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Four heart valves in the human heart ensure that the blood flow in the human circulation is unidirectional. The aortic and 
mitral valves of the left heart are under high-pressure environment and more often subjected to development of valve diseases. 
The mitral valve apparatus has a complex anatomy consisting of a valve annulus, anterior and posterior leaflets, chordae 
tendinae, and papillary muscles working together. The normal valve dynamics results in complex three-dimensional leaflet 
motion and flow dynamics in the ventricular chamber during the filling and ejection phases of the left ventricle. Common 
diseases of the MV include stenosis and regurgitation and are treated either with valve repair or replacement with artificial 
valves. The advent of high-performance computers has enabled development of sophisticated computational techniques to 
study the dynamics of structures with complex geometries.  Various imaging modalities have enabled the reconstruction of 
complex 3D geometry of the anatomical structures of the human body. Computational simulations are being increasingly 
employed to simulate the normal functioning of the various organs, assess disease development, and in planning of 
interventional procedures to treat the disease. In this presentation, application of computational simulations of the complex 
dynamics of the normal and diseased mitral valves will be presented. Potential applications of the simulations in the 
assessment of various valve repair techniques will be discussed.  
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