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Abstract 192384

This paper presents computational techniques for simulation and surgical planning aid of
cardiovascular disease. The aims of this research are to investigate blood flow patterns in
stenosed coronary arteries and bypass grafts and to predict the outcome of alternative treatment
plans for an individual patient.

Blood has been considered as a Newtonian incompressible fluid and two-dimensional
Navier-Stokes equations are solved by using a Finite Element Method. For the validation of
numerical models, the computation results are compared with the previous studies in the case of
75% stenosis of the coronary artery. The results show that blood pressure in the stenosis artery
drops dramatically in the stenosis area and more quickly in long stenosis area. Pressure losses in
the bypass graft which has diameter equal to native artery are less than the pressure losses in the
small one. Pressure losses in the bypass graft where the connection points are in between the
stenosis area are less than the pressure losses at other connections for the same length of the
bypass graft. Pressure losses in stenosis artery with the bypass graft at the angle 45° are less than

the pressure losses at other angles.





