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Purpose: To developan automated4D-CT registration algorithm that performswithout the aid of datacollected from anexternal
respiratorysurrogate. Method and Material s: 5 patientswith lung cancerwerescannedwith a GE Healthcare 4-SliceCT scanner
using anoverlappingciné protocol: thethoraxwasscanned with 4x2.5mm cinéscans. Thecouchwastranslated7.5mm’s between
adjacent cinéscans, resulting in a common2.5mm overlapping slicelinking thetwo adjacentcinéscans. A 4D-CT dataset was
produced by aligningentire 3D volumesat eachphaseof thebreathingcycle:a referencecouchposition wasselected, imagesat that
position weretruncatedto 1 breathingcycleandtheninterpolatedinto 16 evenly spaced phases. To begin, theimagesof thereference
couch position were matchedto imagesfrom theadjacent couch position by maximizingtheNormalizedCrossCorrelation of the
overlappingslice.Theprocess continuedin a ‘daisychain’ fashion throughall couchpositions usingtheselectedimagesuntil an
entire 3D volume wasselected. Thealgorithm wasrepeatedfor all 16 phasesto complete a 4D-CT dataset.Thedata werealso
registeredusinga referenceexternal marker4D-CT amplitude registrationmethod.Imagequality wasquantified by calculating the
meandifferenceof theregisteredoverlapping slicesfrom adjacent couchpositions.Bandingartifacts,as theresultof image
misalignment, causehighermeandifferences.Thevaluesobtainedfrom eachregistrationmethodwere comparedusingt-statistics.
Results:TheNCC volumesshoweda decreaseof banding artifacts.Artifact correctionwasaccompaniedby a significant decreasein
meandifferencefor 3 of the5 patients (p < 0.01). Theotherpatient data,thatshowedno initial artifacts,showedno significant
differences. Conclusion: An automatic 4D-CT registration methodwasdevelopedandshownto perform aswell or betterthanan
external markermethod.


