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Abstract; Objective To simulate the hemodynamic effects of different flow diverters (FD) parameters by using
computational fluid dynamics (CFD) technology, so as to develop a more reasonable FD embolization strategy
before operation. Methods The porous media model was used to simulate the process of FD implantation into
aneurysms, and the initial values of its own unique porous media momentum source parameters ( permeability
and inertial resistance) were calculated for a specific FD ( Tubridge).The changes of hemodynamic parameters
such as blood flow velocity, wall shear stress (WSS ), volume flow and pressure of aneurysm-roof were
compared under different situations (initial values of 80% , 90% , 100% , 110% and 120% ), and the sensitivity
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analysis on hemodynamic parameters of patient-specific intracranial aneurysms (IA) for the porous media model

was further conducted. Results
media model was as follows: WSS

The sensitivity of IA hemodynamic parameters to the permeability of porous
parentaartery > WSS neurysm > Pancunysmaioo » PUL the sensitivity to inertia resistance was

relatively lower. Conclusions By using the porous media model, different metal coverages (MC) of FD could be

simulated by choosing different permeability parameters, so it is necessary to adjust specific permeability settings

during modeling of FD with different MC.

Key words: flow diverter; intracranial aneurysm; porous media model; hemodynamics; numerical simulation
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Tab.1 Variation of momentum source parameters in porous media
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Fig.1 Geometry of aneurysm and porous media model
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(a) Aneurysm geometry, (b) Porous media, (c) Position of the

intra-aneurysmal jet plane, (d) Position of the porous media
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Fig.2 Velocity pressure drop curve

(a) Vertical component, (b) Parallel component
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Fig.3 Streamline and flow velocity distribution before and after embolization of intracranial aneurysms with FD

(a) Streamline distributions, (b) Blood flow velocity distributions
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Fig.4 WSS distribution of the whole aneurysm model at different permeabilitys
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Fig.5 Volume flow and aneurysm-foor pressure under

different momentum source parameters

(a) Volume flow, (b) Pressure of aneurysm-roof

B PR R #9728 Al SR AR BE AR

R2 MAEMNFSHHNSANFRBENBRERY

Tab.2 Sensitivity coefficient of porous media model for

hemodynamic parameters
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