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Fluid-structure interaction simulations of heart valves:
From aortic valve prostheses for adults to congenital valve diseases
in newborn children

Dr. Karoline-Marie Bornemann
Department of Pediatrics (Cardiology), Stanford University

The talk discusses examples of fluid-structure interaction (FSI) in heart valves ranging from
aortic valve prostheses in adults to the modeling of rare and severe congenital valve diseases
in newborn children.

Part | presents mechanisms how blood flow transitions to turbulence downstream of surgical
and transcatheter heart valve prostheses for adults. Depending on their design, the valve
leaflets may exhibit fluttering, suspected to negatively affect the valve's durability and
performance.

Part Il shows how FSI simulations can be utilized to study rare and severe congenital heart
diseases in newborn children with the goal to guide complex surgical repair planning. Our study
provides the first patientspecific FSI simulation of a quadricuspid truncal valve in neonatal
hemodynamic condition
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