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Combinationsof external-beam radiation therapy (EB) and brachytherapy (BT) and have been usedfor many
years. Conventionally,the EB and BT componentsareplanned independently and limited to combinationsof
doses and dose-time-fractionation patterns that have been directly validated by clinical outcome studies.
Ongoing researchin radiobiological modeling, deformable image registration, and quantification of dose
delivery uncertaintieshasthepotential to providethescientific foundationfor truly integratedEB-BT planning
that could significantly improveclinical outcomes. First, the complementary strengthsandweaknesses of BT
and highly conformal EB methods,suchas intensity-modulatedradiationtherapy (IMRT), will be reviewed.
Both IMRT and BT can supporthigh doseconformality. IMRT can treat large surgically inaccessible target
volumes with relatively homogeneousdosedistributions. Where BT can be surgically realized, large dose
fractionscan be delivered with much higher geometricprecision thanwith currentIMRT delivery techniques.
Next,clinical settingswhere integrated BT-IMRT canhavebenefitwill bereviewed. Oneexampleis definitive
treatmentof cervical cancer in which IMRT is used to compensatefor primary tumor underdosingor normal
tissue overdosing by the intracavitary BT insertions as well as for conformal treatmentof the pelvic lymph
nodes. Finally, thescientific and clinical challengesto integratedBT-IMRT will bereviewed. For example, in
high dose-rate (HDR) interstitial BT of the prostatecombined with IMRT whole pelvic irradiation for
intermediaterisk disease, a major sourceof dose-delivery uncertaintyis the conversion from physical-to-
isoeffectivedoseneeded to accountfor differencesin fractionation.


