AbstractID:7039Title: Lateney MeasuementsandDemondrationof a4D
ElectromagneticLocdization Systen for LINA C BeamGating

Purpose:

TheCalypso®4D LocalizationSystemuseselectronagneticfields to localizeandtrack Beaco®
transpmderimplants In this study, we usel the Calypo® Systemto perform reaktime beam
gaing basedn tranpondersmountedto a dynamicphantom Thesystems latencywasstudied
in conjunctionwith aVarianlinacto deermire feasbility of enalling gatedradiationtherapy
deliveryfor regiratory applicatios

Method and Materials:

An acrylic transpondeholderwith threeemieddedBeacom® transmnders wasplacedé cmfrom
thecerter of arotaing disk onadynamicphartom. Film measirenenswere madewith a2 cm
by 2 cmfield deliveredin a static,dynamicgated,anddynamicnon-gatedfashion. A linear
gaing window with a2 mmwidth wasusedfor thefilm demorstraion. Latencymeasuremest
compaed anin-volume/ out-of-volume signalobtaineddirectly from the dynamic phariomto
thetarget-currentsigral fromthelinac Thetargetsignalrepregntsthe measiredcurrentin the
MV eledronbeam.ard is directly correlatedto the preence(or absece) of the treatmenbeam
Theinvestigaional prototypegatingsysemdoesnot used predictivemodeling; the linac beamis
enaledwhenthetrarsponderis within the gating window basedsolelyon the lastpasition
estmat of thetransponer.

Results:

Film measurenent demorstratedthat signals from a prototype electronagneticgatingsystem
canbeusedto effectivelytriggerthe beamon/off stateof alinac Thecombined, motion
triggeredlatencyof thelocalizationsystemand linacwas65 msecto disabk the beamand

75 msecto enablethe beam

Concluson:

Useof wireless electranagneticimplartedtrangonders hasthe potertial to enablereattime linac
bean gatingwith thelatency andupdateratesrequired for respiratoy applications withoutthe
useof predictive algoiithms.



