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Summary: With the rise in percutaneous mitral valve repair and replacement procedures, the 
focus on computational models to simulate and predict the outcome of such interventions has 
increased in the past few years. Various methods have been reported for the generation of finite 
element (FE) meshes from medical images. Nonetheless, two main limitations are noticeable: 1) the 
level of automation for extracting the mitral valve geometry, and 2) the inclusion of local thickness 
information for the leaflets. While a few authors have described highly automated methods to 
obtain these meshes [1, 2], most publications alluded to the need for considerable user-interaction. 
Additionally, leaflet thickness information, an essential boundary condition for the accurate 
simulation of healthy and pathological mitral valve biomechanics, is commonly simplified. The 
leaflet thickness is either considered uniform, or is linearly interpolated along the leaflet surface 
based on literature values. 
In this work, we evaluate particle system methods for automatically generating surface 
representations of the mitral valve leaflets, including local information on leaflet thickness. Five 
three-dimensional transesophageal echocardiographic (3D TEE) studies were acquired for patients 
with different types of mitral valve disease. After selecting the end-diastolic phase, we increased the 
contrast between leaflets and background, and defined a region of interest around the mitral valve. 
A particle system implementation was subsequently applied to the original images and limited to 
the region of interest. The resulting point clouds were meshed using a surface reconstruction filter, 
and subsequently overlaid onto the 3D TEE images to verify the location of the mitral leaflets. The 
results indicate that detailed representations of the mitral valve containing local information on the 
leaflet thickness can be automatically obtained from particle systems, in order to be used as input 
for computer simulations.
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