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Purpose: It is theexpectationof CT simulationsto getthebestCT imageswith free
breathing scans.CT imagingprotocolsettingsneededto achieveoptimalimagequality
havebeenidentifiedfor every scannerin a Radiation Oncology Departmenthaving
variousmakesandmodels of CT simulators.

Method and Materials: A Catphan® phantomwasusedto evaluatetheimagequality of
5 different makes/models. Variouspitch, detectorconfiguration,andgantry speed
parameterswerestudied, while maintaining constantkVp, effectivemAs,headdisplay
field of view (DFOV), reconstructionfilter, andimagethicknesssettings.Threeaspects
of imagequality wereevaluated: 1) helicalartifactpresence,2) high contrast resolution,
and3) low contrastresolution.

Results: For all CTs,moreartifacts appearwhen thechannelwidth is equalto theimage
thickness.Lesshelical artifacts arepresentif thechannelwidth is half or lessof the
imagethickness.At thesesettings,however,artifactsarestill presentin varying degrees
dependingon pitch.For a 16-channel CT of onemanufacturer, theartifact-freepitch
settingis 1.4or less,but for their 16-channel largeboreCT, it is 0.9or less.For another
manufacturer’s16-channel CT, thechannel width hasto be 1/4 of theimagethickness
with a pitch of 0.6to obtainartifact-freeimages.Theoptimalsettingsfor all scannersare
different. Only slight differences in high andlow contrast resolutionareobserved,even
at varyinggantry rotation speeds;thesedifferencesseeminsignificantat bodyDFOV
(clinical setting).

Conclusions:In orderto obtainoptimal CT imagesettings,a studyshouldbeconducted
for eachCT model,for there is a vast differencein optimalsettings amongthem.Faster
rotationgantryspeedshould beused aspossible,for reducedmotionartifactis expected
for patient free-breathingscans.


