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S1. Grid Independence Test

The grid independence test was performed separately for the fluid and structural domains prior
to the coupled FSI simulation. For each domain, three mesh densities with different element
counts were generated and evaluated using standalone transient CFD or finite element
analyses. In each case, key solution variables at the peak systolic phase were probed at five
sequential cross-sections (P1-P5) throughout the geometry, as shown in Figure S1. For the
fluid domain, spatially averaged pressure and wall shear stress were compared, while for the
structural domain, spatially averaged deformation and von Mises stress were assessed. Mesh
statistics for the fluid and structural domains are summarized in Table S1, the grid

convergence results are presented in Figure S1.

Table S1 Summary of mesh statistics used in the grid independence test.

Coarse Mesh Optimized Mesh Dense Mesh
Fluid Domain 839950 3071611 6302818
Structural Domain 579602 1234966 2309162
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Figure S2 Comparison of spatially averaged fluid pressure, wall shear stress, deformation, and von Mises stress

across coarse, optimized, and dense meshes at five locations (P1-P5).



