Abstract

The amount of fat on the surroundings of the heart is correlated to health risk factors such as carotid stiffness, coronary artery calcification, atrial fibrillation, atherosclerosis and other health conditions. Furthermore, cardiac fat deposits vary unrelated to the overall fat of the patient which, therefore, reinforces the idea of a direct quantitative analysis as being essential. However, manual quantification has not been widely employed in clinical practice due to the required human workload.

Clinical decision support systems are computer programs capable of evaluating data and providing a corresponding diagnosis or information to complement the physicians’ analyses. The objective of this work is to propose a method capable of fully automatically segmenting two types of cardiac adipose tissues that stand apart from each other by the pericardium. The source for segmentation are CT images which, in turn, were obtained by the standard acquisition protocol used for coronary calcium scoring. Much effort was devoted to promote minimal user intervention and easiness of reproducibility.

The proposed segmentation methodology consists of an intersubject registration that roughly standardize images of distinct patients, an extraction of features of the registered images and, finally, an appliance of classification algorithms. The classification algorithm predicts if an incoming pixel corresponds to a certain type of cardiac fat based on the extracted features. Furthermore, we extensively evaluate the performance of several algorithms on this task and discuss which ones provided better predictive models. Experimental results regarding both epicardial and mediastinal fats have shown that the mean accuracy for the proposed method is 98.4% with a mean true positive rate of 96.2%. In average, the Dice similarity index has been equal to 96.8%.
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