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Purpose:To testandto exploretheapplicationof a softwaretool developedfor on-line real-time
treatment verification for 4D/gated radiation delivery using megavoltagefluoroscopy(MVF)
acquiredwith treatmentbeams.

Method and Materials: MVF images were acquiredwith a flat panel detector installedon a
SiemensLinac using6MV photonbeamsfor phantomswith moving structuresandfor thoracic
cancer patients.A previouslydevelopedsoftware,RTReg4D, wasusedto registeracquired MVF
with digitally reconstructedradiographs (DRRs) from 4DCT. The MVF frame grabbercan be
synchronizedwith thegatingsignal from Anzai gatingdevice to capturetarget motionin selected
gatingwindow. The isocenterand targetcontours were transferredfrom a planning system into
RTReg4D and were overlaid on the MVF images, verifying whetherthe target with residual
motion is adequately coveredduring the gateddelivery. Appropriate actionscan be initiated
shouldtheverificationfail.

Results:Thesoftwaretool caneffectively andaccuratelyregisterMVF imageswith DRRs.The
MVF images acquired with a dose as low as 1 cGy were adequate for the registration. In
addition, the registration can be performedbetweenthe averagedMVF frame of all frames
acquiredwithin gatingwindow andthecorrespondingDRR, further reducingdoserequired.The
accuracyof registrationcan bebetter than3 mm.Theentireprocess is fast.

Conclusion: MVF achieves adequate imagequality at a low dose.It is practically feasibleto use
the software tool with MVF for real-time (prior or during) treatment verification of 4D/gated
radiationdelivery.
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