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Purpose:Conceptof imageguidedradiotherapy(IGRT) is on theforefront of current
efforts to improvetumorcontrolby increasingdoseto targetvolume anddecreasingthe
dose to thenearbycritical structures.Most IGRT methodshandletheinter-fractional
targetpositionuncertainties.However, intra-fractional motionis eitherincorporatedinto
theremainingPTV margin,or subsequentlyincorporatedinto forthcomingtreatments
basedon inter-treatmentConeBeam CT acquired images.
Brachytherapy,by its nature, doesnot suffer from theintra-treatmenttargetmotion
uncertainties.Addingtheimageguidanceto improvetheinter-treatmenttarget
uncertaintiesmakestheImageGuidedBrachytherapy(IGBT) oneof themost
sophisticatedimageguided radiationtherapymodalities.Theincorporationof a Cone
BeamSimulatorCT (CBSCT)in thebrachytherapysuiteopensthe doorto a step
forward, towarda 3D IGBT.
Materials and Methods: We describe a 3D imageguidancemethodusinga CBSCT for
fractionatedHDR brachytherapy, basedon 3D CT basedtreatmentplanning.
Results: Beforeeverytreatment a ConeBeamCT (CBCT) imagesetis acquiredwith the
applicator and/orcathetersin its place and patient in treatmentposition. PlanningCT
imagesandCBCT imagesare importedinto appropriatetreatmentplanningsoftware and
co-registrationof thetwo imagesets is performed basedon previously insertedradio-
opaqueclips andbonyand reliable soft-tissuelandmarks.
Conclusions:Thefull three-dimensionalpatient anatomydatawith respect to
brachytherapycathetersprior to treatmentprovides additionalinformation to further
decreaseuncertaintyin daily target positionwith respectto delivereddose distribution
during HDR brachytherapy treatments.ConeBeamSimulator CT mayprovidetheability
to movefrom 2D to 3D ImageGuidedBrachytherapy.


