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Development of Rupture-Risk-Prediction System for Aortic Aneurysm Using Fluid&#
8211;Structure Interaction Analysis.
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The abdominal aorta undergoes arteriosclerosis with aging, resulting in
elongated and curved flow paths that induce local turbulence and a decrease in local wall shear
stress (WSS). This promotes the worsening of atherosclerosis and further wall weakening through
coagulation-fibrinolysis and immune systems, leading to local wall bulging and further turbulence.
This vicious cycle creates abdominal aortic aneurysms. We developed an in-silico model using
fluid-structure interaction (FSI) analysis to iteratively reproduce this vicious cycle. This model
was validated against in-vivo results from contrast-enhanced MR angiography and 4D Flow MRI, and
in-vitro results from phantom experiments, in 12 actual AAA patients. The prototype model showed
that the non-dilated abdominal aorta remodels and gradually approximates the shape of an actual AAA.
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