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The metabolic information providedby PET and SPECThas great potential for diagnosingand stagingdisease,
customizing treatment doses for a particular patient, and tracking a patients’ responseto treatment. However,
quantifying the information in these imagesremains challenging. This presentation will review the sourcesof
variability in the data,groupedinto threebroadcategories: patient- related factors(e.g.body habitus,medications);
scanner-related factors (spatialand energyresolution, sensitivity, dataacquisition mode (2D or 3D), attenuation
and scattercorrection method,imagereconstruction algorithm, respiratoryandcardiacmotion-correction method);
and operator-related factors suchasacquisition andreconstruction protocols,instrument and imagequality control,
instrument calibrations, and methodof image analysis. The impact of thesevariableson quantification will be
discussed, along with methodsfor minimizing thosethat are controllable.

Thepresentation wil l concludewith a review of currenteffortsby government agencies, professional organizations,
academic institutions, andsponsors of multicenter trials to grapplewith the additional complexities that arisefrom
combining data from multiple patientsat multiple sites. Particular emphasis will be placed on the author’s
experienceasa memberof the PET Quality AssuranceCommitteeat the AmericanCollegeof Radiology Imaging
Network (ACRIN) PET Core Lab, which has credentialed more than 100 PET scannersfor participation in
quantitative PETmulticentertrials.
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NOTE: ACRIN is sponsored by the National CancerInstitute and receivesadditional support from industry
partners,othergovernmentalagenciesandtheACRIN Fund for Imaging Innovation.

Educational Objectives:

1. Understandthefactorsthataffect thevariability andaccuracyof PETandSPECT biomarker quantification, with
particularemphasis on scanner-relatedparameters.
2. Understandthe importance of minimizing variability in order to enhancethe ability to distinguish signal from
noise.
3. Understand the efforts currently underwayto standardize acquisition and processing protocolsand to monitor
equipment performancethroughcredentialingand periodic quality control checks.


