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Assessment of lung dose in breast IMRT after radical mastectomy with different bolus settings

LIU Tingting, LIU Zhigiang, OUYANG Shuigen, TAO Na, WEI Xiyi, GAO Liying
Department of Radiotherapy, Gansu Provincial Cancer Hospital, Lanzhou 730000, China

Abstract: Objective To achieve an optimal treatment plan by comparing lung doses of breast cancer patients treated by
intensity- modulated radiotherapy (IMRT) with full-bolus, half-bolus and no-bolus. Methods For 22 selected patients with
breast cancer, IMRT plans were designed with Oncentra planning system. Three plans were designed for each patient (full-
bolus, half-bolus and no-bolus). The prescription dose was 50 Gy, covering 90% of the target volume. The differences in the
maximum dose (Dn.) of target area and lung dose between the three plans were analyzed by using SPSS statistical software to
evaluate and discuss the optimal treatment plan. Results The dosimetric parameters of three plans were compared, and no
significant differences were found in lung doses, target Ds, and Dy. D, of the three plans (all-bolus, half-bolus and no-bolus)
was (62.64+2.36), (57.9140.99), (57.46+1.51) Gy, respectively, and homogeneity index was 0.21+0.03, 0.15+0.02, 0.13+
0.01, respectively, with statistical significance (P<0.05). The results of bolus were better than those of no- bolus, but no
differences were found between all-bolus and half-bolus. Conclusion Bolus can achieve a better result for patients with breast
cancer, and half-bolus is more conducive to patients in achieving preventive effect and improving the life quality.
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Tab.1 Analysis of HI, Dsy, Do, Dunix of PTV (Mean+SD)

Method n Ds/Gy Da/Gy D../Gy HI

No-bolus 22 53.05+0.40 50.18+0.18 62.64+2.36 0.21+0.03
Half-bolus 22 52.63+0.30 50.36:0.21 57.91+0.99 0.15+0.02
Full-bolus 22 52.35+0.34 50.32+0.10 57.46+1.51 0.13+0.01

PTV: Planning target volume; HI: Homogeneity index
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Fig.1 Display of superficial dose in color wash with full-bolus
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Fig.2 Display of superficial dose in color wash with half—bolus
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Fig.3 Display of superficial dose in color wash with no—bolus
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Tab.3 Dose analysis of ipsilateral lung tissue

Method n V% Vio/% Vaol% Vi/% D,/ Gy

No-bolus 22 60.48+5.12 37.71£2.90 22.26+1.28 15.79£1.19 13.14+0.67
Half-bolus 22 59.37+£3.98 37.304£2.48 22.20+1.25 15.75+1.18 13.13+0.60
Full-bolus 2 59.10+4.29 37.16£2.36 22.16+1.26 15.73%1.19 13.07£0.59

F4 3FMAXMIBTELR Vs Vios Vaos Vios Do FEITZH 8] L 2
Tab.4 Analysis of Vs, Vi, V2, Vi, Diean Of lung tissue between

three ways
) ) Mean difference Standard error  Significance
1 2 0.268 364 2.360 531 0.999
1 B 0.374 818 2.355 220 0.998
2 3 0.106 455 2331218 1.000
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