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Purpose: Quality assurance(QA) for intensitymodulatedradiationtherapy(IMRT) plans
is substantially more complex and time consuming than for conventional plans.
Electronic portal imagingdevices(EPIDs)canbe employedto improvethe efficiencyof
the QA process.The major objective of this work wasto modelthe EPID asa machine,
which is usedto calculate the planar dosefrom an IMRT field. This planardosecan be
compareddirectly to the measured EPID image for the purpose of pre-treatment
dosimetric verificationof an IMRT field.

Materials and methods: The investigationswere performed for a 6MV photon beam
and an aS500type EPID attached to a Varian Clinac 21EX linear accelerator(Varian
Medical Systems,Palo Alto, CA). Planarportal images were acquired,with the EPID
positioned at 100 cm sourceto axis distance, for a variety of fields definedby jaws and
multi-leaf collimators. From themeasured planarportal images,cross-planeandin-plane
profiles werederived.Similarly, relativeoutputfactors, definedasthe ratio of greyscale
in a central 1 cm squareregion of interestfor an arbitrary field to the greyscalein a
reference10 cm square field, were extracted. Using physicscommissioningtools, the
datawere usedin Pinnacle3® (PhilipsMedical Systems,Madison,WI) treatmentplanning
softwareto modeltheresponseof theEPID at a single depth.TheEPID model wastested
andthenclinically used to calculate pre-treatmentportal imagesof individual beamsfor
theIMRT testplan.

Results and conclusions: The Varian EPID was successfully modeledas a machine in
Pinnacle3® to calculate a planardosemap of an IMRT field at isocentre under 3cm of
water that correspondsdirectly to the EPID image.The model was testedwith various
IMRT patterns, giving goodagreementbetweencalculatedandimageddosemaps.


