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Current approach

• Complex phenotype (eg ischemic stroke, 
subtype, aneurysm, univariate/binary)

• Intermediate phenotype (eg white matter 
disease,  QTL)

• Gene architecture
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Different approach

• Complex phenotype (facial features)

• Phenomics using principal component analysis

• Apply statistical modeling (BRIM): one statistical 
construct using relationship modeling

• Genetic architecture
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MRA of circle of Willis

• Large variation
• Biology not understood 

(DCE1, VEGF potential 
role)

• Differences in shape 
relevant for stroke 
pathophysiology

• Study individual absence 
or complex trait

• Complex analysis



Tools for analyzing MRA data

Image Tubularity Overcomplete graph Result
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Results
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Advantages
• The result is a symbolic model representing the 

vasculature (<> voxel segmentation)

– No voxels, but a tubular structure

– Shape, connectivity, diameter,... can be calculated 
automatically

• Vasculature is anatomically labeled allowing 
automatic measurement of relevant features 
(diameter, length, tortuosity) of specific vessels
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Phenotypes that could be studied or 
identifying relevant principal 

components

• Variants of circle of Willis

• Diameter of vessels

• Stenosis/occlusion

• Aneurysm

• ….



Further steps
• Validate MRA analysis to detect deviations from 

normal in pathological situations

• Identify relevant principal components from 
‘normal’ MRA and pathological MRA

• Perform genetic analysis of relevant subgroups




