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Purpose: To perform a systematic andindependentdetermination of the doserateconstants (Λ) of available low-energyinterstitial
brachytherapysources using a recently developedphoton spectrometrytechnique(PST).

Method and Materials: A total of 60 low-energyinterstitial brachytherapy sources(20 differentmodelswith 3 sourcesper model)
containing either 125I (14 models), 103Pd (5 models), or 131Cs (onemodel) wereincludedin this study. A recently developedphoton
spectrometry technique (Med. Phys. 34, 1412-1430, 2007) was used to determine the PSTΛ for each source. Source-dependent
variations in PSTΛ wereanalyzedsystematically againstthe spectral characteristics of the emitted photons andthe AAPM consensus
values (CONΛ) when available.

Results: The PSTΛ determinedfor the 103Pd, 125I, and131Cs sources hadvaluesof 0.661to 0.678,0.959to 1.024,and1.066cGyh-1U-1,
respectively. The variation in PSTΛ amongthe 5 103Pd source models was lessthan 3%; due mainly to the variationsin spatial
distribution of radioactivity. The variationin PSTΛ amongthe14 125I source models waslarger and themaximum differencewasover
6%. These variations werecausedprimarily by thepresence of silver in somesourcemodelsand, to a lesserdegree,by thevariations
in activity distribution. When silver waspresent, the PSTΛ exhibitedstrongdependenceon thesilver contentwith valuesvarying from
0.959 to 1.019cGyh-1U-1. Whensilver wasabsent, the PSTΛ was lessvariable andhad valueswithin 1% of 1.024cGyh-1U-1.The PSTΛ
wasfound within 2% (14 models) and 2.6% (onemodel) of CONΛ for 15 modelscurrenthave such a value.

Conclusions: Excellent agreementbetweenPSTΛ and CONΛ was observed for all source models that currently have an AAPM
consensusvalue. Theseresults demonstrate thatthePST is anaccurate androbusttechniquefor thedeterminationof Λ for low-energy
brachytherapysources.


