
AbstractID:7013 Title: Theuseradichromicfilm for TomotherapyIMRT dosimetric verification

Purpose:To evaluate theadequacyof radiochromic_film/CCD-flatbedscanner systemas a tool for
tomotherapyIMRT delivery verifi cation.

Methods and Materials: In this study, EBT Gafchromic film andEpsonflatbedscannerwere used. IMRT
planscreatedusing tomotherapytreatmentplanning were deliveredto a phantom which incorporatesthe
film andion chamber.To obtain accurateand reproducible results a fi lm protocolwassetup.First the
scanner wasevaluatedin termsof OD variationsdueto film positionon thescanner,direction of film
relativeto the motion of CCD-array,andtemperatureof theglassduring readout.Frompreliminary
findings, a simpleprotocolwasdevelopedin which eachfilm was scannedpre/post irradiationin the same
positionand orientation. Thetime betweenexposure and scanwas≥ 6 hrs.This protocol is applicable for
dosesranging from 0-300cGy. For scanning, 48-bit RGB mode wasemployedandtheresolutionset to 72
dpi. Fromtheresulting TIFF-images, theredchannel images were extracted,filtered, andanalyzedusingan
in-housefil m dosimetry software.Sincethepre and postirradiationimageswere co-registered, the
backgroundwassubtractedpoint by point and thepixel valueconvertedto OD. Themeasureddose
distributions were comparedwith valuescalculatedby tomotherapy at the locationof thefilm. Comparison
between measuredandcalculated dosedistributions is expressedusingthe γ-index.

Results: The measureddoseuncertainty with this protocol is +/-2.0%.A 2D correctionmatrix was
obtained to account for thenon-uniformitiesof the fi lm, light source,glassplates,andCCD array. For the
distributions compared, the passingrates γ ≤1.0were larger than90%.

Conclusion: Theuseof Gafchromic film andanEpsonscannerin conjunction with a properscanning
protocol provides anaccurateandefficient tool for dosimetricverification of IMRT fields producedby
serialtomotherapy.


