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Abstract: 
Blood vessels are subjected to an altered hemodynamic environment in many surgeries including coronary 
artery bypass and single ventricle palliation surgeries. Not much is known about the ensuing vascular 
remodeling, including adaptation versus maladaptation. Models (both computational and animal) hold great 
promise in probing, understanding and gaining insights into these (mal)adaptations at multiple biological 
scales. In this talk, with vein graft failure in coronary bypass graft surgery as an example, I will present how 
computational models have enabled better insights into vascular adaptation and aided translation of novel 
solutions to prevent graft failure. I will elaborate on the mechanics-based, biology-informed computational 
models developed to understand (mal)adaptive processes at tissue and cellular scales. I will also discuss 
utility of this integrative framework in other clinical applications such as virtual surgical planning and arterio-
venous fistula failures. 
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