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Method and effectiveness evaluation of extending dose in the skin flash ar-
ea on VMAT planning for breast cancer

LI Xia,YU Hang, WANG Lei,FU Yu-chuan
( Department of Radiotherapy ,West China Hospital ,Sichuan University , Chengdu 610041, Sichuan ,China)

[ Abstract] Objective:To evaluate the effectiveness of the skin flux expansion methods through the comprehensive dosimetric
comparison between volumetric modulated arc-therapy ( VMAT) plans based on the virtual target volume method ( VT method) and the
robust optimization method ( RO method) for locally advanced breast cancer. Methods: A total of 10 left and 10 right breast cancer pa-
tients were retrospectively selected. The clinical plans already approved by radiation oncologists and delivered to the patients were set as
the baseline of the objectives and constrains. The VT method and the RO method were utilized to create the new VMAT plans with ex-
tending dose in the skin flash region based on RayStation v4.7 ( RaySearch,Sweden). The planning doses and perturbed doses simula-
ted by shifting beam isocenter with 0. 5c¢m, 1. Ocm and 1. 5c¢m distances were compared to study the effectiveness of the two planning
methods on extending dose in the skin flash area. Statistical analyses of Wilcoxon signed rank test were performed. Results: For VT
plans and RO plans,the mean homogeneity index (HI) and conformal index ( CI) for PTV were 0. 110 0. 013 vs. 0. 122 £ 0. 012
(P<0.05) and 0.789 £0.021 vs. 0. 758 £0. 024 (P <0.05) ,respectively. The mean HI for CTV was 0. 085 +0.009 vs. 0. 076 +
0.007 (P <0.05) ,the mean volume percentage of 20Gy in the skin flash region was 74.80 +6.88% wvs. 91. 67 +3.13% (P <0.05).
With regard to the estimating perturbed doses,the maximum differences for VT plans and RO plans were as follows : the mean minimum
absorbed dose that covers 95% of the volume for CTV was 35.31 +2.98Gy vs. 45.60 = 1. 88Gy,the mean HI for CTV was 0. 448 +
0.082 vs. 0.352 £0.054,the mean CI for PTV was 0.049 £0.033 »s. 0.408 +0.058. Conclusion; Both the VT method and the RO
method can do well in extending dose in the skin flash area for VMAT plans. Compared with the VT method, although the RO method
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showed lower dose homogeneity in VMAT plans,its opening effect of the skin flux is relatively better because it can still guarantee the

target coverage ,homogeneity and conformability at a relatively good level when treatment isocenter offsets exist.

[ Key words] VMAT for breast cancer;Skin flash; Virtual target method ; Robust optimization method ; Perturbed dose
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i VT =virtual target volume,IL =ipsilateral lung,CL =contralateral lung,CB =contralateral breast,

kRt R P_VT A= P_RO % 5 & 2 64 45 5 4t B
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A L2 o X T OARs, [R U Jili # Dm F1 V20, .0 JIE
AU FL AR ) Dm #8174 TR . (2) &
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RO THRITEIETE B2 T WAL % . X T OARs, [A] ]
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FLAR B Dm , ARHR W T A EE K

®1 TR AT EERSHRNFREIILL (2 £5)
ROIs ZH P_VT P_RO
CTV D02 (Gy) 54.66 £0.44  54.75 +0.32
D95(Gy) * 50.85+0.26 51.13 +0.21
D98 (Gy) * 50.17 £0.37  50.70 £0.26
HI" 0.085 +£0.009 0.076 +0.007
PTV D02 (Gy) 54.60 £0.44  54.68 +0.31
D95 (Gy) 50.00 £0.00  50.00 =0.00
D98 (Gy) * 48.78 £0.27  48.23 +0.42
HI* 0.110 £0.013 0.122 +0.012
L 0.789 £0.021 0.758 +0.024
CordPRV D02(Gy) * 7.71 £1.04 6.61 +1.21
CLung V05 (% ) 6.69 +2.06 5.99 +2.01
VT V20(% ) " 74.80 £6.88  91.67 +£3.13
Plan MU 503.2£61.2  515.7 £41.8

7% : CLung = contralateral lung, VT = virtual target volume, X ¥ 4
5w " Rt % P_VT f= P_RO {2 A 4 69 74 5 #4423 P <0.05,
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R2 HHBITVHFEERSHIILE (x £5)
ROIs S8 P_VT_PEOS P_RO_PEO5 P_VT_PE10 P_RO_PE10 P_VT_PE1S5 P_RO_PEI15
CTV D02 ( Gy) 54.33 £0.66 57.22 £0.86 53.88 £1.13 60.27 £1.75 52.73 £1.48 60.67 £1.95
D95(Gy) 47.50 £0. 84 50.26 £0.32 42.19 £1.72 48.75 £0.81 35.31+£2.98 45.60 £1.88
DI8( Gy) 46.05 +1.11 49.75 £0.34 40.03 £2.03 47.39 £1.05 32.23 +£3.21 42.13 £2.44
HI 0.161 £0.024 0.142 £0.017 0.282 +0.047 0.244 +£0.040 0.448 +0.082 0.352 +0.054
PTV D02(Gy) 54.28 £0.59 56.94 £0.77 53.97 £0.99 59.81£1.59 53.01 £1.27 60.23 £1.78
D95 ( Gy) 47.31 £0.53 49.79 £0.34 41.53 +1.34 47.56 £1.25 33.87 +£2.59 43.16 £2.86
D98 ( Gy) 45.62 +0.68 48.86 +0.52 38.43 +1.63 44.65 +1.91 28.51 £3.12 37.31 £3.51
HI 0.168 £0.017 0.154 £0.019 0.314 £0.036 0.290 £0.051 0.526 £0.071 0.440 £0.071
CI 0.540 £0.051 0.660 £0.036 0.198 +0.067 0.516 £0.052 0.049 £0.033 0.408 £0.058
Cord DO2(Gy) 9.16 £1.31 7.93 £1.31 16.30 +3.86 14.38 +3.47 33.29+£6.76 32.38 £7.45
CordPRV D02(Gy) 11.03 +1.84 9.62 +1.87 22.11 £5.85 19.95 £5.60 38.49+£5.99 38.48 +7.27
[Lung Dm(Gy) 17.56 £0.50 17.51 £0.52 20.99 £0.76 21.07 £0.80 23.99 £0.96 24.37 £1.05
VO5(% ) 55.76 £1.24 56.04 £1.10 61.28 +1.45 61.77 £1.32 66.42 +1.60 67.06 £1.50
V20(% ) 33.91+£1.00 33.87x1.16 41.06 £1.56 41.16 £1.68 47.56 £1.96 47.78 £2.12
Heart Dm(Gy) 5.61 £2.90 5.72+£2.78 7.81 £4.04 7.90 £3.89 10.63 £5.02 10.69 +4.87
CBreast Dm(Gy) 5.90 £1.87 6.44 +1.11 7.83 +£3.07 8.27+2.07 10.05 +4.36 10.34 £3.17

7E :ILung = ipsilateral lung,CB = contralateral breast,
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