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Mitral regurgitation (MR), arises from incomplete leaflet coaptation, resulting in retrograde blood flow into the left atrium1. It currently affects 24 million people globally, and its prevalence is set to increase with our aging population. Treatment for MR includes surgical or transcatheter options, with repair or replacement. To date, there are no well-established large animal models for MR and calcification in the aged population. As a result, it is difficult to test devices under conditions that replicate pathological conditions observed in humans. In silico modelling has emerged as a powerful approach for studying cardiac function and mitral valve mechanics in healthy and pathological states. However, existing computational models of the left ventricle lack detailed population specific information on detailed mitral apparatus and ventricular microstructure fibre orientation in aged human cardia. 

Using advanced high resolution microcomputed-tomography imaging combined with diffusion tensor MRI, this project will create a digital library of aged left ventricles complete with highly detailed mitral valves. 
The resulting platform of patient-specific computational models will be electro-mechanically activated using computational modelling (finite element analysis – FEA), enabling quantitative mechanical assessment of calcific deposits. Ultimately, the digital cardiac library generated in this study will provide concrete insights into how inter-subject anatomical variability in an aging population modulates cardiac mechanical function, supporting the development of more effective device treatments for mitral regurgitation. 
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