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Abstract 

An experimental model has been built to investigate the hydrodynamics in vascular 
access grafts for hemodialysis. Two types polytetrafluorethyleen (PTFE)-grafts are 
tested: a straight and a tapered graft. For both grafts, two scenarios are studied. 
The first is the "normal" scenario: mean inlet pressure is kept at 100 mm Hg. In 
the second, "low resistance", mean outlet pressure is held at 20 mm Hg. Flow rate 
varies between 500 and 1500 mllmin. Temporal pressure curves and maximum 
velocity curves are measured on different locations in the model. Spatial pressure 
profiles for mean and pulse pressure are derived out of these measurements. Pulse 
pressure is higher in the tapered graft than in the straight and increases towards the 
arterial anastomosis of the tapered graft at high flow rates. Flow in the vein has 
become pulsatile where flow in normal peripheral veins is constant. 

1 Introduction 

Patients with renal failure need a renal replacement therapy. One of the possible 
therapies is hemodialysis: the excess of water is drained and blood is purified out- 
side the human body in an artificial kidney. In this artificial kidney, blood and dial- 
ysis fluid are circulated countercurrently on opposite sides of a porous membrane 
which allows the passage of waste metabolites and water but limits the transfer 
of blood cells and proteins. To obtain a sufficiently high blood flow (400 ml/min) 
through the extracorporal circulation in the artificial kidney, a vascular access is 
needed [l]. Atero venous fistula (AVF) and PTFE-grafts are commonly used to 
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