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Purpose:

TG-43U1 recommendation for dosimetric characteristicsof brachytherapysourceswith active length of <1 cm doesnot includethe
possibility of sourcedeformationduring the clinical procedure. However, this assumptionmay not bevalid for elongated(active
length > 1 cm) sources.In this project, theimpactof thesourcecurvatureon its dosedistribution will beevaluatedfor elongatedPd-
103sources.

Material and method: TheMCNP5Monte Carlosimulation codehasbeenusedto calculatethedoseprofiles aroundfor Pd-103
sourceswith active length>1 cm. Thecalculateddoseprofiles for variouscurvatureshavebeencomparedto thevaluesfrom a straight
line source with thesameactive length. Thedosecalculationpoints areconsideredevery 0.5cm from each otherand0.5cm away
from theinnersurfaceof the curvilinearsource.

Results: Theresults of thedoseratesinsideandoutsideof a 5 cm longRadioCoil™Pd-103sourceasa function of distancefrom the
center of thesourcehavebeencomparedwith line sourceof samelength. It is foundthat,at themid level of thesource,thedose rate
is 50% higherin innerdose calculationpointsand10 % less in outerpointsascomparedto doseratefrom a line sourcegeometry.
However, at 2.5 cm distancefrom themiddleof thesource,doserate for innerpoint is only about 30%of thestraight line source.

Conclusion: Dosecalculations for elongatedcurvilinear sourceshavebeenevaluatedwhich wasnot introducedin TG-43 dose
calculationalgorithms. Theresults of these investigations indicatethatthedegreeof thecurvature shouldbe consideredto achieve
accuratedosecalculationsin a clinical practice.


