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Appendix C

Carotid Artery Stent Design
Comparison

This appendix contains supplementary material for Chapter 4. Figure C.1
presents the 1D velocity profiles from the COMSOL simulations of the entire
stented segments. The average velocity at 250 µm from the wall (2.75 mm
radial distance) is applied as the velocity boundary condition of the respective
cellular microscale simulation. Figure C.2 displays the standard deviations
(SDs) of the average cell volume concentration plots shown in the chapter in
Fig. 4.7. The flow profiles and superimposed streamlines of Fig. C.3 result
from a recreation of the microscale geometry used in the cellular simulations in
COMSOL. The continuum fluid simulations show qualitative similarity to the
streamline plots of the cell-resolved simulations in Fig. 4.6; however, they do
not inform about cell free regions or deposition zones. Still, these simulations
seem suitable when only the overall flow profile is important.
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Figure C.1: Macroscale COMSOL Multiphysics simulation results: Averaged
1D velocity profile in the reference, single-layer and dual-layer case.

Figure C.2: Cell volume concentration standard deviation (SD) across X- and
Z-axis for the (A) reference (no stent), (B) single-layer and (C) dual-layer stent,
respectively. SDs stem from averaging across the Y-axis and over multiple time
steps. Flow is driven in positive X-direction.
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Figure C.3: Microscale COMSOL Multiphysics simulation results: Fluid stream-
lines superimposed on cross-sectional velocity profile for single-layer case in A
and dual-layer case in B. The results are qualitatively matching the HemoCell
streamlines in Fig. 4.6. Dynamic viscosity adjusted to 2.5 mPas to match lower
local hematocrit of 25% [29, 208].


