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Comparison on plan quality and dose verification of volumetric modulated arc therapy plans

designed by two commercial planning systems

LIU Liangyou, YANG Tao, CONG Xiaohu, WANG Xiaoshen, WANG Jinyuan, LIU Mengwen, XU Shouping
Department of Radiation Oncology, Chinese PLA General Hospital, Beijing 100853, China

Abstract: Objective To investigate the differences in dosimetric characteristics and dose verification of volumetric modulated
arc therapy (VMAT) plans designed by two commercial planning systems for patients with laryngeal and rectal cancers for
providing some guidance for the clinical application of treatment planning system. Methods VMAT plans and verification plans
based on Eclipse and Pinnacle were designed for 10 patients with laryngeal cancer and 12 patients with rectal cancer. ArcCheck
system was used for data collection and Gamma passing rates were analyzed with the criteria of 3%/3 mm and 2%/2 mm. The
plan quality, delivery efficiency and dose verification were analyzed to discuss the differences between VMAT plans based on
two different planning systems. Results For patients with laryngeal cancer, the protection of organs-at-risk, the conformity index
and homogeneity index of planning target area in VMAT plans based on Eclipse were similar to those in VMAT plans based on
Pinnacle (P>0.05), but the monitor unit of VMAT plans based on Eclipse was less than that of VMAT plans based on Pinnacle,
without statistical differences (P>0.05). For patients with rectal cancer, the monitor units, the conformity index and homogeneity
index of planning target area were similar between VMAT plans based on Eclipse and VMAT plans based on Pinnacle, so was
the protection of bladder and small intestine. However, the Vs, of femur-L and femur-R in VMAT plans based on Eclipse for rectal
cancer were superior to that in VMAT plans based on Pinnacle, without statistical differences (P>0.05). Under the criteria of 3%/
3 mm and 2%/2 mm, the Gamma passing rates of VMAT plans based on Eclipse were higher than those of VMAT plans based
on Pinnacle for laryngeal and rectal cancers, and the differences were statistically significant (P<0.05). Conclusion Although
the plan quality and dose verification of VMAT plans based on Eclipse and Pinnacle can satisfy the requirements of clinical

treatment, there is a slight difference in the passing rates of dose verification and monitor units. Further investigations should
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be conducted in more cases to explore the reasons for the differences.
planning system
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Tab.1 Comparison of dosimetric parameters in laryngeal cancer plans (Mean+SD)

Spinal cord Oral cavity Parotid gland-L  Parotid gland-R PTV
System MU
Duu/cGy V.o/% Dinean/ Gy D/ Gy HI CI
Eclipse 4301.2+104.1 9.5+7.3 2491.7+498.8 2 461.4+699.9 0.086+0.010  0.871+0.021 572.0£127.9

Pinnacle 4260.9£125.3 10.5+8.5

P value 0.341 0.709 0.415

2 555.5+385.9

2 500.7+651.1 0.080+0.020  0.874+0.027 700.1+101.7

0.598 0.280 0.662 0.061

PTV: Planning target volume; HI: Homogeneity index; CI: Conformity index; MU: Monitor unit

F2 BEAEITRIFIEZ SRR (rxs)

Fig.2 Comparison of dosimetric parameters in rectal cancer plans (Mean+SD)

Bladder Femur-L Femur-R Intestine PTV
System MU
Vi/% Va/% Vil/% Vi/% V.i/% HI CI
Eclipse 37.9+4.0 0.6£1.2 0.8£1.5 34.8+12.1 20.4+9.4 0.079+0.120 0.915+0.017 606.0+119.1
Pinnacle 37.5£2.1 0.9+1.5 1.2+1.8 35.9+11.0 20.5+8.7 0.069+0.135 0.912+0.026  590.54+49.0
P value 0.745 0.073 0.082 0.376 0.984 0.052 0.634 0.718
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