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Purpose:
TheCalypso®4D LocalizationSystemuseselectromagneticfields to localizeandtrackBeacon®
transponderimplants. In this study, we used theCalypso® Systemto perform real-timebeam
gating basedon transpondersmountedto a dynamicphantom. Thesystem’s latencywasstudied
in conjunctionwith a Varianlinac to determine feasibility of enabling gatedradiationtherapy
deliveryfor respiratory applications.

Method and Mater ials:
An acrylic transponderholderwith threeembeddedBeacon® transponders wasplaced6 cmfrom
thecenter of a rotating disk on a dynamicphantom. Film measurements were madewith a 2 cm
by 2 cmfield deliveredin a static,dynamic-gated,anddynamic-non-gatedfashion. A linear
gating window with a 2 mmwidth wasusedfor thefilm demonstration. Latencymeasurements
compared anin-volume/ out-of-volumesignalobtaineddirectly from the dynamic phantomto
thetarget-currentsignal fromthelinac. Thetargetsignalrepresentsthemeasuredcurrentin the
MV electron beam,and is directly correlatedto the presence(or absence)of the treatmentbeam.
Theinvestigational prototypegatingsystemdoesnot usedpredictivemodeling;thelinac beamis
enabledwhenthetransponderis within thegating window basedsolelyon the lastposition
estimate of thetransponder.

Results:
Film measurements demonstratedthat signals from a prototypeelectromagneticgatingsystem
canbeusedto effectivelytriggerthebeamon/off stateof a linac. Thecombined,motion-
triggeredlatencyof thelocalizationsystemand linacwas65 msecto disable the beamand
75 msecto enablethe beam.

Conclusion:
Useof wireless electromagneticimplantedtransponders hasthepotential to enablereal-time linac
beam gatingwith thelatency andupdateratesrequired for respiratory applications without the
useof predictive algorithms.


