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Purpose: To evaluate thefeasibility of kV conebeamCT (CBCT) acquisition simultaneouslywith volumetric modulatedarctherapy
(VMAT) delivery, and to test a methodto correctfor degradation of imagequality dueto VMAT delivery.

Method and Materials: A commercial CBCT systemwasmodifiedto enablesimultaneousCBCT acquisition with VMAT delivery.
CBCT scansof animagequality phantomwereacquiredduring VMAT delivery while varying theVMAT parameters.Doserate,
energy,andfield sizeof the VMA T delivery, andphantomsize,werevariedto evaluatetheeffect on imagequality. Themeanand
standarddeviationof thesignal in a known location wasquantified bothin theraw2D projectionimagesandalsoin thereconstructed
3D CBCTimages. A nonlinear filter wastestedto removestructural artifact andnoise. An analytical scatter correction modelwas
developedandused to removescattergeneratedby theVMAT beam.

Results: Structural artifact wasreducedin theCBCT projectionswith a nonlinearfilter. Scatter generatedfrom theVMAT delivery
varied with field sizeanddoserate,and minimally with phantom size. An analytical scattermodelwasconstructedbasedon the
VMAT fluence(field areatimesdoserate)for eachCBCT projection,andapplied to reducescatterperprojection. Applying the
modelimproved uniformity from 7.9%to 3.0%andimprovedthecontrast to noiseratio from 0.97to 1.84.

Conclusion: Megavoltagescatter, andits perprojection variation, is thelargestcomponentcontributing to degradationof CBCT
imagequality during VMAT delivery. Thedegradation wasreducedwith ascattermodelbasedon theVMAT delivery. A secondary
componentwasstructural artifactrelatedto therepetition rateof themegavoltagebeam andthereadout mechanism of thekV detector.
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