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Purpose: Positron Emission Tomography(PET) images show physiological and biological information through the in vivo
distribution of radioactive, positron-emitting agents. PET imagingshows focal and distributed regionsof cancer andits metastases.
Initial PET uses in oncology include diagnosis and staging,which are importantfor determining treatment decisions.CurrentPET
uses now includetarget definition for radiation planning followed by PET-basedassessmentof treatment.Hybrid PET-CT devicesare
beginning to beusedas radiationtreatmentsimulators.

Method and Materials: F-18-labled Fluoro-deoxyglucose(F-18 FDG) is the mostcommonlyusedPET imagingagent. FDG shows
regions of active glucosemetabolism, such as local cancer,metastases, non-cancer inflammation, andnormalglucoseuse. Non-FDG
PET agents canbemorespecific in cell targeting (binding), andcanimagedifferentaspects of tumor biology, like hypoxia(FMISO,
CuATSM) andcell proliferation(FLT)

Results: PET imaging has coarse spatial resolution comparedto CT and MR. PET’s clinical use is valued becauseof its great
sensitivity for cancerdetection. Voxel intensity and imagefidelity depend on equipmentdesign, patient size, anatomicsite, and
imaging study parameters.PET-CT units enableCT-based attenuation corrections and inclusion of CT informationin a registered
PET-CT dataset.TheStandardizedUptakeValue(SUV) is a normalized intensity measurefor quantitative indicationof disease, and
can be used to identify disease or possibly for targetdelineation, with certain limitations.While FDG remains the most promising
agent for tumor detection, other, biologically more specific agents(e.g., FMISO, CuATSM for hypoxia imaging or FLT for cell
proliferation imaging)might be moreappropriatefor targetdelineation andtreatmentassessment.

Conclusion: This course reviews PET-CT hybrid scanning devices, usesof FDG and non-FDG PET for oncology imaging, and
quantitative aspects for PET-based radiation targetdefinition and treatment assessment. Example imagesdemonstratethe potential
contributions and limitations of FDG and non-FDG PET oncology imaging. This review courseis intendedfor both imaging and
radiation oncologyphysicists.

Educational Objectives
1. DescribeFDGPET imagingandoncologicindications
2. Reviewtheusesandlimitationsof PETimagesin radiation treatment
3. DescribetheSUV andotherthreshold parameters for targetdelineation
4. Reviewnon-FDGPETimagingof tumorbiology
5. Discussquantitativeaspects of PETimagingfor treatmentassessment
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