AbstractlD: 8495 Title: A comparison of repositioning accuracy for three image-guided
systems

Purpose: For fractionatedstereotatic radotherapy(FSRT), targetlocalization requires submillimeteraccuacy andreal time patientpositionmonitoring.

Three imageguidedsystemdor target postioning arepresengd: (1) 3-D surfacecameramagng-Align RT (ART), (2) Elekta kV cone beamcomputed
tomogaphy (CBCT), and (3) opticd markertrackingRadioGmeras (RC). The repositioningaccuracyof ART was validated by comparisorto RC and
CBCT.

Methodsand Materials: A customheadandnedk Randophantomwas designedwith a bite plate and four infrared reflective markes. Using the three
systems phantomimageswere acquired for 70 randomlocatonsoverarangeof couchposiionsandwithin a 3-D rangeof +20 nm and/or+5°. Acquired
phartom imagesfrom eachsystemwere registeredto their referaxce imageswith algorithms specifc to eachimaging device For eachsystem,the
accuagy of calculaedrepostioning valueswasassessetbr specific phantomposiional shifts.

Resuts: Thedifferenesin reldive iso-center postions for eachsysemwith respecto CBCT are1.33+ 0.27mm for ART, and1.23+ 0.34mm for RC.
Variafonsin composte vectos of transktional shifts between ART andRC, ART and CBCT,andRCandCBCT were0.50+ 0.47,0.30+ 1.44,and0.55
+ 1.37 mm, respectively Maximum differenceof rotational shiftsin ead directin betweenthe three systemswas-0.10° + 0.23°, 0.66* + 0.24, and-
0.56° £ 0.23°. CBCT images cannotbe acquiredat couchposition beyond+10°. For couch rotationsof £10° to +90°, the maxinum differencebetwea
ART and RCwas-1.03 £0.56 mmtrandation and-0.48 + 1.63 rotation.

Conclusions The reailts showedthat smallerdifferencesin shift valueswhen compaiing ART to RC thanto CBCT. This study suggests that CBCT
reconstuction uncerginty is greaterthanl mm.



