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Purpose: (1) To develop an intra-operative doseevaluationandoptimization systemfor prostatebrachytherapyusingcomplementary
imagingmodalities (fluoroscopyfor seedlocalizationandultrasoundfor prostate delineation). (2) To evaluate theusefulnessof the
intra-operativedosimetrysystem.

Method and Materials: Severalalgorithms weredevelopedto realizetheconceptof fluoroscopy-ultrasoundbaseddosimetry.These
includeautomatedseeddetection,3D seedreconstruction,patientmotion correction,computer-assisted prostate contouring,and
seeds-prostateregistration algorithms.In orderto accelerate theseedreconstructionfrom multiple x-rayprojections,the
dimensionality of seedmatchingprocess wasreducedby strategicallyforming searchrestriction sub-images.Problemsof incomplete
data dueto clusteringandsuperposition of projectedseedsweresolvedby a pseudo-matchingtechnique.Patientmovementsbetween
fluoroscopic imageacquisitionswerecorrectedthroughanalysisof epipolar-planes. Registrationof seedsandprostatevolumewas
accomplishedby establishinga sparse(smallsubsetof seedsdetectedon ultrasound) to full (seedsreconstructedfrom fluoroscopy)
data setcorrespondence.

Results: Intra-operative dosimetry wasperformedon 25 patients implantedwith Pd-103seeds.In ninepatients,no additional seeds
wereimplantedafter intra-operativedoseevaluation.In 16 patients, remedialseedwereaddedbasedon theintra-operativeevaluation.
Subsequently, V100 valuesimprovedfrom 86±8% to 93±4% (p=0.005).For all 25 patients,thepost-implantdosimetry results using
our systemwere comparedwith Day0 CT-study. TheV100 andD90 valuesfrom thefluoroscopy-ultrasoundbased dosimetry were
95±4%and120±24%while theCT-baseddosimetry computed95±4%and122±24%,respectively.

Conclusion: We havedevelopedandimplemented anintra-operative dosimetrysystemthatcombinesthestrengthsof fluoroscopyand
ultrasound.A clinical study has successfully demonstratedits intendedutility in intra-operative settingby significantly improving the
quality of seedimplantin prostatebrachytherapy.


