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Dosimetric comparison between Hybrid-IMRT and Hybrid-VMAT using deep inspiration
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Abstract: Objective To compare the dosimetric differences between hybrid intensity-modulated radiotherapy (Hybrid-IMRT) and
hybrid volumetric modulated arc therapy (Hybrid-VMAT) using deep inspiration breath-hold (DIBH) technique for left-sided breast
cancer after breast-conserving surgery, thereby providing reference for treatment plan selection. Methods Two kinds of
treatment plans, namely Hybrid-IMRT plan and Hybrid-VMAT plan, were designed for 26 patients with left-sided breast
cancer after breast-conserving surgery. The dose-volume histogram was used to compare the doses to target areas and organs-at-
risk between Hybrid-IMRT plan and Hybrid-VMAT plan. Results Compared with Hybrid-IMRT plan, Hybrid-VMAT plan was
superior in D,, Dy, and homogeneity index of planning target area (£<0.05), but inferior in GI (P<0.05), and there was no significant
difference in D,, CI and D, between two plans (P>0.05). Hybrid-IMRT plan was advantageous over Hybrid-VMAT plan in terms
of the V, V,, V,,and D, ,, of the ipsilateral lung (P<0.05), and the V,, D
significant difference between two plans in the V,, and V,, of the heart (2>0.05). Hybrid-IMRT plan was superior to Hybrid-VMAT
and V; of contralateral breast (P<0.05), but the difference in D, was trivial (P>0.05). The spinal dose of the

of the heart (P<0.05). However, there was no

mean

planinthe D,

two plans met the clinical dose requirements, while the spinal D, of Hybrid-IMRT plan was much less than that of Hybrid-
VMAT plan (P<0.05). Conclusion Both of the two hybrid plans meet the clinical dose requirements, but Hybrid-IMRT plan can
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significantly reduce the radiation dose to organs-at-risk.

Keywords: breast cancer; deep inspiration breath-hold; hybrid intensity-modulated radiotherapy; hybrid volumetric

modulated arc therapy; dosimetry
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Table 1 Comparison of PTV dose parameters between two

different hybrid plans (Mean+SD)

B8 Hybrid-IMRT Hybrid-VMAT Pl

D,,/cGy 5075.13+45.46  5021.57+74.96  <0.001
Dyy/cGy 474476+21430  4840.20£127.45  0.001
D,/cGy 5467.60£86.60  5441.30£70.08  0.070
D,./cGy  5233.31£61.57  5241.29463.03  0.158
HI 0.110.04 0.08+0.02 <0.001
cl 0.72+0.07 0.73+0.05 0.256
Gl 2.14+0.31 2.2040.37 0.035
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Figure 2 DVH of two hybrid plans
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Table 2 Comparison of organs—at-risk dose parameters between different hybrid plans

fE R E e Hybrid-IMRT Hybrid-VMAT P1H
A i V% 44.24+6.00 61.62+9.97 <0.001
V,o/% 19.11+3.33 20.57+3.34 <0.001
V% 15.51£2.95 16.29+2.82 <0.001
D,../cGy 1107.32+151.00 1342.11£167.03 <0.001

O V,/% 6.88(4.99, 11.13) 8.82(5.41, 14.52) 0.019
V,o/% 1.97(1.33,3.64) 1.93(1.39,3.93) 0.065

Vo/% 0.85(0.53, 2.06) 1.12(0.52,2.09) 0.206
D, /<Gy 426.05+151.41 581.03+213.29 <0.001
AL V/% 0.057(0, 3.00) 0.54(0,3.81) <0.001
D, /cGy 771.65(410.00, 2389.90) 828.60(480.23,2251.38) 0.052
D, ../cGy 102.00(77.60, 165.73) 185.80(131.30, 244.71) <0.001
A D,,../cGy 54.48+16.27 280.11+104.96 <0.001
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