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ABSTRACT Objective: Applied three-dimensional reconstruction of the human to get to simulate blood flow in vertebral artery
based on two-phase blood model, and compared with the classic Newtonian model of single-phase flow to analysis the relationship
between hemodynamic and vertebral artery stenosis causes such as atherosclerosis and so on. Methods: The blood was considered
two-phase blood model with blood cells and blood plasma. Applied this blood model to simulate blood flow in three-dimensional geo-
metric model of vertebral artery based on reverse engineering methods, and analysis hemodynamic parameters such as blood cell distribu-
tion. Results: Through transient calculation, obtained the hemodynamic parameters of the vertebral artery at different time during a car-
diac cycle of two-phase flow model and single- phase flow. Conclusion: Comparing and analyzing the results of single-phase model and
two-phase model, blood cells appear clustered, more complex blood flow and low wall shear stress distribution maybe cause atheroscle-
rosis and thrombosis. And compared with the two-phase model, single-phase model is not enough for research such as no blood cells dis-
tribution.
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Fig. 2 Inlet velocity at entrance
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Fig. 3 The curve of cell volume fraction on feature point

within a cardiac cycle

4 MG RSBEFENZ SN 6

Fig. 4 Blood cell volume fraction on distribution at feature times
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Fig. 5 Blood velocity streamline distribution at specific locations

of interest for A and B models at feature times
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Fig. 6 Mean wall shear stress at specific locations of interest for A

and B models at feature times
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