AbstractID:8737Title: Geoméric acairacyof high contrastregionvisudizationon 4D
X-ray CT imagingusingsinogrambinning

Purpose: To assesgeometric errors in delineatinghigh-contras structuredrom 4DCT-
acquiedimagesundergang simulate motion of variousamplitudes The broadergod is
to formulate margn-design guiddines that accountfor imperfections in 4D target
imagng for arangeof tumor sizesand motionamplitudes

Methods and materials: Threesphericalobjectswith differentdiametersvereplacel on
a moving platform adjusted to provide sinusoidal,onedimensionalmotionsof various
excursiongrange:0.54 cm) aong the longitudinal axis of a Philips Brilliance scanner
Repeatedscanswere performed for three pitch values(0.15,0.11,0.075. Sinogram daa
were sored into 10 different breahing phasebins In addition, time-averagd and
maxmum intensty projection (MIP) image sets were reconstruted Data analyss
included qualitativeinspection of the shapeof scannedbjects,comparisos of contoured
volumes for the staticand movingtargets andcentroidmotionassesmen

Resuls: The accurag of reconstucted objects generally improves with decreaing
amplitudeand pitch. For large excursionsand phasesintermediate betweenexhaleand
inhale, large deviationsfrom the spherical shapeare observed;amplitudeand volume
deviatians are aslarge as 10 mm and 30%. The ob=ervel centroid exaursionis always
less than the actual bin midpoint excusion. Smaller pitch doesnot aways guarante
betterresults The MIP centroid lines up closdy with the centroidfrom time-averagd
data®ts,butits actua positionis underestimatetly 3-4 mm aswell. There is aterdency
for deviationsto belargerfor datagtsreconstructe duringinhalation.

Conclusions: The accuragy of 4D-acquirel datasetslgpendson motion characteristics
and protocol acquisition parametes. The evduation of the asociateduncertainties is
necesary for a more accurae margn desgn during treatmentplanning wheneitherone
or multiple 4D-deiived datasés are used for treatmentplanning. More studies are
requiredto investigatethe clinical significanceof sucherrors
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