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Influence of Ischemic Lesions on *"Tc-HMPAQO SPECT Findings
in the Diagnosis of Alzheimer’s Disease

Kyung Han Lee, M.D., Myung Chul Lee, M.D., Dong Soo Lee, M.D., June Soo Kwon, M.D.*
Jong Ho Kim, M.D., June-Key Chung, M.D., Jong In Woo, M.D.*. and Chang-Soon Koh, M.D.

Departments of Nuclear Medicine and Department of Psychiatry*,
Seoul National University College of Medicine, Seoul, Korea

Brain perfusion SPECT shows typical regional perfusion abnormalities in Alzheimer’s
disease(AD) and is useful for its diagnosis. However, there is also arguement that these
patterns show significant overlap with other causes, and the accuracy for SPECT in
differentiating AD has shown conflicting results. We postulate that the variation in re-
ported results are partly due to a difference in patient or control selection with special
reference to the mixture of ischemic cerebral disease in the studied population. To deter-
mine the effect of ischemic lesions and the nature of control subjects on SPECT studies
for AD, we performed #"Tc-HMPAOQO single photon emission computed tomography
(SPECT) in 11 probable AD patients with a low (<4) Hachinski ischemic score and 12
non—demented age matched controls. Magnetic resonance imaging(MRI) disclosed ischemic
cerebral lesions in 27%(3/11) of the PAD group and 25%(3/12) of the control group.
Regional perfusion indices were quantitated from the SPECT images as follows and the
distribution of perfusion indices from both groups were compared. This was repeated with
controls after excluding those with significant ischemic lesions by MRI: regidnal perfusion
index=average regional count/average cerebellar count All PAD patients showed perfu-
sion abnormality in SPECT. However, 83% (10/12) of controls also showed perfusion ab-
normalities, and no pattern could reliably differentiate the two groups. After excluding
controls with significant cerebral ischemia, the difference in temporal and parietal perfu-
sion index was increased. A decreased temporo—parietal and any parietal or temporal per-
fusion index had a sensitivity of 18% and 36% in detecting AD, respectively. When
using a separate group of normal age mathced controls, the indices showed an even more
difference in the temporal and parietal lobes and the sensitivity of a decreased temporo—
parietal and any parietal or temporal perfusion index had a sensitivity of 36% and 55%
in detecting AD, respectively. Thus, the type of control with special reference to the pres-
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ence of ischemic cerebral lesions contribute significantly to the accuracy of perfusion
SPECT in diagnosing AD. This may have particular importance in the diagnosis of AD
in populations where the prevalance of cerebrovascular disease is high.

Key Words: Alzheimer’s disease, Dementia, Single photon emission computed tomography,
Magnetic resonance imaging, Ischemic cerebral disease
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(BDR), zz#}3 clinical dementia rating(CDR)-& -
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Table 1. Clinical, MRI and SPECT Findings in Control Group

NP test Symptoms** MRI Region of
No. Age Sex - SPECT
BDR CDR M L A S E Ischemia atrophy Hypoperfusion*
1 66 M 0 0 - — — — — Tiny - MidLtF & P
2 72 F 0 0 — — — — — Multiple + Mild both F, Lt T
3 74 F 0 0 — — — — — Tiny + MldLtF & T
4 33 M 0 0 — — — — — Tiny ++ RIF &P
5 70 M 0 0 — — — — — Multiple + Both F & P
6 70 F 0 0 - - - = Tiny - Both I
7 72 M 0 0 — — — — — Normal — Normal
8 81 M 0 0 — — — — — Multiple ++ DBothF&T&P
9 67 M 0 0 — — — — — Normal - Rt T, both T
10 68 M 0 0 — — — — — Noischemia - + RtT &P
11 68 M 0 0 - - = - Normal - MidRtF & P
12 68 M 0 0 — — — — — Small + Normal

NP test: neuropsychiatric test,
BDR: Blessed dementia rating, CDR: clinical dementia rating,
**M: memory loss, L.: language, A: Abstractions or calculation,
S: visuospatial orientation, P: executive abilities
*F: frontal, T: temporal, P: parietal, Rt: right, Lit: left

[ No ischemic Lesions
E3 Tiny Lesions
M |schemia orinfarctions

Control group A PAD group
Fig. 1. MRI findings in control group A and probable
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of control and 27% of PAD group. There
were additional tiny lesions suggestive of is-
chemic lesions in 42% and 18% of the control
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ischemic lesions, most of the patients and con-
trols also showed central brain atrophy.
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Fig. 2. Distribution of perfusion ratios of the frontal and occipital areas in
patient and control group A. No difference in distribution was ob-

served.
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Fig. 3. Distribution of perfusion ratios of the temporal and parietal areas
in patient and control group A. Although some patients showed rel-
atively lower perfusion no statistical difference in distribution was

observed as a group.
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Table 2. Clinical, MRI and SPECT Findings in PAD Group

Ag NP gt Symptoms** MRI Region of
No. Age Sex  of - SPECT
Onset BDR CDR M L A S E Ischemia atrophy Hypoperfusion*
1 73 F 72 6 2 + — + + — Tiny + RtT & P
2 67 M 66 1 1 + — 4+ — + Noischemia + BothF & T & P
3 70 M 65 7 2 + + + + 4+ Noischemia ++ LtT &P
4 77 F 74 10 4 + — + — + Noischemia + Both F
5 76 M 75 3 2 + — + + + Multiple ++ Both F & P
6 67 M 63 5 2 + 4+ + + + Multiple — Lt T
7 78 M 72 3 2 + — + 4+ + Noischemia + MidLtT & P
8 70 F 67 5 2 + — + + + Multiple — Mild Rt P
9 82 F 80 0 1 + — + + — Tiny + Mild Lt T
10 30 F 75 7 3 + + + + 4+ Noischemia ++ BothF&T&P
11 60 F 57 + + + + + Noischemia ++  Mild both F

NP test: neuropsychiatric test,

BDR: Blessed dementia rating CDR: clinical dementia rating,
**M: memory loss, Li: language, A: Abstractions or calculation,

S: visuospatial ortentation, P: executive abilities

*F: frontal, T: temporal, P: parietal, Rt: right, Lt: left

Table 3. Mean Temporal to Cerebellar Ratio in PAD
and Control Group

Table 4. Mean Parietal to Cerebellar Ratio in PAD
and Control Group

Region AD Group Control Group P value

Region AD Group Control Group P value

Right Control-A 0.88+0.05 0.14
Temporal 0.86+0.06 CA-no ischemia 0.89+0.05 0.09
Control-B 0.9210.03 0.003

Left Control-A 0.86x0.05 0.2

Temporal 0.85+0.04 CA-no ischemia 0.88+0.03 0.03

Right Control-A 0.87+0.05 0.07
Parietal 0.8431£0.05 CA-no ischemia 0.88+0.05 0.05
Control-B 0.904£0.05 0.005

Left Control-A 0.84+0.06 0.17
Parietal 0.84+0.06 CA-no ischemia 0.87+0.05 0.1

Control-B 0.93+0.04 0.001 Control-B 0.91+0.05 0.006
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Fig. 4. Distribution of perfusion ratios of the temporal and parietal areas
in patient and control group A after excluding 3 controls with sig-
nificant ischemic lesions as detected by MRI. More PAD patients
showed relatively lower perfusion and the difference was statisti-
cally significant in the left temporal and right parietal lobes.
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Distribution of perfusion ratios of the temporal and parietal areas

in patient and control group B, composed of a new set of age
mathced controls. The difference in perfusion distribution in these
regions showed a more prominent difference, which was significant

to a p value of under 0.01.
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