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Boundary element analysis on characteristics of double bifurcation
arterial hemodynamics

PENG Hong-mei, YANG De-quan( institute of Physics and Electronic Information, Inner Mongolia Uni-
versity for the Nationalities, Tongliao 028043, China)

Abstract. Objective To judge the effect of hemodynamic characteristics on flow vessel of double bifurcation col-
lateral by numerical calculation. Method A kind of double bifurcation collateral flow vessel’ s hemodynamic
characteristics such as blood flowing velocity vector, the shear stress and pressure at the vessel wall were calcu-
lated, studied and compared by the boundary element method. The lesions caused and developed by hemody-
namic reasons were logically explained. Whether the hemodynamic characteristics of the branch would be affect-
ed by the lesion in the primary branch vessel was judged based on calculation results of the shear stress and the
pressure at the branch vessel wall before and after the lesions. Results In the primary branch vessel, the blood
velocity and shear stress increased obviously if the lesion appeared to narrow the vessel. Although the blood ve-
locity and the shear stress in the branch vessel were not affected by the lesion, but its blood pressure became
high. Conclusions The blood hydrokinetic characteristics play an important role in the cause and development of
cardiovascular diseases. The atherosclerosis could be caused in the branch vessel of double bifurcation arteri-
alvessel as the lesion becomes more serious in its primary branch vessel.

Key words : Double bifurcation vessel; Lesion; Shear stress; Blood pressure; Boundary element method; He-
modynamics
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