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Purpose: The objective of this study is to quantify the loss of radiobiological effect during a protractedPartial BreastIrradiation
treatment usingHDR interstitialbrachytherapyandtheMammoSite balloon applicator.

Method and Materials: Given therelatively short half-life of Ir-192,a rangeof doseratesare employedclinically. Thepositionand
sizeof target relativeto radiation sourcediffers for MammoSite andan interstitial implant thereby affectingthetreatmenttime. Two
treatment plans(one for each modality) were usedto simulatethe treatmentdelivery with variable sourcestrengths (3-9 Ci) and
treatment times(250-1,000s). Theradiobiological effect wasquantified using theBiologically Effective Dose (BED) formalismfor
each voxel of the target. Thesevalues were then aggregated,thereby removing the dose non-uniformity contribution, into an
Equivalent Uniform Dose(EUBED). Two models wereemployed: BED0 that simply takesinto account the total dose,fraction size
andα/β ratio, and BED1 which accountsfor repair andthedeliverytime sequence.ThePTV for theMammoSite applicator was86.3
cc,and that of theinterstitial implant was120.5cc (16 catheters).

Results:While theEUBED0 for bothmodalities,assuming uniform dosedistributions is 62.9Gy(α/β=4Gy, fraction size=3.4Gy),the
effectof non-uniform distributionsraisestheEUBED0 to 74.6Gyand 76.0 Gy for the interstitial caseandtheMammoSite applicator,
respectively.Whenrepair and the deliverytime sequenceis considered,EUBED1 dropsdramatically to 54.5Gy, 39.5Gy and36.4Gy,
for treatmenttimesone, two andthreetimeslongerthanthe actualtreatment time. Similar resultswerenoted with the MammoSite
treatment.

Conclusion: There appears to be a significant loss of radiobiological effect with protractedHDR treatments.We are advocating
recording of treatmenttimesalongwith other dosimetric parametersasthesemayimpacttheclinical outcome.


