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Investigting the Influence of Balloon Angioplasty
Procedure on the Atherosclerotic Tissue by Using FEMs
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M.Sc.

Bio Mechanic Division, Amirkabir University of Technology

Abstract

_____________________________________________ R e Ry |

r Despite the fact that balloon angioplasty has been used to enlarge the stenosed arteries
| for several years, the influence of balloon dilatation on the atherosclerotic plaque is not :
! completely understood. So far several theories have been proposed, but nowadays, the ma- |
| jor mechanism of balloon angioplasty is postulated to be plaque fracture, with immediate
| formation of fissures within the atherosclerotic lesion, which provides channels for blood |
i flow. On the other hand, fracture of the surface of an atherosclerotic plaque is known as a |
common cause of the progression of atherosclerosis. :
In this study we supposed that plaque rupture is a disadvantageous outcome of the bal- |
loon inflation and the influence of balloon angioplasty is due to varying the elastic proper- i
ty of the atherosclerotic plaque. We also supposed that atherosclerotic tissue will become |
| more extensible because its collagen fibers will tear under tension due to balloon inflation. :
\ Based on these mechanical properties, some finite element models were used and analyzed un- |
!

1

der balloon pressure using ANSYS 54. Finally, it has been shown that under normal blood

| pressure, the atherosclerotic artery after angioplasty is wider than before the procedure.
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