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The Development of an Automatic Diagnosis System for Coronary Artery
Atherosclerosis Using Deep Learning and Its Clinical Application
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This study aimed to automate the diagnosis of coronary artery tissue
characteristics from OFDI images using deep learning. The subjects comprised 109 coronary arteries
obtained from 45 autopsied hearts. After conducting ex vivo OFDI examinations, a total of 1,103
matched sets of pathological section images and OFDI images with atherosclerotic changes were
obtained. These images were divided into three datasets: training, validation, and testing.
Subsequently, a deep learning model based on PSPNet was constructed using the training set. Upon
evaluating the model, an average F-score of 0.6255 and an loU of 0.488 were achieved in the
validation dataset, while in the test dataset, an average F-score of 0.6577 and an loU of 0.5166
were attained.
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optical frequency domain imaging: OFDI
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Total of 1,693 histological cross-sections were included

— 590 sections were excluded {

Total of 1,103 matched OFDI images

Fibrocalcific plaque 365
Pathological intimal thickening 421
Fibrous cap atheroma 213
Healed erosion/rupture 104

Training dataset
875 images

Validation dataset
112 images

Test dataset
116 images

Fibrocalcific plaque 286 Fibrocalcific plaque 38 Fibrocalcific plaque
Pathological intimal thickening 333 Pathological intimal thickening 45 Pathological intimal thickening
Fibrous cap atheroma 174 Fibrous cap atheroma 19 Fibrous cap atheroma
Healed erosion/rupture 82 Healed erosion/rupture 10 Healed erosion/rupture
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