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ABSTRACT

Coronary blood flow is subjected to substantial cardiac-induced wall motion in addition to the
interaction between the blood flow and compliant arterial wall. Despite recent developments in
medical imaging, due to its size and motion, it is still difficult to image detailed cross-sectional
deformation of the coronary artery [1]. In this study, aiming to investigate biomechanical factors
contributing to coronary atherosclerosis, we examine the effects of coronary-artery deformation on
the heamodynamics. We do that by an approach that integrates cardiac CT and computational fluid—
structure interaction (FSI). Pulsatile flow in 3D moving vascular models of coronary arteries is
computed with the Space—Time Variational Multiscale (ST-VMS) method [2]. Displacement for part
of the arterial wall is prescribed (on lumenal surface), with the displacement estimated from cine-CT
images. Displacement for the other parts of the wall is determined through the interaction with the
blood flow. The structural mechanics model of the arterial wall includes the estimated element-based
zero-stress state [3-5]. Representative pulsatile flow and pressure waveforms are specified at the inlet
and outlet. The 3D flow fields computed with and without the wall motion are compared to
determine the effect of the wall motion on haemodynamics parameters. We previously reported that
cardiac-induced wall motion enhances oscillatory nature of the flow, which is primarily caused by
the pulsatile inflow [1]. The combined effect of FSI accounting for wall compliance and cardiac-
induced motion is currently being investigated and our findings will be included in the presentation.
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