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Influence on thrombus formation by blood flow in T-bifurcation of
artery

MA Rui-yan', LIU Zhao-miao', ZHANG Tan', YE Hong-ling", SHI Yi®.(1.College of Mechan-
ical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100124, Chi-
na; 2. Chinese Academy of Medical Sciences Fuwai Cardiovascular Hospital , Beijing 100037, China)

Abstract: Objective To analyze the influence on thrombus formation by the changes of blood flow in T-bifur-
cation vessel from hydrodynamics perspectives, mainly considering blood velocities, branch vessel diameters,
T-bifurcation angles and blood viscosities. Combined with pertinent medical cases, the hypothesis about
thrombus formation here is studied and validated from all multidisciplinary angles. Method The geometry
model of T-bifurcation artery is created to numerically analyze the flow field in vessel and the influence of dif-
ferent kinds of blood flow on thrombus formation. Result There appeared two “larger-regional” vortexes in
the main and branch vessel near bifurcation. In addition, downstream the bifurcation joint, also appeared a
smaller region, where local velocity is lower and shearing stress appears to abruptly increase, which is in fa-
vor of thrombus and could be “location apt to thrombus”. Conclusions Thrombus formation in “location apt
to thrombus” is also closely related with branch vessel diameter, blood velocity, bifurcation angle and blood
viscosity.

Key words : T-bifurcation; Thrombus of artery; Wall shear stress; Wall pressure
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