AbstractID: 9041 Title Positron enission baed tehniquefor linear fiducial nmarker
tracking during radigion theapy

Purpose: To develop aracking dgorithm for linear paitron emision marker for external beanadiation therapy Method and
Materials: The delivery acuracy ofexternalbeam radiatiortherapy is currenyllimited by the motion ofumour duing treatment.
By implanting positron emissiofiducial markers inb thetumar, and usingpairs of positionsensitive detectors to track the resulting
annhilation gammarays, the postion of thetumor can le tradked inreattime with Hgh accuacy. Positron emission bsed tebnique
will deliver alower radiation cbse to normal Eisue than xay fluoroscopy, and the smallezsiofthe positon emisgon markers
reducesrisk to the tient durng impantation. Some prewls stulies have shen that nultiple point narkers @n be tecked using
this techrique. In this study, we further exended tle technique toraicka linearmarker. Using a singlénearmarker hasmany
advantagesas comparevith multiple poirt makers: sngle imphantation ingead ofthree ca further educethe patentrisk and totally
eliminaes the possibity of marker migraton. An algorithm that teratively esimatesthe locdion and orientation ahelinearmarker
is propsed Thealgorithmwasthen evaluated usindaia obgined from Mone Carlo simuétion. Results: The acaracy ofthe
trackingalgorithm improves vith increased nutmer of eventsised. The ceet of thelinearmarkerwas localizedo sub-milli meter
acairagy with atotal of 1000 events. The enrgoints of linearmarker were loalized with aveageaccuracy of about.8 mm, which
conwerts to about 6 degeeof uncetainty on the oientation. Conclusion: Linear fidudal markerlabeled with positro emission
isotgpe canbelocalized with sib-millimeter acaracy and can bpotentially ugd for real-time tumourtracking duriry radiation
therapy.



