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Purpose: The purposeof this study was to evaluatethe accuracy of measuredtarget motion
using 4DCT scanningand BrainLab ExacTrac (ET) Gatingsystem for gatedtherapy. Motions of
animplantablecoil asa function of respiratoryphasewerecomparedfrom thetwo systemsto the
known motion for a commercial gating phantom.Methods & Materials: A Quasarrespiratory
motion phantomcontainingan implantablecoil asa surrogate targetwas used. Phantommotion
wassinusoidalwith a 4-secondperiod and amplitudesof 5-25 mm.4DCT datasetsweresortedin
10 distinct respiratoryphases, reconstructed,andimportedinto thePinnacleTPS.Coil endpoints
were identified on each phase-sortedCT datasetsto measurecoil distortion. To comparecoil
localization accuracy,bothsystemsimagedtheimplantedcoil at thesamerespiratoryphasesand
measured overall relative coil displacementas a function of respiratory phase.Results: Coil
length errors measured on the 4DCT were<0.8 mm at end inhale/exhalephases, but 8.1 mm at
mid-inhalation.Maximum localization error from the expectedposition for all motion profiles
was5.5 mm for both coil tips in 4DCT. but only 0.8 mm for the ET Gating system.Even at the
greatestcoil velocity,ExacTrac coil localization agreeswith calculatedcoil motionwithin 1 mm.
4DCT showed problems resolving a coil during large respiratory-induced velocities, but
accuratelyresolvedthecoil lengthwithin 1 mm of actualcoil lengthat end expiration/inhalation.
Conclusions: 4DCT can provide accurate representation of the phantomat end-respiration for
treatmentplanning. ExacTraccanaccuratelylocalizethecoil to determinetargetmotionover all
phases. Goodagreementof thetechniques will allow minimizationof internalmotionmarginsin
gated radiotherapy.Conflict of In terest: This work was supportedin part by a research
agreementwith BrainLab, Inc.


