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Purpose: Four-dimensional computedtomography(4DCT) integratedintoradiation imagingsystemis a useful tool for precise
delineationof tumorvolume.While 4DCT providesexcellentreconstructionof respiratory motion,sometimes it mayintroducefurther
inaccuraciesin thetargetdelineation. In this work, we havestudiedgeometrical stability, imagequality, and theartifactsintroducedin
different phasesof thephaseresorted4DCT data.Methodand Materials: The4DCT imageswereacquiredfor a CatphantypeCT
phantom mountedon a moving platform using Philips Brilli anceBig Bore(Philips MedicalSystem, Madison, WI).Theplatform is
capable of generating sinusoidalmotionup to 2 cm amplitudeat differentfrequencies.Scanswereobtainedat variousamplitudesand
frequenciesandthe4DCT datawas sortedinto 10%phasebins.Geometrical stability wascalculatedby taking thevolumeratio of
different CT insertsscannedon movingphantomto their static images. Similarly, theHounsfieldUnits (HU) variationswere also
measured. Results:Variationof CT inserts volume from their static volumehasbeenobservedto bedifferent at variousphasesof
motion.Thebiggestvolumevariation wasfound to beat 20-30%and60-70%phases for motionwith amplitudeup to 2 cm at a
frequencyof 20 cyclesperminute.TheCT insertssuchasTeflon and air showed up to 50% and45%increasewhile low-density
polyethylene(LDPE) andPolystryeneup to 35%and 25%reductionin volume. Themeanvalueof HU for CT inserts waswithin ±5%
of thestatic images.Conclusion: Thebiggestvolumedeviationsfor bothhigh andlow density inserts occurredat phasesfor which
thephantommotion is highest. This showsthatthemagnitudeof partialvolumeeffect dependson thephaseof respiration. HU
constancy meansthatthe4DCT data canbeusedfor dose calculation.


