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Purpose
High dose rate (HDR) brachytherapy for prostateutilizes flexible implanted cathetersfor
treatment delivery. Catheters are inserted underultrasoundguidanceand treatmentplanning
performedon subsequent CT images. Thereis potential for catheter displacementto occur prior
to treatmentdelivery which could adverselyeffect dosedelivery. This study investigatesthe
efficacy of performingkV conebeamimagingprior to treatmentto verify catheterdisplacement.

Materials and Methods:
Fifteen patients undergoing HDR prostate brachytherapy were planned using CT images
following catheterinsertion with Nucletron PLATO (v14.3.2). Prior to treatment a conebeam
imagedatasetwas obtained using an isocentric mobile c-arm (SiemensARCADIS 3D Orbic)
within the OR. If catheterswere displacedthenthe RadiationOncologistwould re-adjustthem
prior to treatmentdelivery. To showthe impacton dosecoverageto theprostatetheconebeam
imageswere co-registeredwith the planning CT. Dose distributions were generatedon the
conebeamdataset.

Results:
In 12 of the 15 patients,catheter displacmentsexceeding 0.5 cm were observed and required
adjustmentprior to treatment. An inferior catheterdisplacement between 0.5 and 1.0 cm can
result in a decreaseof 12% in the prostatecoverage. Catheterdisplacementsexceeding1.0 cm
dramaticunderdosingof the prostateis observed.Threepatients hadcathetershifts of 3cm and
larger asdetermined from conebeamimaging prior to treatment,clearly demonstrating theneed
of a quality insurancemethodof catheter placementbeforetreatmentis performed.

Conclusions:
It is shownthatbetweenthetime of planningand treatment; cathetermovementwithin the
patientcanbesignificant. Conebeam imaging prior to treatmentdelivery hasbeenshownto
providepreciseimagingto determinecatheter displacement.Conebeamimagingtime using an
isocentric C-armis sufficiently shortenough(~ 2 minutes) soas to makethis a viable quality
assurancetool.


