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Abstract; Objective To developed a data-driven method for fast calculation of coronary microcirculation
resistance. Methods The neural network was constructed and optimized to extract cross-sectional area features
of coronary arteries. The microcirculation resistance at the end of the coronary branch was quickly calculated by
using cross-sectional area features, allometric scaling law and flow distribution ratio, and the blood flow reserve
fraction was non-invasively calculated based on microcirculation resistance. Results In order to verify validity of
the neural network, the cross-sectional area characteristics of 40 clinically collected coronary artery branch
measurements were compared with predicted result of the neural network, and the mean absolute error value was
1.08 mm*. In order to verify accuracy of the microcirculation resistance, the clinical fractional flow reserve of
15 patients was compared with the fractional flow reserve calculated by the microcirculation resistance, and the
calculation accuracy was 86.6%. Conclusions The rapid calculation method of coronary microcirculation
resistance proposed in this study has potential clinical application value.
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Fig. 1 Flow chart for extraction of coronary artery cross-sectional area (a) Three-dimensional point cloud

transformation of coronary arteries, (b) Optimized PointNet-3D neural network, (c¢) Neural network output-

coronary cross-sectional area
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Fig.2 Coronary branch flow calculation
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Fig. 3 Individualized coronary 3D model and coronary
lumped parameter model with outlet boundary

conditions (a-l)
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Fig. 4 Neural network training and validation results (a) Loss function of neural network, (b) Regression analysis of measurement

and prediction. (c¢) Bland-Altman analysis of measurement and prediction
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Fig.5 Flow distribution ratio between coronary trunk and branches
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