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Purpose: The purpose of this study was to determine the accuracy of dosecalculation in penumbraregion from two different
commercial IMRT treatment planning systems (TPS). The accuracyof IMRT calculationswith a convolution/superpositionand a
pencil -beam algorithmwastestedusing commissiondata with themodified valuesfrom Gaussianfitting approachesthereal dosesto
correct for the spatialresponse of fini te-sized ionization chamber againstmeasurement. Method and Materials: The IMRT head
andneck phantomusedin this study washoused in a custom-designedpackagefor efficient evaluationof the measureddoseswith
different materialsandvarious detectors.TheVarian21EX linearacceleratorwith 6 MV beamwasused.ThePinnacleandtheEcilpse
TPSswerecalculatedbasedon commissioning data that includedbeamprofiles collectedwith a 0.125cm3 ionization chamber. We
havemodifi edthecommissioning databy a Gaussianfunction of anionization chamberkernel to therealprofile. Dosemeasurements
made by ionization chamber,and glassdosimeter positionedwithin the phantom’s targetinsert were comparedwith the calculated
doses. Results: The differencesfor thesealgorithm resultsin averagePTV doses were within 1.0%. Ionization chamberresults
showed approximately1.7% betteragreementthanthe glass dosimetersand the differencesbetween measured andcalculateddoses
weremore than3.0% for bothalgorithms.However, calculationsusingthesealgorithmsafter it werere-commissionedfrom Gaussian
fitting gavebetteragreementwith measurements of IMRT field. A main reasonof theseresults wasattributedto detectorsizeeffects
in thecommissioning data. Conclusion: Theseresults showthataccuratelymeasuringthepenumbra regionimprovestheaccuracy
of thedose calculationspredictedby theTPSandthusis importantto chooseanappreciatedetector.


