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Purpose: To evaluatethecorrelationbetweenanelectromagnetic treatment positioningsystemandanorthogonalkV image
localization systemfor thealignmentof prostatepatients for radiotherapy.

Method and Materials: Two systems, takingadvantageof thesamethreeimplantedfiducial markers, havebeenusedto localize the
target volumefor radiotherapyof theprostate. Thesemarkersareradio-opaque,uniquefrequencytranspondersplacedin thepatient’s
prostate designedandbuilt by Calypso Medical Systems.TheCalypso4D LocalizationSystememploys anelectromagneticarray that
excitesthetransponderstriangulatestheir position from their receivedsignal. Thesecondsystem,theVarianOn BoardImager(OBI),
acquiresorthogonalkV radiographsvisualizing thefiducials and performs a matchwith isocentricdigital reconstructedradiographs.
For each treatment session,external skin marks androomlaserswereusedto orientthepatienton thetreatmentcouchwith thelinac
isocenter. TheCalypsosystemwasthenset to localizeandtrack,althoughno patientalignment motionwasperformed. OBI
localization wascarriedout.Lateral, longitudinal andverticaloffsetsto align thetransponderswere recordedfor thefollowing:
Calypsoprior to OBI shift, OBI, and Calypsoafter OBI shift.

Results:Analysisof the lateral, longitudinal,verticalaxesandvectorof patientpositioningthrough141sessionsshowedthaton
averageCalypsoand OBI dif feredby a magnitudeof 0.65, 1.1 and 1.5mm respectively with an averagevectormagnitudeof 2.1mm.

Conclusion: Our evaluationshows thattheCalypso systemcanprovideat leastthesamelevel of confidencein localization for
prostate patientswithout theneedfor daily orthogonalx-ray imaging. While thekV imagingsystemprovidesa subjective localization
prior to treatment, theelectromagnetic systempresentsanobjective alignmentprior, during andaftertreatment.


