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Improved Cerebral Blood Flow and Cerebrovascular Reserve after Carotid
Endarterectomy in Patients with Carotid Stenosis and Contralateral
Carotid Occlusion: Acetazolamide Stress Brain SPECT Study
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Abstract

Purpose: Carotid endarterectomy may benefit patients with bilateral carotid stenosis by improving cerebro-
vascular hemodynamics of ipsilateral as well as contralateral cerebral hemispheres. We investigated cerebro-
vascular hemodynamics after carotid endarterectomy in patients with contralateral carotid occlusion by
acetazolamide stress brain SPECT. Materials and Methods: Subjects were 14 symptomatic patients (all
men, mean age 66 yrs) with carotid stenosis (> 50%) with contralateral carotid occlusion. Acetazolamide
stress Tc-99m ECD brain SPECTs were performed within 2 weeks before and after carotid endarterectomy
using one day protocol. Cerebral blood flow (CBF) and cerebrovascular reserve (CVR) were assessed
visually. In 12 patients, correlation between the patency of proximal anterior cerebral or anterior communi-
cating arteries (Al/A-comm) and the improvement of CBF or CVR after endarterectomy was assessed.
Results: Preoperative SPECT showed reduced CBF in 2 ipsilateral and 10 contralateral hemispheres. CVR
was reduced in 4 ipsilateral and 9 contralateral hemispheres. Of 12 hemispheres with reduced CBF, 2
hemispheres (16.7%) showed improvement of CBF after endarterectomy. However, reduced CVR was
improved in all 4 ipsilateral and 7 of 9 (78%) of contralateral hemispheres after endarterectomy. Three of
4 with stenotic Al/A-comm and 4 of 8 with patent A1/A-comm had reduced contralateral CVR. Reduced
contralateral CVR improved in all 3 patients with stenotic A1/A- comm and 3 of 4 with patent A1/A-comm.
Conclusion: Acetazolamide stress brain SPECT demonstrated improvement of compromised cerebrovascular
reserve in not only ipsilateral but also contralateral hemispheres of patients with contralateral carotid
occlusion after carotid endarterectomy, and may, therefore, be useful for evaluating cerebral blood flow and
cerebrovascular reserve after carotid endarterectomy. (Korean J Nucl Med 1999;33:352-61)
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Table 1. Clinical, Radiologic and Acetazolamide Stress Tc-99m ECD SPECT Data of Patients with Carotid
Stenosis and Contralateral Carotid Occlusion

Tc-99m ECD SPECT*

No. Psfi/ Symptom sCt:rr\Ztsli(: Angiography Circle of willis  Infarction pregperative Postoperative
ipsi contra  ipsi contra
1 57/M minor stroke 90% TFCA Acom occlusion  ipsi N/N NR NN NN
2 78M minor stroke 90% TFCA & MRA Al occlusion no NR R/R N/N RN
3 7YM TIA 90% MRA Al stenosis no RN NN RN NN
4 7M RIND 9% MRA Al stenosis 1o NN RR NN RR'
5 63M minor stroke 80% TFCA patent contra NN RN NN R/N
6 69/M stroke 60% MRA patent contra N/N R/N NN R/N
7 6I/M TIA 65% TFCA patent no NN RN NN R/N
8 58/M minor stroke 55% TFCA patent no NN RR NN RN
9 62M TIA 60% TFCA patent 1o NN RR NN RR'
10 65/M stroke 75% MRA patent contra N/R NN NN NN
11 68M TIA 70% TECA patent contra NR RR NN RR
12 51/M TIA 95% TFCA patent no R/R N/R NN NN
13 66/M TIA 70% not done unknown contra NN R/R NN R/N
14  75M minor stroke 60% not done unknown contra N/N RR NN R/N

Acom: anterior communicating artery; Al: proximal first portion of anterior cerebral artery; contra:
contralateral hemisphere;'ipsi: ipsilateral hemisphere; MRA: magnetic resonance angiography; RIND: reversible
ischemic neurologic deficit; TFCA: percutaneous transfemoral carotid angiography; TIA: transient ischemic
attach.

* SPECT Type: Type N/N=normal CBF/normal CVR, Type R/N=reduced CBF/normal CVR, Type N/R=
normal CBF/reduced CVR, Type R/R=reduced CBF/reduced CVR.

T cases with improvement in severity of CBF or CVR after carotid endarterectomy even though without

change in SPECT types.
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(740 MBq) Acetazolamide 1 g i.v. (1480 MBa)
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Fig. 1. One day protocol of basal and acetazolamide stress Tc-99m ECD brain SPECT. At 10 min after
injection of Tc-99m ECD, basal SPECT acquisition was started and 1 g of acetazolamide was injected.
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Table 2. Changes of Cerebral Blood Flow (CBF) and Cerebrovascular Reserve (CVR) on Acetazolamide Stress
Tc-99m ECD SPECT after Carotid Endarterectomy in 14 Patients with Ipsilateral Carotid Stenosis and
Contralateral Carotid Occlusion

Ipsilateral Hemishere

CBF CVR
Pattern®* (No.)

Preop., | Postop. improved Preop., | Postop. improved
N/N (n=9)
R/N (n=1) 1 0
N/R (n=3) 3 3
R/R (n=1) 1 1 1 1
Total (n=14) 2 1 (50%) 4 4 (100%)
Contralateral Hemisphere

CBF CVR

Pattern* (No.)

Preop., | Postop. improved Preop., | Postop. improved
N/N (n=2)
R/N (n=3) 3 0
N/R (n=2) 2 2
R/R (n=7) 7 1 7 5
Total (n=14) 10 1 (10%) 9 7 (78%)

* Type N/N: normal CBF/normal CVR; R/N: reduced CBF/normal CVR; N/R: normal CBFfreduced CVR;
R/R: reduced CBF/reduced CVR.
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Fig. 3. 51-year-old man with severe left internal carotid artery stenosis
and right internal carotid artery occlusion. Preoperative acetazo-
lamide stress brain perfusion SPECT shows reduced cerebral blood
flow (CBF) of left middle cerebral artery territories, and reduced
cerebrovascular reserve (CVR) of both anterior and middle cerebral
artery territories. After left carotid endarterectomy, follow-up
SPECT depicts not only improvement of reduced CBF and CVR of
ipsilateral (left) cerebral hemisphere but also improvement of
reduced CVR of contralateral (right) hemisphere.
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