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Cardiovascular conditions such as arterial stenosis or cranial aneurysms are among the
top lethal diseases in western countries. Therefore they are a body of active research
concerning their medical treatment methods but also their mathematical modeling and
computational analysis. We aim to contribute in this direction by developing a fully three-
dimensional, high-performance computational model for bloodflow-simulations through
realistic aneurysm geometries. The applications of such a model range from e.g. aneurysm
rupture-risk-assessment by shear-stress evaluation up to the in silico analysis of differ-
ent treatment methods such as stenting or coiling with patient specific data [3]. We
base our simulation on the Lattice-Boltzmann-method to solve the hemodynamic flow-
equations including non-Newtonian flow properties for blood characterization [2] and -
at first - rigid vessel walls, later also their pulsation (pulsatile flow). The vessel- and
aneurysm-geometries to be used are reconstructed from actual MRI-scans with (e.g.
inflow-)boundary conditions being obtained from a one-dimensional circulatory network
simulation [1]. A treatment via coil embolization is resolved by introducing a porous
medium within the aneurysm cavity where a Darcy-flow is coupled to the vessel’s free
flow. Uncertainties in the parameters and model conditions are analyzed for relevant
quantities of interest. As further (long term) goals we aim for a full fluid-structure inter-
action simulation coupling the fluid-flow to a solid-model for the vessel wall deformation
and to include, on a multi-timescale basis, the analysis of this treatment through a mul-
tiphase thrombosis model to predict occlusion under different treatment regimes.
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