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Purpose: For fractionatedstereotactic radiotherapy(FSRT),targetlocalization requires sub-mill imeteraccuracyandrealtime patientpositionmonitoring.
Three image-guidedsystemsfor target positioning arepresented: (1) 3-D surfacecameraimaging-Align RT (ART), (2) Elekta kV cone beamcomputed
tomography (CBCT), and (3) optical markertracking-RadioCameras (RC). The repositioningaccuracyof ART was validated by comparisonto RC and
CBCT.

Methodsand Materials: A customheadandneck Randophantomwas designedwith a bite plateandfour infrared reflectivemarkers. Using the three
systems, phantomimageswere acquired for 70 randomlocationsovera rangeof couchpositionsandwithin a 3-D rangeof ±20 mm and/or±5°. Acquired
phantom imagesfrom eachsystemwere registeredto their reference imageswith algorithms specific to eachimaging device. For eachsystem,the
accuracy of calculatedrepositioning valueswasassessedfor specific phantompositional shifts.

Results: Thedifferencesin relative iso-center positions for eachsystemwith respectto CBCT are1.33± 0.27mm for ART, and1.23± 0.34mm for RC.
Variations in composite vectors of translational shifts betweenART andRC, ART and CBCT, andRCandCBCT were0.50± 0.47,0.30± 1.44,and0.55
± 1.37 mm, respectively.Maximum differenceof rotational shifts in each direction betweenthe three systemswas-0.10° ± 0.23°, 0.66° ± 0.24°, and-
0.56° ± 0.23°. CBCT images cannot be acquiredat couchposition beyond±10°. For couch rotationsof ±10° to ±90°, the maximum differencebetween
ART and RC was-1.03 ±0.56mm translation and-0.48° ± 1.63° rotation.

Conclusions: The results showedthat smallerdifferencesin shift valueswhen comparing ART to RC than to CBCT. This study suggests that CBCT
reconstruction uncertainty is greaterthan1 mm.


