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Purpose RawconebeamCT dataconsistf projectionimagesacquiredseguentially
during gantryrotation.Forlungimagng, respiratorymotionis recrdedin the
projections butis lost duringbad-projedion reconstructionThe god of this study was
to measurethe 3D respirabry motion of lungtumors fromtheraw MV conebeamCT
(MVCBCT) projectiondata Method and Materials: A regiratory signalwascaptued
usinganexternalsurogate(Anza/SiemenyduringMVCBCT acquisition (MVision,
Siemenspandtime-synclronized with the projedion datausng the beampulsesignal.
Projectionimageswereproessedo enhanceanatomicaktruduresthenthelung tumor
was segnentedautonatically. Thetumar center-of-masg(COM) in therotating
coorinat systemof the flat pané detectomwas computedor each projedion frame The
respiratorysignalamplitudewasusel to sortprojedionsinto 10 respiraory phasebins.
Projectionswithin eachphasebin wereanalyzedn a par-wise mannetby trigononetric
triangulationyielding multiple measuesof thetumor COM. A weightedaverag COM
wascomputedor eachphase with greaterweightgivento measuresbtainedrom
projection pairswith larger angularperspective. Results: Testson phantomsontaining
point structures validaed theaccuracy(2 mm) of themethodologyClinical MVCBCT of
a patientwith two lungstumorsyielded measures of thetumor centers’ mation overthe
respiratorycycle, which agreed well with tumormotions measuredrom kV-4DCT.
Conclusion: Theanalsis presenteteregleansadditionaldynamic3D informationtha
is uniquefrom thetime-averaged 3D structurenormallyrecondructedin CBCT; andit is
obtainedwithout anyaddtional radigion dose whenCBCT is usedfor staticlGRT. This
methodcould prove usefulfor nea reakttime calibraion/verification of the correlation
betweersurrogateandtumorrespirdory motionimmediatelyprior to 4D treatment
delivery.It mayalsobeusedfor automateanline motiontrackingduringrotational
dynamic treatmemnddivery.



