AbstractID:6665Title: Prostatdntrafradion Motion MeasurementusingkV
FluoroscopyDuring TreatmentDelivery

Purpose: Margin reduction for prostae radiotherapyis limited by uncertinty in progate localization during treatment We
investicate the feasibility and accuracy of measuringprostte intrafraction motion usingkV fluorosopy performedsimulktaneously
with radotheray.

Method and Materials: Threegold coils used for targetlocalization areimplanedinto the patients prostateglandbefare undergoing
a hypofractionatel online imageguidedstepandshootIMRT on an Elekta Synergy. At eachfraction the patientis alignedusinga
CBCT, treatmendelivery and fluorosopyareperformed simultaneouly, anda posttreatnert CBCT is acquiedwith the patientstill
on the table. To measire the intrafraction motion we devebped an algorithm to registerthe fluoroscopyimagesto the projection
images of the posttreamentCBCT, and we combined informationfrom fluoroscopy imagesat differentganty anglesto obtainthe
motion of the coils in 3D. The aacuracy and robustressof this techrique were evaluatecby compaing measuredesultswith those
from an independentlinicd 3D CBCT regidration.

Results: Thecoils canbedetectecandsuccessfullyegiseredusingfluoroscopyimagesfor all gantryangkes,andat someanglesthey
canbe trackedwith frequery > 1 Hz. Fluoroscopyimages contining MV scattercan be dete¢ed and if necessaryemovedto
improveimagequality. The meanof thedifferencebetweerour intrafradion measuremertechniqueandthe independen8D CBCT
regstration for 40 measuremers was 0.04 + 0.47 mm, -0.07 £ 0.76 mm, and -0.21 + 0.80 mm in the RL, AP, and S| axes
respectively.

Conclusion: Theseresuts show that measuringorostte intrafracion motion usingkV fluoroscopyis feasibleandcanbe performed
with sub-millimeter accurecy and adequateemporalresoluton. Future work includesimproving 2D registation to accountfor
prostde rotationanddeformation,and reportingclinical resuls.
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