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Introduction
An aneurysm (see Fig. 1) is an increase in arterial diameter. As the artery
diameter increases, the arterial wall becomes thinner and, if untreated, the artery wall will
rupture possib ly resulting in death.

Figure 1 - Aneurysm with and without a stent
A common method of treatment is the implementation of a stent. A stent (see Fig. 1) is a
porous metal structure used to decrease arterial wall pressure and blood shear rate. If
properly used, this device disrupts radial blood flow within the artery allowing the arterial
wall to return to its normal shape.

Project Objective
The purpose of this project is to show the potential for using a computer model in
place of an experimental model to analyze blood pressure on a thrombotic femoral artery
wall with and without a stent. A computer simulation would allow for more accurate
results to be obtained in a substantially shorter amount of time. More accurate readings
would occur due to the fact that experimentally modeling blood flow through an
aneurysm is a very difficult and expensive process. Computational models allow the user

to construct any shape and set material properties that would otherwise be difficult
experimentally. In addition, creating unsteady flow and measuring arterial wall
deformation and blood pressure are simplified using a computer simulation. The analysis
consists of constructing a finite volume CFD model along with an experimental
representation of the model.

Comparison
The results given by the simulation indicate that a stent will decrease arterial wall
pressure and radial flow. Although the experimental model did have a similar pressure
profile to that provided by the CFD model it was different by a factor of 100. The reason
for this difference lies within the instrumentation used to obtain the pressure
measurements. The pressure transducer could only accurately read pressures that ranged
from – 0.12 to 0.12 in H2 0. The changes in pressure were substantially smaller than this
range.
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