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Hemodynamic Outcome of Successful Bypass Surgery in Patients with

Atherosclerotic Cerebrovascular Disease: A study with Acetazolamide and
P™¢-ECD SPECT

Jae Seon Eo, M.D.T, Chang Wan Oh, MD,, Ph.D.2, Yu Kyeong Kim, MD., Ph.D.!, Fun Kyung Park, M.D.1,
Won Woo Lee, MD, PhD.", and Sang Fun Kim, MD, PhD.'

Departments of Nuclear Medicine' and Neurosurgeryz, Seoul National University College of Medicine, Seoul, Korea

Purpose: The aim of the study was to evaluate the hemodynamic changes after successful bypass surgery in
patients with atherosclerotic stenosis in ICA using ®Tc-ECD SPECT. Materials and Methods: Fourteen patients
(MF=86, mean age; 60%9 vyears) who underwent STA-MCA anastomosis for unilateral atherosclerotic
cerebrovascular disease were enrolled. *™Tc-ECD basal/acetazolamide perfusion SPECT studies were performed
before, 10 days and 6 months after bypass surgery. Perfusion reserve was defined as the % changes after
acetazolamide over rest image. Regional cerebral blood flow and perfusion reserve were compared preoperative,
early-postoperative and late-postoperative scans. Results: The mean resting perfusion and decrease in perfusion
reserve in affected ICA territory on preoperative scan was 524%35 and -79%4.7%, respectively. The resting
perfusion  was significantly improved after surgery on early-postoperative scan (mean 537%27) and
late-postoperative scan (mean 53.3%2.5) compared with preoperative images (p<0.05, respectively). Resting perfusion
did not showed further improvement on late-postoperative scan compared with early-postoperative scan. The
perfusion reserve was -3726% on early-postoperative scan, and -16%2.3% on late-postoperative scan, which
was significantly improved after surgery. Additionally, further improvement of perfusion reserved as observed on
late-postoperative scan (p<0.05. While, in the unaffected ICA territory, no significant changes in the resting
perfusion and perfusion reserve was observed. Conclusion: The improvement of resting perfusion and perfusion
reserve in early-postoperative scan reflects the immediate restoration of the cerebral blood flow by bypass surgery.
In contrasts, further improvement of perfusion reserve showing on late-postoperative scan may indicate a good
collateral development after surgery, which may indicate good surgical outcome after surgery. (Nucl Med Mol
Imaging 2006:40(6):293-301)

Key Words: atherosclerotic carotid artery stenosis, STA-MCA anastomosis, hemodynamic changes, acetazolamide,
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Table 1. Clinical Characteristics of the Subjects

OfAH Q) ZatBsoky UM 35T 29

%_6': ez EO# EHA I:\J;Q.

?‘Lttﬁ:}ebcgrs age/gender site ggggg? of significant cerebral infarction recipient vessels
1 58/M right M1 femporoparietal double

2 64/F left ICA parietal angular br.
3 73/M left ICA mulfiple, subcortical WM angular br.
4 68/M leff M1 multiple, PYWM frontal br.

5 64/F left ICA parietal angular br.
6 62/F left ICA parietal angular br.
7 68/M right M2 multiple, PVYWM angular br,
8 58/M right ICA temporal temporal br.
9 56/M right M1 multiple, PYWM angular br.
10 44/M right M1 no lesion frontal br.
11 61/M left M1 parietal double

12 45/M right M1 frontal and temporal angular br.
13 69/F right ICA basal ganglia angular br.
14 50/F left ICA no lesion angular br.

MCA : middle cerebral artery, ICA : internal cerebral artery, WM : white matter, PVWM : periventricular white matter, br.
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Fig. 1. This figure illustrates the procedure for imaging processing of rest/acetazolamide SPECT scans. Basal and
acetazolomide images of each study were redligned and normalized into the standard space of ICBM (infemnational
consortium for brain mapping) using SPECT template to apply a standard ROI (region of inferest) for infemal carotid
artery (ICA). Normalized images were masked fo select non-infarcted gray matter by threshold (> 50% of maximum

intensity in the mean images of the three studies).
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Fig. 2. This shows a representative image of individual ROl for non-infarcted ICA temitory. (A) A severe perfusion defect in the
parieto-occipital area (A) and matched high signal intensity on T2 MRI (B) indicating cerebral infarction is shown. (D) The brain mask
for non-infarcted brain regions was properly created by threshold (C) and superimposed on own MRI (D). Finally, ROl non-infarcted ICA
teritory was individually created and applied to the SPECT data for quantitation of resting perfusion and perfusion reserve.
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Fig. 3. This figure lllustrates the changes in resting cerebral perfusion (A) and vascular reserve (B) in affected and contralateral ICA feritory
of patients who performed STA-MCA anastomasis due fo unilateral atherosclerotic stenosis. Note that increase in resting perfusion after
anastomosis was significantly in early and no further change in late. In terms of vascular reserve, the improvement was significant in early
and further improvement showed at 6 month after surgery (* significant at p<0.05, repeafed measures one-way ANOVA test),
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A. Pre-operative

SPECT

Acetazolamide
SPECT

Vascular
reserve

TFCA

B. Post 10 day

C. Post 6 mon

Fig. 4. This is a representative case of 44-old-year male who underwent STA-MCA anastomosis surgery due to
atherosclerotic stenosis in right MCA. Resting hypoperfusion and decreased vascular reserve was seen in right
MCA territory on pre-operative brain perfusion SPECT. Focal narrowing in right MCA M1 was found on TFCA (A).
After bypass surgery. the increases in the vascular reserve as well as resting perfusion are seen on follow up scan
(B.C). However, vascular reserve on the perfusion SPECT scan 10 days after surgery was still decreased and it
had a further improvement on late time of the follow up (6 month after bypass surgery). TFCA on the same fime
demonstrated well-developed collateral vessels in the anastomosis site.
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