AbstractlD:4401Title: Potential andChallengesof IntegratedBrachytherap-IMRT Plannng

Combinationsof extend-bean radidion therapy (EB) and brachyheragy (BT) and hawe been usedfor many
yeas. Conventionally,the EB and BT componentsare planned independenyl and limited to combirationsof
doses and dose-time-fractionation paterns tha have been directly validatel by clinical outcone studies.
Ongoing researchin radiobiologcal modeling, deformable image regstration, and quantification of dose
ddivery uncerainties hasthe potential to providethe sdentific foundationfor truly integrated EB-BT plannng
that could significantly improve clinical outcomes. First, the complementay strergthsandweaknesseof BT
and highly conforma EB mehods, suchas intensty-modulatedradiationtherapy (IMRT), will be reviewe.
Both IMRT and BT can supporthigh doseconformality. IMRT can treatlarge surgicallyinaccestble target
volumes with relatively homogerousdosedistributions. Where BT can be surgically realized, large dose
fractionscan be delivered with much higher geometric predsion thanwith currentIMRT delivery techniques.
Next, clinical settingswhere integrded BT-IMRT canhavebenefitwill bereviewed. One examples definitive
treatmentof cervicd carcer in which IMRT is usal to compensatdor primary tumor underdosingor normal
tisste overdosng by the intracavitary BT insations as well as for conformd treatmentof the pelvic lymph
nodes. Finally, the sdentific and clinical challengego integratedBT-IMRT will bereviewed. For exanple,in
high doserate (HDR) interstitial BT of the prostatecombinal with IMRT whole pelvic irradiaion for
intemediaterisk disease a major sourceof dosedelively uncertaintyis the converson from physica-to-
isoeffectivedosenealed to accountfor differencesin fractionation.



