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Application of Compass dose verification system in tumor bed synchronous integrated boost
radiation of VMAT for brain tumor

SONG Ting-ting, SHENG Xiao-fang, WANG Yang, HAN Lei, HU Xiao-yang
Department of Radiotherapy, Shanghai Gamma Hospital, Shanghai 200235, China

Abstract: Objective To investigate the dose accuracy of volumetric modulated arc therapy (VMAT) technique for the tumor
bed synchronous integrated boost radiation in brain by using Compass dose verification system. Methods Totally, 50 patients
with brain tumor were selected, whose treatment plans were transplant to the Compass dose verification system to generate
delivery quality assurance (DQA) plan and acquire the compute dose. The phantom was radiated according to DQA plan and
the delivery dose was reconstructed. The compute dose was compared with the reconstructed dose. The Gamma passing rate
and dose volume histogram (DVH) of planning gross target volume (PGTV), planning target volume (PTV), whole brain
tissue, brain stem and organs at risk (OARs) were compared. Results Based on the criteria 3%/3 mm, the Gamma passing rate
of PGTV and PTV was respectively (97.92+1.69)% and (96.72+1.99)%. And the Gamma passing rates of OARs were all over
90.00%. The Gamma passing rate was not influenced by the number of tumor beds (P>0.05). The D,,, difference of chiasmas,
optic nerve and lens were over 3%, while the Dy, and D,... differences of PGTV, PTV and other OARs were less than 3%.
Conclusion VMAT technique has the high dose deliver accuracy in the tumor bed synchronous integrated boost radiation.
Compass dose verification system can be used as the daily DQA tool for VMAT, but some errors exist in the DVH analysis of
the normal tissue of small volume.
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RT 7F: Compass Computed Dose, Machine: Agility 6MV_1_ \‘? IMRT 7F: Reconstructed with 2015/12/25 20:02:10, Machine: Gamma dose: [IMRT 7F: TPS dose] - [[MRT 7F: Reconstructed with 2015/

a: Dose distribution of delivery dose b: Dose distribution of compute dose c: Comparison between delivery dose and
in delivery quality assurance plan compute dose, with y passing rate of 99.51%
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Fig.1 Delivery dose distribution, compute dose distribution, and their difference (v passing rate)
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Fig.2 Error distribution between delivery dose and compute dose
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Fig.3 Dose volume histogram comparison between delivery dose and compute dose
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Tab.1 Comparison of dose verification of PGTV and PTV with different numbers of tumor beds
Boost with one tumor Boost with two tumors Boost with more tumors
Item
PGTV PTV PGTV PTV PGTV PTV
Diean -0.34+0.19 -0.47+0.25 -0.42+0.22 -0.39+0.18 -0.51+0.37 -0.49+0.27
Vs, -1.03+0.42 -1.89+1.12 -1.17+0.62 -2.12+1.23 -1.38+0.56 -2.32+1.78
Y passing rate 98.13+0.49 99.12+0.62 97.65+0.62 98.20+0.87 97.83£1.26 98.15£1.35

PGTV: Planning gross target volume; PTV: Planning target volume.
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Tab.2 Comparison of dose verification of organs at risk

Item Len-L Len-R Eye-L Eye-R Opt-R  Optic Chiasm Spine Brain Brain stem
D, 6.3543.45  9.09+£5.65 2.29+1.45 228+1.53 5.13+3.87 6.69+4.67  6.76+5.89 1.96+1.37  2.13+£1.32  2.15+1.49
D - - - - - = = -0.39+£0.25 -0.46+0.31
v passing rate  93.13£3.36 92.34+2.62 97.65+1.58 98.20+1.29 95.3442.56 94.86+3.35 94.65£2.98  98.62+1.49 98.83+1.26 98.25+1.58

-- indicated no statistics for these items.
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