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Purpose: To calculatethe out-of-field doseresulting from intensity-modulatedradiationtherapy(IMRT) usingMonteCarlo.Out-of-
field radiationposesa health risk to thepatientasit mayinduce lateeffectssuchassecondarymalignancies. While this dose canbe
measured, measurementsare time consuming andarespecific to theirradiationconditionsandpatientexamined.In contrast,Monte
Carlomodelingcanbe flexibleandapplied to anarbitrarycondition or patient, andmay offer reasonableaccuracy.

Method and Materials: MCNPX wasusedto createa MonteCarlomodel of a Varian 2100acceleratorandtreatmentvault.Step-
and-shoot IMRT of the prostate wassimulatedat 6 MV and 18 MV. Thesimulatedpatientwasananthropomorphic phantom,theCT
of which wasconvertedto MCNPX formatusingScan2MCNP.Thedosefrom photonsandthedoseequivalent from neutronswere
calculatedat variousorganlocationsthroughout thephantom.Thesecalculateddoseswerecomparedto measureddosesthatwere
previouslypublished,basedon the sameanthropomorphicphantomandIMRT treatments.

Results:TheMonteCarlo modelwasable to accurately predicttheout-of-field photondoseat both 6 MV and18 MV. At 6 MV, the
averageabsolute out-of-field photondosewas14% different thanmeasurement,while at 18 MV theaverageabsoluteout-of-field
photon dosewas13%dif ferentthanmeasurement. Therehavebeena wide rangeof published neutron dose equivalentsin phantom
andour calculatedneutrondoseequivalents were consistentwith thesevalues.

Conclusion: UsingMonteCarlo it waspossible to calculate theout-of-field doseequivalentresulting from complex therapiesincident
on a complexphantom.Sucha MonteCarlomodelwould thereforebea useful tool for evaluating theout-of-field dosereceivedby
patientsundergoingradiotherapy.


