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Purpose: This studyattempts to quantifyintra-fraction organmotion of prostatepatientsundergoingexternal beamradiotherapy.

Method and Materials: Lateral kV fluoroscopic imagesarecapturedon thefi rst 3 daysof treatmentandthenweekly thereafterfor a
total of 10 sequencesperpatient. Thefiducial markers(FM) arelocatedin theapex,posterioraspectandbaseof theprostate.Each
fluoro sequenceis takenafter 3D setup correction. Imagesareacquiredat 5.5 fps for a durationof 30 secondsat a techniqueof
120kVp, 64mA, 20msperframe. A normalizedcross-correlation provides2D localizationof thethreeFM’s in eachframe.
Displacement metricswerecomputedusing themagnitude of theEuclideandistanceof each FM from its initial position. Four
patientsare includedin thestudy for a total of 30 fluoro sequences. The2D vector displacementsfor all patientfractionsin thestudy
wascomputedandcompared.

Results: The standard deviationof the displacement distribution is (0.3, 0.9, 0.7) [mm] for the fiducial marker at the apex, posterior
aspect and baseof the prostaterespectively. The posterior FM which is immediatelyadjacent to the rectum showedthe largest
motion. The'institutional mean' (i.e. are all patients,on average,shifting in a particular direction) wasquitesmall, with a max of 0.2
[mm] for thebaseFM.

Conclusion: On-line kV fluoro is a useful tool for characterization of intra-fraction prostate motion supporting “evidence-based”
margindesign.


