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Purpose: Amplitudeand period of respiratory motionvary amongpatients. For four-
dimensionaldigital tomosynthesis(4D-DTS), thefrequency of projection acquisitionand
thephasewindow mustbe optimizedbasedon respiratory motion. Thepurpose of this
studywasto demonstrateoptimization of theseparameters.
Methods & Materials: Experimentswereperformed to demonstrateoptimization of
projection acquisition frequencyand phasewindow basedon respiratorymotion
characteristics. Projection imagesof a CIRSDynamicThorax Phantomwereacquired
usinganon-boardimager(OBI) mountedon a clinical accelerator. Thetrajectory of a
radiopaquemarkerattached to thephantom wasmonitoredin projection spaceandused
to assign phasesto andsortprojections for 4D-DTS reconstructions. 4D-DTS images
werereconstructedfor motionprofilesrangingin superior-inferior amplitudefrom 10-40-
mm andrangingin period from 3.5-7-sec. DTS imagesfor each profile were
reconstructedfrom varioussets of projections, simulatingdifferent projectionacquisition
frequenciesandphasewindows.
Results: For a desiredphasewindow, thefrequencyof projection acquisitionmustbe
optimizedbasedon therespiratory period. If projectionsareacquiredat too high of a
frequency,many of theprojectionswill not beused in thereconstructions, resulting in
unnecessaryimagingdose. If projections are acquiredat too low of a frequency,4D-DTS
imagescanbereconstructedwith missingprojectionsor with larger phase windows. The
effect of reconstructingwith missingprojectionsis minor if the fractionof missing
projectionsis small. As thenumber of missingprojectionsincreases,vertical streaking
artifactsappearin theimages.
Conclusion: This work is part of a feasibility analysisfor 4D-DTS imaging. It
establishesrelationships between optimalprojectionacquisition frequency,phase
window andrespiratorymotion characteristics. Projection acquisitionfrequencybased
on respiratoryperiodwasderived anddemonstrated.
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