AbstractID: 7161 Title: Development and validation of an MCNPX Monte Carlo IMRT
source model with optimized radiotherapy interface and comparative analysis software

Purpose: Dosimetic acairecy is esenial for successfutadiotherapyandparamounto the medicalphysicist. In aneffort to
implementthe mostadvan@d dos deposiion algorithm available,an MCNP-based Monte Caro IMRT sourcemodelof a Novalis
LINAC with mMLC hasbeendevelpedandbendimarked. Corcurrenty, accompaying softwarehasalsobeendevelogdto
facilitate and optimize CT-basedMonte Carlo simulatiors andsubsequentonparativeanalys$s againstvariousmeasuementtypes
andcdculations

Method and Materials: A Monte Carlo sourcemodelhasbeendevebpedandthoroughy benchmaked in accor@ncewith
guideinesof AAPM Task Group 53 aswell asMedical PhysicsMonographNo. 32. To thatend,extensve waterphanom/ion
chambe measuremes aswell asaxial andcoronalfilm measurerans were acquied to adjustandconfirm the MCNP saurce model
In orderto beter tunethe sourcemodelaswell asvisualizedatsetsand providecomparativedsammaanalyss againstTPS
calculatiors andvariousmeaurements a comparatie softwarestuite hasbeenfully developedandrefined Additionally, aninputfile
prepaation GraphicUserInterface (GUI) hasbeencreatedn orderto provide efficient, optimized,andaccurateCT-Basel
simuations. Thesesimulationsareoptimizedby greatlyreduchgthenumberof extraneousvoxelspresntin theinputfile lattice
while preservingpatientrepreseration

Results: The Monte Caro sourae model beenrefinedto providesimulationreaults thatagreewith measwemensg on the orderof a
well-commissonedTreatmenPlanning System. Theinput file preparain softwareallowsfor grealy optimizedpatientbased
simuationsthatdecreas simulatian timesover60% while preseving dosimetricresoluton. The comparativearalysissoftware
providesgenunely usefu visualizaion andanalyss of multiple dataseg.

Conclusion: This Monte Calo IMRT sourcemodel conbinedwith theradiotherapyinterfaceandpostprocessing comparative
software providesa poweful seriesof toolsfor clinical anddosimetricinvestigations.



