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Effect of Coronary Artery Tortuosity on Coronary Hemodynamics
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Abstract; Objective To investigate the hemodynamic changes in a tortuous coronary to elucidate the effects of
tortuosity on coronary perfusion and wall shear stress (WSS). Methods A single tortuous and non-tortuous pa-
tient-specific left anterior descending ( LAD) coronary artery cases were selected. Two LAD models with and
without coronary tortuosity were reconstructed in Mimics software and then transferred to the ANSYS Fluent soft-
ware for performing computational fluid dynamics ( CFD) simulation. The hemodynamic characteristics of both
the LAD models were compared. Results The vessel WSS of the tortuous coronary artery clearly decreased in
the bend section where the maximum curvature was larger than 1 mm~'. Such a scenario could led to an inade-
quate blood supply in the downstream vessels. A low WSS (0-26 Pa) acted on the outer wall of the bend, where-
as the inner wall of the bend had a high WSS ( >100 Pa). The mean WSS of the non-tortuous and tortuous mod-
els was 10. 79 Pa and 36. 12 Pa, respectively. The overall WSS of the tortuous model was larger compared with
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that of the non-tortuous model. Conclusions Coronary tortuosity increased the overall WSS, which could delay

the progress of coronary atherosclerosis.

Key words: coronary tortuosity; hemodynamics; wall shear stress (WSS) ; atherosclerosis
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