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Purpose: On-line real-time monitoring of tumor motion is essential for 4D/gated radiation
delivery baseda surrogatesignal becausethecorrelationbetweenthesurrogatesignaland tumor
locations on the treatment daymaychangefrom that on the simulation day. The purposeof this
study is to developtools to establish a real-time correlationbetween the surrogatesignal and
tumormotionby registeringon-line megavoltagefluoroscopy(MVF) and/or cone-beamCT with
theplanning images.
Method and Material s: Both MVF andcone-beamCT wereacquired usinga flat paneldetector
installedon a SiemensLinac using6MV photonbeamsfor phantomswith movingstructures and
for thoracic cancerpatients. A frame-grabberof 7 framesper minute was usedto capturethe
MVF movie. The cone-beam projection imagesconsist of 200 frames correspondingto 200
gantryangles.Theacquiredimagesweresynchronizedwith thebreathingsignal from a pressure
sensor(Anzai Inc.). A previously developedsoftware,RTReg4D, wasusedto registeracquired
imageswith planningDRRsfrom 4DCT.
Results:The softwarecaneffectively andaccuratelyregisterMVF imageswith time-sequenced
DRRs. For the registrationwith the cone beam projection images, the software fails at some
gantry angles and manual registration is needed to correct these false registrations. These
registration resultscan establisha real-time correlation betweenthe Anzai surrogatesignals and
tumor motion. This correlation would updatethe correlation establishedduring the planning
process for subsequent treatment delivery usingeither gating or 4D tracking. If gateddeliveryis
used,thegating windowmaybeadjustedbased on thereal-time correlation.
Conclusion: MV fluoroscopy and/orcone-beamCT acquired before treatment delivery can be
used to establisha real-time correlation between surrogate signal and tumor location for
4D/gatedtreatmentdelivery.
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