AbstractID: 8860 Title: Experimental validation of an iterative forward projection
matching algorithm for seeds center localization using conebeam-CT x-ray projections

Purpose: To experimentallyvalidatea new algorithm for reconsructing the 3D positionsof implantedbrachytheapy seeddrom 2D
projedion images.

Methods and materials: The iterdive forward projecton matching(IFPM) algorithm consistsof finding the 3D seedgeomety that
minimizes the sumof-squareddifference of the pixel-by-pixel intensites between computedprojectionimage and measued auto
segmeted imagesof implantedseals. IFPM startswith anapproximaton to theinitial seedsconfiguration,e.g.,the preimplantseed
arangement.lt theniteratively refinesthe 3D seedcoordinatesuntil the conputed projectionsmatchwith the measuregrojections
Three pairs of computedand meaured projedion images, with known imaging geometry,are used.Two bractytherapy phantoms
were fabricatedwith 12 and 72 seed in known configuraions. Three projectionsof each phantom were acquied usingan Acuity
digital simulatoralong with a full 660 projection ConeleamCT (CBCT). Imagepre-processimy stefs were performedto createthe
binary seed centrods imagesfor useby IFPM algaiithm. To quanify IFPM accuacy, the actualsea posiions were extractedfrom
the CBCT imagesby theBrachy Vision-planningsysem

Results Forthe 12 seedphantom dat, the meanreconsruction errorwasfoundto be 0.83#0.34mmwhereasfor 72 seedphanbm it
was0.97+0.37mmTheeahtesttrials convergedin 4-10iterationswith computaton time of 2.8-62 min on a2 GHz processor.

Discussion The IFPM algoiithm avoids establshing seedprojecton correspondenceequired by standardoackprojection methods.
In phartom studies we have demonstratedl mm accuray in reconstructingthe 3D positions of brachytheapy seed from 2D
projedion images.This suppots the potental of this algorithm for accuraé androbustseedreconstrictionin patients.
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