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Feasibility of RT-Mind auto-segmentation technique in radiotherapy for nasopharyngeal carcinoma
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Abstract: Objective To explore the feasibility of RT-Mind software in the automatic segmentations of clinical target volume
(CTV) and organs-at-risk (OAR) for radiotherapy for nasopharyngeal carcinoma, so as to provide a basis for its clinical
application. Methods Twenty-eight cases of nasopharyngeal carcinoma patients treated with radiotherapy were enrolled
retrospectively. Taking manual segementations of CTV and OAR (brain stem, spinal cord, lens, optic chiasm, optic nerves,
parotid glands, temporal lobes, temporomandibular joints, and mandible) by radiotherapists as reference standards, RT-Mind
software was used to carry out the auto-segmentations of CTV and OAR. The Dice similarity coefficient (DSC), Jaccard
index (JAC), sensitivity index (SI), inclusiveness index (Incl), deviation of centroid (DC), and Hausdorff distance (HD)
between manual and automatic segmentations of CTV and OAR were calculated for evaluating the performance of automatic
segmentation. Results The DSC, JAC, SI, Incl, DC, and HD of CTV were 0.78+0.04, 0.70+0.05, 0.85+0.08, 0.87+0.04,
(7.76+5.03) mm, and (12.3£1.16) mm, respectively. The DC and HD of OAR were all less than 1 cm. Conclusion RT-Mind
software can basically meet the clinical requirements, and can more accurately realize the automatic segementations of OAR
and CTV in patients with nasopharyngeal carcinoma. Due to individual differences in the patient's medical history,
radiotherapy physicians need to make certain modifications to the auto-segmentation results of OAR and CTV according to
clinical needs. If the personalized customization of auto-segmentation can be further improved according to clinical
requirements, RT-Mind software can assist doctors in improving their work efficiency in the radiotherapy of nasopharyngeal
carcinoma with complex anatomical structures, and serving patients better.
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Table 1 Comparison between manual segmentation and RT-Mind auto—segmentation of clinical target volume
and organs—at-risk in 28 patients with nasopharyngeal carcinoma (Mean+SD)
X AE R E DSC JAC Incl DC/mm HD/mm
CTV 0.78+0.04 0.70+0.05 0.85+0.08 0.870.04 7.76+5.03 12.3+1.16
i T 0.72+0.03 0.63+0.05 0.75+0.07 0.73+0.06 3.21+2.52 1.62+0.39
b 0.68+0.05 0.610.07 0.64+0.07 0.71£0.06 3.84+3.07 1.61£0.36
2tk 0.77+0.09 0.64+0.11 0.68+0.13 0.87+0.10 0.88+0.47 1.42+0.55
FRTTIES 0.78+0.11 0.65£0.15 0.74£0.15 0.88+0.15 1.05+0.57 1.39£0.52
MAE 0.58+0.14 0.24+0.10 0.33+0.17 0.52+0.22 4.56+1.61 5.71+2.86
LA 2 0.66+0.15 0.51+0.13 0.58+0.13 0.88+0.07 433+1.26 4.23+1.97
itz 0.66+0.17 0.50+0.15 0.56+0.15 0.88+0.12 4.10+1.50 4.48+2.17
iy 0.80:£0.09 0.67+0.10 0.82+0.08 0.80+0.12 3.70+1.68 2.91+1.57
FE 0.78+0.04 0.65+0.06 0.82+0.07 0.76+0.07 4.43+1.57 3.03+1.44
ZeAging: 0.75%0.19 0.69+0.14 0.81+0.17 0.730.16 4.3+2.42 3.4+1.34
At 0.78+0.20 0.66+0.15 0.800.17 0.77+0.17 4.06+2.54 3.2+1.04
TERCS 0.83+0.07 0.71£0.10 0.81+0.07 0.85+0.11 1.61£1.10 1.47+0.38
AR 0.81+0.08 0.69+0.12 0.79+0.09 0.84+0.13 1.81+1.01 1.48+0.41
A 0.93+0.02 0.86+0.3 0.90+0.04 0.96+0.03 1.30+0.54 1.58+0.32
DSC: Dice HifbI P 7 %1 ; JAC : Jaccard F 4K ; ST: HUBMEHE s Incl: W 281 R4 DC 022 ; HD : Hausdor ff 1 25
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