AbstractID: 8665 Title: Investigation of the image quality in phase-sorted 4DCT data

Purpose: Four-dimersioral comrputedtomography(4DCT) integratedinto radationimagingsydemis a usefil tool for precise
ddineation of tumorvolume.While 4DCT providesexcdl entreconstructiorof respiratoy motion,sometimes it mayintroducefurther
inaccuragesin thetargetdelinedion. In thiswork, we havestudied geonetrical stability, image quality, and the attifactsintroducedn
different phase®f the phaseresoted4DCT data.M ethod and Materials: The4DCT imageswereacquiredfor a Catphartype CT
phartom mountedon a moving platform using Philips Brilli anceBig Bore (Philips Medical System Madison WI).Theplatform is
capdale of generatng sinusoidalmotionup to 2 cm amplitudeat differentfrequenciesScanswereobtainedat variousamplitudesand
frequenciesandthe4DCT datawas sotted into 10% phasebins. Geonetrical stability wascalculatedoy taking the volumeratio of
differert CT insertsscamedon moving phantonto their static images Similarly, the HounsfieldUnits (HU) variationswere also
measuredResults: Variationof CT insers volume from their statc volumehasheenobsevedto bedifferert at variousphase®f
motion. Thebiggestvolumevariation wasfound to be at 20-30%and60-70% phass for motionwith amplitudeupto 2 cmata
frequency of 20 cyclesperminute. The CT insertssuchasTeflon and air showed up to 50% and45%increasewhile low-density
polyethyene(LDPE) andPolystryeneup to 35%and 25%reductionin volume. Themeanvalueof HU for CT inserts waswithin +5%
of thestatc images. Conclusion: Thebiggestvolumedeviationsfor bothhigh andlow densty insets occured at phasegor which
the phantommotion s higheg. This showsthatthe magnitudeof partialvolumeeffea dependson the phaseof respration. HU
constagy meansthatthe4DCT daa canbeusedfor dos calaulation.



