
AbstractID: 9337 Title: Experimental investigation of a monoscopic real-time tumor
tracking method combining occasional x-ray imaging and continuous external respiratory
monitoring
Purpose:
To demonstratethefeasibility of a monoscopic method for real-time tumour tracking,combiningoccasional x-ray imagingand
continuousexternalrespiratory monitoring, which incorporatestwo correlations;(1) thecorrelationbetweenthetwo projected
componentsof 3D tumourpositionson theimagerplane(xp, yp) andtheexternal respiratory signal (R), (2) thecorrelation between(xp,
yp) andtheunresolvedcomponent (z||) along themonoscopicview directionusing a prior 3D tumourtrajectorythatcanbeobtainedby
either MV/kV imagingor 4DCBCT.
Method and Materials:
A lung tumortrajectoryacquiredby a CyberKnife systemwasfed into 3D motion platform with a marker-embedded phantom.The
associated externalrespiratory signalwasalsofed into a separate1D motion platform. Themovingphantom wasimagedby MV and
kV imagers simultaneously. The1D motion wasalsomonitoredby RPM system.Themarker positionsfrom imageswereextractedby
VarianRPM-Fluoroapplication. Theperformance of theproposed methodwascomparedwith stereoscopic estimation undervarious
imagingfrequencies.
Results:
Theoverall estimationerror for continuouskV/MV imaging was 0.1±0.3mm, which reflectsthemechanicaluncertaintyof imaging
systemsandthemarker extraction uncertainty. Theerrorwas0.2±0.7mm for stereoscopicestimationwith 10-s intervalimaging and
0.6±0.7mmfor monoscopic estimationwith thesameupdate interval.
Conclusion:
Theproposed methodcan effectively estimatetargetposition andthusbeusedfor tumortracking with gantry-mountedsinglex-ray
imagers thatmajor linacmanufacturersoffer.
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