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Serial *"Te-HMPAO Brain SPECT for Assessing Perfusion Improvement
after EDAS in Moyamoya Patients

Kyung Han Lee, M.D., Sang Hyung Lee, M.D.,* Jeong Seok Yeo, M.D., Chul Eun Kwark, M.D,,
June-Key Chung, M.D., Myoung Chul Lee, M.D.,, Byoung Kyu Cho, M.D.* and Chang-Soon Koh, M.D.

Department of Internal Medicine & Department of Neurosurgery*,
Seoul National University College of Medicine, Seoul, Korea

Encephalo-duro-arterio-synangiosis (EDAS) is a relatively new surgical procedure for treatment of
childhood moyamoya disease. We assessed regional cerebral perfusion in moyamoya patients before
(1.3 mo) and after (6.8 mo) EDAS with *Tc-HMPAO brain SPECT. A total of 21 EDAS operations
in 17 moyamoya patients was included. Preoperative. CT or MRI showed cerebral infarction in 14
patients and carotid angiography showed Suzuki grade I to V stenosis in 6%, 9%, 62%, 12% and
12% of the hemispheres respectively. Preoperative SPECT showed regional hypoperfusion in all
patients, bilateral frontal and temporal lobes being the most frequently involved site. 4 X 4 pixel sized
ROIs were applied on the frontotemporal cortex in 3 slice averaged transverse tomographic images.
An index of regional perfusion was measured as:

Pl (%)=average F-T activity/average cerebellar activity X 100

Pre-EDAS ipsilateral PI ranged from 23.7 to 98.4% (mean: 74.3+17%) and increased significantly
after operation (81.4%+17%, p<0.001). Individual post-EDAS PI improved in 15/21 cases, showed no
significant change in 5 and was slightly aggravated in 1. The amount of clinical improvement (JCI)
was graded with a scale of 0 to 4 based on frequency and severity of TIA attacks. When patients were
grouped according to pre-EDAS PI, group II (PI 70~89) showed a significantly higher 4CI (3.3)
compared to group I (P1<70, 1.57) or group III (P1>90, 0.5) (p<0.001). The amount of perfusion
improvement (4PI) showed significant correlation with ACI (r=0.42, p=0.04). 4PI did not, however,
correlate with the amount of neovascularization assessed angiographically in 8 patients. Serial
HMPAO SPECT is an useful noninvasive study for assessing perfusion improvement after EDAS in
childhood moyamoya patients.
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Fig. 1. Distribution of regional hypoperfused lesions
seen in preoperative SPECT. Bilateral frontal
and temporal lobes was the most frequently
involved site, followed by the parietal lobe.
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Fig. 2. Serial SPECT of a 9 year old patient with grade IIl stenosis of the left ICA. Preoperative servere
hypoperfusion in the left frontoparietal lobes (A) improved markedly after left side EDAS (B). The
perfusion index increased by 18% and the patient showed grade 2 improvement of ischemic attacks.
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Fig. 3. A 5 year old patient with grade IV stenosis of the right ICA showed no improvement of markedly
decreased perfusion before (A) and after (B) right side EDAS. Quantified PI showed an insignificant
change of —0.5%, but the patient had a significant amount (grade 3) of symptomatic improvement.

Perfusion index (P1)

100 p < 0.001

M6
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pre EDAS post EDAS
Fig 4. Distribution of ipsilateral perfusion index
before and after EDAS. Perfusion index im-
proved in most patients, and the mean PI in-
creased significantly (p<0.001).
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Fig. 6. When the patients were divided into 3 groups
according to the preoperative PI, the group
with moderate pre-EDAS PI (70 to 90%) had a
significantly higher degree of clinical improve-
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