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Purpose: Theaccuracy and temporal resolution of 4DCT imaging dependson temporalcharacteristicsof the acquisitionprotocol like
gantry rotation speedand image reconstruction interval, in addition to the spatial and temporalcharacteristics of the motion itself.
Therefore, a genericacquisition protocol might not be suitable for all patients.The aim of this study is to evaluatethe interplay
betweentheparametersaffecting the accuracyandtemporalresolution of 4DCT images.

Methods and Materials: Several 4DCT images were acquired of cylindrical phantoms under repetitive motion induced by a
translation platform. Acquisition settingswere variedwith respect to imagereconstructioninterval,gantry rotationspeedandmotion
period of the phantoms. Reconstructed imageswere sortedinto ten phasebins and comparedto CT images of static phantomsat
correspondingpositionsof the respirationphase.

Results:Acquisitionswith different imagereconstruction intervals did not play a significant role in theamountof motion observedin
full cycle maximumintensityprojection (MIP) images. Single-phaseimageintegrity wasobservedto beconstantup to a thresholdin
the value of reconstructioninterval, beyondwhich the imageintegrity varied somewhat arbitrarily due to the reducednumberof
images. This thresholdis correlatedwith the numberof phasebinsandthemotion period.Furthermore, imageintegrity wasobserved
to improve with decreasing gantryrotation periods.

Conclusions:Imageintegrity as evaluated in this study demonstratesrelative gains with respectto changesin thetemporal resolution
parametersof 4DCT acquisition. Due to observeddifferences, we report that suboptimalsettings could result in dramatictarget
delineation inaccuracies.Optimization of acquisition parametersneedsto be performed, assessingthe period of motion andlimiting
factorssuch astheavailability of acquisition settings,imagestorageandprocessingpower.
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