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Purpose: For image-guidedradiotherapy (IGRT) thedifferentvendorsof linear
acceleratorsoffer newkV imagingtoolswith Cone-Beam-CT functionality. Theaim
of this studywasto evaluatethefuture potential of such a conebeamCT option for
therapy planning purposes.

Method and materials: With theVarianOn-BoardImager(OBI) ConeBeamCT
(CBCT) optionin a single360°rotation a volumetric CT dataset with 14cm scan
lengthanda 25 or 45cmfield-of-view (FOV) canbeacquired. In orderto calibrate
the systemwith regardto hounsfieldunits(HU) a special phantom hasbeendesigned
to includethewholeimagerarea.Removable inserts allow flexible positioning of the
probes(in thecenter/middle/borderof theFOV) andthemeasurementof central axis
doses. A planning studywascarriedout to determinetheusability of CBCT data and
comparethesewith diagnosticCT data.

Results:Comparisonsof databetweena diagnostic CT scannerandthe3D-calibrated
CBCT with regardto imagequality andHU representation for anhumanoidphantom
(RSDAlderson) indicategoodaccordance.Within thefield of view theHU variation
is up to 5%. Towardsthe imageredgeshounsfield unitsshowsmall deviationsrelative
to theimager center(max. 8%). Relativedosedistributionsin CBCT-basedplans
showminor differences to planscalculatedusinga diagnostic CT imagedataset
(p=0.002) andabsolute dosagedeviationsarewithin 1% (p=0.001).Central axisdoses
appliedduringtheacquisitionof onevolumetric datasetarebetween0.8 and1.8cGy
dependingon thegeometry.Resultswith realpatientdata showexcellent image
quality.

Conclusion: A properly calibratedCBCT optionallows off-linetreatmentplanning
basedon CBCT data.DosedistributionsandabsoluteMU’s areequivalentto
dosimetric calculationsbasedon diagnostic CT data.Theimagequality is sufficient
for contouring of target outlines.


