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Abstract; Objective Based on the previous researches of hepatic blood vessel perfusion, using dynamic meth-
ods to study and simulate the dynamic behavior of fluid and mechanical properties of vascular wall during perfu-
sion of defected liver (blocked or with foreign matter) , and investigate the variation patterns and influencing pa-
rameters during liver perfusion. Methods On the basis of medical image data, both the liver straight and bend
vessel models were constructed. A mathematics method was proposed to estimate the perfusion speed and sim-
ulate the flow of intravascular perfusion liquid. Under the condition of fluid-solid coupling, the mechanical proper-
ties of vascular wall were analyzed, and the optimization of perfusion parameters under multiple-coupling condi-
tion was suggested. Results When the vascular diameter of the liver changed (such as vascular spasm) or in
the case of vascular thrombosis, the hydrodynamic behaviors in blood vessel during liver perfusion were as fol-
lowing: (1) The deformation in the first half part was much more serious than that in the second half part of blood
vessel with different blocked degrees. (2) Under the same perfusion condition, the deformation in bend vessel
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was much larger than that in straight vessel. Conclusions The simulation results show that the proposed estima-
tion method for perfusion speed is feasible, and the results of liquid-solid coupling analysis on both hydrodynamic
behavior of fluid inside blood vessel and mechanical properties of vascular wall during simulated liver perfusion ac-
cord with the medical practice. The parameters influence vascular wall differently as follows: the blocked degree
of blood vessels > the shape of blood vessels > the location of foreign matter. The optimal parameter values dur-
ing liver perfusion are also obtained under the condition of fluid-solid-heat coupling field.

Key words: Vascular dynamics; Perfusion simulation; Two-way coupling; Vessel deformation
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Fig.2 Fluid dynamics simulation of normal straight vessel and vessel with a blocked degree of 72.8 %
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Fig.4 Simulation results of normal stress Z and deformation of straight vessel with different foreign matter location and blocked degree
(a) Normal stress Z of straight vessel with foreign matter at front place and with a blocked degree of 72.8% under two-way coupling, (b) Normal
stress Z of straight vessel with foreign matter at back place and with a blocked degree of 72.8% under two-way coupling, (c¢) Normal stress Z of
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matter at back place and with a blocked degree of 72.8% under two-way coupling, (f) Deformation of straight vessel with foreign matter at back

place and with blocked degree of 50% under two-way coupling
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