
The preferred vascular access in patients on hemodialysis (HD) is an arteriovenous (AV) fistula or graft. 

The majority of the HD patients in the US are dialyzed with an AV fistula where two needles are used for 

cannulation in most cases. However, this approach can be painfully invasive, extremely difficult to gain 

access in patients with challenging geometry of vascular access, and is often inadequate to provide 

optimal blood flow. This work attempts to address the shortcomings of the above procedure and 

introduces a novel cannulation device that allows less painful easy single access to difficult vessel 

geometries, and have a potential of improvement of overall increase in efficacy of HD and enhanced 

patient experience. We present the preliminary Nek5000 large-eddy simulations results of the flows 

through the device that employs a single 18-gauge needle for cannulation and is able to provide blood 

flow rates up to 600 ml/min. The range of flow rates and Reynolds numbers up to Re=2,600 are 

considered and blood recirculation rates are computed. 


