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Purpose: Dosecomputation algorithmmayleadto seriousdoseerrorsin intra-operative high dose rate (IOHDR) brachytherapydueto
the lack of scatter from onesideof theapplicatorand/orcomplexgeometriesof treatedareas.Our grouphasreportedtheinaccuracy in
clinical dosedelivery for general casesthroughseveralexperimental approaches.However,more accurateMonte Carlo calculations
are needed to quantifydoseerrorsin IOHDR deliveredwith morecomplex geometriesandscattering environment.

Method and Materials: Dose calculationsweredoneusing theEGSnrc MonteCarlocodesystemandthesetupgeometry including
sourcestructurewasdesignedwith thegeometrypackageusingEGSnrc C++ library class.User-codewasdevelopedfrom anexisting
EGSnrc user-codeCAVRZnrc. To benchmark thecode,a few stepswerecarriedout to ensurethattheaccuracyof thecavitydosefor a
givensimplegeometryoptionandtheratio of cavity doseswith thevarying distancefrom thesourceto the centerof cavity for
different geometries.Basedon accurateresults of benchmarking geometries, testinput fil es weredevelopedto verify theaccuracyof
delivered dosesfor the measuredknownresults thatwe hadalreadyreportedthewith lineararray ion-chamber.

Results: For the1.0cm prescription distance,MonteCarloresults showedabout14 % higherfor addedtissueequivalentmaterials of
15 cm.Also, calculateddoseswere1.5 to 2 % higher thanmeasured dosesfor addedmaterialsof above5 cm.However, MonteCarlo
showed anexcellentagreementfor 1.5cm prescription distanceandsimulateduncertaintiesof 0.01% to 0.1%.

Conclusion:Computeddosesobtainedusing EGSnrc systemfor known geometriesvalidatetheresults of ion-chambermeasurement.
This MonteCarlocalculationwill improvetheapproachof dosecalculationsfor complexgeometriesandtheefficiencyof dose
delivery in clinical cases.


