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Purpose:
This studyexploresthefeasibility of usingmegavoltage fluoroscopy(MVF) for on-line real-time
verification and guidancefor gated/4Dtreatment delivery. Initial experiences in implementing MVF and
methodsdevelopedto minimize requireddoseand optimize thesignal-to-noiseratio will bepresented.

MethodsandMaterials:
A SiemensLINAC retrofit with a flat panelimager in the beamdirectionwasusedto acquire MVF images
with 10242 pixel matrix at 7 frames-per-second(fps) using 6 MV photons. Imageprocessing softwaretools
weredevelopedto removeartifactscausedby beampulsing,deadpixelsandstuck bits andto average
pixelsandvideoframes. Thebeamdelivery rate wasadjustedduring MVF acquisition in anattempt to
minimize the doseper frame.A phantomdesignedto testthecontrastresolutionof kilovoltagefluoroscopy
systemswas usedto assesstheMVF imagequality at differentbeamdelivery rates.

Results:
Goodquality MVF imageswith sequenceslongerthana typical respiratory cycle (5 sec)were obtained
with an estimateddoseaslow as0.6cGy.Matching the beampulsefrequencyto a multiple of thevideo
framerate minimizedstriping artifacts.Imagesequencesacquiredat a frame rateof 3.5 fps andbeam
delivery rate of 12 MU/min hadan SNRof 125; theminimum object resolvableduringcine displaywas
0.063 inch in diameter, andthe0.31inchdiameterobjectwasdetectableat 2% contrast.Contrast
detectabili ty wasimprovedby averagingvideoframes, reducingspatialresolution and displayingvideoin
high-speedcine mode.

Conclusions:
It is feasible to acquiregoodquality megavoltage fluoroscopyimagesusinga low dose-ratetreatment
beam,indicating thatMVF canbeusedto verify or guidegated/4D treatment delivery in realtime(e.g.
prior or during treatmentdelivery).
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