AbstractID: 8814 Title: Biologically-based optimization of Volumetric Modulated Arc
Therapy (VMAT) for prostate cancer including boost for hypoxia and urethra sparing

Purpose: To establishaformalsm for biologically-basedptimizationof intensity-modulatedradiationtherapy(IMRT) for
overconing prostateumorhypoxiawhile spaing theurethra. Method and Materials: A formalismbasedon theconceptof
equivalert uniform dose(EUD) was usedto congruct the objective function for biological optimizationof IMRT. IMRT planning
usingVMAT (VolumetricModulatedArc Therapy)was performed based on hypothetcal hypoxc regionsmarually drawnon CT
scans. Thedevdopedformdism acwountsfor impactof chronicandacue hypaxia on cell surviving fractionandre-oxygenatiorin
chronichypoxiaregions EUDs for urethra,recum, bladderand femoralheadswerecalculatechasedon powerlaw dos-volume
histagram reduction.CT dat setsfrom 25 prostatecancetpatientswho recenty receivedexternalbeamradiation therapywere
selectedVM AT plars optimizedwith dosevolumecorstrantswereusedfor comparson. Results: Significantdoseboostin the
targe volumes designateds chronic or acutehypoxiaregionswasachievedEUD in the PTV exceeded0 Gy, despit accountingor
the effects of hypoxia Thisincreag was achievedwith only minor chargesin the doe to nomaltissuecompaedto the dosebased
VMAT plans Notably, urethra spaing wasexcelent with a EUD of approximately64 Gy. Therobushessof the proposed approach
was validatedusing varioussettngsof acue andchranic hypoxiaconsising of arangeof hypoxic volumes regionsandre-
oxygenaion patterrs. Conclusion: The cormparion of IMRT plansobtainedwith biological anddosevolumeconstraintbbased
optimization showed thatthe biologicaly-guided IMRT planningapproachs moresuitable for critical structure spaing dosepaining.
In particuar, asterilizing doe may bedelivera to hypoxic regonsin avarietyof scenaris while ensuringrectum, bladderand
urethrasparing



