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Effects of fibrous cap thickness on mechnical stress and
flow characteristics

Woorak Choi, Jun Hong Park Sang Joon Lee’

Abstract :

Several stenoses can be deformed periodically under a pulsatile blood flow condition when they

have thin fibrous cap covering lipid pool. Analysis of the deformation is important because the resultant

stress increase the likelihood of rupture, which causes sudden cardiac death or stroke. Previous studies tried

to measure the mechanical stress acting on the fibrous caps to anticipate the rupture. However, the existing

methods have limitation in invasiveness and process time for calculating stress. In this study, determinants

for the deformation of fibrous cap and resultant stress were investigated through experimental study with

deformable stenosis models. The quantity of deformation and mean stress on the fibrous caps are revealed

to be determined by square of flow rate divided by fibrous cap thickness. The deformed shape results in

variation of angle for jet flow at the stenosis throat.

The jet angle variation is also revealed to be

correlated with square of flow rate divided by fibrous cap thickness. The present results indicates stress

and cap thickness can be anticipated by measuring flow rate and jet angles.
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Fig. 1 Experimental setup with a deformable stenosis model
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Fig. 2 Effects of shape deformation on distal flow characteristics
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