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Visualizing cerebral arterial collaterals: MRI using vessel-encoded arterial spin labeling perfusion imaging compared with DSA
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[Abstract] Objective: To evaluate the collateral flows via the circle of Willis (COW) and leptomeningeal anastomoses
using vessel encoded arterial spin labeling (VE-ASL) perfusion imaging. Methods: Ten patients (9 symptomatic,1 asympto-
matic) had unilateral ICA stenosis over 70% or MCA stenosis diagnosed by ultrasonography were investigated by MRI VE-
ASL. Seven continuous slices with slice thickness as 8mm and interval as 2mm were measured. Three-colored maps of the
left carotid artery,right carotid artery and posterior circulation territories were performed. All patients had DSA 1 week be-
fore MRI. The pattern of collarterals on the side of the stenosis was investigated with VE-ASL and DSA. In each patient the
pattern of collateral flow via the circle of Willis or leptomeningeal anastomoses was categorized into 4 types: Type [ ,colla-
teral flow coming from contralateral ICA only; Type I , from posterior circulation only; Type [l s from both contralateral
ICA and posterior circulation; Type IV ,no collateral flow from either contralateral ICA or the posterior circulation. The
number of collateral flow via leptomeninngeal anastomoses was recorded. The results were compared in cross table,and kap-
pa coefficient was calculated to determine the agreement between VE-ASL and DSA. Results: Based on DSA findings, there
were Type [ ,(1 patient) ; Type Il ,(2 patients) ; Type Il » (5 patients) ;and Type [V, (2 patients). Based on VE-ASL fin-
dings,there were Type | (1 patient) ,Type [l (3 patients), Type [l (4 patients) and Type [V (2 patients). The Kappa
value between VE-ASL and DSA was 0. 855, which were agreeable statistically (Z=4. 421, P<C0. 0001). The collateral
flows via leptomeninngeal anastomoses were found in 6 patients (8 brain areas). Conclusion: VE-ASL could show the collat-
eral flow via COW and leptomeningeal anastomoses non-invasively.
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