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Application of Gafchromic EBT3 film in the verification of TomoTherapy plan
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Abstract: Objective To evaluate the reliability of applying Gafchromic EBT3 film-based dosimetry system for the verification
of TomoTherapy plan, and to validate the correct usage of the system. Methods The film dosimetry system is composed of
Gafchromic EBT3 film and Vidar DosimetryPro Advantage Red scanner. The most important characteristics of the system were
investigated to determine the main influencing factors. The system was used to verify TomoTherapy plan, and the comparison
of the calculated and measured dose distributions was performed using Gamma index analysis. Results The transmittance changed
with time obviously after irradiation until about 4 hours later when the coloration was nearly saturated. The largest difference
of scan values within 4 hours was up to 11.6%. The relative standard deviation of the repeatability of scanner was less than 0.5%.
The differences of scan values between film in face-up and face-down positions were less than 0.6%, while the largest difference
of scan values between landscape and portrait orientations was up to 7.0%. The Gamma analysis with a criterion of 3%/3 mm
showed that the average passing rates of landscape and portrait orientations were 96.5%+2.9% and 95.7%=3.6%, respectively.
Analysis of variance showed that there is no statistical difference between both orientations (¢=0.05). Conclusion When using
a film dosimetry system as discussed in this research, the film should be placed in the center of scanning area, and verification
film and calibration film should be maintained at the same scan direction. By directly establishing one-to-one correspondence
between the scan values and the absorbed doses of film, it is easy and feasible to convert the scan values of the verification film
into absorbed doses.
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Fig.2 Scan vales of EBT3 film at different time after irradiation
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Tab.1 DQA results of 52 TomoTherapy plans (Mean+SD)

Passing rate/%

Gamma criteria F (a=0.05)
Landscape Portrait

1%/3 mm 81.2+6.4 79.7+8.0 1.179

2%/3 mm 91.1+4.5 89.7+5.8 2.051

3%/3 mm 96.5+2.9 95.7+3.6 1.464

4%/3 mm 98.7+1.7 98.4+2.0 0.384

5%/3 mm 99.5+1.0 99.4+1.2 0.049

DQA: Delivery quality assurance
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