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Purpose:A courseof oneto threelargefractionsof HDR interstitial brachytherapy
(HIB) is anattractivealternative to intensitymodulatedradiationtherapy(IMRT) for
delivering boostdoseto theprostatein combinationwith additionalexternal beam
irradiation for intermediaterisk disease. Thepurpose of this work is to quantitatively
comparesingle-fractionHIB boostto biologically equivalentfractionatedIMRT,
assumingidealizedimage-guideddelivery (igIMRT) andconventionaldelivery (cIMRT).

Materials & Methods: For 9 prostate patients, both7-field IMRT and HIB boostswere
planned. TheLinear-Quadratic model(alpha/beta = 3Gy) wasusedto compute
biologicallyequivalent dose(BED) prescriptions:(a) HIB boostdelivered9Gyin a single
fraction, (b) igIMRT boostdelivered20.25Gyto theCTV (prostategland) in 9 fractions,
(c) cIMRT boostdelivered20.25Gyin 9 fractionsto thePTV (10mmexpansion,6mm
posteriorily). The cIMRT planwas evaluatedas a staticplan,andwith a simulated
randomand setuperrors. Theplan evaluationendpointswere:(a) for TumorControl, the
CTV EquivalentSurvivingFraction (ESDindex)and(b) for BladderandRectumtoxicity
theGeneralizedEquivalentUniform Dose(gEUD) andBED VH parameters.

Results: HIB deliveryproducesoutcomescomparable to or better than theidealized
igIMRT delivery.On average,theESDis 16% higherin theHIB deliverythan it is in the
IMRT delivery.For theHIB, thebladder/rectalgEUD valuesarestrongly influencedby
high doseDVH tails. A saturationBED, beyondwhich no furtherinjury canoccur, must
beassumed. ThegEUD values in HIB deliveryarecomparable,or better, thanthosefor
theIMRT delivery.Modelingof organmotionuncertaintiesyieldsmeanoutcomes
similar to staticplanoutcomes.

Conclusion: HIB offers therapeuticgainswhich exceedeventhemostoptimumigIMRT. 


