
Computational simulation has become a powerful tool for non-invasive assessment of cardiovascular 

hemodynamics, enabling quantitative patient risk assessment, and systematic design of devices and surgical 

methods.  Patient-specific image based modeling increasingly allows simulations to be used in personalized 

medicine and individualized treatment planning.  With the first FDA approval of simulations for routine clinical use 

in coronary artery disease at the end of 2014, the door is now open for a wide range of simulation technologies 

to significantly impact clinical care in both children and adults. In this talk we will discuss recent advances in 

cardiovascular simulation methodology, including patient specific multiscale modeling, fluid structure 

interaction, uncertainty quantification and optimization. We will then discuss the clinical application of these 

methods to patients with severe congenital heart defects, including babies born with a single ventricle.  We will 

present examples in which virtual surgery has been used to design novel surgical methods for patients born with 

single ventricle physiology. We will discuss recent successes and challenges of translating simulation technology 

to animal studies and ultimately to the clinical setting.     
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