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MRI-CFD combined analysis of brain aneurysm for initiation and growth factor of
aneurysm
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We developed the new CFD analysis method using the 4D-PC-MRA flow data. Our CFD
results were compared to the flow data by 4D-PC-MRA. Five unruptured cerebral aneurysms were included in
this study. 3D-computational meshes were created from 3D-DSA images and CFD simulations were performed
for two conditions: I= patient-specific inflow measured by 3D-PC MRA, Il= patient-specific inflow and
outflow measured by 3D-PC MRA. Difference in flow vector between CFD and PC-MRA was calculated at parent
artery, aneurysm and distal arteries. The flow features such as vector map were similar between CFD and
4D-PC-MRA. There are no significant difference between condition I and I, but aneurysm showed
statistically large flow difference compared to parent artery and distal arteries. Further study is
needed to combine whole flow data of 4D-PC-MRA for CFD simulations.
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Eu: difference of flow vector, N=number of voxel,
vm=flow by PC-MRA, vc=flow by CFD
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Eu | 1
Parent 25.6+5.5 25.6+5.6
Aneurysm 72.3£19.7 65.8+11.2
Distal 41.7£17.7 35.7+10.1
Eu I II
Parent 31.2+49.5 31.1+£9.6
Aneurysm 101.5+40.5 | 95.2+28.2
Distal 52.7+16.6 50.2+18.6
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