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Purpose:
As multi -dayPET studies becomepart of targetedtherapyplanningandtreatmentassessment, it is importantto characterize

how positioning errors affect observed tumor heterogeneity. We have characterizedthe uncertainty in recovered-activity in PET-
imagingof heterogeneous tumorsasa function of axialposition.

Methodsand Materials:
Recovery coefficient (RC) is ratio of maximum activity-concentration to the true specific activity in an object. The

uncertainty in RC was quantified by RCerror: the quotient (RCmax – RCmin)/RCmean. We measuredRCerrors for a GE Discovery LS
PET/CT scannerwith an axial detector width of 4.25mm. A Heterogeneous-tumor phantom, containingthree 18F-fill ed spheres
(15mm, 10mm, 5mm diameter), was scannedas the phantom was moved axially in 1mm intervals. RCerror of the sphereswere
determinedin imagesreconstructedby iterative orderedsubsetexpectationmaximization(OSEM) andfiltered backprojection (FBP)
algorithms.

Theclinical effect was investigatedusinghead and neckcancer(HN) patients imagedon this scanner. 18FLT-PETimagesof
patients were thresholded into three levels of relative uptake, and segmentedinto connected sub-regions. We simulated multi-scan
studiesand calculatedthechangesin SUV thatresult from repositioning thepatient.

Results:
OSEM reconstructionprovided more accurate recovery of activity in the sphereswhen compared to FBP. However,

uncertainty of theseOSEM valueswaslarger, as RCerrors were 27%,8% and4% for the5mm,10mmand 15mm spheresrespectively.
In contrast,RCerrors were10%, 8% and3% for FBP. Theeffects of RCerrors wereexaminedin clinical images; a positioningerror of 5-
degreetilt caused23%decrease in correlation within thetumor region of patient1 and12% in patient 2.

Conclusion:
Uncertainty in the RC depends on object diameter, reconstruction algorithm, and axial-displacement. However,

heterogeneities in FBP images of consecutive PET studies would be less susceptibleto errors relatedto the axial positioning of
tumors.


