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Application of partial arc volumetric modulated arc therapy for central lung cancer
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Abstract: Objective To explore the feasibility of avoiding sector function to reduce the dose to lungs in volumetric modulated
arc therapy (VMAT) for central lung cancer. Methods Three plans avoiding sector function were generated for 16 patients with
central lung cancer, including partial arc VMAT (P-VMAT) plan, full-arc VMAT plan and 5-field intensity-modulated radiotherapy
(IMRT) plan. The conformity index and homogeneity index of the planning target volume, the Vs, Vs, Vj of lungs, mean lung
dose, and the doses to heart, spinal cord and esophagus were compared, and the execution efficiency of plans were evaluated.
Results All the 3 plans met the clinical requirement. P-VMAT plan showed a slightly decreased conformity index of target areas
and a declined dose to lungs, especially the Vs of lungs, as comparison with full-arc VMAT plan, and no significant differences
were found in the other dosimetry indicators of target areas and the dose to the other organs-at-risk. Compared with IMRT plan,
P-VMAT plan increased the dosimetry indicators of target areas, significantly decreased the dose to high-dose area of lung but
slightly increased the Vs of lungs, and shortened the treatment time. Conclusion P-VMAT plan avoiding sector function which

is suitable for the radiotherapy for central lung cancer can reduce the dose to low dose area in lungs and maintain other advantages

of VMAT.
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Fig.1 Part of arc formed for avoiding the sector function
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Tab.1 Comparison of PTV dose volume parameters among 3 plans

Plan D../cGy Dos/cGy CI HI
P-VMAT 6 325+61 6 038+45 0.68+0.08 0.032+0.011
VMAT 6301+54 6 016+72 0.71+0.07 0.025+0.009
IMRT 6 413+79 6 027+43 0.59+0.15 0.053+0.024
P, value 0.176 0.102 0.042 0.033

P, value 0.090 0.081 0.020 0.001

P-VMAT: Partial arc volumetric modulated arc therapy; VMAT: Volumetric modulated

arc therapy; IMRT: Intensity- modulated radiotherapy; CI: Conformity index; HI:

Homogeneity index; P;: Comparing P-VMAT with VMAT; P,: Comparing P-VMAT

with IMRT
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Fig.2 Dose—volume histogram of 3 plans
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Tab.2 Comparison of organs—at-risk parameters among 3 plans

Parameter P-VMAT VMAT IMRT P, value P, value
Lungs
V% 56.6+5.5 60.1+4.7 54.2+8.1 0.011 0.023
Va/% 24.4+45.7 23.3+4.7 26.3£3.7 0.172 0.037
Vi/% 13.9+4.3 12.8+3.9 17.2+2.8 0.097 0.001
MLD/cGy 1423452 1441427 1554+38 0.112 0.048
Heart
Vi/% 32.4+6.4 31.2+5.7 35.7+4.2 0.225 0.007
Vi/% 23.8+7.1 22.4+3.3 24.8+3.7 0.084 0.031
Esophagus
Vs/% 32.5+4.6 30.7£5.5 37.9+4.8 0.107 0.042
Spinal cord
Du/cGy 4291+42 4245+77 4 287+56 0.197 0.216

MLD: Mean lung dose; P: Comparing P-VMAT with VMAT; P,: Comparing P-VMAT with IMRT
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Tab.3 Statistics of monitor unit and execution time

Parameter P-VMAT VMAT IMRT P, value P, value
Monitor unit/MU 476+152 407+175 651+201 0.012 0.037
Execution time/min 3.2+0.6 3.0+0.2 7.5+0.8 0.021 0.014
P,: Comparing P-VMAT with VMAT; P,: Comparing P-VMAT with IMRT
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