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overall image quality. Non-contrast imaging with pentastarch signif-
icantly reduces the obligatory iodine contrast load, therefore, could be
considered as a promising strategy in high-risk patients for renal im-
pairment.
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BACKGROUND The problem of automatic standardized interpreta-
tion OCT images is important due to the need for fast OCT-analysis
during the procedure, as well as the operator’s different experience in
interpreting OCT images. Automatic analysis of the components of the
atherosclerotic plaque will help in quick decision-making during op-
erations on coronary vessels. The aim of the study was to evaluate the
quality and efficiency of the automatic OCT image processing model
by creating and training a neural network.

METHODS OCT images of patients with acute coronary syndrome
and stable coronary artery disease were used for the neural network
training matrix. The Python programming language was chosen to
implement the software. To work with neural networks, the PyTorch
library was used, developed and maintained by Facebook. Images
were preprocessed using the OpenCV library. The GUI of the appli-
cation was written using the Tkinter module from the Python stan-
dard library. To train neural network models, a total of 16 different
types of pathologies were considered. To train classifiers, the expert
marked up 534 images, 289 of which contained pathology. For training
and validation of the binary classifier to detect the presence of pa-
thology, the sample was divided into two parts: 426 images in the
training sample (193 pathology / 233 norm) and 108 images for vali-
dation (56 pathology / 52 norm). The following samples were prepared
for the lipid plaque classifier: 233 images in the training sample (157
lipid plaque / 76 other pathologies) and 56 images for control (40 lipid
plaque / 16 other pathologies). The following samples were prepared
for the fibrous plaque classifier: 233 images in the training sample (73
fibrous plaque / 160 other pathologies) and 56 images for control (16
fibrous plaque / 40 other pathologies) (Fig. 1).
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Fig.1. Automatic definition of lipid arc

plaque on the frame with pathology. Two common convolutional
neural networks were considered as classifiers: AlexNet and ResNet-
18 (Fig. 2). Models pre-trained on the ImageNet dataset were taken
and, with the help of the Transfer Learning method, were retrained to
solve the classification tasks. The training took place over 5 epochs. To
detect coronary artery pathology, the accuracy was 0.97-1.0, to
determine the presence of lipid plaque — 0.87 -0.92, to detect the
presence of fibrous plaque 0.89-0.92.
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Fig.2. Architecture of neural network

CONCLUSION A comprehensive software has been developed that
allows separating a normal coronary artery from pathology, recog-
nizing the type of atherosclerotic plaque, as well as marking the
content of these components. Machine learning algorithms are
capable of differentiating the lipid and fibrous components of
atherosclerotic plaque with sufficiently high accuracy.
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RESULTS Three models were trained to solve the tasks set: 1) binary
classifier for predicting the presence of pathologies; 2) binary classifier
for predicting whether there is a fibrous plaque on the frame with
pathology; 3) binary classifier for predicting whether there is a lipid

BACKGROUND Whereas the efficacy and safety of intravascular
lithotripsy (IVL) have been confirmed in de novo calcified coronary
lesions, little is known about its utility in treating stent under
expansion.
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