AbstractID: 7154 Title: An intra-operative dosimetry system for prostate brachytherapy
using dual-modality imaging

Purpose: (1) To devebp an intra-operaive doseevaluationandoptimization systenfor prostatebrachytherapyisingcomplementary
imagingmodalities (fluoroscopyfor seedocalizationandultrasoundfor prosete delineation) (2) To evduate the usefulnessof the
intra-operative dosimetrysygem.

Method and Materials: Severalalgorithms weredevelopedo realizethe concepbof fluoroscopy-ultrasounchagd dosimetry.Thee
include automatedeeddetecion, 3D seedreconstructionpatientmotion correction,computerassistd prostaé conouring,and
seed-prostateregistration algoiithms. In orderto accelerat the seedreconstructiorirom multiple x-ray projections the
dimersionaliy of seedmatching proces wasreducedby strategicallyforming searchrestiction sub-images Problemsof incompkte
daadueto clusteringandsupeposiion of projectedseedsveresolved by a pseudematchingtechniquePatientmovementdbetwea
fluorosmpicimageacquisitionswverecorrectedhroughanalysisof epipolr-planesRegistratiorof seedsandprostatevolumewas
accompishedby estaltishing a sparse(smallsubsetof seedsdetectedn ultrasoum) to full (seedseconstructedrom fluoroscopy)
daa setcorrespondence

Results: Intra-operaive dosmetry waspeformedon 25 patients implantedwith Pd-103seedsIn ninepatients, no addiional seeds
wereimplantedafter intra-operativedoseevaluationIn 16 patients, remedialseedwereaddedbasedn theintra-operativeevaluation.
Subsequetly, V100 valuesimprovedfrom 86+8% to 93+4% (p=0.005).For all 25 patientsthe postimplantdosimetry resuts using
our systemwere comparedwith Day 0 CT-study. The V100 andD90 valuesfrom thefluorosopy-ultrasounchase dosmetry were
95+4%and120+24%whil e the CT-baseddosimety computed95+4%and122+24% respectively.

Conclusion: We havedevdopedandimplementd anintra-operatve dosmetry systenthatcombineghe strengthsof fluoroscopyand
ultrasound. A clinical study has suces$ully denonstratedts intendedutility in intra-operatie settingby significantly improving the
quaity of seedimplantin progate brachyherapy.



