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Purpose: To study the potentiality of brachytherapyseedsloadedwith two radionuclidesfrom a dosimetricpoint of view and from a Dose-
VolumeHistogrampoint of view.
Method and Materials: First the AAPM TG43U1 dosimetry formalism has been adaptedin order to implement multiple radionuclide
brachytherapy sourcesin present Treatment Planning System. Monte Carlo simulations have been performed to derive the dosimetric
characteristicsof a source basedon a mixtureof 103Pd with 125I and103Pd with 131Cs. The linearquadratic modelhas thenbeenusedto derive the
prescribeddosefor suchbi-radionuclide sources, using the 103Pd, 125I or 131Cs brachytherapyexperienceasbenchmarks.The prescribeddosehas
been determined for different biological parameter (α, β, Trep, Tpot) and edemacharacteristics (resolving rate, magnitude). Dose-volume
histogramsof virtual patients implanted with bi-radionuclideseedshave beencomputed usingcommercializedTreatmentPlanningSystems. 
Results: Thederivedprescription doseis similar if 103Pd or 125I are useasbenchmarks but differs by about30 Gy if 131Cs brachytherapyis usedas
a reference.Dose-volumehistogramsshowthat thesebi-radionuclide sources decrease thedoseanddose rate to thesurroundingorgansat risk and
reducealsothenumberof cold spotscausedby dose inhomogeneity.
Conclusions: We presenthow we adaptedthe AAPM TG43U1 dosimetry formalism to makethe use of multiple radionuclidebrachytherapy
sourcescompatible with current treatment planning. We also describe the method usedto derivethe prescription dosefor suchsources. Finally,
the effect on theDVH is highlighted.


