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Evaluation of Auto-Planning technique-based volumetric modulated arc therapy plan for lung cancer

LI Huijun, WANG Linjing, WANG Ruihao, ZHOU Lu, PENG Yingying, LIAO Yuliang, ZHANG Shuxu

Radiation Therapy Center, Affiliated Cancer Hospital and Institute of Guangzhou Medical University, Guangzhou 510095, China

Abstract: Objective To compare the dosimetry differences between the Auto-Planning technique-based volumetric
modulated arc therapy (AP-VMAT) plan and the conventional VMAT plan manually designed by the physicist (M-VMAT)
for lung cancer, thereby exploring the optimization performance and clinical application value of Auto-Planning technique in
VMAT planning for lung cancer. Methods Twenty-five patients with lung cancer who had completed radiotherapy were
randomly selected. Two kinds of VMAT plans, namely AP-VMAT plan and M-VMAT plan, were designed for each patient.
AP-VMAT plans were automatically generated by Pinnacle’ V9.10 system, while M-VMAT plans were manually designed.
The dose distribution of the target area and organs-at-risk sparing were analyzed and compared between two groups of plans.
Results The dose coverage of the target area and limit of organs-at-risk met the clinical requirements in both groups. The
maximum dose to the target area in AP-VMAT plan was slightly higher than that in M-VMAT plan, but the conformity index
in AP-VMAT plan was significantly better. Compared with M-VMAT plan, AP-VMAT plan effectively reduced the
maximum dose and mean dose received by spinal cord, decreased the V,, and mean dose in both lungs and the V,,, V,, and
mean dose in heart, and the differences were statistically significant (P<0.05). Conclusion AP-VMAT plan meets the clinical
requirements for lung cancer. Compared with M-VMAT plan, AP-VMAT plan has better target dose distribution and reduces
the doses to spinal cord, lungs and heart, protecting normal tissues better.

Keywords: Auto-Planning; lung cancer; volumetric modulated arc therapy; dosimetry
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Figure 1 Dose distributions in two plans of a patient with lung cancer
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Table 1 Comparison of dosimetric parameters of the target

area between two groups of plans (Mean+SD)

b€ 4 AP-VMAT M-VMAT i PE
D,/cGy 6374.83+72.82 6404.26485.53 -2.052 0.052
D,../cGy  6182.70£37.82 6185.60£47.09 -0.376 0.710
D, /cGy 5933.30422.97 5919.30+40.86 2.193 0.039
HI 0.065£0.024  0.072£0.027 -2.422 0.023
CI 0.768+0.046  0.592£0.094 11.712 <0.01
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Table 2 Comparison of dosimetric parameters of organs—at—risk between two groups of plans

OARs 28 AP-VMAT M-VMAT il Pl
Ay D,./cGy  3589.1762536 4056.38+239.70 -4378 0.0002
D, ../cGy 821.14+627.35 946.56+638.19 -3.070 0.0052
Y3 Vo/% 6.29+5.83 10.03+8.64 5018 0.000040
Vi/% 11.21£10.50 14.96+12.57 4137 0.000037
D, ..,/Gy 913.954+750.26 1178.75+854.07 5026 0.000039
Uil V% 14.68+3.35 15.4943.09 -4355 0.00021
V,o/% 21.31+4.44 21.16+4.30 0.817 0.422
V% 42.22+7.80 40.99+5.99 1.708 0.101
D,../cGy  1181.42+218.95 1213.63+206.13 -4.269 0.00027
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