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Abstract 
Introduction 

In this work, we present a semi-automatic strategy for accurate segmentation of the endo- and epicardial left 
ventricular walls. 

Methods 

Both walls are segmented based on a competitive methodology [1], which uses two concentric and independent 
surfaces to represent the particularities of the endo- and epicardium. Initially, a manual identification of the 
target anatomy is performed by providing one click on the center of the left ventricular cavity. The same position 
is used to initialize both endo- and epicardial surfaces. Then, a double-stage segmentation approach, starting 
with a fast evolution approach, which is based on a threshold-based technique with global terms, followed by a 
refined segmentation procedure using local descriptors, is used. Both image-based and edge-based energies are 
used. In order to preserve the integrity of the myocardial wall, a competitive approach is applied between both 
surfaces. In this sense, each surface is locally constrained based on the position of the remaining one, preventing 
overlaps and allowing a refinement to the anatomy in regions with low contrast. Likewise in [1], the current 
method is implemented using the B-spline Explicit Active Surface framework due to its low computational time 
and high efficiency for segmentation of cardiac cavities.  

Results 

The proposed method was validated on 5 computed tomographic (CT) datasets. Each dataset was manually 
delineated using the MITK software, and the differences between manual and automated surfaces assessed. The 
mean point-to-surface errors found were 0.96±0.04 and 0.99±0.18 mm for the endo- and epicardial surfaces, 
respectively. The Dice coefficient values found were 93.99±0.50 and 95.39±0.59, and the 95th percentile of the 
Hausdorff distance values 2.76±0.24 and 3.03±0.45 mm, for the endo- and epicardial surfaces, respectively. 

Discussion 

The proposed strategy showed its potential for accurate segmentation of the left ventricular walls, with a 
performance similar to other state-of-the-art methods. Nevertheless, further studies with a larger database are 
required to evaluate the real accuracy and feasibility of the proposed method.  
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