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Purpose: Rawcone-beamCT dataconsistsof projection imagesacquiredsequentially
during gantryrotation.For lung imaging, respiratorymotionis recordedin the
projections, but is lost duringback-projection reconstruction.The goal of this study was
to measurethe3D respiratory motion of lung tumors from theraw MV cone-beamCT
(MVCBCT) projection data. Method and Materials: A respiratorysignalwascaptured
usinganexternalsurrogate(Anzai/Siemens) duringMVCBCT acquisition (MVision,
Siemens)andtime-synchronized with theprojection datausing thebeampulsesignal.
Projectionimageswereprocessedto enhanceanatomicalstructuresthenthelung tumor
was segmentedautomatically. Thetumor center-of-mass(COM) in therotating
coordinate systemof the flat panel detectorwas computedfor each projection frame. The
respiratorysignalamplitudewasused to sortprojectionsinto 10 respiratory phasebins.
Projectionswithin eachphasebin wereanalyzedin a pair-wise mannerby trigonometric
triangulationyielding multiple measuresof thetumorCOM. A weightedaverage COM
wascomputedfor eachphase, with greaterweightgivento measuresobtainedfrom
projection pairswith larger angularperspective. Results:Testson phantomscontaining
point structures validated theaccuracy(2 mm) of themethodology. Clinical MVCBCT of
a patientwith two lungstumorsyielded measures of thetumorcenters’ motion overthe
respiratorycycle, which agreed well with tumormotions measuredfrom kV-4DCT.
Conclusion: Theanalysis presentedheregleansadditionaldynamic3D informationthat
is uniquefrom thetime-averaged3D structurenormallyreconstructedin CBCT; andit is
obtainedwithout anyadditional radiation dose whenCBCT is usedfor staticIGRT. This
methodcouldproveusefulfor near real-time calibration/verificationof thecorrelation
betweensurrogateandtumorrespiratory motionimmediatelyprior to 4D treatment
delivery.It mayalsobeusedfor automatedonlinemotiontrackingduringrotational
dynamic treatment delivery.


