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Purpose:
Thevalidation of a novelapproachfor reducing skin doses to anacceptable level duringAcceleratedPartialBreast Irradiation (APBI)
when theballoon-to-skin distanceis inadequate (lessthan 7 mm) is reported. Thestudyuses a realtime dose verification methodfor a
metalli c shieldedballoonapplicator using scintillationfiber technology.

Method and Materials:
Partial shieldingof the radiation doseto the skin using iron or other ferrous powdercould enable the extensionof APBI to some
patients. With smallexternalandpre-determined magnetic fields (<few Gauss),themetallicelementsdeposition canbecontrolled on
the innersurfaceof a balloon.Geant4simulations were usedto generate anattenuationdose curvefor variousradiationlengths after
cross-calibration with dedicateddataacquired at JeffersonLab. Somepowder wasthen injectedinto variousinflatedMammoSiteand
rectal balloons within realistic breastandtorsophantomsof differing sizes.The dose on theexternalsurfaceof the skin wasmeasured
from a 6.1Ci 192Ir of a GammaMed12i afterloaderunit, with aMOSFET, ion chamberand scintillatingfiber arraydetectors.

Results:
Realistic Monte Carlo simulation studies for the amount and distribution of the required shielding material were comparedto
dedicatedphantomdata. A decreaseof the skin dosewasmeasuredto an acceptablelevel (≈350−450 cGy) during standardbreast
Brachytherapy treatmentswith relatively weak magnetic fields. Additional measurementsprovidednegligible corrections(< few %)
on thesalinewaterdensityfrom thesuspendedironpowder.

Conclusion:
This project opens the possibility to increasing the survival expectancy and minimizing negativeside effects during brachytherapy
treatments, aswell asimprovingcosmetic outcomefor all APBI patients.Theproposed methodmayalsobeusedin other procedures
for brain,heart, rectal,or vaginalcancers.


