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Flow comparison between Stenosed Coronary and Abdominal
Arteries
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Abstract

The hemodynamic characteristics were compared using commercial CFD code for the stenosed
coronary and abdominal arteries. Numerical calculations were carried out in the axisymmetric arteries
over the stenotic diameter ratios ranging from 0.25 to 0.875 (6 cases) employing the typical
physiological flow conditions. In case of the coronary artery, there was only one recirculation zone
observed distal to the stenosis throat during the major portion of the period. However, in case of the
abdominal aorta, there were complex recirculation regions found proximal and distal to stenosis throat.
For ‘both models, the wall shear stresses(tWSS) increased sharply in the converging stenosis, reaching a
peak just upstream of the throat, and became negative or low values in the post-stenotic recirculation
region. As the results, the oscillatory shear index(OSI) was abruptly increased at the stenosis throat.
For the coronary stenosis model, the second peak in the OSI was observed distal to the stenosis. The
distance between the first peak and the second peak was increased as the degree of the stenosis was
raised. On the orther hand, the abdominal stenosis model showed a complex oscillatory behavior in the
OSI index and did not showed such a strong second peak. As the degree of stenosis was increased,
recirculation regions of the both arteries were extended much longer and flow pattern became more
complex.
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Table 1. Comparison of flow conditions between
coronary and abdominal arteries

, Coronary Abdominal
Qoean U/ SEC) 1.749 1555
Q PeakToPeak 2.02x Qmean 84X Qmean
D{(cm) 0.35 15
L (cm) 8 60
L(cm) 12 90
o ( glai) 1.045 1.045
a(= R\/ 2y 239 1195
__4Q
Re( 7Dy ) 1819 400
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(5th period).
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Fig 7. Wall shear stress of abdominal aorta along
the flow axis.
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Table 2. Pressure drop between inlet and outlet
in the coronary and abdominal arteries

DR |Coronary[mmHg]|{ Abdominal[mmHg]
0.875 1,772 0.4231
0.75 1.846 0.5179
0.625 2.142 0.8808
0.5 3414 2.2183
0.375 9,615 8.7181
0.25 49.831 50.7355
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