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Purpose: To benchmark a flexible MonteCarlo (MC) tool basedon theDosePlanningMethod(DPM) for usein evaluating Intensity
Modulated Radiation Therapy(IMRT) treatmentplanningsystems.

Method and Materials: A dosecalculation tool basedon a flexible machine modelusing theDose PlanningMethod(DPM), a “fast”
Monte Carlo (MC) computercode,is beingdeveloped.Initial benchmarktesting included a simple10cmX 10cmmultileaf collimator
(MLC) diamondshapedpattern, a 3D conformallung planwith theMLCs fully retracted, andanIMRT lung plan. Irradiationswere
performedusinga 6MV photonbeamfrom a Varianlinearaccelerator.Measurementsweremadein slabandanthropomorphic
phantom geometriesusing thermoluminescent detectors (TLDs) andradiochromic fil m. TheDPM calculationwasthencompared to
measurements andalsothecalculation from the Pinnacle treatmentplanning system.

Results: Profile comparisons from theMLC diamondpattern irradiationshowedgoodagreementin thepenumbra region whereMLC
inter and intra leaf transmission effects were present.Thepoint dose comparisonsbetweentheDPM calculation andmeasurementof
the tumorfor the3D conformal andIMRT lung planswherewithin 2%. For theheart andspinalcord, thecalculationfor the3D
conformalandIMRT lungplans where within 7.5%of measurement,exceptin theconformalplanwherethe calculateddosepoint to
theheartwaspositionedin a steepdosegradientand was25%lower thanmeasurement. Doseprofiles throughthecenter of thetumor
showed goodagreement in thePTV region, penumbra,andlow doselungregions.

Conclusion: This work demonstratesthefeasibilit y of a sourcemodelbasedtheDPM computercodeto calculatedose distributions
aspartof thequalityassuranceprogramfor clinical trials.
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