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Purpose: To developan automatic procedure to correlatethe motion of internal features in CT with external RPM© (Real-time
PositionManagement) signal.

Method and Materials: A cross-correlation basedalgorithmwasimplementedto perform templatematching for detectinganatomical
structuresin cine-mode CT data acquiredfor 4D-CT. The methodwasusedto track thespatialmovementof pulmonarybifurcations
in 4 patients over short durationsin time. For each subject, 12 points, equally distributedfrom top to bottom in both lungs,were
selected.A graphical interfacewas developedto allow usersto navigate throughthe un-binnedCT images,acquired in cine-mode
with a 4-slice scanner.Interactive methods were developedfor temporalimagebrowsing, templateselection,definition of couch
positions to besearched,and verif ication of results. Thecross-correlationmatrix wascomputedfor each slicein thesearchvolume.To
increasetheresolutionalongthe superior-inferior (SI) direction, a 2nd ordersplinewascomputedto interpolatetheZ position in the4
slices of eachcine-mode chunk. The detectedinternal movement of featuresin 3D was then retrospectivelysynchronizedwith the
RPM signal,andthecorrelationindex R2 wascomputed.

Results: Peak-to-peak valuesof feature motion, alongtheSI direction, rangedfrom 0.83mm (upperlung) to 25.33mm (lower lung).
Somepatient exhibited relevant motion also in the latero-lateral (10.60 mm) and anterior-posterior (12.22 mm) directions.The
median±quartileof R2 in SI direction was0.89±0.09. No statistical differencewasfoundbetweenupperandlower lung (0.89±0.10vs
0.89±0.08).

Conclusion: The developedautomatic procedure allowed a fast analysis for external/internal correlationof lung anatomy.Sucha
studyis particularly relevantin IGRT (ImageGuidedRadiation Therapy)sincemosttechniquesrely on externalfiducial monitoring to
assessmotion.


