
AbstractID: 7765 Title: Commissioning of a MCSim prototype treatment planning system
for photon-MLC shaped electron beams

Purpose: CommissiontheMCSim treatmentplanning systemto supportphoton-MLC shapedelectron beams for modulatedelectron
beamradiotherapy(MERT).

Method and Materials: This codehas theability to generate phase-spacefiles from sourcemodelsor input files generatedby an
EGS4basedfile, suchasBEAM(NRC). The system alsosupports calculationsfor geometric phantomsor by import (RTOGformat)
of CT scans. We validatedMC baseddosecalculationsin phantomfor phasespacefiles createusingBEAM for thefive electron
energiesavailableon a commercial linearaccelerator(VarianTrilogy), for a seriesof aperture sizesandSSDs. EDR film, micro- and
parallel-plateionizationchamber measurementswere conductedin homogeneousflat phantoms. As partof theBEAM phasespace
fil e generation,we first generatedthephasespacefil esusingtheacceleratorinput files choosingthemostprobable electronenergy,
ratherthan a spectrum. The collimating jaws wereconfiguredsufficiently wide to encompass a multiple-aperturedelivery.
Downstream,theMLC input file wasconfiguredusing DYNVM LC inputfiles. Themeasuredfilms werescannedusingtheRIT
systemfor export. Doseper particle data wasbasedon measurednormalizedoutputs.

Results:We foundthat themono-energeticelectronenergyrequiredtuningto ensuremeasured and calculatedPDDscorrelatedwith
1mmagreement.Deep-depth (Bremsstrahlung)correlation requiredmanipulationof somephase spacefi le specifications.Chamber
measurements in thebuildup andperipheralregions correlatedwell (typically within 3%) with thecalculations. Finally, measuredand
calculateddoseprofiles matchedwell, within 3% at mostlocations.

Conclusion: After further fine tuning, we wil l implementtheMCSim planning for clinically-relevantscenarios, includingphantoms
containingheterogeneitiesand surfaceirregularities. Finally, we will extendthecalculationsto patientcases.
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