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Purpose: Intra-operativedosimetry optimizationof TRUS-guidedprostatebrachytherapyrequireslocalization of seedsrelative to the
prostate [Todoret al. PMB 48(9):1153-71].

Method and Materials: Seeds were reconstructedfrom C-arm fluoroscopy, registered to TRUS, and exported to commercial
brachytherapy system for dosimetry optimization. Technical obstacles included pose-dependantC-arm calibration; distortion
correction; poseestimationof C-arm images; registering C-armto TRUS; andseed reconstruction. We proved that calibration is not
critical and distortion correction in AP suffices. A radiographictracking fiducial was attachedin known poseover the template to
recovertheC-armposefrom a single image,relative to thetemplate.The 3D coordinatesof thesegmentedseedsarecalculatedupon
resolving thecorrespondence of seeds in themultiple C-armimages,by formalizing seed-matchingasa network-flow problem[Jain et
al. Med Phys,32(11):3475-92]. The seed locations are exportedin templatecoordinatesto the Interplant® commercial systemfor
dosimetryanalysisandoptimization.

Results: In precision-machinedhard phantomswith 40-100 seeds, we correctlyreconstructed98.5%seedswith a mean3D accuracy
of 0.63mm (0.91mm error for mismatchedseeds).In soft tissuephantomswith 45-87 seedsandclinically realistic 15o C-armmotion,
we correctly reconstructed100%seedswith 1.5mmabsoluteaccuracy(0.25mm relativeaccuracy),andregistered themto theprostate
segmented from TRUSwith anaccuracy of 3.4mm (0.82mmrelative). In a Phase-1 clinical trial, sofar on 4 patientswith 66-84 seeds,
we achievedintra-operative monitoring of seeddistribution anddosimetry. We optimized the V100 doseby inserting 3-9 additional
seeds.

Conclusion: Intra-operative dose optimization is possible with an averageC-arm, at negligible additionalcost to existing clinical
installations.
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