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Purpose: PETimaging is increasingly playinga keyrole in tumor detection, staging,andradiotherapytargetdefinition of different
cancersites.However,theuseof PETdelineationin treatmentplanningof lungcanceris hinderedby breathing motionblur artifacts.
Theseartifactscomplicatetheevaluation of segmentation algorithms accuracy for PET. In this work, we proposeto assessPET
estimatedtumorvolumeby comparing with four-dimensionalcomputedtomographymeasurementsunderdifferentmotion conditions.

Method and Materials: We analyzed six NSCLCpatients’ datasets who underwentpre-treatment FDG-PET/CT scanningand4D-
CT simulations.The4D-CT wereacquiredaccording to a ciné-mode4D protocol; 25 scanswerecollectedat eachcouchposition
while the patientunderwent simultaneousbellowsandspirometry measurements.Volumetricdatasets wererebinnedto thefollowing
phases: end-of exhalation, beginning-of-exhalation, mid-exhalation,mid-inhalation,andend-of-inhalation, in addition to computing
averageCT andMIP datasets. Thetumorvolumewasmanually contouredon ninePET andCT datasetsby two physiciansfor each
patient to providea gold standardfor comparison.Diff erentPET segmentation algorithmsbasedon SUV thresholding andactive
contours were evaluated.Motion artifactsweremitigatedusing a deconvolution-baseddeblurringapproach.

Results:Ourpreliminary analysisindicates that manual contouring on 4D-CT datasetsproducedrelativelyconsistentresults across
thedif ferentphases by thetwo observers. Motion deblurring hadvaryingeffectson the evaluatedalgorithms; it increasedthe
estimatedvolumeby the 40%maximum SUV thresholdingandreducedit whenapplying anSUV cutoff of 2.5. Theactive contour
modelproduced robust results independentof theblurring effect.

Conclusion: We haveinvestigateda 4DCT approachfor assessing theperformance of PET segmentationmethodsin lungcancer. Our
preliminary resultsindicatehigh sensitivity of thresholdingmethods andbetter robustnessby active contouringmodels. Further
investigationis requiredto improveaccuracyrelative to the4DCT gold standard.


