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Dosimetric distribution and skin injury of three-dimensional conformal radiotherapy and intensity-
modulated radiotherapy in patients following breast-conserving surgery for early-stage breast

cancer

YUAN Xiwei, ZHOU Rongrong, ZHANG Zijian
Department of Oncology, Xiangya Hospital, Central South University, Changsha 410008, China

Abstract: Objective To compare the dosimetric distribution and skin injury between three- dimensional conformal
radiotherapy (3D-CRT) and intensity-modulated radiotherapy (IMRT) in postoperative patients receiving breast-conserving
surgery for early-stage breast cancer. Methods According to the postoperative radiotherapy, 70 patients receiving breast-
conserving surgery for early-stage breast cancer were divided into 3D-CRT group (#n=35) and IMRT group (»=35). Both the
prescribed dose in 3D-CRT group and IMRT group was 50 Gy/25 times. The dosimetric indexes of target regions, including
homogeneity index (HI) and conformal index (CI), were observed and calculated. The D of target region (dose of 95% of
target volume), Vs (the target volume receiving 105% prescribed dose) and Vi, were investigated. The radiation dose of
organs-at-risk (OAR) included the Vo, Vi, V3, of heart and ipsilateral lung, the mean dose (D) and Vs of contralateral
lung, and the Vi, Vi, Vis, Vsoand Dy of skin. Herein, we also evaluated the OAR doses and determined the skin injury
grade within 10 months after 3D-CRT or IMRT. Results The dosimetric indexes of target regions and OAR dose showed
statistical differences between the two groups (P<0.05). Compared with 3D-CRT group, IMRT group achieved HI and CI
which were closer to 1, significantly higher Dos, and obviously lower V45 and V5, (P<0.05). The radiation dose and average
dose of heart, ipsilateral and contralateral lung, and the Vo, Vi, Vis, Vsoand Dy of skin were significantly lower in IMRT
group, compared with those in 3D-CRT group (P<0.05). The distribution of radiation-induced skin injury showed statistical

significances between the two groups (P<0.05). In IMRT group, the number of cases with radiation-induced skin injury of
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level 0-1 was the most, and the number of cases with skin injury of level 2-4 was significantly less. Conclusion Compared

with 3D-CRT, IMRT in patients after breast-conserving surgery for early-stage breast cancer can obtain better target

coverage rate and better HI and CI, with skin injury of lower level.

Keywords: breast cancer; conformal radiotherapy; intensity-modulated radiotherapy; dosimetry; skin lesion
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a: Three—dimensional conformal
radiotherapy (3D—CRT)

b: Intensity—modulated
radiotherapy (IMRT)
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Fig.1 Radiation field planning after breast—conserving surgery

for early—stage breast cancer
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Tab.1 Dosimetric indexes of target regions in 3D—-CRT group and IMRT group (Mean+SD)

Group HI cI Dys/Gy D /Gy D./Gy
3D-CRT (n=35) 1.0540.16 0.76+0.04 93.70+1.34 9.1142.83 2.69+1.21
IMRT (#=35) 1.2540.20 0.88+0.03 97.63+1.29 16.60+4.69 6.46+1.48
t value 4.61 14.19 12.50 8.09 11.67
P value 0.000 0.000 0.000 0.000 0.000

HI: Homogeneity index; CI: Conformal index

R2 MARKCE MEEERIER(x2)
Tab.2 Dose of heart and lung in 3D-CRT group and IMRT group (Mean+SD)

Heart

Ipsilateral lung Contralateral lung

Group
Vi/% Va/% Vi/%

Vi/% Va/% Vi/% D)l Gy Vs/%

3D-CRT (n=35) 32.59+7.21 25.08+1.51 21.03+4.77
IMRT (n=35) 25.56+3.38 18.97+1.56 12.90+3.92
tor x° value 5.22 16.64 7.79

P value 0.000 0.000 0.000

29.57+5.36  21.33+£0.34 25.63+4.29 0.78+0.27 1.26+0.91
24.59+3.30 18.98+0.53 21.70+1.34 0.74+0.30  0.35+0.13
4.68 22.07 5.17 0.59 5.86

0.000 0.000 0.000 0.56 0.000
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*3 MARKREKTEEFER (£ 25)
Tab.3 Radiation dose of involved skin in 3D-CRT group and IMRT group (Mean+SD)

Group Vi/% V%

Vis/% Vs/% D}l Gy

3D-CRT (n=35) 89.5942.49  69.40+2.60
IMRT (=35) 8247318 63.95:2.74
tor x° value 10.43 8.54

P value 0.000 0.000

44.93+4.42  13.404£2.21  43.47+0.87

36.26+£2.33  3.64+1.20  40.38+1.69

10.27 22.96 9.62

0.000 0.000 0.000

R4 MERSTER BRI & £ R RS FE SR (FIH0

Tab.4 Occurrence and distribution of radiation—induced skin injury in 3D-CRT

group and IMRT group (number of cases)

Group Level 0 Level 1 Level 2 Level 3 Level 4
3D-CRT (n=35) 11 7 7 6 4
IMRT (n=35) 19 6 5 3 2

X" value 4.21

P value 0.040
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