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Abstract To build the system of computer— aided diagnosis for coronary heart disease and provide some
parameters for lesion detection, a new method for coronary artery lumen segmentation based on the coronary
artery centerline is proposed, which is the result of the algorithm of improved minimal cost path with second
order Hessian vessel filter. The method uses the centerline as the tracking path to get every cross section of the
vessel, and then ray casting is used for locating the coronary artery lumen along every ray. The disperse
coordinates of the lumen location in every ray can be fitted to an outline of the coronary lumen in every cross
section by piecewise spline fitting. As a result of all the outlines of coronary artery lumen in cross section
reconstruction, a 3D coronary artery lumen can be built by marching cubes algorithm. The result of the
method, which has high computing performance, has nice visualization of vessel lumen and can be the basis of
the vessel parameter calculation.
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Fig.I Ray casting diagrammatic drawing
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Fig.2 Centerline of coronary artery left anterior descending. (a) 3D view at a particular angle; (b) CPR view
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Fig.3 Two cross sections of coronary artery. (a) No. 82 cross section; (b) No. 83 cross section
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Fig.4 Relationship between pixel location and absolute value of Gaussian gray difference in a certain casting ray
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Fig.5 Outlines of coronary artery lumen in some cross sections. (a) No. 82 cross section (the red contour refers to the standard by
doctor, and the blue one refers to the result by our algorithm); (b) No. 82 cross section (the red contour refers to the standard by doctor,
and the blue one refers to the result by algorithm in Ref. 12); (¢) No. 82 cross section (the red contour refers to the standard by doctor,
and the blue one refers to the result by algorithm in Ref. 13); (d) No. 83 cross section (the red contour refers to the standard by doctor,
and the blue one refers to the result by our algorithm); (¢) No. 83 cross section (the red contour refers to the standard by doctor, and the
blue one refers to the result by algorithm in Ref. 12); (f) No. 83 cross section (the red contour refers to the standard by doctor, and the

blue one refers to the result by algorithm in Ref. 13)
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Table 1 Quantitative comparison of the contour extraction results in some cross sections

Our algorithm Algorithm in Ref. 12 Algorithm in Ref. 13
Shape deformation (No. 82/No. 83) 0.18/0.18 0.44/0.27 0.23/0.22
Position offset (No. 82/No. 83) 0.66/0.77 3.49/4.74 1.28/3.21
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Fig.6 Lumen of coronary artery left anterior descending in 3D display
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