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Dosimetric comparison of three intensity- modulated radiotherapy plans in patients following
breast-conserving surgery for early-stage breast cancer

MA Lan', HAN Jun’, CHEN Mi’, CAO Ting’, YANG Jing’
1. Department of Oncology, First People's Hospital of Jiangxia District, Wuhan 430200, China; 2. Cancer Center, Union Hospital,
Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430022, China

Abstract: Objective To evaluate the dosimetric parameters of 3 different intensity-modulated radiotherapy (IMRT) plans in
postoperative patients receiving breast- conserving surgery for early-stage breast cancer and provide evidence for adequate
selection of IMRT plans. Methods The inverse intensity-modulated plan, hybrid intensity-modulated plan and field-in-field
intensity-modulated plan were designed for 10 patients after breast-conserving surgery for early-stage breast cancer (including
5 patients with left breast cancer and 5 with right breast cancer). The dosimetric parameters of the target area and the organs-at-
risk (OARs) in the 3 plans were evaluated. Results The heterogeneous index and conformal index of the inverse intensity-
modulated plan were superior to those of hybrid and field-in-field intensity-modulated plans, while the protection of ipsilateral
lung, contralateral breast, heart and liver was better in the latter two plans. Conclusion The hybrid and field-in-field intensity-
modulated plans are recommended for postoperative patients receiving breast-conserving surgery for early-stage breast cancer.

Keywords: breast cancer; inverse intensity-modulated plan; hybrid intensity-modulated plan; field-in-field intensity-modulated
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Plan 1 - Plan II
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Plan III

Plan I: Inverse intensity-modulated plan; Plan II: Hybrid intensity-modulated plan; Plan III: Field-in-field intensity-modulated plan
| 3EITKER—EENFIED %

Fig.1 Dose distribution in 3 intensity—modulated radiotherapy plans on the same cross section

F1 3APFRITRIEX HI.CIFAMUBLEE (7 +5)
Tab.1 Comparison of HI, CI, and MU among 3 intensity—modulated radiotherapy plans (Mean+SD)

Pvalue
Parameter Plan I Plan II Plan IIT
Tvs Il 1T vs 111 Tvs IIT
HI 1.077+0.013 1.123+0.030 1.11240.022 0.002 0.252 0.001
CI 0.743+0.043 0.663+0.049 0.599+0.055 0.000 0.000 0.000
MU 579+94 310+72 240+11 0.003 0.042 0.000

HI: Heterogeneous index; CI: Conformal index; MU: Monitor unit
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Tab.2 Dosimetric comparison of organs—at-risk among 3 intensity—modulated radiotherapy plans (Mean+SD)

P value
Organ at risk Plan I Plan II Plan III
Ivs II 1T vs 111 Ivs IIT

Ipsilateral lung

V% 47.67+£2.90 33.73+6.81 30.17+6.84 0.001 0.001 0.000

V% 21.53+1.86 19.92+4.04 19.61+4.93 0.133 0.528 0.183

Vi/% 14.79+2.31 15.53+3.44 15.78+4.05 0.233 0.355 0.245

Diear/cGy 1 137.87£96.30 981.07+187.29 957.40+229.27 0.010 0.272 0.020
Total lung

Vs/% 24.75+4.27 17.42+5.32 15.52+5.22 0.001 0.002 0.000

V% 10.86+2.38 10.12+3.14 9.97+3.41 0.146 0.524 0.192

V% 7.48+1.97 7.87£2.50 8.02+2.82 0.219 0.294 0.223

Duea/cGy 613.79+110.41 515.70+147.27 501.44+166.71 0.005 0.250 0.012
Left breast-Heart

Vs/% 44.49+5.93 20.84+2.22 11.08+1.23 0.003 0.001 0.002

Va/% 5.98+2.30 5.83+1.38 5.66+2.12 0.835 0.841 0.695

Vsl % 2.35+1.81 3.12+1.65 3.25+1.67 0.088 0.537 0.166

Diear/cGy 664.83+£67.60 441.05+60.30 366.33+96.53 0.002 0.177 0.015
Right breast-Heart

V% 12.7342.64 3.23+0.26 0.23+0.23 0.020 0.000 0.012

Vool % 0 0 0 / / /

Vi/% 0 0 0 / / /

Diea/cGy 224.63£8.06 94.97+35.82 72.20£14.66 0.016 0.237 0.002
Right breast-Liver

V+/% 36.33+5.45 7.66+1.00 5.40+1.15 0.008 0.011 0.006

Va/% 4.88+0.24 4.17+0.14 3.78+0.47 0.113 0.258 0.113

V% 2.71£1.22 1.39+0.56 1.59+0.27 0.093 0.496 0.183

Duea/cGy 562.03+21.41 186.47+53.17 201.40+49.31 0.003 0.056 0.002
Spinal cord

Dy/cGy 39.81+7.89 31.9749.00 33.00+10.00 0.004 0.331 0.025

Contralateral breast

Diear/cGy 227.31+80.39 132.60+108.16 66.46+32.27 0.002 0.087 0.001
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