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Effect of different coronary artery stenosis on the hemodynamics
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[ ABSTRACT] Aim The computational fluid dynamics (CFD) technique was used to simulate the changes of blood
flow in different degrees of coronary artery stenosis, to explore the relationship between the change of coronary artery hemo-
dynamics and different stenosis. Methods The right coronary arterial geometric model was reconstructed with CT ima-
ges. The model of stenosis was defined as 0% ( normal vascular) , 30% (mildly stenosis) , 60% ( moderate stenosis) and
90% ( severe stenosis) , respectively. The model of vascular hemodynamics was established respectively. Numerical sim-
ulations were performed to compare the hemodynamics between the different vascular models. Results By comparing
the hemodynamic numerical simulations of four kinds of stenosis, with the severe of the stenosis, the vortex flow becomes
more obvious, the velocity of the flow showed faster in stenosis. In the proximal vascular region of stenosis, wall pressure
(wall pressure, WP) was gradually increased; on the other hand, the WP showed lower in the region after the stenosis.
The wall shear stress (WSS) distribution at the stenosis site always showed higher, and in the moderate and severe stenosis
model , the high WSS region was found in the distal vascular region of stenosis, and the other distal vascular region of steno-
sis showed low WSS.  Moreover, on the velocity and distribution of vascular blood flow, proximal and distal vascular region
of the stenosis were also changed. Conclusion CFD based on CT images maybe reconstruct the coronary arterial he-
modynamic model accurately, and the coronary arterial hemodynamic model with diverse stenosis may simulate coronary ar-

terial stenosis. As hemodynamic risk factors, the vortex of stenosis posterior flow and the high WSS in the distal vascular

[KFEHA]  2017-04-27 [fEEBHA] 2017-07-12

[(E€MEB] WA EFFHIOCH H (201503094)

(fEEEA] N, DL AR DE9E 5 a1 2 0 U8 A AR YT 5 L3 8 77 29 A 567, E-mail 25 1125029985@ qq.com,, 3 il
YEZTTRE A, AT B, B0+ AF 5 22 S 00, BF 5% 05 10 80 L8 A A BT 5 I005% 30 1 2 M1 6P, E-mail 24 wandaguo @

hotmail.com,



1258

ISSN 1007-3949 Chin J Arterioscler, Vol 25 ,No 12,2017

region of stenosis which showed in moderate and sever stenosis model maybe aggravated atherosclerosis of coronary artery,

and further aggravated the vascular stenosis.
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Figure 1. Three dimensional reconstruction of vascular

models with different degrees of stenosis
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Figure 2. The streamline of blood flow
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Figure 3. The wall pressure of coronary artery
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Figure 4. The wall shear stress of coronary artery
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