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Purpose: For on-line positioning corrections basedon fiducial markerswe havedevelopedStereographicTargeting (SGT). SGT is
described andclinical results for prostate patientsarereported.

Method and Materials: SGT entails(1) acquisition of a MV and orthogonalkV imagein rapid succession without gantry rotation,
(2) markerdetection and calculation of center of mass(COM) translation and rotations,(3) correction executionby remote couch
control and(4) optionalrepetitionof previousstepsfor verifi cation. MV imagesareacquiredwith 2-6 MU of a treatmentbeamand
kV imageswith Elekta Synergy®. Performancewas measured for 10 prostatepatients with 3-4 markers who had daily SGT with
verification imagingplus anextra kV imageat theendof eachfraction to study intrafraction motion.

Results: Comparedwith manual analysis,automatically determined markerpositionsin SGT were accuratewithin 0.5, 0.2, and0.3
mm (SD) for thelateral (LR), cranial-caudal(CC), andanterior-posterior (AP) directionsrespectively andwithin 1°(SD) for rotations.
SGTadded< 1 min to treatmenttime while it reducedCOM systematic errors(Σ) from 4 mm to 0.5 mm (SD) andrandomerrors(σ)
from 3 mm to < 0.8 mm on all axes. The largestprostaterotationswereaboutthe LR axis:Σ = 3.4° and σ = 4.5°. The start-to-end
intrafractionmotion was 0.5mm (Σ) and1.5mm (σ) for AP and0.5 mm (Σ) and1.4mm (σ) for CC.

Conclusion: SGT allows for fast, precise positioning (3D deviation < 3 mm within oneminute)and is now routinely used for our
prostate treatments.Taking into account rotations and the mainly randomintrafraction motion, planning margins<= 5 mm are
obtained.While intrafractionmotion can bereducedby repetitive SGTwithin one fraction,we developa strategyto counter rotations
aswell.


