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ABSTRACT

Cardiovascular diseases are the most common cause of death worldwide, and more specifically, 30%
of global mortality is due to coronary artery disease [1]. The treatment of such disease largely
involves the implantation of coronary stents. The usage of such devices often gives rise to in-stent
restenosis, due to the vessel inflammatory reaction, which can lead to long-term lesions (40% oc-
currence rate), or stent thrombosis.

For this reason, the analysis of blood flow dynamics in stented arteries is of great interest. The
Navier-Stokes equations serve as the mathematical model, together with both steady and unsteady
boundary conditions which aim at describing the pulsatile flow in coronary arteries. The influence
of stent struts on microdynamics (recirculation areas, presence of vortices) is evaluated. Particu-
lar focus is on the wall shear stress as an indicator of the possible areas of inflammation, that can
exacerbate in-stent restenosis, and on the recirculation areas where blood clots can form more easily.

In order to help the healing process and reduce the risk of restenosis, stents are coated with a
layer of drug that is released into the blood. The elution and deposition of the drug in the vessel
wall is analyzed by means of an advection-diffusion equation and tailored boundary conditions.
Since the healing process spans over a time frame of weeks, an appropriate time scale has to be
considered and adapted to the boundary conditions [2]. Given the two different time scales required
for the drug elution process and the blood microdynamics, model reduction techniques should be
investigated. All the simulations are performed by means of finite element method and implemented
in an in-house code [3, 4].
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