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Purpose: To develop neural networkbased modelsfor predictingrespiratoryinduced
tumormotionfrom gating signals andunsortedcineCT images. Theability of the
modelsto predict targetmotion given real-time surrogatemarker motionwasverified
using a dynamicphantomwith a targetmovingaccording to motionprofilesderived
from patientrespiratory data.
Methods & Materials: Tumormotion profiles werederivedusing patientdataand
importedinto CIRSDynamic Thorax Phantom. Thephantomwas imagedwith a 4-
slice CT scannerin cinemode. Surrogatemarkermotionfrom thephantomexterior
wasrecordedsimultaneously usingVarian’s RPM system. Neural networks were
constructedto modelrelationships betweentarget presenceor absenceat eachslice
location andexternal marker motion. Thecombinednetworksfor eachof theslice
locationswereusedto predicttarget motion. To verify theability of themodelsto
infer targetposition from surrogate signal,additional scanswereperformed.Models
wereusedto predicttarget motionfrom external markersignalsandcomparedto the
motion patternsimportedinto thephantom.
Results: Five preliminary experimentswereperformed with motionpatternsfrom
different patients. Themodelsperformedwell for two cases,predictingmotionwith
averageerrors on theorder of imageresolution, 1.26 mm and1.39mm root mean
squarederrors(RMSEs). For motionpatternswith largepeak-to-peak displacements
or highly irregularfrequencies/ amplitudes, thepredictionswerelessaccurate.
Conclusion: A neural networkbasedmethodhasbeendeveloped for modeling
internaltargetmotionusingexternal surrogatesignalsandunsortedcine CT images.
Preliminaryresultsindicatethat theapproachmaybeusefulfor somecases.
Adaptivenetworksutilizing real-time imageinformationduringtheprediction
process maybeusedto improve prediction accuracyfor high frequency/ amplitude
motion patterns.
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