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Abstract According to the prior knowledge about obvious quadrilateral feature of bioresorbable vascular scaffold
(BVS) struts in an intravascular optical coherence tomography (IVOCT) image, this study proposes a novel
algorithm based on four corners of BVS struts to automatically obtain their contours in the IVOCT imaging system.
It solves the problem that dynamic programming (DP) algorithm, which is a contour-based algorithm, is not
sufficiently accurate because of the influence of the fractures inside the struts and blood artifacts around the struts.
Experimental results show that the proposed algorithm achieves an average Dice’s coelficient of 0.88 for the strut
segmentation areas, which is increased by approximately 0.08 compared to the result obtained by the DP algorithm.
This algorithm can accurately and robustly segment BVS struts in the IVOCT image, and thus it can better assist
doctors in the automatic strut malapposition analysis in clinical applications.
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Fig. 1 IVOCT images after BVS stenting in Cartesian coordinate system and process where strut contour can be represented
from four labeled corners by expert. (a) Single enlarged strut; (b) four corners labeled on single strut by expert; (¢)
strut contour obtained from four labeled corners; (d) IVOCT image after BVS stenting in Cartesian coordinate

system
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Fig. 2 IVOCT images shown in polar coordinates based on two different transformed centers. (a) IVOCT image in polar
coordinate system using center of image in Cartesian coordinate system as transformed center; (b) IVOCT image in

polar coordinate system using lumen-contour center of image in Cartesian coordinate system as transformed center
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Fig. 3 Selection of positive and negative training samples
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Fig. 4 Basic prototypes with Haar-like features and extended prototypes combined with struts’ features. (a)-(e) Basic

prototypes with Haar-like features; (I)-(j) extended prototypes combined with struts' features
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Fig. 6 Comparison of strut segmentation results. (a)-(d) Results of BVS strut segmentation using DP algorithm;

(e)-(h) results of BVS strut segmentation using proposed algorithms
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Fig. 7 3D reconstruction models of BVS struts. (a) 3D reconstruction model of BVS strut with coronary artery;

(b) 3D reconstruction model of BVS strut without coronary artery
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Table 1 Results of strut detection and segmentation

Segmentation(Dice)

Data set No. F No. GT E./pm
Method in Ref.[10] Proposed

No.1 81 691 24.77+15.08 0.80 0.90
No.2 119 928 27.88+20.39 0.79 0.89
No.3 118 1172 31.45+20.48 0.80 0.87
No.4 78 604 25.27418.45 0.82 0.89
No.5 147 1188 30.68+19.84 0.82 0.88
No.6 86 635 29.80+19.54 0.80 0.89
No.7 76 603 27.84+19.36 0.79 0.89
No.8 150 1240 30.23+19.96 0.80 0.87

Average — — 28.994-19.39 0.80 0.88

No. F: number of frames evaluated; No. GT: number of ground truth
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