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Computational modeling of patient-specific cardiovascular dynamics based on
multimodality medical imaging
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This study developed clinical image-based computational frameworks of fluid
dynamics simulator using high-performance computing, artifact removal algorithm from magnetic
resonance imaging (MRI) of physiological flow, and flow data assimilation using MRl images.
Computational simulation of the left atrium (LA) based on electrocardiography-gated computed
tomography clarified the effect of lobectomy on LA hemodynamics. Next, subject-specific assessment
and correction of the artifact in flow MRl data was developed and its efficacy was demonstrated
using MRI images of cerebrospinal fluid flow in the brain ventricle system. Furthermore, a flow data

assimilation based on MRI images was developed based on optimal boundary controls and numerical
examples successfully demonstrated its capabilities to obtain fine and physically consistent
profiles of physiological flow in living bodies.
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