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Dosimetric comparison of volumetric-modulated arc therapy with different multileaf collimators

for pleural mesothelioma

ZHANG Fu-li, JIANG Hua-yong, XU Wei-dong, WANG Ya-di, GAO Jun-mao, LIU Qing-zhi, LU Na, CHEN Dian-
dian, YAO Bo, HOU Jun, CHEN Jian-ping
Department of Radiation Oncology, General Hospital of Beijing Military Region, Beijing 100700, China

Abstract: Objective To compare the differences of two types of multileaf collimators (MLC) in the volumetric modulated arc
therapy (VMAT) plan for pleural mesothelioma. Methods The CT images of ten patients with inoperable pleural mesotheliom
were retrospectively selected. The Elekta linear accelerator with Standar MLC (sMLC) and Micro- MLC (mMLC) were
respectively applied to design VMAT treatment plans. The conformity index (CI) and homogeneous index (HI) of planning
target volume (PTV), and the dose-volume parameters of organs at risk (OARs) were compared between the VMAT plan with
sMLC (sMLC- VMAT) and VMAT plan with mMLC (mMLC- VMAT). Results The delivery time of sMLC- VMAT and
mMLC-VMAT was 3.27 min+1.65 min and 2.57 min+1.66 min, respectively. Compared with sMLC-VMAT, mMLC-VMAT
was more efficient (P<0.05). And the CI of sMLC-VMAT and mMLC-VMAT was 0.71+0.12, 0.75+0.08, respectively, while
the HI was 1.11+0.03, 1.09+0.02, respectively. Both HI and CI of mMLC-VMAT were better than those of sSMLC-VMAT. No
significant differences were found in the dose-volume parameter of OARs (P>0.05), except the mean dose of heart (P=0.042).
Conclusion Compared with the SMLC-VMAT, mMLC-VMAT can reduce the treatment delivery time, improve the coverage
and HI of target volumes, significantly reduce the average irradiation dose to heart, and lower the risk of cardiovascular disease.
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Tab.1 Dose—volume constraint conditions of organs at risk (OARs)

OARs Dose (Gy) Volume (%)
Ipsilateral lung 20 <80

10 <85
Contralateral lung 25 <30
Heart 30 <50
Spinal cord 45 <10
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Tab.2 Dose distribution of PTV of Synergy and Axesse—based VMAT

plans (Mean+SD)
Parameter Elekta Synergy Elekta Axesse t P
Do 67.2242.21 66.25+1.66 2.258 0.05
Duin 58.61£0.72 58.93+0.59 -2.352 0.043
Duean 63.27+1.04 62.78+0.73 2.195 0.056

Note: PTV: Planning target volume; VMAT: Volumetric modulated arc therapy
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Tab.3 HIand CI of treatment plans with different ML.C (Mean+SD)

Index Elekta Synergy Elekta Axesse t P
HI 1.11+0.03 1.09+0.02 2.264 0.05
CI 0.71+0.12 0.75+0.08 -2.520 0.033

Note: HI: Homogeneity index; CI: Conformity index; MLC: Multileaf

collimator
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Tab.4 Comparison of dose-volume parameters of OARs of two plans (%, Mean+SD)

OARs Parameter Elekta Synergy Elekta Axesse t P
Ipsilateral lung Vs 83.37+21.08 82.61+21.51 1.045 0.323
Vio 75.41+£25.24 73.56+25.38 1.825 0.101
Vi 57.13£29.44 54.72+27.08 1.709 0.122
Vi 44.68+30.77 42.74+27.86 -0.780 0.455
Contralateral lung Vs 79.93+26.09 80.11£26.35 -0.732 0.483
Vs 73.89+29.72 73.59+30.21 0.662 0.524
Vi 46.69+24.54 47.90+27.39 -0.780 0.455
Vi 12.94+11.40 12.81+11.78 0.085 0.934
Heart Vs 71.93+44.88 71.28+45.28 1.914 0.088
Duean 22.15+16.44 20.36+15.13 2.375 0.042
Spinal cord Diex 36.16+£10.45 36.22+10.97 -0.069 0.947

Note: Vs: Volume percentage of receiving the irradiation of 5 Gy. The followings are similar.
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Tab.5 Comparison of MU and treatment delivery time (Mean+SD)

Index Elekta Synergy Elekta Axesse t P
MU 907.6+378.9 962.1+489.2  -1.436 0.185
Treatment delivery 3.27+1.65 2.57+1.66 3.458 0.007

time (min)

Note: MU: Monitor unit
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