AbstractlD:9000 Title: CorrectingFor MissingDataln 4D-MV CT

Purpose: A techniquehasbeendevdopedto retrogpectively sortheical tomotherapysinogramdetestor databasedon the respiration
phaselt is not possble to obtain conpletesinogramsfor multiple respration phasesithout deliveiing excessiveimagingdoses As
sud, the sinogramdetedor datafor eachrespiration phasewill be missirg projecion datanecessaryo reconstructanimage. The
purposeof this study wasto developandtestatechnguefor replacingthesemissing projections.

Materials and Methods

An algaithm hasbeendevelopé that re-bins raw detectordat into specificrespiraton phags. Redundantaysare usedto further
compktemissing sinogran dat. In CT imaging,the attenuatiorelonga ray througha mediumcanbe assumedo beindependenbf
the direction it originates. In rigid dlip-ring geometry,the detectordatafrom the opposite direction may be usedin place of the
missingprojections.

To fill in the remairing misshg daa, In-Paintng is used. In-Paining is a techique that has beenusedfor many years in the
restaation of phaograprs andmuseumartwork. Digital In-Paintng, however s a newertechniquehathasbeenusedin this studyto
compktemissingsinogramdata.

Results Theincorporaion of redundantray data and In-Paining showeda consterableimprovement in imagequality, eecially
during periodsof fast movement(mid-inspiration, mid-cycle, mid-expiration). The resultingincreag in image quality representsa
significantimprovementover previous 4D-MVCT techniques.

Conclusions A custom4D-MVCT application wasdevelgedthatretrospedtely sortsthe sinogramdetector basedon the measired
respiraton cycle, calculatesandaddsredundintrays into the recorstructon, andusesiterative In-Painting to fill any additional gaps
Tests performed with a moving CT resoluton plug indicate that the image quality could be increasedwithout additiond dose
ddiverel to the patient
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