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PET/CT in Clinical Trials, the Need for Standardisation

R . Boellaard, Amsterdam (NL)

Quantification of FDG PET/CT studies using SUVs is affected by many factors related to technical 
factors, such as scanner calibration, imaging physics related factors and patient related factors 
[1]. As a consequence, quantitative FDG PET/CT studies in multicentre studies are hampered by 
large variability in applied PET methodology [2,3], resulting in an up to 2 fold differences in re-
sults between centres. Therefore, in 2010 the European Association of Nuclear Medicine (EANM) 
published the European procedure guideline for PET tumour imaging with FDG [4]. In this guide-
line recommendations are given to handle various factors affecting SUV. The guideline addresses 
(1) patient preparation, (2) FDG dosage as function of scanner type, patient weight and scan 
duration, (3) data acquisition, (4) image reconstruction, (5) data analysis and (6) quality control 
(QC) procedures. The guideline specifically aims at harmonisation rather than standardisation 
of quantification in multi-center studies. As SUVs are lesion size dependent, QC experiments 
measuring SUV as function of ‘lesion’ size are defined along with harmonising criteria. To support 
harmonisation of FDG PET/CT quantification in multicentre studies, an accreditation program 
was launched by EARL (EANM Research Ltd) and endorsed by the European Organisation for 
Research and Treatment of Cancer (EORTC). 

Accreditation include: (1) verification of PET/CT system calibration and uniformity using a uni-
form cylinder and (2) harmonisation of SUV recovery and image quality using a modified NEMA 
NU2 2007 phantom. So far, more than 35 sites across Europe have successfully completed the 
EARL accreditation. Retrospective analysis of clinical data collected in a Dutch trial demonstrated 
good correspondence in baseline SUV between sites that were performing PET studies in ac-
cordance with the guideline, while SUV differed substantially (2 fold) for an imaging site that did 
not comply with the harmonizing standards. To our best knowledge the European guideline is 
the first guideline with harmonising performance standards and the EARL accreditation pro-
gram is the first initiative for implementation into practice.

references
1. Boellaard R Standards for PET image acquisition and quantitative data analysis.. J Nucl Med. 

2009;50:11S-20S.

2. Beyer T, Czernin J, Freudenberg LS.Variations in clinical PET/CT operations: results of an inter-
national survey of active PET/CT users. J Nucl Med. 2011;52:303-10.

3. Graham MM, Badawi RD, Wahl RL.Variations in PET/CT methodology for oncologic imaging 
at U.S. academic medical centers: an imaging response assessment team survey. J Nucl Med. 
2011;52:311-7.

4. Boellaard R, O’Doherty MJ, Weber WA, Mottaghy FM, Lonsdale MN, Stroobants SG, Oyen WJ, 
Kotzerke J, Hoekstra OS, Pruim J, Marsden PK, Tatsch K, Hoekstra CJ, Visser EP, Arends B, Verzijl-
bergen FJ, Zijlstra JM, Comans EF, Lammertsma AA, Paans AM, Willemsen AT, Beyer T, Bockisch A, 
Schaefer-Prokop C, Delbeke D, Baum RP, Chiti A, Krause BJ. FDG PET and PET/CT: EANM procedure 
guidelines for tumour PET imaging: version 1.0. Eur J Nucl Med Mol Imaging. 2010;37:181-200.


