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Effects of Left Ventricular Assist and Aortic Graft Angle on Aortic
Valve: A Hemodynamic Study

SUN Yufeng, KANG Yizhou, MU Zhenxia, HUANG Sugin, GAO Bin
( Faculty of Environment and Life, Beijing University of Technology, Beijing 100124, China)

Abstract: Objective To investigate the effect of left ventricular assist device (LVAD) and aortic graft angle on
hemodynamics of aortic valve. Methods Three models of aorta and aortic valve with 45°, 60° and 90°
anastomosis angles between LVAD and aorta were constructed, and an in vitro pulsating table was built for
in vitro experiments. Using particle image velocimetry ( PIV) system, three moments in the cardiac cycle ( T,
systolic peak, T, rapid closure, T, diastolic peak) , were selected to study the hemodynamic state of aortic valve.
Results Velocity vector, vorticity and viscous shear stress were used to evaluate the effect of LVAD anastomosis
angle on hemodynamics of aortic valve. During the period of rapid valve closure, with the increase of graft angle,
the blood flow velocity near the valve wall, the average vorticity and the maximum viscous shear stress all
increased. Conclusions When the graft angle is lower, the impact velocity of blood on the valve is smaller, and
the shear force on the valve decreases, so that the valve is in a better hemodynamic environment. This study
provides references for the selection of anastomotic angles in clinical operations.

Key words: left ventricular assist device (LVAD) ; graft angle; aortic valve; particle image velocimetry (PIV) ;
hemodynamics
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Fig. 1 Experimental model (a) Geometric model of aorta,
(b) Geometric model of aortic valve, (c¢) Definition of
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Fig.2 Flow chart of the experiment

(a) In vitro pulsating circulatory system, (b) Experimental system, (c) Test location of PIV
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