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Abstract: In the present study, CFD simulations were conducted for investigating intra-aneurysmal flow
characteristics with different stent porosities (C, = 80%, 74%, and 64%), and the simulation results were
compared with experimental data. Using a quadratic tetrahedral element-based finite element scheme, we estimated
velocity fields and wall shear stress. The intra-aneurysmal velocity reduction ratios obtained via simulation agree
well with published experimental data. It was found that a stent with a porosity of 80%, which is highest in the
present study, is able to effectively reduce flow into the aneurysm, which causes intra-aneurysmal stasis, and that
stents with lower porosities afford only incremental benefits in reducing inflow to an aneurysm.
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Fig. 1 Model configuration and computational grid
of cerebral aneurysm model with stent



Table 1 The dimensions of stent models
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Stent H (mm) B (mm) ¢ (mm) C, (%)
w/o - - - 100

1 0.64 0.36 0.038 80

2 0.65 0.27 0.038 74

3 0.54 0.16 0.038 64

Fig. 2 A schematic of the rhombus shaped stent
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Fig. 3 Streamline plots in mid-plane (a) no stent
(C,= 100%) (b) C,= 80% (c) C,= 74% (d)
C.= 64%
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Fig. 4 3D intra-aneurysmal flow structures and

velocity magnitudes (normalized by the
inlet mean velocity) with (a) no stent (C =
100%) (b) C.,= 80% (c) C,= 74% (d) C,

= 64%
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