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Evaluation of Surgical Outcome with Pre-and Post-operative Rest/Acetazolamide

Tc-99m HMPAO SPECT in Children with Moyamoya Disease
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J-K Chung, M.D. and MC Lee, M.D.

Departments of Nuclear Medicine and Neurosurgeryl,
Seoul National University College of Medicine Seoul, Korea
Department of Nuclear Medicine’, Inha University Hospital, Inchon, Korea

Purpose: This study was performed to evaluate the outcome of encephalo-duro-arterio-
synangiosis (EDAS) surgery with rest/acetazolamide Tc-99m HMPAO SPECT in moyamoya
disease. Materials and Methods: Rest/acetazolamide subtraction SPECT with consecutive
acquisition were done before and 2 months after 21 EDAS surgeries in 18 patients. Perfusion
decrease was graded visually for 14 areas of each hemisphere as 0 (normal) to 3 (defect)
using 4 point scoring system. Postoperative rest perfusion or perfusion reserve was compared
with preoperative ones. Results: Among 294 areas of 21 hemispheres, rest perfusion abnor-
mality was found in 97 areas of 15 hemispheres. Decrease of perfusion reserve was found in
146 areas of 18 hemispheres. Six hemispheres having normal rest perfusion and 12 of 15
hemispheres having rest perfusion abnormality showed reserve decrease. Three having rest
perfusion defect did not change after acetazolamide in preoperative SPECT. After operation,
16 patients (89%) demonstrated clinical improvement. Fifteen among 18 hemispheres (83%)
with decreased reserve improved. Rest perfusion abnormality improved in 6 among the 15
hemispheres (40%). The areas having rest perfusion and/or reserve decrease improved in 87
among 146 areas (60%). Decrease of reserve improved in 85% (68/80). However, areas
without reserve decrease also improved in 29% (19/66). The better was preoperative rest
perfusion in involved areas or the more decreased vascular reserve, the more improved
perfusion and reserve after operation. Conclusion: We conclude that assessment of perfusion
and perfusion reserve using rest/acetazolamide brain perfusion SPECT predict the surgical
outcome in patients with moyamoya disease. (Korean J Nucl Med 1998;32:314-24)
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Fig. 1. Protocol of sequential acquisition of rest/acetazolamide stress Tc-
99m-HMPAO perfusion SPECT.
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Fig. 2. Regions of interests. Central frontal: CF, anterior frontal AF, posterior frontal: PF, dorsolateral
frontal: DLF, inferior frontal: IF, superior parietal: SP, infetior parietal: IP, anterior temporal: AT,
posterior temporal: PT, medial temporal MT, lateral temporal: LT, superior temporal: ST, visual
occipital: VO, visual association: VA.

L Cerebral hemisphere 21 J
// \\
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Rest perfusion Normal 6 | Decrease 15
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Perfusion reserve Decrease 6 @ @56’9

Fig. 3. Perfusion and perfusion reserve of 21 cerebral hemisphere. Among 15
hemisphere with decreased perfusion before operation, 3 did not change
after administration of acetazolamide and were considered to have preserved
perfusion reserve.
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perfusion before operation.
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Table 1. Perfusion and Reserve in 21 Cerebral Hemispheres before Operation

1. Frontal lobe

2. Temporal lobe

Acetazolamide Acetazolamide
No change | Decrease No change | ‘Decrease
Rest Normal 5 4 Rest Normal 5 4
Decrease 5 7 Decrease 6 6
3. Parietal lobe 4. Occipital lobe
Acetazolamide Acetazolamide
No change | Decrease No change | Decrease
Rest Normal 5 3 Rest Normal 12 1
Decrease 8 5 Decrease 6 2
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Fig. 5. Recovery rate of perfusion according to per-
fusion reserve before operation.

Table 2. Areal Perfusion in Rest/Acetazolamide S-
PECT before Opreration. Normal: grade 0,

mild perfusion decrease: grade 1, severe
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grade 3
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Table 3. Recovery of Perfusion and Perfusion Reserve after Operation
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Fig. 6. (A) Pre-operative and (B) post-operative rest/ acetazolamide stress SPECT. Before operation, this
patient showed perfusion decrease and reserve decrease in left hemisphere. After operation, both

perfusion and perfusion reserve normalized.
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