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Pulsatile Flow in the Artery with Stenosis

Jeong Lak Sohn, Sang Woo Joo, Sangho Suh and Eunbo Shim

Key Words: Hemodynamics(8 &% 38}), Stenosis(¥ ), Pulsatile Flow(5%), Systole(T%),

Diastole(®} ), Wall Shear Stress(¥]® X %-$2)), Finite Element Method(F324¥),
Thrombosis(E8 A %), Embolism(2 A &)

Abstract

The arterial stenosis related to the intimal thickening of the arterial wall is the main cause of many
diseases in human cardiovascular system. Hemodynamic behavior of the blood flow is influenced by the
presence of the arterial stenosis. In this study, effects of the pulsatile flow, caused by the periodic motion of
the heart, on the blood flow and its interaction with the arterial stenosis are analyzed by the FEM-based
computational fluid dynamics. As a result, it was found that the characteristics of the pulsatile flow in the
artery with stenosis are quite different from those of the steady flow. And, the pulsatile flow condition affects
the wall shear stress, which is one of the most important physiological parameters in the hemodynamics.
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Fig. 1 A sine-wave type simple pulsatile flow pattern
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Fig. 2 Solid modeling of an artery with the
Gaussian stenosis
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i Fig. 4 Shear stress distributions in the steady flow with
(c) 30% stenosis different % of stenosis

Fig. 3 Streamline patterns in the steady flow with
different % of stenosis
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Fig. 5 Instantaneous streamline patterns at different Fig. 6 Instantaneous axial velocity contours at different
temporal points in the pulsatile flow, 50% of temporal points in the pulsatile flow, 50% of
stenosis stenosis
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Fig. 7 Instantaneous shear stress distributions at different
temporal points in the pulsatile flow, 50% of
stenosis (positive shear stress values in negative
direction) .
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Fig. 8 Temporal variation of the wall shear stress along
the arterial wall. 50% of stenosis
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