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Thestrongcouplingis an implicitformulation,wherethesystem

componentsareevaluatedatthesametimelevel. Thus,modeling

thewavepropagationis believedto bemoreefficient,asthereis

no timedelaybetweenthe two domains. Thedirectapproach

involvesassemblinga single monolithicequationset, with

coefficientsto activelycouplethe individualfield equations.

Iterativesolverisusedforlargescalesimulation.
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Introduction

Importanceof hemodynamicfactorsin some cardiovascular

diseases,e.g. cerebralaneurism,atherosclerosis,etc,hasbeen

previouslyreportedin theliterature. Thus,for thepreventionand

prognosisof thesediseases,it is importantto obtaininformation

on thehemodynamicfactorssuchas wallshearstress. As, for

example,lowdensitylipoproteintendsto depositin theareasof

bloodvesselswith low wall shearstress. To determinethese

factors,numericalfiniteelementfluid-structureinteraction(FSI)

simulationsare performed. Strong couplingmethod(direct

method)[1,2], is usedto solvethe fundamentalcontinuumand

descretizedequationsto satisfythegeometricalcompatibilityand

the equilibriumconditionson the interfacebetweenthe fluid,

representingthe bloodflow, and the hyperelasticstructure,

representingthe vasculartissue. A high orderMooney-Rivlin

materialis usedto modelthe vasculartissue. Automaticmesh

updatemethodis used to adjustthe fluid meshunder the

deformationof the structuredomain[3]. The presentFSI

simulationsare applied to two types of patient-specific

models: commoncarotidarteryandmiddlecerebralaneurysm.
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Objectives

The aim of the researchis to conductin vivo simulation

representingthebloodflowinthebodyasrealisticallyaspossible.

Thereforeit is importantto considertheinteractionbetweenthe

bloodflowandthearterialwalls. Thepresentsimulationsystemis

designedto capturearterialwalldeformationandthesubsequent

changesin hemodynamicsusingthe strongcouplingmethod

betweenfluid and structureanalyses. In addition,the in vivo

simulationrequiresto includetheeffectsof thecirculationin the

entirebodyevenwhenthesimulationis conductedfor thelocal

area. In the future,the multi-scaleboundaryconditionswill be

appliedtothepresentsimulationsystem.
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