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Potential Clinical Applications of Helical Flow Within the Human
Arterial System

ZHAO Ping'*, LIU Ming'*, DENG Xiaoyan'"’

(1. Key Laboratory for Biomechanics and Mechanobiology of Ministry of Education, School of Biological Science
& Medical Engineering, Beihang University, Beijing 100083, China; 2. Beijing Advanced Innovation Centre for
Biomedical Engineering, Beihang University, Beijing 100083, China)

Abstract ; Due to the three-dimensional spiral-shaped geometry of aorta, the flow pattern within the human aorta is
helical in late systole. Helical flow widely exists in the human arterial system as one typical flow pattern. Studies
demonstrate that the helical flow plays a positive physiological role in facilitating blood flow transport, suppressing
disturbed blood flow, preventing the accumulation of atherogenic low density lipoproteins on the luminal surfaces
of arteries, enhancing oxygen transport from the blood to the arterial wall and reducing the adhesion of blood cells
on the arterial surface. Therefore, the potential clinical applications of helical flow were summarized, so as to pro-
vide references for the optimal design of cardiovascular interventional therapies and devices.

Key words: helical flow; hemodynamics; clinical application
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Fig.1 Potential clinical applications of the helical flow mecha-
nism in arterial prostheses and bypasses (a) Helical
graft, (b) Helical graft with noncircular cross section,
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