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Correlation of the intracranial collateral circulation and acute ischemic cerebrovascular disease in
patients with unilateral internal carotid artery severe stenosis
ZHENG Tie-jin, SHI Jin-sheng, KAN Zhi-sheng
( Department of Neurosurgery , Beijing Anzhen Hospital Affiliated to Capital Medical University , Beijing 100029 , China )
Abstract: Objective To study the relationship between the intracranial collateral circulation and acute ischemic cere-
brovascular disease in patients with unilateral internal carotid artery (ICA) severe stenosis. Methods Thirty-nine patients
with unilateral ICA stenosis( =70% ) were selected in Beijing Anzhen Hospital from February 2010 to December 2013 as the
subject. Among the patients, 18 patients with acute ischemic cerebrovascular disease as the symptom group,21 patients without
acute ischemic cerebrovascular disease as the symptomless group. Willis circle and collateral vessels diameter of the patients
were observed in the two groups. The relationship between the intracranial collateral circulation and acute ischemic cerebrovas-
cular disease was analyzed in patients with unilateral ICA severe stenosis. Results The incidence rate of hypertension in
symptom group was significantly higher than that in symptomless group( P <0.05). The degree of ICA stenosis in symptom
group was significantly more than that in symptomless group (P < 0. 05). The compensatory function of collateral vessels in
symptom group was significantly lower than that in symptomless group( P <0.05). The integrity rates of anterior ring and pos-
terior ring of Willis circle in symptom group were 72.2% (13/18) and 61.1% (11/18). The integrity rates of anterior ring and
posterior ring of Willis circle in symptomless group were 95.2% (20/21) and 90.5% (19/21). The integrity rates of anterior
ring and posterior ring of Willis circle in symptom group were significantly lower than those in symptomless group(P <0.05).
The aberration rates of anterior ring and posterior ring in symptom group were 27.8% (5/18) and 38.9% (7/18). The aberra-
tion rates of anterior ring and posterior ring in symptomless group were 4.8% (1/21) and 9.5% (2/21). The aberration rates
of anterior ring and posterior ring in symptom group were significantly higher than those in symptomless group( P <0.05). The

diameter of anterior communicating artery in symptom group was significantly less than that in symptomless group(P <0.05).
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There was no significant difference in the diameter of posterior communicating artery between the two groups( P >0.05). Con-
clusions The compensatory function of Willis ring is related to the aberration of Willis ring and the diameter of anterior com-

municating artery and posterior communicating artery. The compensatory hypofrontality of Willis ring is the main factor for acute

ischemic cerebrovascular disease in patients with unilateral ICA severe stenosis.
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