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Purpose: To demonstrate the strength of kV cone beamCT (CBCT) over MV portal
imagingin thedetectionandquantificationof pitch errorsin prostate patientswithout use
of internal fiducial markers. Additionally the causeand subsequent correctionof large
pitch variations was investigated as the daily use of CBCT had highlighted a small
numberof patientswith deviationsis set-up of morethan threedegrees.

Method and Materials: By using CBCT six variables can be corrected – three
translations in the orthogonalaxes as well as pitch, yaw, and roll. Five patientsand
RANDO phantomwerestudied,with significant differencesbeingseenin pitch angle for
two patientsin the same direction as couch sag. Slight alterationswere made in the
position of thepatients’knees and anklesin anattemptto reducethepitch deviations.For
all patients right lateral MV portal images and correspondingdigitally reconstructed
radiographs(DRR) were shownto theattendingphysician anda seniortherapistwith the
question to determine if pitch greater than3 degrees could bedetermined.

Results: The deviation needed to create a pitch angle of 5 degrees in the RANDO
phantomis significant so couch sag does not explain the deviationsseenin a small
population of the prostate patients imaged with CBCT. MV images were judged as
showinginsufficientinformationto determinepitch and

Conclusion: Our clinical practice is thatwhenany angulardeviation over3 degreesis
observedin a patient set-up theattendingphysician is called to decidehow to proceed–
treator set-up again.Thephantomwork demonstratedthat a pitch variationin a patient
set-up cannotbeattributed to couchsag andpatientstudies show thata few centimeters
differencein kneeseparationleadto up to 3 degrees increasein pitch angle


