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PET imagingin Radiotherapy

Diagnostic scans

Å Detection

Å Staging

Å Treatment modality selection

Å Outcome prognosis

Å Therapy evaluation and follow up

Å Scan geometry is less important

Å Fusion or image registration with other 

imaging modalities less critical

Treatment planning scans

Å Target definition

Å Guidance for dose distribution and dose 

escalation

Å Patient positioning, immobilization and 

scan geometry are extremely important

Å Fusion and image registration capabilities 

are mandatory



Primarymodalityfor imagebasedtreatmentplanning

Anatomicalinformation

GTV : GrossTumor Volume

Biological information

BTV : Biologic Tumor Volume



Registrationphantom

Vacuumlock bag

Patient positioning and immobilization

RT flat pallet



4D



4D-PET/CT pre-treatment 4D-PET/CT post-treatment

Assessment of 
Response with 4D 
PET-CT
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VTargetingremainsthelargestsourceof uncertaintyimprecisionradiationtherapy

VTheevolutionof PET-CT in radiationoncologyhas only justbegunbutholdsthepromisetoward

therealizationof a multiparametricbiologicaltumor volume





V PET is a significant advance in cancer imaging with great potential for optimizing 

radiation therapy (RT) treatment planning

V Numerous studies supported the routine use of  FDG-PET for RT target volume 

determination in non-small cell lung cancer(NSCLC).

V Evidence for utility of  PET in head and neck, lymphoma and esophageal

V Integrated PET/CT images, acquired in the radiotherapy treatment position with  

careful optimization of  images within the RT planning system and carefully 

considered rules for contouring tumor volumes. 

Use of  PET and PET/CT for Radiation Therapy Planning: 

IAEA expert report 2006-2007.
Peter MacCallum Cancer Centre, Australia; University of  Melbourne, Melbourne, Australia.

Radiother Oncol. 2008 Dec 17. 




