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ABSTRACT 

This work is motivated by a developmental gas embolotherapy [1] technique for cancer treatment.  In 
this methodology, infarction of tumors is induced by selectively formed vascular gas bubbles that 
arise from the acoustic vaporization of vascular droplets.  These gas microbubbles are approximately 
125 to 150 times the volume of the liquid droplets from which they originate, and are sufficiently 
large to eventually lodge in microvessels in and around the tumor to starve the tumor of blood flow.  
Prior to lodging, the bubbles are transported by flow through vessel bifurcations, where they may 
split.  This splitting behaviour affects the ultimate distribution of bubbles and consequently the 
efficacy of flow occlusion and the treatment.  In these studies, we investigate bubble transport in 
bifurcations. 

Volume of fluid method and finite volume methods are  used to model the splitting process of gas 
bubbles passing through artery and arteriole bifurcations. The model reproduces the variety of 
splitting behaviors observed experimentally, including the bubble reversal phenomenon. Splitting 
homogeneity and maximum shear stress along the vessel walls is predicted over a variety of physical 
parameters. Small bubbles, having initial length less than twice the vessel diameter, were found 
unlikely to split in the presence of gravitational asymmetry. Maximum shear stresses were found to 
decrease exponentially with increasing Reynolds number. Vortex-induced shearing near the 
bifurcation is identified as a possible mechanism for endothelial cell damage.  These results compare 
favourably with our boundary element model [2] results and with and our recent in vitro and in vivo 
studies 
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