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Patient-specific assessment of hemodynamics by computational fluid dynamics and
gene expression profiling in patients with bicuspid aortopathy.
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Hemodynamics related to eccentric blood flow may factor into the development
of bicuspid aortic valve aortopathy. We investigated wall shear stress distribution by means of
magnetic resonance imaging-based computational fluid dynamics in patients with a bicuspid aortic
valve. Furthermore, we aimed to identify key molecules driving bicuspid aortic valve aortopathy
through gene expression profiling achieved by microarray analysis and subsequent in vitro
experiments. In bicuspid aortic valve, right handed abnormal aortic helical flow was seen in the
ascending aorta and transverse arch. No such flow was seen in the patients with tricuspid aortic
valves. The patients with bicuspid aortic valves were likely to have jet flow/wall impingement
against the greater curvature of the proximal ascending aorta, resulting in remarkably increased
wall shear stress around the impingement area.
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