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(57) Abstract :

Coronary artery disease (CAD) is a leading cause of morbidity and mortality worldwide, making early detection and classification of coronary artery plaque and stenosis critical for timely

intervention. Traditional diagnostic methods relying on manual analysis of Coronary CT Angiography (CCTA) scans are time-consuming, prone to inter-observer variability, and require expert

interpretation. This research proposes an automated detection and classification system using a Recurrent Convolutional Neural Network (RCNN) that integrates Convolutional Neural
Networks (CNNs) for spatial feature extraction and Recurrent Neural Networks (LSTM/GRU) for temporal analysis. The system processes pre-segmented CCTA images, enhancing them with
contrast adjustment, noise reduction, and artery segmentation techniques for improved accuracy. It then classifies arteries into normal, non-obstructive plaque, or significant stenosis categories,
enabling a real-time, high-precision CAD detection model. Experimental results demonstrate high sensitivity, specificity, and accuracy, proving the system’s ability to significantly reduce
diagnosis time and enhance clinical decision-making. By offering an automated, scalable, and Al-driven solution, this research contributes to the advancement of predictive cardiovascular

diagnostics, enabling faster and more reliable CAD detection in healthcare settings.
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