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Purpose: Accuratequantif ication is paramountwhenusing PETimaging to gaugeresponseto treatmentsor optimizebiologically
prescribeddoses.This study examinesthe quantitativeaccuracyof PETprotocolsby analyzingexternalreferencesourcesscanned
concurrently with patientsin dynamicandwhole body scans.

Method and Materials: Canine andhumanpatientswere scannedusing dynamicor wholebodyprotocols on a GE DiscoveryLS
PET/CT. In eachscana 50 ml referencevial containing a knownamountof radioactive 64Cu or 18F wasplaced on thecouchedge,in
the scanner’s field of view. Reference activity concentrations rangedfrom 20-300kBq/ml. Dynamicscansconsistedof 10,30,60,
and600 secondframeswhile whole bodyscansused8-10 minutebedpositions. CT imageswereusedto definetwo regionsof
interestfor eachreferencesource: (1) an innercylindrical contour(ROIinner) of 6-8 mm for activity concentration and,(2) a contour
with a 5 mm margin surrounding the source(ROItotal) for total activity.

Results:A systematicbiaswasobservedin bothreferenceactivity concentration andtotal reference activity for wholebodyand
dynamicscanningprotocols. ROItotal providedtotalactivity measurementsanaverageof 8 ± 3% lower thandosecalibrator
measurements in wholebodyscans. Dynamicscansimagedtotal referenceactivity approximately4% lower for hotter sourcesin
dynamicscans.Both contoursshowedreproducibility to within 2% whenrepeatingscanswith thesame reference.Overthecourseof
six months referencesheld a standard deviation of 3%.

Conclusion: This study provided a quantitative assessmentof ourclinical scanningprotocols andprovidederror estimatesfor the
uptakein clinicalpatientsbasedon referencesources.A biaswasdiscoveredpromptingfurthercross-calibration with thedose
calibrator.Furthererrorreductionandquantification study usinglongerli vednuclideswill continueto beclinically investigated.


