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Purpose:
TheCalypso®Medical 4D Localization Systemis capableof trackingcontinuousdynamic motion, andhasbeenFDA clearedfor use
in theprostate. To date, automaticintervention for the measured motion is not a function of thesystem. We investigateduseof the
systemto gate radiationtherapydelivery on a motion phantomfor both a lungandprostatefraction

Materials andMethods
A Calypsogatingprototypesystemwith anoptically isolatedrelaywasconnectedto theBEAM_HOLD interfaceof a Varian Trilogy
linac. A sample3D lung planandSMLC prostateplan wererandomlyselectedfrom theactivepatientlist. TheWashington
University 4D phantomwas programmedto movea film box through 2 patient-measured prostateandlungtrajectories.Radiation
therapy wasdeliveredto the static phantom, to thephantomundergoing each motiontrajectory withoutgating, andto thephantom
undergoing motion trajectorieswhile theCalypsoSystemwasgating thelinac. A 4x4x4mm gatingwindowcenteredon isocenter
wasused for theprostate,while a lineargating windowcorresponding to exhalation (ie 2 mm<y<5 mm) wasusedfor thelung.

Results
Without gatingbeamdelivery,prostate motionduring treatment delivery causedapproximately 10%underdosingandoverdosingdue
to thesuperior/inferior andanterior/posterior prostatemotion. TheCalypsoSystemtriggeringgatedtherapydelivery reducedthese
areassignificantly,asseenin dif ferenceimagesusingfilm dosimetry. Likewise, lung tumormotioncauseda geometric mismatch
betweenstatic andmotion delivery. TheCalypsoSystemwith prototypegating showeda decrease in this mismatch.

Conclusions
A wirelesselectromagnetic implantedtransponder systemfor linacgatingwaseffectivein reducingdosimetric errorscausedby
prostate and lung motion. More work is neededto defineoptimal gating windowsto providemaximalclinical efficiency with
minimal delivery error.
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