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Liver auto-segmentation based on three-dimensional dynamic region growing algorithm
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Abstract: Objective To evaluate the feasibility of three-dimensional (3D) dynamic region growing algorithm for liver auto-
segmentation. Methods The CT images were pre-processed using three methods, namely interpolation, anisotropic filtering, and
3D matrix processing. And then, initial segmentation results were obtained using 3D dynamic region growing algorithm. The
algorithm combined the seed points with the grey average of 26 adjacent voxels, as comparison with one single seed point in
traditional algorithm. Meanwhile, we used double growing criteria and dynamic thresholds to ensure the accuracy of segmentation.
Finally, we obtained the liver segmentation results by morphological post-processing. Results The segmentation results in this
study were almost consistent with the manual contour obtained by experts (the mean value of Dice's similarity coefficient was
0.934). The 3D dynamic region growing algorithm also had an improved segmentation speed (0.64 s/per image) and a better
continuity in 3D directions than manual segmentation. Conclusion The 3D dynamic region growing algorithm can be used to
accurately segment liver, which greatly improves the efficiency of live segmentation in abdominal tumor radiotherapy plan.
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Fig.1 Flow chart of liver segmentation
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b: Image after anisotropic filtering

a: Original CT image
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Fig.2 Original CT image and image after anisotropic filtering
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Fig.3 Neighborhoods of the voxel in two—dimensional (2D) and three—dimensional (3D) data
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a: Binary mask image b: Image after morphological filtering
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Fig.4 Binary mask image of liver and image after morphological filtering
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Fig.5 Segmentation results on 3x3x3 neighborhoods with different thresholds

(a) Ths;=3, Ths;=35

(b) Ths; =23, Ths=3

(¢) Ths=28, Ths=28

6 5x5x5 ¢Mig R A ESEIREVS IR 5 FI4E R
Fig.6 Segmentation results on 5x5x5 neighborhoods with different thresholds
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(f) The image of 84th slice in CT;

(g) The image of 113rd slice in CT, (h) The image of 123rd slice in C'1; (1) The image of 124th slice in CTs

Red contour was the automatic segmentation result, while blue contour was the manual contour result.
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Fig.7 Results of automatic segmentation and manual contour in three sets of CT scans
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Tab.1 Accuracy of 3D dynamic region growing algorithm

Parameter Observer CT, CT, CT3
DSClanee 1 0.657-0.970 0.907-0.978 0.895-0.982
2 0.642-0.970 0.912-0.980 0.885-0.985
IDS@Ee 1 0.904 0.946 0.952
2 0.899 0.951 0.950

DSC: Dice's similarity coefficient
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Fig.8 3D reconstruction of liver
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