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Purpose: Dosimetric accuracy is essential for successfulradiotherapyandparamountto themedicalphysicist. In aneffort to
implementthemostadvanceddose deposition algorithm available,anMCNP-basedMonteCarlo IMRT sourcemodelof a Novalis
LINAC with mMLC hasbeendevelopedandbenchmarked. Concurrently, accompanying softwarehasalsobeendevelopedto
facilitateand optimizeCT-basedMonteCarlosimulations andsubsequentcomparativeanalysis againstvariousmeasurementtypes
andcalculations.

Method and Materials: A MonteCarlo sourcemodelhasbeendevelopedandthoroughly benchmarked in accordancewith
guidelinesof AAPM Task Group 53 aswell asMedical PhysicsMonographNo. 32. To thatend,extensive waterphantom/ion
chamber measurements aswell asaxial andcoronalfi lm measurements were acquired to adjustandconfirm theMCNP sourcemodel.
In orderto better tunethesourcemodelaswell asvisualizedatasetsand providecomparativeGammaanalysis againstTPS
calculations andvariousmeasurements, a comparative softwaresuite hasbeenfully developedandrefined. Additionally, aninput file
preparationGraphicUserInterface(GUI) hasbeencreatedin orderto provide efficient,optimized,andaccurateCT-Based
simulations. Thesesimulationsareoptimizedby greatlyreducing thenumberof extraneousvoxelspresentin theinput fi le lattice
while preservingpatientrepresentation.

Results:TheMonteCarlo source model beenrefinedto providesimulationresults thatagreewith measurementson theorderof a
well-commissionedTreatmentPlanning System.Theinput file preparation softwareallowsfor greatly optimizedpatient-based
simulationsthatdecrease simulation timesover60% while preserving dosimetricresolution. Thecomparativeanalysissoftware
providesgenuinely useful visualization andanalysis of multiple datasets.

Conclusion: This MonteCarlo IMRT sourcemodel, combinedwith theradiotherapyinterfaceandpost-processing comparative
software,providesa powerful seriesof toolsfor clinical anddosimetricinvestigations.


