AbstractlD:7017Title: Automaic targetpasition verification with 3-D reconstructiorof implanted
markers usingEPID images

Intr oduction: In previous studies,atechnigue usingan electrornic portalimagingdeviceg EPIDs) in cine modehas
been validated for tracking gold fiducials implanted in the liver for respratory gating and staeotacic body
radiation therapy. However, it was time-consuming and labor-intersive sincge the maiker recognitionwas not
performedautomatically. In this study, we presentan automaticalgorithm to quickly and accuratelyextractthe
markersn EPID imagesandrecorstructtheir 3-D postions

Material s and Methods: The maikers wereplacedin a solid waterphariom. Images wereacquredusing a linear
accelerdor operatingwith the6 MV photonbeamat severalganry anglesandcouchanglepositions A sequencef

imageswascreatedy collectingthe exit radiatian usng the EPID in cinemode. Thefiducialswererecognizedand
detectedusing a sequencef filters including the Wiener, median and Laplacianfilters. The pasition of eachseed
in the EPID imageswas backpojected towards the source position at each beamangle. To recastiuct the
optimized seedpositionin 3-D, the centrad and Gausianfit were appliedrespectivelyto the distribution of the
centerpoints.

Resuls: The averagedisplacementetweenthe seedpostions recongructed with the EPID imagesandthe sea
locationsin 3-D CT imageis meastedto be 3.57 £ 2.59mm (0.44—7.66 mm) usingthe certroid. Using Gaussian
fit we canaccuratelyrecamstiuct the markerlocationswith 0.98 + 0.38 mm positianing errar (0.39-1.47mm) by
significantly reducingthe statisticalerror introducedby the outli ers arising from arti-parallé beamprojections

Condusions The 3D posdtions of implantedfiducials canbe recorstructedusing imagesfrom severabeamangles.
This algorthmwill beusedfor patientdatato find theaverage3D targetpositionduring radiotherapytreatment.
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