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IMRT planning for breast cancer based on Halcyon accelerator
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Abstract: Objective To reduce the difficulty of intensity-modulated radiotherapy (IMRT) planning for breast cancer by exploring
a simple and rapid method for breast cancer IMRT planning based on Halcyon platform. Methods Ten cases of breast cancer with
supraclavicular target were retrospectively selected. Fixed-mode 12-field IMRT planning was carried out on Halcyon, and the
specific auxiliary structure was delineated. Halcyon-based IMRT plan (HAL IMRT) of breast cancer was obtained after the
optimization using basically fixed optimization objectives. The obtained plan was compared with the conventional TrueBeam
VMAT plan in clinic (TrueBeam VMAT). Results The Vi, V,,, V,,and D, .. of ipsilateral lung, the V of contralateral lung and
the Vi and D, of contralateral breast in HAL IMRT plan were significantly lower than those in TrueBeam VMAT plan (P<0.05).
There were no significant differences in CI, HI, D, and D of target area (P>0.05), but the maximum point dose (D,,,,) of target
area in HAL _IMRT plan was higher than that of TrueBeam_VMAT plan (P<0.05). Conclusion When meeting clinical dose

requirements, fixed-mode HAL IMRT planning can reduce the dose to organs-at-risk and significantly reduce the difficulty of

IMRT planning for breast cancer.
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Figure 3 Auxiliary structure delineation
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Figure 2 Field arrangement of Halcyon—based IMRT plan of breast cancer
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Table 2 Comparison of dosimetric parameters [M(Q1, 03)]

Z5H S8 HAL_IMRT TrueBeam VMAT  P{i
PTV CI 0.83(0.82, 0.85) 0.86(0.85,0.87)  0.203
HI 1.09(1.08, 1.09) 1.08(1.08,1.10)  0.721

D,/Gy  53.68(53.09,53.8)  53.35(53.19,53.70)  0.799

Dos /Gy 49.23(49.2,49.35)  49.38(49.16,49.43)  0.878

D,./Gy  56.46(55.76,56.94) 55.34(54.87,55.99) 0.028

St V/% 47.8(44.99,53.01)  56.17(53.36,59.65)  0.022
Vo /%  31.48(27.33,34.86) 37.19(35.16,41.93) 0.005

V,/%  20.86(17.15,24.04) 23.46(21.32,29.64) 0.007

D,../Gy 11.1(10.19,13.47)  12.46(11.79, 15.01)  0.005

gl V% 8.78(7.18,10.15) 16.71(9.7,18.93)  0.028
D, /Gy 2.20(1.9,2.67) 2.93(2.31,3.36) 0.059

Lo IE V./% 0.44(0, 1.92) 0.08(0, 1.02) 0.612
mean /Gy 3.21(2.58,7.81) 5.2(4.09, 5.74) 0.575

e L V% 12.47(6.41,20.6) 3431(24.6,43.16)  0.011
D,./Gy  2.74(2.41,3.48) 4.55(4.23,4.94)  0.015

H D,./Gy 29.81(27.76,31.37) 30.99(29.23,33.25) 0.575
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Figure 5 Comparison of coronal dose distribution
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Figure 4 Comparison of transversal dose distribution
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Figure 6 Comparison of sagittal dose distribution
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