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Purpose: To verify the dose distributionsin anIMRT headandnecktreatmentin accordancewith theRPCprotocolby using ferrous
xylenol orange (FX) gels and optical CT scanners.

Method and Materials: TheRPCheadphantomwasx-rayCT imagedandanIMRT treatmentplanwasgeneratedaccordingto RPC
prescribeddoses. Thephantom was irradiatedusing a Varian 2100EX linac. TheRPCdosimetry insert wasremoved from thehead
phantom andreplacedwith an FX cylindrical gel dosimeter. TheFX gel waspositionedso that its isocentre coincidedwith thehead
phantom isocentre, and the residual volume was fi lled with water and sealed. The irradiation protocol was repeatedwith two
independent FX gels in order to enable dosereadoutmeasurement with either Laser or conebeam(Vista™, Modus Medical Inc.)
optical CT scanners, respectively. An FX gel from the samebatchwas irradiatedwith a 12 MeV electronbeam(Varian Clinac
2100C) andabsolute depth-dosecurveswereused to establishindependentdose calibrationsfor thetwo gelsand scanners.

Results:Computedandmeasured dosesat equivalent locations within theRPCdosimetry insertandFX gels(scannedoptically with
Laser andVista™ cone beam, respectively) arein agreementandmeetthe7% RPC dosedifferencecriteria. In comparableslices, the
computedand measured FX gel dose distributions obtained with Laser and cone beamCT scans,respectively, passthe gamma
functioncriteria (5% dosedifference,4 mm distance-to-agreement).

Conclusion: TheRPCheadphantom togetherwith FX gelsandoptical CT canbe usedto verify doseefficiently in three-dimensional
spaceto ensurethatIMRT treatmentsarebeingsafely andaccuratelydeliveredin line with establishedprotocols.
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