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A simulation analysis on the unsteady flow field at outlet of intra-aortic percutaneous left

ventricular assist pump and its influence
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Abstract: Objective To analyze the radial flow at the outlet of intra-aorta percutaneous left ventricular assist pump and
itspossibility of damage to aortic endothelial cells. Methods Based on computational fluid dynamics (CFD), the numerical
imitation of unsteady flow was carried in a percutaneous left ventricular assist pump with different aortic diameters of 20,
30 mm, and 40 mm, and the flow field distribution at the outlet of the pump was analyzed. The effects of radial blood flow on
aortic vascular endothelial cells were analyzed by studying the distribution of velocity, pressure and shear stress. Results The
results showed that the radial blood flow at the outlet of the pump increased the normal stresses of the three models by
respectively 24, 17 mmHg, and 8 mmHg, and the proportions of near-wall shear stress greater than 25 Pa are 19.3%, 13.6%,
and 3%, respectively. Conclusions Experiments showed that the percutaneous left ventricular assist pump can increase the

aortic pressure and near-wall shear stress, and the smaller the aortic diameter, the more obvious the effect. Therefore, patients

with small diameter of aorta, hypertension or arterial lesions should be cautious to use.
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Fig.5 Flow field changes within a cardiac cycle
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Fig.6 Near wall pressure distribution cloud map
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Fig.7 Isogram of near—wall shear stress
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Fig.8 Histogram of near—wall shear stress distribution
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