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Purpose: To investigate scatter rejection propertiesandlow-contrast performanceof a
flat-panelbasedSEDRsystemfor chest imaging.

Method and Materials: A prototype SEDRsystemwasdevelopedto improvetheimage
qualityespeciallyin heavily attenuatedregions.Slot scanimaginggeometrywas usedto
reducex-rayscatterwithout attenuatingprimaryx-rays.Regionalbeamwidth modulation
wasusedto equalizethex-rayexposures at thedetector input for moreuniform image
signal-to-noiseratios.A low-dosechestphantom(pre-scan)imagewasacquiredwith the
slot-scantechniqueto determine theequalizationfactorsfor SEDRimaging. A steelbar
wasplacedin front of thechestphantomto measurethe scattercomponentandscatter-to-
primaryratios (SPRs) acrossthephantomimage.Two imagesacquiredwith thesame
techniquesweresubtracted from eachother for measuringthenoiselevels. SPRs,SNRs,
andcontrast-to-noiseratios(CNRs) of theSEDRimages weremeasuredandcompared
with thoseof theslot-scan imagesand full-field images acquiredwith and without anti-
scatter grid.

Results: The SEDRtechniqueresulted in lower SPRsin heavily attenuated regionslike
retrocardumandmediastinumthanthe slot-scan and full -field techniques. They resulted
in similar SPRs in lungs as the slot-scan technique.Both the SEDR and slot-scan
methodsproducedbetter SNRsthan the anti-scattergrid methodin full -field imaging.
The SEDR techniqueresultedin the bestCNRs, followed in orderby the slot-scanand
anti-scatter grid techniques. The improvementof CNR was morepronouncedin heavily
attenuatedregions. 
 
Conclusion: The SEDR technique can effectively reject scatter without having to
attenuatethe primary x-rays. Furthermore, it can improve image SNRs and CNRs by
regionally compensating for x-ray attenuationby patient’sanatomy.
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