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Purpose:To evaluatethe effects of saggingon mechanicalisocenteraccuracyandimage
quality of kV cone-beam CT (CBCT) and to develop a pre-processing algorithm for
removing theseeffectsfrom on-board-imaging (OBI).

Material and methods: OBI sagging shifts were measured by scanninga cubical
phantomwith a 2 mm metal marker. The metal marker was aligned with radiation
isocenter andits positionwas tracked in cone-beamprojections usingnormalizedcross-
correlation imageregistration algorithmof kV CBCT system. Theposition of the marker
wasdeterminedby 650 projections of a CBCT scan over an angular rangefrom 0o-360o.
To removesaggingshifts,projectionswerecorrected to reconstructCBCT imagesusing
Feldkampback projection. The marker center of the cubical phantomin the corrected
CBCT reconstructedimageswasused to determineOBI isocenter.The CATPHAN from
phantomlab wasusedto compareimagequality parameterssuchas blurring, uniformity
andlinearity for CBCT imagesbeforeand after OBI saggingshift corrections.

Results: We found that sagging affects localizationaccuracyof the OBI isocenter and
imagequality in CBCT. Themarker positionshiftsabout 2± mm over360o rangedueto
saggingand this produces about 1.4 mm isocenter shift in CBCT reconstructedfrom
projections beforecorrectionfor sagging. CBCT numbersvary by about1% in full -fan
scansand up to 3.5% in half-fan scans. Blurring and spatial distortion artifacts are
producedin CBCT beforecorrection of OBI saggingshifts.

Conclusion: Saggingof the kV OBI system produces a systematic isocenter shift of
CBCT. Further,saggingshifts lead to imageartifactssuchas spatialdistortion,blurring,
degradation of soft tissue contrast, position resolution, variation in CBCT number
linearity and uniformity. Correction of OBI saggingin cone-beam projectionsprior to
CBCT reconstruction provides more accurateisocenterlocalizationandimproves image
quality.


