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Purpose: To assessthefeasibility of on-line kV image-guidanceandfluoroscopicmonitoring duringarc therapy.

Method and Materials:
A pelvis phantom with anthropomorphic prostateandseminal vesicleswasimplanted with 3 gold fiducial markers.CBCT imaging
wasperformed beforeandduring deliveryof a prostatetreatmentplanusingvolumetric modulatedarctherapy(VMAT). Both CBCT
images wereassessedfor imagequality basedon noise. Thegold fiducials weresegmented in theguidanceCBCT volumeand
subsequently localizedin eachprojection imagetakenduringthe VMAT delivery. Sincethephantomis rigid andwas not moved
betweenimages,no movement of fiducials in eachprojection image is expected.Any movement wasdefinedastrackingerror. A
clinicalactionlevel of 3 mm wasusedto designateif thetrackingerrorwassignificant.

Results:
CBCT imagenoise(1 S.D.)increasedfrom 10.4HU to 20.6HU dueto increasedscatterontothekV detectoraswell asinterference
patternsinducedby theMV beam pulses. Theframe-by-frame trackingerror belowa 3mmclinical actionlevel was96.6%for the
CBCT acquired for setupcorrection beforetheVMAT delivery. This valuedecreased to 88.7%for theCBCT volumecaptured
concurrently with theVMAT delivery.

Conclusions:Arc therapypromises to deliver highly conformal dose distributionsquickly andefficiently. SimultaneouskV imaging
allows for thecapture of a residual imageaswell asanopportunity for fluoroscopic monitoring of thepatient’s position during
treatment. CBCT imagequality is degradedduringVMAT deliverybut imagequality is still suitable for assessmentof residual setup
erroras well asintra-fraction motion.
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