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In this work an amorphoussiliconelectronic portal imaging device (a-Si EPID) dose
prediction modelbasedon thefluencemodel of thePinnacle treatmentplanning
system Version 7 (Philips Medical Systems, Madison,WI, USA) is developed.A
fluencematrix at very high resolution(0.5 mm) is usedto incorporatemultileaf
collimator(MLC) leaftransmissioneffects in thepredictedEPID images. The
primary dose depositedin theEPID is calculatedfrom thefluenceusing
experimentally derivedradially dependent EPID interaction coeffici entsfor theopen
andMLC transmittedfluence components.A spatially invariantEPID dosedeposition
kernel thatdescribesbothradiative dosedeposition and optical scatter is convolved
with theprimary dose. Thekernel is furtheroptimisedto give accurateEPID scatter
factor with changing MLC field size.Model predictionswerecomparedto a-Si EPID
imagescorrectedfor pixel sensitivity variation,support-armbackscatter and
calibratedto dosefor variousstaticjaw definedandMLC defined fields anda step
andshoot intensity modulatedradiotherapy(IMRT) field. For thestatic fieldsthe
model predictsEPID off-axisratio,penumbralshapeaswell asinter-leaf leakage.For
theIMRT field with a Gamma criteriaof 2% and2 mm, 97.2% of pointshada
Gamma index lessthan1. We foundthatincorporating thedifferencein EPID
responseto openandMLC transmissiondid not improvetheaccuracyof the
prediction for theIMRT field. Thedevelopedmodelincorporatestheeffects of MLC
design on thedoseandtherefore shouldimprovetheverification of IMRT treatments
with EPIDs.


