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Comparison and analysis of physical dose parameters between two different planning systems
for radiotherapy in thoracic cancer
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Abstract: Objective To investigate the differences of the physical dose evaluation in different intensity-modulated radiotherapy
(IMRT) plans and compare the dose-volume histogram (DVH) parameters between Oncentra and Raystation planning systems
for providing a basis for selecting a better treatment option. Methods A retrospective analysis was performed on the clinical data
of 129 thoracic tumor patients. With the same field, segment, monitor units and computational grid in the same accelerator (Elekta
Synergy), the Dss, Dos, Dspand D, of target areas, the D, of spinal cord and the Vs, Vi, mean dose of lung were calculated with
Oncentra 4.3 and Raystation 4.72 planning systems. Results The same treatment plan, including RT image, RT plan and RT
structure, was calculated by two different planning systems (keeping the same computational grid), and the results revealed some
differences in the DVH. The differences were relatively larger in Lung Vs, Lung Vi, Lung D, and relatively smaller in
Cord D; and PTV_ Dy, PTV_Dys, PTV_Ds, PTV_D,. Except for Lung_Vs, the other differences were in the normal distribution,
with statistical significance. Conclusion Due to the differences between different planning systems, the differences in dose
distributions between the different planning systems which were caused by modeling and algorithms should be attentive, especially
the whole lung dose in thoracic tumor patients which should be analyzed based on the comprehensive consideration of the
condition of specific case and the selection of planning system.
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Tab.1 Dose parameters of ROI in the two planning systems

Oncentra Raystation

Parameter

Calculation P value Calculation P value

Lung_V:/% 54.7+6.3 0.000 52.5+5.6 0.000

Lung_V/% 22.744.3 0.001 21.1+4.6 0.000

Lung_Due/cGy 1 176£135 0.000 1 105+132 0.000

Cord_D./cGy 3200+1 170 0.000 3 114+1 126 0.000

PTV_Dey/cGy 56504325 0.002 5480+302 0.000

PTV_Dys/cGy 6 016+47 0.000 5 896+42 0.008

PTV_Dsy/cGy 6 378+220 0.000 59824206 0.000

PTV_D./cGy 6 705+370 0.000 6 678+362 0.002

ROI: Region of interest; PTV: Planning target volume

i Plan dose: oncentra ¥ Plan dose: raystal
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Fig.1 Comparison of dose—volume histograms between the two planning systems for the same patient
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F2 AMTXIRSE DVH EERER (%)
Tab.2 Comparison of dose—volume histogram parameters

between the two planning systems (%)

Parameter Differences (Mean+SD) Py value
Lung_Vs 3.24+7.84 0.000
Lung V2 7.16£5.90 0.200
Lung_Dieun 6.12+£3.10 0.200
Cord_D, 2.67+4.86 0.200
PTV_ Dy 2.90+5.75 0.200
PTV_Des 2.15+4.20 0.200
PTV_Ds 0.80£3.75 0.200
PTV_D, 0.42+4.00 0.200
1]  Re(Dmean)=0.132 P=0.042 ) Dmean

R#(V20)=0.192 P=0.037
R#(V6)=0.1371 P=0.000

Difference/%
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c: Difference between the planning systems caused by PTV volume
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