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matching algorithm for seeds center localization using conebeam-CT x-ray projections

Purpose: To experimentallyvalidatea newalgorithm for reconstructing the3D positionsof implantedbrachytherapyseedsfrom 2D
projection images.

Methods and materials: The iterative forward projection matching(IFPM) algorithm consistsof finding the 3D seedgeometry that
minimizes the sum-of-squared-dif ferenceof the pixel-by-pixel intensities betweencomputedprojection images and measured auto-
segmented imagesof implantedseeds. IFPM startswith anapproximation to theinitial seedsconfiguration,e.g., thepre-implantseed
arrangement.It theniteratively refinesthe 3D seedcoordinatesuntil the computed projectionsmatchwith themeasuredprojections.
Three pairs of computedand measured projection images, with known imaging geometry,are used.Two brachytherapy phantoms
were fabricatedwith 12 and 72 seeds in known configurations. Threeprojectionsof each phantom were acquired using an Acuity
digital simulatoralong with a full 660 projectionConebeamCT (CBCT). Imagepre-processing steps were performed to createthe
binaryseed centroids imagesfor useby IFPM algorithm. To quantify IFPM accuracy, the actualseed positions were extractedfrom
the CBCTimagesby theBrachyVision-planningsystem.

Results: For the12 seedphantomdata, themeanreconstruction error wasfoundto be0.83±0.34mmwhereasfor 72 seedphantom it
was0.97±0.37mm. Theeach testtrials convergedin 4-10 iterationswith computation time of 2.8-62 min on a 2 GHz processor.

Discussion: The IFPM algorithm avoids establishing seedprojection correspondencerequired by standardback-projectionmethods.
In phantom studies we have demonstrated1 mm accuracy in reconstructingthe 3D positions of brachytherapy seeds from 2D
projection images.This supports thepotential of this algorithm for accurateandrobustseedreconstruction in patients.
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