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[Abstract] Objective To study the two-phase flow dynamics distribution and red blood cell distribution
under the fluid-solid coupling interaction in left coronary artery at the typical time point within one cardiac
cycle, and to investigate the formation and development mechanisms of left coronary artery atherosclerotic
plaque Methods The blood was regarded as a two-phase fluid. Based on fluid-solid interaction between
blood and vascular wall, the computational fluid dynamics method was used to make the transient numerical
simulation of two-phase flow in the left coronary artery under fluid-solid interaction; the distribution of blood
flow in the left coronary artery at the typical time point within one cardiac cycle was studied, the relationship
between hemodynamic parameters and the formation of atherosclerotic plaque was analyzed. Results A low-
speed eddy zone existed in an area between the distal segment of circumferential branch and the proximal
outside of blunt-edge branch of the left coronary artery, where both internal wall shear stress and red blood
cell volume fraction were very small and the blood flow pattern was very complicated. Conclusion At the low-
speed eddy zone that carries small wall shear stress, the lipid concentration polarization and macromolecular
material deposition are easy to be produced. The area that has less red blood cells is liable to develop
hypoxia, resulting in increased vascular wall permeability and intimal injury, which will activate the immune
system, causing lipid accumulation in vascular wall and intimal hyperplasia and, thus, to induce the
formation of atherosclerotic plaque.(J Intervent Radiol, 2017, 26 253-257)
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