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Purpose: Imagelag degrades imagequality in cone-beamCT (CBCT), resulting in contrastreduction,lack
of CT numberaccuracy and uniformity, and skin-line artifacts.This work investigates the magnitudeof
suchdegradation and demonstrates a lag correction methodbasedon measureddata from a systemfor
CBCT guidanceof radiotherapy(ElektaSynergy XVI) .
Method and Materials: Imagelag and its relationship with variousparametersincluding signal strength,
photonenergy and frame numberwas investigated for a PerkinElmer (RID1640) flat-panel imager.An
empirical lag correctionbasedon measurementsof imagelag wasdevelopedto manage lag artifacts.The
CatPhanphantom within an irregular body annuluswas usedto demonstratethe magnitude of artifacts
before and after correction. Each projection was corrected for lag effects by subtracting previous
projectionsweightedby themagnitudeof imagelag.The subtractionof previousprojections waslimited up
to 51 framesdue to uncorrelatednoise.Thereconstructedimages before andaftercorrectionwereanalyzed
for skin-line and radar type artifacts, CT# accuracy, uniformity and contrast of several inserts.
Reconstructed imagesweretransformedinto polarcoordinatesfor analysis.
Results: Experimental results illustrate that the first frame lag of the imager is less than 2.3%, and is
independent of the kVp value (70-120 kV) and pixel saturation (20-80%). Lag correction improvesthe
skin-line artifact and reducesradar artifact by 40%. Contrast enhances by 20% and improves the CT#
accuracyfor water by 2.5%.It improveswater uniformity by 5% comparedto thenominal images.
Conclusion: Lag artifactscan be reducedby correction of the projection images.Lag correction is most
important for high contrastand irregularly shaped objects.For a circularly shapedobject, lag correction
doesnot improve theskin-line artifact but can beusefulfor soft-tissue visibility adjacent to bony anatomy.
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