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Feasibility study of automatic segmentation of organs-at-risk and clinical target area for

preoperative radiotherapy for rectal cancer
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Abstract: Objective To explore the accuracy of AccuContour software and customized automatic segmentation model in
automatically outlining the geometric contours of clinical target volume (CTV) and organs-at-risk (OAR) for the preoperative
volumetric modulated arc therapy (VMAT) for rectal cancer, thereby providing a basis for clinical applications. Methods A total
of 133 patients who have received preoperative VMAT for rectal cancer were enrolled retrospectively. Sixty-five cases of them
were randomly selected for training set, 16 cases for validation set, and 52 cases for test set. The automatic segmentation model
was established and trained, and then imported into AccuContour software for the automatic segmentations of CTV and 4 OAR.
The automatic and manual segmentation results of CTV and OAR were compared in term of volume difference (AV), Dice similarity
coefficient (DSC), Jaccard coefficient (JAC), sensitivity index (SI), inclusion coefficient (Incl), centroid deviation (DC) and
Hausdorff distance (HD). Moreover, the differences of dosimetric parameters between automatically and manually delineated CTV
and OAR in the same VMAT plan were compared, so as to evaluate the performance of automatic segmentation. Results The DSC,
JAC, SI, and Incl of CTV were 0.84+0.06, 0.72+0.08, 0.81+0.07, 0.87+0.08, respectively, and the AV, DC, and HD were 10.93%
(4.56%, 15.37%), 5.03 (3.27, 8.77) mm, 15.03 (15.00, 24.70) mm, respectively. According to DSC, SI, Incl, JAC, AV, DC, and
HD, the OAR segmentation performance from superior to inferior were as followed: right femoral head, left femoral head, bladder,
small intestine. There were no statistical differences between automatic and manual segmentations in the dosimetric parameters

(P>0.05) except bladder V,,, small intestine D,,,, and CTV D, (P<0.05). Conclusion In preoperative VMAT for rectal cancer,
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the automatic segmentation system used in the study has a high accuracy for the automatic segmentation of CTV and OAR, which

saves a lot of time for clinicians and improves work efficiency.

Keywords: AccuContour automatic segmentation; clinical target volume; organ-at-risk; rectal cancer
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Table 1 Comparison of manual segmentation results and AccuContour automatic segmentation results of CTV and OAR for

preoperative VMAT for 52 cases of rectal cancer

X DSC JAC SI Incl AV/% DC/mm HD/mm

CTV 0.84+0.06  0.72£0.08 0.81£0.07 0.87+0.08 10.93(4.56,15.37)  5.03(3.27,8.77)  15.03(15.00, 24.70)
i e 0.94+0.04  0.89£0.07 0.96£0.03 0.93+0.07  1.84(0.74,5.33)  2.06(1.48,3.61) 3.75(2.47,3.75)
N7 0.82+0.07 0.72+£0.10  0.81+0.10 0.86+0.11 11.33(5.86,23.57)  7.20(4.23,11.97)  11.28(7.00, 15.00)
ZERES 0.95+0.01  0.91£0.02  0.98+0.01 0.93+0.02  5.13(3.83, 6.20) 2.53(1.38,3.53) 1.79(1.64, 2.20)
AL 0.95£0.01  0.91+0.01  0.97+0.01 0.93+0.02  4.58(3.29,6.23)  2.19(1.82,3.50) 1.76(1.60, 2.34)

a: kB LR (RIEATTIRAREIE

b : Fp X AT 7 R ER

c: L TREERARE

1 BxhaESFaHEE CTV JUATR B

Figure 1 Comparison of automatic and manual segmentations of CTV
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Figure 2 Comparison of automatic and manual segmentations of OAR
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Table 2 Comparison of dosimetric parameters between

automatic and manual segmentations (Mean+SD)

S F3h A3l HH P{H
CTV D,y/Gy 46.89+0.47  44.67+5.53  2.820  0.007
JE b

D, ../GY 32.4643.64  32.6542.02  0.410  0.697

V% 53.0048.00  52.0048.00  2.670  0.012
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N7
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V,/% 1.00+0.34 1.0040.33 0240  0.811
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