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BACKGROUND: Hemodynamics in intracranial aneurysms is thought to play an important role in their
growth and rupture. Usual computed fluid dynamics (CFD) based on three-dimensional (3D) computed
tomographic (CT) angiography requires a time-consuming process for analysis. Magnetic resonance fluid
dynamics (MRFD) based on MR images is a new tool for analyzing flow dynamics and a promising
method for obtaining such information more easily. We compared the data from MRFD and CFD and
studied the clinical feasibility of MRFD.

METHODS: A total of 15 aneurysms, including two ruptured ones, in 15 patients were investigated
with MR imaging and 3D-CT angiography. The flow data of MRFD and CFD, 3D stream lines, flow
velocity profile and wall shear stress (WSS) were extracted from the image reconstruction and were
compared each other.

RESULTS: Both flow dynamics images showed quite similar 3D flow pattern and WSS map. However,
the calculated value of maximum WSS was quite different and there was no significant correlation.

Further, in one ruptured case, CFD showed less visualization to evaluate the intra-aneurysmal flow.



Interestingly, one delayed rupture case showed a particular flow pattern with abnormal secondary flow in

the bottom of the aneurysm before rupture, which might suggest the specific finding of rupture risk.

CONCLUSION: MRFD is a valuable and less invasive tool to evaluate aneurysmal fluid dynamics. It

can be obtained from the usual MRI examination without contrast medium and exposure to radiation.

Although there is a problem of consistency of the absolute value of WSS between MRFD and

conventional CFD, it may be useful to predict the risk of enlargement or rupture of aneurysms based on

the information of the similar distribution of WSS and flow patterns. The quantifiable analysis and

establishment of a meaningful threshold for high risk should be further studied.
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Fig1

A representative case of type V pattern in a
case of right IC anterior wall ruptured
aneurysm (Case 13). Note that MRFD (B)
shows the vortex flow more clearly than

CFD image (A).
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