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Segmentation and 3D display of carotid plaque

JIANG Xiangang', ZHANG Hongbin?, LIU Zhihong'
1. School of Science, East China Jiaotong University, Nanchang 330013, China; 2. School of Information Engineering, East China
Jiaotong University, Nanchang 330013, China

Abstract: Due to the complex adhesion and overlapping of human carotid artery and plaque in luminance distribution and
morphology, clearly reflecting the space-occupying of plaque in carotid artery only depending on CT and MRI files obtained
by the ordinary way is of high clinical significance. A novel method which uses parametric spline to define the cutting ball
family for obtaining the voxels near the carotid artery is presented, and it can gain the visual effect that is basically consistent
with the surgical anatomy of carotid artery plaque through the enhancement of contrast luminance between carotid and plaque
and geometric scaling-up. The proposed method is compared with the common used blood vessel segmentation method based
on the stretching along the vascular centerline. The experiments show that the proposed method can provide real-time
visualization for the segmentation of carotid plaque tissues, which is conducive to the relevant treatments and efficacy
analysis.
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Figure 1 Basic process of carotid artery

segmentation and rendering
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Figure 2 Schematic diagram of section plane
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Figure 3 Area distribution and display of a branch of the right

carotid artery
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Figure 4 Segmentation and display of abdominal aorta of attribute
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const kMeltSphereClipFrag = '#version 330 core’

+#10'in vec2 TexCoord;"

+#10'out vecd FragColor;'

+#10'float lum(in vec4 color) {"

+#10'return (0.3*color.r+0.59+color.g+0.11*color.b);}"

+#10'uniform float coordZ,radius;’ //Z 8 #RFER LT

+#10'uniform float GrayLow,GrayHigh;' /% & @&

+#10'uniform vec3 sphereCenterP; //HERF/l»

+#10'uniform sampler3D dynamicMask ;'//Zh A 1%

+#10'uniform sampler3D intensityVol;'//5 E532

+#10'void main(void) {"

+#10" vec3 vp = vec3(TexCoord.xy, coordZ);"

+#10' float intensityV=lum(texture(intensityVol,vp)); /518§ 5 B B8IRH{E
+#10' vec4 dynamicMaskSample = texture(dynamicMask,vp);"

+#10' dynamicMaskSample.a =1.0;' //FF IR E A€ 1 f9zh7AHE

+#10' float d =length(sphereCenterP-vp);' //i# B 2R 7 & F /& M £9 {4 4 TTHL
+#10'if((d<radius)&&(intensityV>=GrayLow)&&(intensityV<=GrayHigh)) "
+#10'dynamicMaskSample.a=0.0;"

+#10' FragColor = dynamicMaskSample;'

+#10'};
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Figure 5 Code of attribute cutting ball
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Figure 6 Display of carotid plaque based on spline curve cutting

ball family
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Table 1 Comparison between methods for carotid artery segmentation and analysis
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