
 

Completeness of Circle of Willis in patients with 
acute ischemic stroke: a predictor for functional 
outcome? 
 
Project Proposal  
 
An acute ischemic stroke occurs when an intra-cranial artery is partially or completely 
occluded by a thrombus (or clot) causing a decrease in the supply of oxygen and nutrients to 
the brain [1]. This can lead to the formation of two zones: core (cerebral tissue that cannot 
restore function) and penumbra (cerebral tissue that can restore function on reperfusion) [2]. 
The survival of penumbral tissue depends on the cerebral collateral circulation mostly due to 
the Leptomeningeal Anastomoses (LMAs) [3]. LMAs allow retrograde filling when there is an 
acute vascular occlusion [4]. Secondary collateral capacity is an important factor in selection of 
patients who may benefit from intra-arterial treatment [5-7] and it can be quantified with an 
established measure called collateral score [8]. 
 
The primary collateral arteries, the Circle of Willis (CoW) are relatively understudied. Previous 
studies show that complete CoW is present in no more than 50% of the population. It may 
include partially or completely missing anterior or posterior blood vessels. However, the effect 
of incomplete CoW on retrograde filling and functional outcome after stroke treatment in this 
situation is not clear. 
 
In this project, you will analyse baseline CT angiography images to grade the completeness of 
Circle of Willis. Furthermore, you will identify the associations between variations in CoW 
models and the secondary collaterals via LMAs and functional outcome in patients with anterior 
circulation proximal artery occlusions. 
 

Research Questions: 
 

 What is the status of the completeness of Circle of Willis (CoW) in patients with acute 
ischemic stroke? 

 Is there an association between the completeness of CoW and the secondary 
collaterals graded by Collateral Score and functional outcome?  

 Is this association dependent on the location of occlusion? 
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