AbstractlD:8674Title: PET Imagng of Heterogeneou3umors:An investigationof the
influenceof motion on recoveed adivity

Purpose:

As multi-day PET studes becomepart of tamgetedtherapyplanningandtreatmentassessmw, it is importantto characterize
how positioning errors affect obseved tumor heterogeneit. We hawe characterizedhe uncertinty in recoveredadivity in PET-
imagingof heteogeneows tumorsasa function of axial postion.

Methodsand Materials:

Recover coefficient (RC) is ratio of maximum activity-conentrationto the true specific activity in an object The
uncetainty in RC was quartified by RCaror: the qudient (RCrax — RGriin)/RCrean We measuredRCqrors for a GE Discovery LS
PET/CT scannerwith an axial detector width of 4.25mm. A Heterogeneositumor phantom containingthree ®Fill ed spheres
(15mm, 10mm, 5mm diamete)), was scannedas the phaatom was moved axially in Imm intevals. RCqor Of the sphereswere
determinedin imagesrecorstructedby iteratve orderedsubsetexpectatiormaxmization (OSEM) andfiltered backpojecion (FBP)
algorithms.

Theclinical effectwas investigatedusingheal and neckcancer(HN) patients imagedon this scaner. **FLT-PET imagesof
paients were threshotled into three levek of relative uptake and segmentednto conneted subregions We simulated multi-scan
studiesard calculagdthechangesin SUV thatresut from repostioning thepatient

Results:

OSEM reconstructionprovided more accura¢ recovery of activity in the sphereswhen comparedto FBP. However,
uncetainty of theseOSEM valueswaslarger, as RCeros Were 27%, 8% and4% for the 5mm, 10mmard 15nm spleresrespectively
In cortrast,RCerros Were 10%, 8% and 3% for FBP. The effects of RCerros Wereexaminedin clinical images a positioning error of 5-
degreetilt caused®3%deaeag in correlation within thetumor regon of patientl and12% in patient 2.

Conclusion:
Uncetainty in the RC depemls on object diameter, reconstruction algorithm, and axialdisplacenent. However,
heterogerities in FBP images of consecute PET studes would be less susceptibleto erors relatedto the axial postioning of

tumors.



