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Abstract 

The purpose of our study was to quantitatively analyze the three-dimensional 
haemodynamics of the normal human Left Coronary Artery (LCA) tree. 
Physical parameters analyzed, amongst others, include: wall shear stress, wall 
stress and blood viscosity. The LCA tree includes: Left Anterior Descending, 
Left Circumflex Artery and their major branches. A 3D computer model of the 
normal LCA tree was adopted for subsequent numerical analysis. Discharges 
from distal branches were set proportional to the third power of the 
corresponding branch diameter. The blood was treated as a non-Newtonian 
fluid obeying to the power law. The governing mass, momentum and energy 
flow equations were solved using a previously validated numerical code. Low 
Wall Stress Gradients (WSG) and low Wall Shear Stress Gradients (WSSG) 
occur nearby to and at bifurcations, particularly at regions opposite the flow 
dividers, which are anatomic sites predisposed for atherosclerotic development. 
The Wall Stress (WS) decreases at distal LCA parts while the Wall Shear 
Stress (WSS) distribution reveals low values opposite to the flow dividers 
while increased values appear at distal tree parts. The viscosity distribution is 
highly affected from the blood flow conditions. 
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