AbstractID:7355Title: Theeffea of mid-scanchanges of breahing frequencyand
amplitudeon4D CT qudity

Purpose: Commaecial 4D CT sydemsattemptto correlateimagingwith the respiratory cycle of the patient. Thoughit is known that
irregular breathingintroduces artifacts, this has not beensysematically explored. The pumpos of this study is to quantitdively
investigatethe effectof changhg theanplitude andfrequencyof the breahing paternmid-scanonimagequality.

Materials and Methods: The WashingtonUniversty 4D phanbm holding a 2 cm lung tumor objectencagd in solid water was
scaanedwith the Philips Brilliance 64 slice CT scannein retrospedve helical modeusingthe “bellows’ respiratoy surrogateThe
breathing cycle wasobtaired from a lung cancerpatent, andthe motion during thefirst half of the scanwas prodiwcedat a baselire
trgjectorywith a consistenfrequencyandampliiude. Thetwo paraméerswerethenvaried mid-scanto newfrequencyandamplitude
values throughouta rangeof 7.5 to 22.5 breathshinute and 5 to 15 mm, regectively Four phaseswvere reconstructedising the
commecial scannesoftware. Imagequality wasthenevaluatedy asesfng volumetric, centoid, andgeometic changes

Results Changs in amplitude of more than 25%, regardles©f changein frequery, causedmeasurablesolumetric and geometric
imageartifacts. Convergly, changesin frequencyalonedid not causea notablechange in the presencef artifacts. Thelarges amount
of volumechangewaspresent at the 0% phase(peak inhalaton) wherethe changein anplitude wasgreatestwhile the leastamount
of volumechangewas presen at the50% pha®.

Conclusions Thesebasicbreahing statisics of the patients regiratory wave would be useful in quickly assesing the quality of a
hdical 4D CT scanprior to imageremngruction. More work is necessaryo generalizethese resultswith other scanacquistion
techniques andrespirdory taggingalgorithms
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