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in a CaseControl Study of Permanent ProstateBrachytherapy Patients

Purpose: To determine dosimetric andradiobiologicalpredictorsof biochemical control after recalculation of prostate implantdosimetry
usingupdatedAAPM TaskGroup43 (TG-43) parametersandtheradiobiologicalparametersrecommendedby TG-137.

Mater ials & Methods: All biochemical failuresamongpatientsimplantedwith 125I or 103Pdsourcesbetween1994andJanuary2006were
matched2:1 with non-failure controls. Theindividual matchingwas by risk group, radionuclide,prescribeddose, and time of implant(one
matchbeforeandoneafter thefailed patient). Completedosevolumehistogram(DVH) data wasrecalculatedfor all 55 casesand 110
controls afterupdatingtheoriginal sourcestrengthby theretrospectivelydeterminedratios of TG-43. Differential DVH data was acquired
in 179incrementsof prostatevolume versuspercent-prescribeddose. At eachdoselevel, thebiologically equivalent dose,BEDi,
equivalentuniformdose,EUDi, and tumorcontrol probability, TCPi werecalculatedfrom theimplant dosealongwith anyexternalbeam
deliveredto thepatient.

Results: Therewasno significant differencebetweenfailuresandcontrols in termsof total BED (143 vs.142Gy), EUD (95 vs.94 Gy), or
TCP(0.87vs.0.89). Conditional logistic regression analysisfactoredout thematching variablesand stratif ied the cohort into eachcase
andhis controls,but no radiobiological parameterwaspredictive of biochemicalfailure. However, there wasa significant difference
betweenradiobiological parameters of 125I and 103Pddueto lesscompletecoverageof thetargetvolume by theformer isotope. The
implant D90 dosewashighly correlated with BED, EUD, TCPandnaturalprescription dose.

Conclusion: In this case-controlstudyof prostatebrachytherapybiochemicalfailures and non-failures, therewereno radiobiological
parametersderivedfromdetailed DVH basedanalysis thatpredictedfor biochemical control. This mayindicate that theimplant dosimetry
in this studyis at or near thelimi ts of dose escalation.


