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Application of automatic segmentation software in head and neck cone beam CT
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Abstract: Objective To evaluate the feasibility of using automatic segmentation software (MIM) to automatically segment the
target areas and organs-at-risk on head and neck cone beam CT (CBCT) image. Methods The clinical data of 10 patients with
nasopharyngeal carcinoma (NPC) who were treated with radiotherapy positioning twice were analyzed retrospectively. In MIM
software system, the contours of 'CT and 'CBCT scanned before the first treatment fraction were propagated to *CBCT scanned
before the second treatment fraction by deformable image registration. The segmented structures of *CT were used as the reference
to compare the precision of the two methods, and the evaluation index includes Dice similarity coefficient (DSC) and Hausdorff
distance (HD). The structures obtained by the two methods were duplicated to *CT. With *CT plan as the reference plan, the dose
deviations in target areas and organs-at-risk were compared. Results The structural contours segmented by 'CBCT-"CBCT were
better than those obtained by 'CT-*CBCT. In 'CBCT-*CBCT, except for PTVnd, spinal cord, lens, optic nerve, optic chiasma,
eyeball and pituitary, all the structures had DSC greater than 0.7 and HD less than 2 cm. The dose deviation between the reference
plan and 'CBCT-*CBCT were less than £3%. Conclusion With the use of MIM software, the target area and organs-at-risk,
excluding the structures with volume less than 10 cm’ (except for bone structures), spinal cord and PTVnd, can be delineated
by 'CBCT-*CBCT, achieving satisfactory segmentation results and providing clinical guidance for adaptive radiotherapy.
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Tab.1 Comparison of Dice similarity coefficient (DSC) and Hausdorff distance (HD) between two methods for

the segmentation of target areas and organs—at-risk

'CT-*CBCT ICBCT-*CBCT PAH
B X RNZ5 4y AR em’®
DSC HD/cm DSC HD/cm DSC  HD

PTVnx 130.15111.67  0.79+0.12  1.13+0.32 0.84+0.07  0.81+0.29 0.157  0.041
PTVnd 34.55+30.40  0.49+0.18  1.43+0.69 0.65+£0.09  1.11+0.66 0.025  0.051
PTVI 683.29+214.77  0.84+0.04 1.77+0.77 0.89+0.04  1.43+0.74 0.006  0.115
T 28.57+4.16  0.69£0.07 1.31£0.46 0.84+0.04  0.58+0.14 <0.001  0.004
il 25.96+8.74  0.63£0.08  4.33+2.60 0.64+0.05  4.45+2.67 0.686  0.089
MAESL 2.44+1.25 0.3240.26  1.16:0.64 0.47+0.32  0.67+0.36 0.073  0.017
S Vi 0.23£0.08  0.31+0.13  0.48+0.12 0.34£0.22  0.49+0.21 0.725  0.898

el 0.23+0.06  0.40+0.21  0.42+0.12 0.39+0.27  0.49+0.15 0.891  0.227
HRBR ZE 8.68+1.40 0.79£0.06  0.55+0.15 0.83£0.07  0.47+0.15 0317  0.322

Y&l 9.03£1.19  0.77+0.06  0.61+0.09 0.82+0.07  0.46=0.14 0247  0.075
Mz i 0.60+0.17 0.16£0.15  0.72+0.18 0.52+0.27  0.48+0.23 0.004  0.016

el 0.67£0.20  0.29+0.18  0.59+0.17 0.53+0.18  0.37+0.10 0.017  0.022
JIRE & 28.15+11.33  0.78+0.10  1.03+0.42 0.80+0.11  1.0120.40 0365  0.602

F 274941193 0.75£0.07 1.15+0.62 0.78+0.08  0.94+0.41 0.127  0.186
iR 0.89+0.18  0.43+0.09 0.94+0.13 0.84+0.07  0.23%0.11 0.172  0.150
73 2429+2524  0.74+£0.14  1.09+0.41 0.76+0.15  0.86+0.27 0.502  0.399
T 74.61£12.53  0.86£0.04  0.93+0.55 0.85+0.06  0.93+0.46 0552 0.968
N IEST] 3.91+0.65 0.75£0.07  0.50+0.19 0.71£0.19  0.47+0.24 0.566  0.739

it

7e.
H 4.07+0.56 0.81+0.08  0.36+0.05 0.82+0.07  0.35+0.06 0.826  0.883
7

49.54+18.69  0.67£0.20  1.43+0.54 0.80+0.20  0.86+0.58 0.015  0.021

Kl 56.09£21.50  0.70+0.20 1.68+0.81 0.82+0.14  0.93+0.63 0.004  0.001
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Tab.2 Comparison of dose deviations in target areas and organs—

at—risk (%)

BB X LY 2% 'CT’CBCT  'CBCTCBCT PfH
PTVnx Dien -0.70+1.12 -0.22+0.49 0.148
PTVnd Dy -1.7422.81 -0.45+1.60 0.054
PTVI Dy -2.664.93 -0.89+4.66 0.003
il T Dy -0.26+£7.38 2.69+7.17 0.017
i Du  0.6442.26 2.90+3.57 0.053
WEE L Duw  -16.16£3520  -11.44428.13  0.276
LLZN 75 Duw 767511078  34.65+76.99  0.222

# Do 46.63+52.38 31.95+61.95  0.294
HRER 7E  Dpen  39.92+42.94 5.62+19.89  0.010

47 Dpen  30.74+40.37 7.65+32.29  0.022
M2 76 Daw  20.72+40.32 -9.95£31.71  0.082

£ Du  20.74+24.66 -2.90+5.95 0.028
I & Do -4.71£16.69 -0.45£1522  0.044

£ Dy -5.64£10.29 -0.81£13.20  0.021
EIZEN Du  -32.32450.90  -25.49+45.12  0.298
L3 Dpen  -1.37£2.19 -0.38+2.00 0.368
A Duen  0.47+1.88 0.504+2.21 0.966
WFSET A Dpen  -2.03+3.07 -1.42+4.11 0.460

4 Duw 0434244 -0.90+1.86 0.716
- & Ds  -12.19+22.96 2.74+12.07  0.090

£i Ds  -10.57£15.52 -0.28+4.50 0.146
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