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Hemodynamic Stress Changes due to Compensatory Remodelling
of Stenosed Coronary Artery

Min-Tae Cho’, Sang-Ho Suh”, Byoung-Kwon Lee
Hyuck-Moon Kwon ~ and Sang-Sin Yoo
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Abstract

The purposes of the present study are to investigate hemodynamic characteristics and to
define shear-sensitive remodeling in the stenosed coronary models. Two models for the
compensatory remodelling used for this research are a pre-stenotic dilation and a post-stenotic
dilation models for the computer simulation. The peak wall shear stress on the post-stenotic
model is higher than that of the pre-stenotic model. Two recirculation zones are generated in
the pre-stenotic model, and the zones in the pre-stenotic model are smaller than those in the
post-stenotic model. Variation of the wall shear stress in the pre-stenotic model is lower than
that in the post-stenotic model. In computer simulation with the post-stenotic model, higher
temporal and spatia'l shear fluctuation and stress suggested shear-sensitive remodeling.
Shear-sensitive remodeling may be associated with the increased risk of plaque rupture, the
underlying cause of acute coronary syndromes, and sudden cardiac death.
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Fig. 1 Angiogram of the left coronary artery
with stenoses
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Fig. 2 Plaque and remodeling photographs by
the intravascular ultrasound catheter

(b) post-stenotic dilation
Fig. 3 Schematic of compensatory remodelling
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Fig. 5 Wall shear stress distributions in the
pre-stenotic dilation model
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Fig. 6 Wall shear stress distributions in the
post-stenotic dilation model
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Table 1 Wall shear stresses at different locations
unit:dyne/cm”

A B C D

bre-stenotic | 133 | -106 | 122 | 193

gg’jé;lstenom 063 | 159 |-0266| 121
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