AbstractlD:7341Title: PET free breathingmotion artifact reductionusng list-modedata

Purpose: To showfeasibility of a mettod for acquring free-breating thoracicPETimageswithout breathirg motionartifactsbut
with full statisics.

M ethod: Datawerecallectedusinga Philips Brilli anceandSiemensBiographPET/CT scanneraising list mode. Patientmodelel
tumor trajectaieswere provided usinga customfabricated4D motion phantom To synchonizethe phanbm andPETacquistion, a
TTL synchronization signalwas fedto the cardiactriggerchanel. The trigge wasactivatedvhenthe phantompaseda user
determinedspatialthresold andthereforeprovidedanirregularbut well-deerminedtime pattem. Thelist modewasqueiied to
determinetherelative time of the cadiac triggersard this wasusedto synchronizehe phantompositionand thelist modedata. The
knownphanom positionswere suldividedinto 10 binsof 8 mm width. PET eventswveresdectedfrom thelist modefile accordingto
which bin the phartomwasin atthe time of the PET event. This creaed 10 separatdist modefiles. Thoseli st modefiles were
submittedto the commerdal recongruction software to reconstuctimagesusingonly events occuring in the correspondingins. The
reconstructionmageswere shiftedby theknown phanbm disgacementandsummed. The sibsequenimagewascomparedagainst
the known phantomshapeto detemineif the reconstuction was successful.

Results: Thegatedrecongructionswere comparedagainst theungated(original list modefile) reconstructons showingsignificant
improvamert in thereconstru¢ed phantomshape. Residud deformationwasnoted,consisent with the8 mm wide gatingwindow.

Conclusions: This metha suggess thatthelist-mode basedespiratorygatingis feasibleandmayprovidean effectivemethodin
eliminating the artifacs caugd by breahing motion from PETimages The processhoud be supportecy moden multislice
PET/CT scannes. Thiswork suppotedin partby NIH RO1CA%679.



