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Purpose: Basedon a separateprimary andscatterdosecalculationtechniqueandpre-computedMonteCarlo (MC) data,we have
developedananalytical approachto accountfor shielding, anatomicalheterogeneitiesandpatientdimensionsfor 192Ir high doserate
(HDR) brachytherapy.

Method and Materials: Using thePTRAN_CTMC code,primaryandscatterdosekernelsof anHDR sourcein waterwere
generated. Separate 3D kernelsfor rectal treatmentwith a tungsten-shieldedapplicator werealsocreated.Photonattenuationand
scatterin tissueheterogeneities werecorrected for via ray tracing.To quantify thereducedbackscatter close to theskin,MC
simulations were performedwith anisotropic 192Ir point sourceplacedat variousdistancesfrom thecenterof a 30 cm diameter water
sphere.Scatter correctionfactorswerederived,which varyas a function of distancesbetween(1) thesourceandthesurface,(2) the
point of interestandthe source,and(3) thepoint of interestand thesurface.We appliedthis analytical methodfor threeclinical cases
andcomparedtheresults with PTRAN_CTcalculations.

Results:Our technique accurately accountedfor theeffectsof tungstenshielding andanatomicalheterogeneitiesfor a rectalpatient
plan.The reducedbackscatter close to theskin wasalsocalculatedcorrectly for a base of tongueanda breastcase.Aroundbony
structuresseveralcentimetersawayfrom theactive dwell positions, therewasa minor discrepancydueto softeningof the192Ir
spectrum.Differencesin the lung dueto reducedscattering in this low density region were also observed.

Conclusion: Making use of pre-computed3D scatter dosedata,our analytical techniqueis capableof calculating dosearoundmetal
shielding andthepatientskin with high accuracy.Its validity andlimitationshavebeenstudiedfor 192Ir HDR applications.
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