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Purpose: To showfeasibilityof a method for acquiring free-breathing thoracicPETimageswithout breathing motionartifactsbut
with full statistics.

Method: Datawerecollectedusinga Philips Brilli anceandSiemensBiographPET/CT scannersusing list mode. Patient-modeled
tumor trajectorieswere provided usinga custom-fabricated4D motion phantom. To synchronizethephantom andPETacquisition, a
TTL synchronization signalwas fedto thecardiactriggerchannel. The trigger wasactivatedwhenthephantompasseda user-
determinedspatialthreshold andthereforeprovidedanirregularbut well-determinedtimepattern. Thelist modewasqueried to
determinetherelative time of the cardiac triggersand this wasusedto synchronizethephantompositionand thelist modedata. The
knownphantom positionswere subdividedinto 10 binsof 8 mm width. PETeventswereselectedfrom thelist modefile according to
which bin thephantomwasin at the timeof the PETevent. This created10 separatelist modefiles. Thoselist modefiles were
submittedto thecommercial reconstruction software to reconstruct imagesusingonly events occurring in thecorrespondingbins.The
reconstructionimageswere shiftedby theknownphantom displacementandsummed.Thesubsequentimagewascomparedagainst
theknownphantomshapeto determineif the reconstruction was successful.

Results: Thegatedreconstructionswere comparedagainst theungated(original list modefile) reconstructions, showingsignificant
improvement in thereconstructedphantomshape. Residual deformationwasnoted,consistent with the8 mm wide gatingwindow.

Conclusions: This method suggests thatthelist-mode basedrespiratorygating is feasibleandmayprovideaneffectivemethodin
eliminating theartifacts causedby breathing motion from PETimages.Theprocessshould besupportedby modern multislice
PET/CT scanners. This work supportedin partby NIH R01CA96679.


