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Numerical simulation for hemodynamics at the bifurcations of subclavian artery, common

carotid artery and vertebral artery
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Abstract: Objective To explore the hemodynamic characteristics at the bifurcations of subclavian artery, common carotid
artery and vertebral artery, and to analyze the hemodynamic reason for the insufficiency of the cerebral blood supply caused
by vascular stenosis occurred here. Methods The CT data provided by Department of Neurology, Affiliated Hospital of Inner
Mongolia Minzu University were used in the study. The medical modeling software MIMICS 20.0 was used to reconstruct
the two-dimensional CT date into three-dimensional blood vessel, and after grid division and boundary condition setting, it
was imported into computational fluid dynamics software FLUENTI14.5. The hemodynamic characteristics at the
bifurcations of subclavian artery, common carotid artery and vertebral artery with different blood inlet velocities were
calculated and analyzed. Results The distributions of blood flow field, blood pressure and wall shear stress at the bifurcations
of subclavian artery, common carotid artery and vertebral artery changed significantly when the blood inlet velocity was
different. With the increasing blood inlet velocity, the blood flow velocities at subclavian artery bifurcation and common
carotid artery bifurcation were faster, and the vessel wall pressure at the bifurcations was increased, and the shear stress of the
medial common carotid artery was larger, but the shear stress and change range of the vessel wall at subclavian artery
bifurcation and common carotid artery bifurcation were small, indicating that subclavian artery bifurcation and common
carotid artery bifurcation still belonged to the low shear stress area. Conclusion The analysis on the hemodynamic reasons
for the insufficiency of the cerebral blood supply caused by atherosclerotic plaque at the bifurcation of subclavian artery,
common carotid artery and vertebral artery bifurcate are realized through the hemodynamic numerical simulation.

Keywords: subclavian artery; common carotid artery; vertebral artery; medical modeling; hemodynamics; computational
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Fig.3 Three—dimensional vascular grid model
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