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Purpose:To assesstheimpactof respiratoryvelocity on targetvolumeusingfour-dimensional

computedtomography(4DCT).

Methodsand Materials: A 20 mm diameterobjectin a QUASARTM phantomsinusoidally

movedwith 10 mm amplitude along thelongitudinal axis of the CT couch.Themotion period

wassetin therangeof 2-12 secat 2 sec intervals. 4DCT datawereacquired on a General

Electric 4-sliceLightspeedRT CT scannerin anaxial cinemode.Respiratory motionwas

recordedby aVarianReal-time Positioning Management system. A CT slice thicknessand

imageacquisition time were 1.25 mm and0.5 sec, respectively. Thecine durationwassetto the

motion period plus2 sec. Thenumber of 10 imagespereach couchposition wasreconstructed.

Measurementrepeated3 timesfor each pattern. Theobjectwasautomaticallysegmentedusing

thresholdon CT images.Volumetric analysiswasperformedto evaluatevariationsin theobject

size by different periods.

Results: Themaximumvolumeof theobject was 6.35ml at a maximum instantaneousvelocity

(Vmax) of 30.11 mm/sec, which waslargerby 51.2% thantrue volume. While the probabilitythat

a differencebetweenimagedvolumeandtruevolumewasmorethan5%was37.3% at the

velocity of ≤ 10.68mm/seccorresponding to theVmax with theperiod of 5.87sec, it increased

to 96.3% at thevelocity of >10.68mm/sec. A significant differencewasseenbetweenthemean

volumewith theperiodof ≤ 10.68mm/secand>10.68mm/sec(P<0.01).

Conclusions:Severemotion artifactsare morepronouncedat higherrespiratory velocity. Even

if therespiratoryperiodis slow, motion artifacts remainas long astheobject movesduringCT

dataacquisition.


