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Purpose: A techniquehasbeendevelopedto retrospectively sorthelical tomotherapysinogramdetector databasedon therespiration
phase.It is not possible to obtain completesinogramsfor multiple respiration phaseswithout delivering excessiveimagingdoses. As
such, the sinogramdetector datafor eachrespiration phasewil l be missing projection datanecessaryto reconstructan image. The
purposeof this study wasto developandtesta techniquefor replacingthesemissingprojections.

Materials and Methods:
An algorithm hasbeendeveloped that re-bins raw detectordata into specificrespiration phases. Redundantraysare usedto further
completemissing sinogram data. In CT imaging,theattenuationalonga ray througha mediumcanbeassumedto beindependentof
the direction it originates. In rigid slip-ring geometry,the detectordatafrom the opposite direction may be usedin placeof the
missingprojections.

To fil l in the remaining missing data, In-Painting is used. In-Painting is a technique that has beenusedfor many years in the
restoration of photographs andmuseumartwork. Digital In-Painting,however,is a newertechniquethathasbeenusedin this studyto
completemissingsinogramdata.

Results: The incorporation of redundantray data and In-Painting showeda considerableimprovement in imagequality, especially
during periodsof fast movement(mid-inspiration, mid-cycle, mid-expiration). The resultingincrease in image quality representsa
significantimprovementoverprevious 4D-MVCT techniques.

Conclusions: A custom4D-MVCT application wasdevelopedthat retrospectively sortsthesinogramdetector basedon themeasured
respiration cycle,calculatesandaddsredundant rays into thereconstruction, andusesiterativeIn-Painting to fi ll anyadditionalgaps.
Tests performed with a moving CT resolution plug indicate that the image quality could be increasedwithout additional dose
delivered to thepatient.
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