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Comparison of Steady and Physiological Blood Flow Characteristics in the Left Coronary Artery Bifurcation
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Abstract

The objective of this investigation is to understand the
role of hemodynamics in the formation and development of
atherosclerosis lesions in the human left coronary artery. This
study also aims to compare the blood flow characteristics of
steady and physiological flows. Three dimensional, steady and
physiological flows of blood in the left coronary artery are
simulated using the Finite Volume Method. Apparent viscosity
of blood is represented as a function of shear rate by the
Carreau model. Distributions of velocity, pressure and shear
stress in the left coronary artery bifurcation are presented to
compare the steady and physiological flow characteristics.
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Fig. 1 Coronary artery bifurcation model
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Fig. 2 Physiological waveform of phasic coronary
blood flow
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Fig. 3 Three dimensional left coronary artery bifurcation model
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Fig. 4 Ve xity vectors of steady blood flow in the left
coronary artery bifurcation

Fig. 5 Pressure contours of steady blood flow in the left
coronary artery bifurcation
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(b) deceleration phase (t=0.56s)
Fig. 6 Velocity vectors of physiological blood flow in the left
coronary artery

(b) deceleration phase (t=0.56s)
Fig. 7 Pressure contours of physiological blood flow in the
left coronary artery
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Fig. 8 Wall shear stress distributions of steady blood flow
in the left coronary artery bifurcation
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(b) deceleration phase (t=0.56s)
Fig. 9 Wall shear stress distributions of physiological blood
flow in the left coronary artery bifurcation
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