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Hemodynamic features of pial collaterals in patients with asymptomatic 
high-grade internal carotid artery stenosis

Conclusions: • Absence of secondary collateral flow in our group of asymptomatic patients
• High potential to detect future pial collateral flow  

Discussion: • Pial collateral recruitment is considered to be a sign of severely deteriorated hemodynamics and insufficiency of oxygen supply 4,5

• In our group of asymptomatic patients, hemodynamic impairment might still be compensated possibly also by primary collateral pathways 

via the Circle of Willis 6
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Methods: 
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• No stroke or severe head trauma
• Asymptomatic and Unilateral
• NASCET > 70%
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Results:

Ø High CoV voxels were symmetrically distributed over hemispheres in both, the 
ICAS and HC groups, indicating no collateral recruitment. (Fig. B)

Ø Within the high CoV mask, CBF and rCBV were significantly elevated by 
approximately 20% compared to grey matter in ICAS and HC. (Fig. C-D)

Ø In contrast, rOEF was 20% lower in high CoV compared to grey matter in both 
groups. (Fig. E)

Ø The hemodynamics within high CoV voxels imply a high density of arteriols in 
high CoV voxels.3

Background: • Internal carotid artery stenosis (ICAS) accounts for 10-20% of strokes1

• Significance of secondary collateral flow in chronic hypoperfusion as induced by ICAS is not understood

• Coefficient of variance (CoV) of a dynamic susceptibility contrast (DSC) time series as a proxy of pial 
collaterals2

• Investigation of high CoV voxels in ICAS and healthy controls (HC) and characterization of these voxels with 
respect to hemodynamic properties Image modified from „Carotid artery stenosis“

by BruceBlaus licensed CC BY 3.0; Image modified
from „Brain“ by Zoë Austin licensed CC BY 3.0; Image

from „Tomography“ by Delwar Hossain licensed CC BY 3.0


