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Computational fluid dynamics to predict the rupture of cerebral aneurysms

Hidenori, Suzuki
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Using simulated cerebral aneurysm model with blebs based on patient-specific
geometry, we developed new parameters on computational fluid dynamics (CFD) that quantify 3-dimensional
disturbed blood flow in the aneurysm dome. CFD analysis, a simulation process using patient-specific
geometry, is a promising tool to predict the natural course of cerebral aneurysms. However, the growing
number of proposed parameters remain inconsistent and confusing at least partly by inconsistent parameter
definitions, flawed experimental design, or variability in assumptions and compromises adapted in CFD
simulations. To confirm whether the findings are a cause, result, or mere epiphenomenon of an aneurysm
behavior, a large-scale prospective cohort study of unruptured aneurysms is performing to reveal the
hemodynamics of unruptured aneurysms that eventually rupture and those that do not, taking account of
many factors, including physiological and humoral parameters that may affect the results.
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