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Numerical simulation for hemodynamics of the myocardial bridging
parietal coronary artery

ZHOU Yu', DING Hao?, LU Jie', YAO Wei', XU Shi-xiong' (1. Department of Mechanics
and Engineering Science, Fudan University, Shanghai 200433, China; 2. Biomechanics and Rehabilitation Engi-

neering institute,, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract. Objective  To numerically simulate the blood flow in myocardial bridging parietal coronary artery and
investigate the hemodynamics mechanism of the fact that atherosclerosis is more likely to occur in proximal seg-
ment of the parietal coronary artery. Methods The model, a straight tube with local stenosis which moved along
with heart beating being used in order to simulate the morphology of myocardial bridging parietal coronary artery,
was established. The wall of the tube was assumed as a thin wall linear elastomer, and the blood flow was as-
sumed as a series of one-dimensional flow equations following incompressible Newtonian fluid. The Lax-Wendroff
method was also adopted to solve the governing equations numerically. Results There were significant differ-
ences in blood flow, wall shear stress and wall shear stress gradient between parietal coronary artery and normal
coronary artery. For parietal coronary artery, the changes of wall shear stress and wall shear stress gradient
were more dramatic in proximal segment than those in distal segment. As for two myocardial bridgings in one cor-
onary artery, the trend of the wall shear stress and wall shear stress gradient was essentially the same, but the
wall shear stress and wall shear stress gradient in myocardial bridging far from the ventricle were larger than those
in myocardial bridging near the ventricle, with a more dramatic change along the time during one cardiac cycle.
Conclusions  Simulation results indicate that hemodynamics of parietal coronary artery is different from that of
normal coronary artery. Changes of wall shear stress and wall shear stress gradient are more dramatic in proxi-
mal segment than those in distal segment, thus having an important impact on the local endothelial cells. It might
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be the hemodynamic mechanism of the fact that atherosclerosis is more likely to be developed in proximal seg-

ment of parietal coronary artery.

Key words: Mpyocardial bridging; Parietal coronary artery; Atherosclerosis; Hemodynamics; Numerical

simulation; Shear stress
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