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Research on the method to predict future rupture of intracranial aneurysms in the
clinical field
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MR fluid dynamics (MRFD) using 3D cine PC MR dataset for straight acrylic pipes
showed that when the ratio of pixel size for the pipe greater or equal to 6 mm was set at 30% or lower,
spatially-averaged velocity measurements were highly accurate. A pixel size ratio of 10% or lower allowed
accurate maximum velocity measurements. It was difficult to accurately measure maximum velocity of the
3-mm pipe, the size of an intracranial major artery, although the error for spatially-averaged velocity
was 20% or less.

Quantitative accuracies in flow vectors and wall shear stress SWSS) for intracranial arteries were not so
good in MRFD using computational fluid dynamics (CFD) as a gold standard. However, qualitative accuracies
of distribution patterns of streamlines and WSS, and flow patterns were good. Therefore, MRFD can be used
in the clinical field. CFD is still necessary for accurate hemodynamic analysis and MR based CFD can
predict the initiation of the intracranial aneurysm.
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