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Comparative study of the results of manual delineation and three methods
for automatic segmentation of organs at risk in the esophageal cancer
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[ Abstract] Objective: By comparing and analyzing the accuracy of manual mapping based on enhanced CT images and three
kinds of automatic mapping software [ PVmed, United Imaging ( UI) ,MIM Maestro 7.1.4 (MIM) ] in the mapping of Organs at Risk
(OARs) in esophageal cancer radiotherapy,to evaluate the advantages and disadvantages of different delineation methods in the deline-
ation of targets for radiotherapy of esophageal cancer. Methods: The simulated CT images of 20 patients with esophageal cancer who re-
ceived radical radiotherapy in the radiotherapy Department of the Affiliated Hospital of North Sichuan Medical College were retrospec-
tively analyzed. The enhanced CT images were manually outlined by senior radiotherapy doctors and then outlined by automatic sketch
software. The Hausdorff distance ( HD) ,mean minimum distance ( MDA ) ,Dice Similarity Coefficient ( DSC) and Jaccard Coefficient
(JC) of different delineation methods were calculated, and the geometric quantitative evaluation parameters of the delineation results
were summarized and analyzed statistically. Results; Three kinds of automatic delineation software had better delineation effect on the
heart, liver, left and right lung and spinal cord. DSC all >0. 8 ;and JC values of heart,liver,lung and other organs were all >0.8. For the
delineation of the heart,there was no significant difference between HD and MDA ,but MIM was better than the other two. For the delin-
eation of the liver,PVmed and Ul were superior to MIM. Although the results of the three types of mapping software were satisfactory in

both lungs, their HD values PVmed < MIM < UI were (26. 828, 28. 371, 35. 004 ), among which PVmed was superior to UI
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(P <0.001). There was no significant difference in the delineation of spinal cord by DSC compared with manual delineation (all DSC
<0.7,P =0.239) ,but JC value was all <0.8,and HD value (Ul < PVmed < MIM ) . However, for the small thyroid ,the mapping effect
was poor,DSC <0.8,JC <0.7,PVmed and MIM were superior to Ul,and the three kinds of automatic mapping software HD and MDA

had statistical significance (P =0.048 ,P <0.001) ,among which PVmed and MIM were significantly superior to UIL. Conclusion : The

automatic delineation software of radiotherapy endangered organs based on artificial intelligence technology ( PVmed, Ul, MIM ) has

higher accuracy for delineation of heart,liver,lung,spinal and other organs of esophageal cancer OARs,but the delineation accuracy of

thyroid gland UI and MIM software needs manual modification compared with PVmed. Improve the accuracy of the delineation of radio-

therapy targets for esophageal cancer.
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