p<0.01, uncorrected.
aMCl-s, amnestic MCI single domain.
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Fig. 1. SPM analysis show areas with decreased rCBF in patients
with all MCI (uncorrected p<0.01).
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Table 4. Areas with Significantly Reduced rCBF in Patients with
aMCl-m

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

Left cerebellum -30 -44 -20 3.98

Left insula -44 12 -1 353

Left posterior cingulate -12 -58 14 3.10
gyrus

Right parahyppocampal 24 -43 -10 3.05
gyrus

Right cuneus 2 -97 3 3.29

Right sub-lobal area 26 -10 -1 3.10

w,\" 'uw‘l‘ 'y

p<0.01, uncorrected.
aMCl-m, amnestic MCI multiple-domain.

Fig. 2. SPM analysis show areas with decreased rCBF in patients with aMCl-s (uncorrected p<0.01).
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