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Background: Atherogenesis is affected by hemodynamic parameters such as wall shear stress, and oscillatory shear index. These parameters are strongly influenced by flow disturbances, which are largely dependent on the geometry of arterial tree. The changes in geometry of blood vessels during By-Pass grafting can lead to significant flow disturbances. This study was designed to analyze the blood flow in proximal aorta-coronary by-pass graft related to different surgical techniques.
Methods: CT images were digitally processed to extract geometrical contours representing the coronary and aorta vessel walls. The lumens of arteries were segmented using software package (VMTK). The resulting lumens of arteries were fed into a commercial mesh generator (GAMBIT). The FIDAP software was used to carry out the simulation by solving Navier-Stokes equations. The FIELDVIEW software was used for the visualization of flow patterns, the quantification of WSS and wall pressure. 
Results: This study showed that the angle between bypass graft and aorta can affect hemodynamic parameters around the junction. The angle affects the flow separation point and shear stress at the vessel floor, toe, and heel. Arterial flow and WSS distribution were affected by rheological properties of the blood and significant differences in WSS distributions, and velocity profiles are seen between the Newtonian and non-Newtonian flow.
Conclusions: The current results confirm and extend our previous observations and further demonstrate the importance of graft geometry on intravascular fluid dynamics. Mechanical parameters which might contribute to restenosis are highly sensitive to by-pass geraft geometry.

