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Purpose: In many of brachytherapyprocedures,a largeamountof radioactivesourcesare used
to deliverdesireddoses to targetvolume.Sourcestrengthassay is usuallyperformedto
independentlyverify thesources’ strength.Thoughthereportsof AAPM Task Group40 and56
havemadespecificrecommendationson theassayof brachytherapy sources, therelevant
statistical significanceof therecommendationsremainunanswered. This studywasconductedto
use statisticaltheoriesto quantifytheassayprocess.
Method and Materials: Based on statistical theories,StudentT Distributionwasusedto analyze
thestatistical distribution of a pool of sources usedfor a brachytherapyprocedure.The analysis
wasbasedon theassayedsource strength andtheassayedstrengthdistribution.Theprobability
distribution wasdeterminedfor thepercent difference betweentheexpectedand theassayed
sourcemeanstrength, sowere theconfidence intervalsfor this percentdifference.Thestatistical
analysis wasalsoconductedfor theconfidenceintervalsof usingmanufacturer’sprovidedsource
strength.
Results: It wasfound,asexpected,that the95%confidenceinterval increasedwith numberof
assayedsources,anddecreasedwith strength deviation.Thereforethequalityof an assayprocess
wasreallydependenton thecombinationof thenumberandstrength distributionof assayed
sources.TablesandFiguresof this combinationweregeneratedfor reference use to meet various
recommendedcriteria. It was foundthat withoutcareful consideration theuseof manufacturer’s
providedstrength insteadof assayedstrengthmaypotentially leadto larger statistical deviation.
Conclusions:Theassayprocesscan bedeterminedby theobtainedassay information,insteadof
a presetpercentageof total sources.It wasfurtherfoundthattheuseof manufacturer’sstated
strengthvaluemaypossiblyleadto biggeruncertainty in source strengthaccuracy, unlessthe
manufacturer’sstatedstrengthis themeasuredmeanvalue of all the orderedsources.


