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Phantom Images

Purpose To investigde scater rejection propertiesandlow-contras performancef a
flat-panelbasedSEDRsystemfor chestimaging.

Method and Materials: A prototype SEDRsydemwasdevelopedo improvetheimage
guality especiallyin heavily attenuagdregions.Slot sanimaginggeometrywas usedto
reducex-ray scatteiwithout attenuatingorimaryx-rays. Regionalbeamwidth modulation
wasusedto equalizethe x-ray exposure at the detector input for moreuniformimage
signatto-noiseratios. A low-dosechestphantom(pre-scan)imagewasacquiredwith the
slotscantechniqueo detemine the equalizatiorfactorsfor SEDRimaging A steelbar
wasplacedin front of the chestphantomto measurehe scattercomponentndscattefto-
primary ratios (SFRs) acossthe phantomimage. Two imagesaqjuiredwith thesame
technigesweresubtracted from eachother for measuringhenoiselevds. SPRs,SNRs
andcontrastto-noiseratios (CNRs) of the SEDRimages weremeasiredandcompared
with thoseof the slot-scan imagesand full-field images acquiredwith and without antr
scatte grid.

Resuls: The SEDRtechniqueresultel in lower SPRsin heavily attenuatd regionslike
retrocardumand mediastinumthanthe slot-scan and full-field techniques. Theyresulted
in similar SPRs in lungs as the slotscan technique.Both the SEDR and slot-scan
methodsproducedbetta SNRsthan the anti-scattergrid methodin full-field imaging.
The SEDR techniqueresultedin the bestCNRs, followed in order by the slotscanand
antiscater grid techniquwes The improvementof CNR was more pronouncedn heavily
attenuatedegiors.

Conclusion: The SEDR technique can effedively reect scatter without having to
attenuatethe primary x-rays. Furthemore, it can improveimage SNRsand CNRs by
regionally compensatig for x-ray attenuationby patient’sanatomy.
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