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Effects of arterial wall elasticity on biaxial loading of
endothelial cells

H. Niroomand Oscuii; M. Tafazzoli Shadpour; F. Ghalichi

ABSTRACT

Endothelial injury is the major cause of arterial diseases. Fluid-solid interaction method has been used
to investigate the interaction of blood flow with arterial wall on endothelial layer for models of brachial
arteries. The boundary conditions included experimental pulsatile pressure waves at inflow and outflow to
the given arterial pulse. Fluid and solid equations were solved with the ALE-based loose coupling
method. Flow, wall shear stress and wall circumferential stress waves were determined. Stress phase
angle was introduced and computed as a determinant of endothelial injury in addition to critical stress
values. Results show that for elastic moduli corresponding to wall displacements less than 1% the blood
flow and wall shear stress were not sensitive to wall stiffness. A twofold increase in wall stiffness caused
33% drop in flow and negative values of shear stress in 21% of the pressure pulse. Results have shown
significant decrease in stress phase angle with stiffening of arterial wall corresponding to increase in
endothelial injury.
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