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In oncology, imaging studiesplayanincreasingly importantrole in assessingpatients’response to treatment. SerialCT scansof a
patient are evaluatedfor changesin thenumberandsize of tumors,while serialPETscansareassessedfor changesin themetabolic
activity of thelesions. Theadventof combinedCT and PETsystems streamlinesthefusion of theseanatomic andfunctionalimages.
Howevertherearemanyconfounding effectsthat complicatequantification in 3D PET/CT imaging.

This lecturewill reviewthese sourcesof variability in thedata,groupedinto threebroadcategories: patient-relatedfactors (e.g. dose,
uptaketime beforeimaging, bloodglucose level,bodyhabitus); instrument-relatedfactors (spatialandenergyresolution, sensitivity,
data acquisition mode(2D or 3D), attenuation andscatter correction method, image reconstruction algorithm, respiratoryandcardiac
motion-correctionmethod); andoperator-related factorssuchasacquisition andreconstructionprotocols,instrumentandimage
quality control, instrumentcalibrations,and methodof imageanalysis. Theimpact of thesevariableson quantification will be
discussed, with particular emphasison howto minimize thosethat arecontrollable.

Thepresentation will concludewith a reviewof currentefforts by governmentagencies,professionalorganizations,academic
institutions,andsponsorsof multicentertrials to grapplewith theadditionalcomplexities thatarisefrom combining datafrom multiple
patientsat multiple sites. Research partially supported by theAmericanCollegeof RadiologyImagingNetwork(ACRIN).

Educational Objectives:

1. Understandthescope of theproblemsinherentin usingPET/CTimagingto detect changesin patient responseto treatment.
2. Understandthefactorsthat affect thevariability andaccuracyof PET/CT quantification.
3. Understandtheimportance of minimizing variability in orderto enhancetheability to identify non-respondersto treatment over
ever-shorter timeintervals.
4. Understandtheefforts currently underwayto standardizeacquisition andprocessing protocolsand to monitorequipment
performancethroughcredentialing and periodic quality control checks.


