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Computational fluid dynamics analysis of cerebral small vessel disease using
ultrahigh field magnetic resonance imaging

Sasaki, Makoto
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We performed computational fluid dynamics (CFD) analysis of lenticulostriate

arteries (LSAs) in patients with non-cardioembolic acute stroke patients using high-resolution
magnetic resonance angiography at 7T. We found that wall shear stress (WSS) and other related
metrics of the LSAs ipsilateral to the infarct in the LSA territory were lower than those of the
contralateral LSAs. In contrast, these metrics of the proximal middle cerebral artery (pMCA) showed
no substantial differences between ipsilateral and contralateral sides. Further, in the patients
with infarct in the non-LSA territory, the metrics of LSA and pMCA showed no apparent laterality.
These results suggest that impaired WSS and other CFD metrics of the perforating arteries are
closely related to infarct generation by small vessel disease. The CFD method we established is
considered a promising technique for evaluating progression of small vessel disease and risks of
stroke events.
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repetition time (TR)/echo time (TE), 14/3.4 ms;
flip angle, 15 degree; field of view (FOV), 12
cm; reconstruction matrix size, 512x320; slice
thickness, 0.60 mm; reconstruction voxel size,
0.23x0.23%0.30 mm after zero-fill interpolation
(Z1IP) ; number of slices, 192; number of
excitations (NEX), 2.
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