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Dosimetry study of different dose complementary techniques for unmarked tumor bed of inten-

sity modulated radiotherapy after breast conserving surgery for right breast cancer
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Abstract: Objective To study on the dosimetric characteristics of X-ray simultaneous integrated boost intensity-modulated
radiotherapy (SIB-IMRT) plan and late-course electron beam integrated boost intensity-modulated radiotherapy (IMRT+E)
plan for tumor bed without silver-clip markers after breast conserving surgery for the right breast cancer. Methods Fifteen
patients who were unmarked by silver-clip in tumor bed during the breast conserving surgery for the right breast cancer
were selected. The dosimetric parameters of SIB-IMRT plan and IMRT+E plan based on pinnacle® 9.6 treatment planning
system were compared. Results No significant differences were found between SIB-IMRT plan and IMRT+E plan in the
Divax> Dinin, and D 0f the whole breast and target volumes of tumor bed, homogeneity index and conformal index (P>0.05).
No significant differences were found between the two plans in the Vs, Vi, and D,.., of the right lung, and the D,... of the left
lung, but the V,,of the right lung and V,, ofthe whole lung in SIB-IMRT plan were significantly lower than those in IMRT+
E plan, with statistical significance (P<0.05). No significant differences were found between the two plans in the Dy Of
heart, but the Vs and Vs of heart in IMRT+E plan were significantly higher than those in SIB-IMRT plan (P<0.05). No
statistical differences were found between the two plans in the D,... of the left breast and the D,... of skin volume of anterior
tumor bed which was 0.5 cm thick, but the Dy, of lung volume of posterior tumor bed which was 1 ¢cm thick in SIB-IMR
plan was significantly higher than that in IMRT+E plan (P<0.05). Conclusion After breast conserving surgery for the right
breast cancer, no statistical significance was found in most of dosimetric parameters between two kinds of dose
complementary techniques for unmarked tumor bed of IMRT. Compared with IMRT+E plan, SIB-IMRT plan reduces the
damages to the ipsilateral lung and heart, reduces the treatment time, without affecting the coverage rate of the target
volume of tumor bed and the whole breast. SIB-IMRT is worthy of clinical popularization and application
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Tab.1 Target volume and average thickness of CTV, (Mean+SD, n=15)

Group Veril/% Verd% Vervi/Very Average thickness of CTV,/cm
Silver-clip marked 37.0+15.8 410.03+147.85 0.09+0.04 1.8140.45
Silver-clip unmarked 66.8+40.0 455.53+198.38 0.15+0.05 1.81+0.88

t value 2.680 0.712 3.355 0.030

P value 0.012 0.482 0.002 0.976

CTV: Clinical target volume

R2 BXFIEFIHE(x2s ,n=15)

Tab.2 Dosimetric evaluation of target volume (Mean+SD, n=15)

Group Due/cGy D.in/cGy Diear/cGy CI-R HI-R CI-C HI-C

SIB-IMRT 6 062.4+303.06 3 868.8+373.68 5348.5+37.28 1.14+0.01  0.81+0.03 1.05+0.01 0.67+0.18
IMRT+E 6 026.5+£194.74 3953.4+361.53 5354.8+£32.44 1.14+0.01  0.83+0.03 1.054+0.01 0.64+0.14
t value 0.386 0.630 0.490 1.444 1.042 0.745 0.483

P value 0.703 0.534 0.628 0.160 0.306 0.463 0.633

SIB-IMRT: X-ray simultaneous integrated boost intensity-modulated radiotherapy; IMRT+E: Late-course electron beam integrated

boost intensity-modulated radiotherapy; HI: Homogeneity index; CI: Conformal index

R3 FFIEFITE (225 ,n=15)

Tab.3 Dosimetric evaluation of lung (Mean+SD, n=15)

Right lung Left lung The whole lung

Group

Vi/% Vi/% Va/% Diear/ cGy Dmea../CGy Va/%
SIB-IMRT 79.8+8.04 49.07+£3.79 24.27+2.60 1525.3+£86.57 296.12+111.21 12.83+0.70
IMRT+E 81.6+6.88 55.73+8.48 25.6+1.35 324.01+73.62 13.68+1.06

590.0+98.38

t value 0.659 2.780 1.760 1.912 0.664 2.584
P value 0.515 0.010 0.089 0.066 0.810 0.015
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Tab.4 Dosimetric evaluation of heart, left breast, LPT, Skin—B (Mean+SD, n=15)

Heart Left breast LPT Skin-B

Group
V<% Vis/% Duear/ Gy Diear/ Gy Diea/cGy Dinea/cGy

SIB-IMRT 56.87+15.54  6.13+£13.69  676.68+290.07 296.26+56.41 4 847.6+£272.79 4 635.7+182.81
IMRT+E 70.27£12.51 8.13+8.85 804.06£171.80 307.14+96.31 4 484.0+471.96 4 548.2+186.07
t value 2.602 2.015 1.463 0.378 2.583 1.299
P value 0.015 0.044 0.154 0.709 0.015 0.205

The Z test was used for Vsof heart. LPT: Lung volume of posterior target which was 1 cm thick; Skin-B: Skin volume of anterior tumor

bed which was 0.5 cm thick
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