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PETimagingin Radiotherapy

Diagnostic scans

Treatment planning scans
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Detection

Staging

Treatment modality selection
Outcome prognosis

Therapy evaluation and follow up

Scan geometry is less important

Fusion or image registration with other
Imaging modalities less critical
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Target definition

Guidance for dose distribution and dose

escalation

Patient positioning, immobilization anc
scan geometry are extremely importar

Fusion and image registration capabili
are mandatory
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PET/CT

Primarymodality for imagebasedreatmenplanning Biological information

Anatomicalinformation BTV : Biologic TumorVolume
GTV: GrossTumorVolume
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Patient positioning and immobilization

RT flat pallet

Registrationphantom
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Courtesy of
University of Pittsburgh Cancer Institute,

Department of Radiation Oncology

Assessment of
Response with 4D
PETCT

AD-PET/CT prereatment AD-PET/CT podteatment
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Definition of PET targeBTV

A Qualitative or visual assessme6iT{(V vis). More frequent
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Definition of PET targeBTV

A Qualitativeor visualassessmerfG TV vis). Morefrequent

A Quantitativesegmentation

I Thresholding
A themostsimplestmethod
A Whichis theoptimalthreshol®
A Isocontoutbasedn 40% relativeto the maximumin thetumor G TV 40)

VA

(SUV,5¢4,5) perilesional

\

‘ SUV,,,¢16,5 (tumor) u

(SUV,12¢2,6-3,2) normal tissue
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Definition of PET targeBTV

A Qualitativeor visualassessmerfG TV vis). Morefrequent

A Quantitativesegmentation

I Thresholding
A themostsimplestmethod
A Whichis theoptimalthreshol¢®
A Isocontoubasedn 40%relativeto the maximumin thetumor GTV 40)

I SUV:
A Many patientrelatedfactors A limited anduncertainteanethod
A Apply anisocontourcorrespondingo anSUV (GTV suv)

I Signalto-backgroundatios
A Algorithm basedn backgroundntensities(G TV bg)
A Automaticcountoringmethod

V Targetingremaingthelargestsourceof uncertaintyimprecisionradiationtherapy

V Theevolutionof PEFCT inradiationoncologyhasonly just begunbut holdsthe promisetoward
therealizationof a multiparametridiologicaltumorvolume




Hipoxia-Fmiso

Proliferacion-rLr

Apoptosis-aAnnexin v

Metabolismo-Fpe

» Metabolismo glucosa......................... [BE]FDG

« Metabolismo dcidos-grasos.............. [H1C]Choline

* Proliferacion tumoral (sintesis de DN4)...[ISFJFLT
[SF]EMISO

o HipoXiQ......ooooooviiiiiiii
[1SF]FAZA

® APOPIOSIS.....cccceiieiiiiiiiii i [18F]Annexin V

o Angiogenesis..............cc.ccoeun..... [18F]NGR-peptide

o Tumores neuroendocrinos........... [%8Ga]Dotatoc



Use of PET and PET/CT for Radiation Therapy Planning:
|IAEA expert report 20062007.

Peter MacCallum Cancer Centre, Australia; University of Melbourne, Melbourne, Australia.
Radiother Oncol. 2008 Dec 17.

PET is a significant advance in cancer imaging with great potential for optim
radiation therapy (RT) treatment planning

Numerous studies supported the routine use of-PBGfor RT target volume
determination imon-small cell lung cance(NSCLC).

Evidence for utility of PET inead and necklymphoma andesophageal
Integrated PET/CT images, acquired in the radiotherapy treatment position

careful optimization of images within the RT planning system and carefully
considered rules for contouring tumor volumes.






