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[Abstract] Objective By studying the hemodynamic distribution and the concentration distribution
of blood components in narrowed blood vessels with different eccentricity to evaluate the impact of
eccentricity index (EI) on the atherosclerotic plaques, and to discuss the formation and growth mechanism of
atherosclerotic plaques. Methods The blood was considered to consist of a solid phase composed of red
blood cells and a liquid phase composed of mixed plasma(low density lipoprotein, high density lipoprotein, and
purified plasma). The numerical simulation of blood flow in stenotic blood vessels was performed using
computational fluid dynamics; the effect of plaque eccentricity distribution on hemodynamic characteristics
was analyzed, and the interaction between plaque eccentricity distribution and the mechanism of atheromatous
plaque formation was explored. Results The eccentric distribution of the plaques resulted in an increase in
blood flow velocity, a back-flow in the downstream area of the plaque, and a low blood flow velocity in the
reflow zone. The wall shear stress (WSS) at the plaque increased significantly. The larger the plaque El was, the
greater reflow area and the higher WSS at the plaque site would be. Conclusion The eccentric distribution of
plaques makes the endothelial cell layer of vascular wall more vulnerable to damage, resulting in both
structural and functional abnormalities. The concentration polarization phenomenon of blood components in the
downstream of the plaque becomes more obvious, so that the plaque is more easily to grow, causing vascular
occlusion and increasing the death risk due to cardiovascular and cerebrovascular diseases. (J Intervent
Radiol, 2019, 28: 969-973)
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