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Recent development and application of hemodynamics

BAl Fan', LIU You-jun', XIE Jing-sheng®, DING Jin-li', WANG Feng', ZHAO Xi',
REN Xiao-chen', QIAO Ai-ke' (1. College of Life Science and Bioengineering, Beijing University of
Technology, Beijing 100124, China; 2. Cardiac Surgery Department, Beijing An Zhen Hospital, Beijing 100029,
China)

Abstract; The study of hemodynamics, which refers to dynamics inside the blood circulation, mainly includes the
flow rate, flow resistance, pressure, shear stress, disturbed flow, as well as their associations in between.
Therefore, with its important significance in the clinical treatments of vessel curvature, arterial stenosis or occlu-
sion, pathological artery branches and aneurism, study about hemodynamics is essential to human health. Cur-
rently, extensive researches on hemodynamics have been conducted with respect to artery bypass, coronary ar-
terial stenosis, abdominal aortic aneurysm, atherosclerosis, cerebral aneurysm and swirling flow. With the devel-
opment of such research on hemodynamics, surgical planning and interventional therapy have improved rapidly.
The influence mechanism of hemodynamic parameters, including pressure, flow resistance, flow rate, wall shear
stress, blood viscosity, flow separation, turbulent flow, vortex on the post-operation complications could be deep-
ly explored with the help of more and more clinical apparatus and have gained some achievements.
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Fig.1 Schematic of the flow separation, reflux, secondary flow
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Fig.2 Hemodynamic simulation of the blalock-taussig shunts
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Fig.3 Optimization with system of surgical planning
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Fig.4 Assembly model of the vessel and stent
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