AbstractID: 8649 Title: Low dose rate prostate brachytherapy: a tomosynthesis-based intra-operative post-implant dose evaluation

Purpose: To developan intra-operative doseas&ssnent procedurethat canbe performedafter an I-125 prostateseedimplantation,
while the patientis stll under anaethesia. To acconplish this, we reconstructhe 3D positionof each seedandco-registerit with the
prostde contour.

Method and materials: Our seed detecton method involvesa tomog/nthesisbasedfiltered recorstruction of the volume of interest.

For 24 patients, the required cone-beam imageswere obtainedfrom 7 projectionsacquiredover an angleof 60° with an isocentric
imagingsystemadja@ntto the treatmentable. A graphicé userinterface(GUI) has beendevelopedo allow visualizationof thefinal

seed postions and to interactively introduce comections in the seedspositioning, if needed The co-registation betweenthe
tomog/nthess-basedseedpostions andthe TRUS-basel prostateconpur is peiformedby applyingthe samerigid transbrmationas
the one derivedfrom the bestmatchbetweernthe plannel andthe reconstuctedseedpositions. Doseanalysisis thenperformedbasd
ontheco-registeedimages.

Results In a patientstudy with an averageof 56 seedsper implant, the automatictomosyntheis-based reconstuction yields a
detectian rate of 96% of the seed and lessthan 1 false-posiive sea per implant. The GUI allows the userto achievea 100%
detection ratein lessthan5 minutes The seedlocdization error obtainedwith a phantomstudy is (0.4£0.4) mm. This leadsto small
dosimetric relativeerrors on D90 and V100 of respectively 1.5%and0.3%. Patientdoseanayses have showna significant reduction
in thedosinetric parametes betweenthe plannel and thepostoperatve dosimety. Therelativedifferencebetveenplannedandintra-
operative D90 and V100 arerespecively (11+8)%and (4+3)%.

Conclusions: Our recongruction method has the potentialto provide accurateintra-operativeprostatedosinetry, all in lessthan 10
minutesextra time addedto thewholeimplantation procedure.



