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Comparison of Monaco and Pinnacle treatment planning systems on the dosimetric verification
of radiotherapy for esophageal cancer

WANG Qingzhang, DUAN Tianyu, LIU Jianchao, MIN Xiaochuan, FENG Zhenxing, DOU Aijun, TIAN Tieshuan
Department of Radiotherapy, Tianjin Thoracic Hospital, Tianjin 300350, China

Abstract: Objective To compare and analyze the accuracy in dose calculation of Monaco and Pinnacle treatment planning
systems (TPS) for the radiotherapy of esophageal cancer. Methods For 16 selected cases of esophageal cancer, intensity-
modulated radiotherapy (IMRT) plan and verification plan were generated by Monaco and Pinnacle TPS, respectively. And
then, the dose data were collected by using two- dimensional ion chamber array Matrixx. The Gamma passing rates with
various error ranges of 2%/2 mm, 3%/2 mm, 3%/3 mm and 5%/3 mm were analyzed. Results The accuracy in dose calculation
of Monaco TPS was higher than that of Pinnacle TPS within the error range, and the Gamma passing rate of Monaco TPS is
1.3%, 1.1% and 0.7% higher according to the error ranges of 2%/2 mm, 3%/2 mm and 3%/3 mm (P<0.05 for all), respectively,
while no significance was found at the criterion of 5%/3 mm (P>0.05). Conclusion Both Monaco and Pinnacle TPS could
offer clinically acceptable dose calculation accuracy. Compared with Pinnacle TPS, Monaco TPS has a higher accuracy in dose
calculation but obviously slower calculation speed.
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Tab.1 Comparison of PTV dosimetric parameters in 16 cases of esophageal cancer between two TPS

TPS PTV maximum dose/Gy PTV minimum dose/Gy PTV mean dose/Gy HI CI
Monaco 64.35+0.86 58.43+0.79 62.12+0.21 1.054+0.005 0.879+0.039
Pinnacle 65.67+0.67 56.72+0.63 62.92+0.22 1.128+0.006 0.816+0.029
P value 0.011 0.009 0.019 0.023 0.024

PTV: Planning target volume; TPS: Treatment planning system; HI: Homogeneity index; CI: Conformal index
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Tab.2 Comparison of dosimetric parameters of double lung, spinal cord and heart in 16 cases of esophageal cancer between two TPS

TPS Double lung Vi/%  Double lung V./%  Double lung Vs/%  Spinal cord maximum dose/Gy Heart V./% Heart V3/%
Monaco 14.32+5.56 20.89+9.63 42.7246.38 29.34+9.73 19.56+8.78 28.39+8.79
Pinnacle 13.21+£4.79 19.12+7.53 40.324+5.92 29.55+9.32 20.7249.26 30.12+9.46

P value 0.012 0.031 0.121 0.091 0.023 0.008
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Tab.3 Gamma passing rate of verification plan in Monaco and

Pinnacle TPS
Error range Monaco Pinnacle P value
2%/2 mm 87.10+6.9 85.79+8.3 0.006
3%/2 mm 92.23+4.3 91.12+£5.2 0.009
3%/3 mm 98.04+1.43 97.33£2.32 0.015
5%/3 mm 99.67+0.13 99.41+1.01 0.069
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