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Purpose: Margin reduction for prostate radiotherapyis limited by uncertainty in prostate localization during treatment. We
investigate the feasibility and accuracy of measuringprostate intrafraction motion using kV fluoroscopy performedsimultaneously
with radiotherapy.

Method and Materials: Threegold coils usedfor targetlocalization areimplantedinto thepatient’s prostateglandbefore undergoing
a hypofractionated online image-guidedstep-and-shootIMRT on an Elekta Synergy. At eachfraction the patientis alignedusinga
CBCT, treatmentdelivery and fluoroscopyareperformed simultaneously, anda post-treatment CBCT is acquiredwith thepatientstill
on the table. To measure the intrafraction motion we developed an algorithm to registerthe fluoroscopyimagesto the projection
images of the post-treatmentCBCT, andwe combinedinformationfrom fluoroscopy imagesat differentgantry anglesto obtainthe
motion of the coils in 3D. The accuracyand robustnessof this technique were evaluatedby comparing measuredresultswith those
from an independentclinical 3D CBCT registration.

Results: Thecoils canbedetectedandsuccessfullyregisteredusingfluoroscopyimagesfor all gantryangles,andat someanglesthey
can be trackedwith frequency > 1 Hz. Fluoroscopyimages containing MV scattercan be detected and if necessaryremovedto
improveimagequality. Themeanof thedifferencebetweenour intrafraction measurementtechniqueandtheindependent3D CBCT
registration for 40 measurements was 0.04 ± 0.47 mm, -0.07 ± 0.76 mm, and –0.21 ± 0.80 mm in the RL, AP, and SI axes
respectively.

Conclusion: Theseresults show thatmeasuringprostate intrafraction motion usingkV fluoroscopyis feasibleandcanbeperformed
with sub-millimeter accuracy and adequatetemporalresolution. Future work includesimproving 2D registration to accountfor
prostate rotationanddeformation,and reportingclinical results.
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