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Purpose: Investigate the heterogeneityeffectdueto air cavity andleadsheets in intro-operative High-Dose-Rate (IOHDR)
brachytherapydosecalculationusingMonte Carlo (MC) simulationandGAFCHROMIC EBT film measurement.
Method and Materials: The organs-at-risk (OARs) in IOHDR treatment areusually pushedawayfrom applicators andcoveredby
leadsheets.Thedoseestimationsto OARsareaffectedby local heterogeneitieslike air gapandlead sheetsanddifficult to calculate
by conventionaltreatment planningsystems, whereinfinitely homogeneouswater environmentis assumed. This studyusedbothMC
simulation andGafchromic film measurementto accesstheheterogeneity effect of dosecalculationsin a phantomsetting. Nine
5x5cm2 sloid waterslabs, each2mm thick, wereput on a 30x30x20cm3 solid waterphantom.Gafchromic EBT fi lms wereplaceat 0,
4, 8 12 mm depth betweenthe slabs. The Ir-192HDR sourcewasplace19 mm abovetheslabsin theair. 0-3 lead sheets, each0.9mm
thick, wereplaceddirectly on top of the slabs.MC PhotoTransportcode(PTRAN) wasusedto simulatedosesateachfilm positions
andcomparedwith film measurements.
Results:TheMC simulationagreeswith film measurementswithin 5% except datapoints directly underleadsheetswhere dose
enhancementby secondary electrons wasnot simulatedin PTRAN.Theheterogeneitycorrectionfactor(HCF), definedasdoseratio
of with andwithout leadsheets at surfaceof theslabsis 147%,121%and96%, for 1-3 lead sheetsrespectively.At 4-12mmdepth in
water slabs,theHCFs are approximately81%,65%and 53% for 1-3 leadsheets.
Conclusion: Significant dose enhancementwasfounddirectly underleadsheets.HCFdataobtainedin this studycanbeusedto
estimatedoses to OARsin IOHDR treatment. TheMC simulationwasprovedto beusefulto calculatedoses to OARsat complex
clinical settings.


