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Abstract 

One of the main concerns when designing Left Ventricular Assist Devices 
(LVADs) is ensuring minimisation of thrombosis potential. In fact thrombus 
formation and resulting thromboembolism, which depend on the 
haemocompatibility of contact surfaces and fluid dynamics of the blood flow, are 
major risks associated to the use of LVADs as a long-term or permanent 
implantation. In the present study an existing LVAD prototype is numerically 
modeled with the aim to investigate the fluid motion field during the whole 
cardiac cycle of ejection and filling. 3D predictive numerical results are 
discussed against available experimental results. 

1 Introduction 

Among the causes inducing thrombus formation are the fluid dynamics of the 
blood flow, which are in turn strongly dependent on the device geometry. Severe 
blood activation leading to thrombosis is attributed to a number of adverse flow 
characteristics including turbulence, recirculation and stasis. High levels of 
turbulence intensity and boundary shear, in conjunction with long exposure times 
are also undesirable since resulting shear stresses can induce lysis. 

The present work is aimed to predict the performance of the LVAD prototype 
developed by Tecnobiomedica (Italy) with respect to the flow characteristics 
experienced throughout a complete cardiac cycle. The motion is numerically 
modeled by means of a commercial CFD code (FIDAP), which employs a finite 
element method to solve the governing equations of the three-dimensional, 
unsteady flow of an incompressible Newtonian fluid. In order to achieve a 
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