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letters to the editor

F18-FDG-PET/CT standardised uptake value threshold in 
discriminating benign vs. malignant lesions. Doubts and  
certainties in the era of evidence-based medicine

Francesco Bertagna & Raffaele Giubbini

Department of Nuclear Medicine, University of Brescia and Spedali Civili di Brescia, Brescia, Italy 

To the Editor,

An interesting article has recently been published  
on Acta Oncologica [1] evaluating whether in onco-
logical F18-FDG PET/CT a diagnostic maximum 
standardised uptake value (SUVmax) threshold may 
exist in differentiating benign and malignant lesions 
in four different sites and clinical scenarios (solitary 
pulmonary nodule, mediastinal lymph-nodes, cervi-
cal lymph-nodes, and adrenal gland). Lesion size and 
SUVmax values between benign and malignant 
lesions were statistically significantly different except 
for dimension of solitary pulmonary nodule, suggest-
ing a possible role of SUVmax in differentiating 
benign from malignant lesions and identifying a  
cut-off for differential diagnosis. Apart from the 
interesting analysis and the effort to find a cut-off in 
the light of evidence based medicine, we agree and 
highlight the remarks and concerns reported by the 
authors in the current paper. In particular, measur-
ing SUVmax is not simply reaching a number  
but rather an interpretative key. This is something 
different from a simple observation and description 
of a process because it means its quantification in 
terms of intensity. Quantitation is a peculiar diagnos-
tic advantage of nuclear medicine which reflects  
the ability to detect and measure physiologic and 
pathologic metabolic processes. Certainly, measuring 
is a great opportunity and a very useful tool neces-
sary for modern medicine but we would stress the 
doubts about the real meaning of SUVmax alone 
(which should be theoretically corrected for lesion 
size, partial volume effect and for glycaemia) in  

discriminating benign from malignant tissues. In 
fact, despite SUVmax is a semi-quantitative param-
eter that reflects metabolic activity frequently  
correlated with biologic aggressiveness and clinical 
behaviour of malignant lesions, it is not a specific 
marker of malignancies. Inflammatory and infectious 
diseases frequently show very high SUVmax values 
not significantly different from those expressed by 
malignant tumours [2,3]. Moreover many benign 
lesions as thyroid [4–6] and hepatic [7,8] adenoma 
often reveal high SUVmax value, not different and 
sometimes higher than those expressed by malignant 
tumours. A lot of different cut-off and thresholds 
have been proposed for different neoplastic tissues, 
often useful in orienting our diagnostic evaluation, 
but no safe and definitive SUVmax value for each 
tumour has been identified yet. As a result we don’t 
have to measure SUVmax and establish a cut-off 
simply to get a number or a threshold beyond which 
establish a diagnosis. We have to view it as a diagnos-
tic mosaic composed of many pieces, each of which 
is related to the other and is to be considered in the 
light of all the others. The integration of clinical  
and imaging results is the key to the appropriate use 
of diagnostic tools and to the improvement of diag-
nostic accuracy without losing important pieces of 
information confining and limiting them only into 
simple numbers.

Declaration of interest: The authors report no 
conflicts of interest. The authors alone are respon-
sible for the content and writing of the paper.

Acta Oncologica, 2012; 51: 122–144

ISSN 0284-186X print/ISSN 1651-226X online © 2012 Informa Healthcare
DOI: 10.3109/0284186X.2011.567997



	 A comment on a still open issue � 123

References

Nguyen NC, Kaushik A, Wolverson MK, Osman MM. Is [1]	
there a common SUV threshold in oncological FDG PET/
CT, at least for some common indications? A retrospective 
study. Acta Oncol 2011 doi: 10.3109/0284186X.2010.550933.
Basu S, Zhuang H, Torigian DA, Rosenbaum J, Chen W, [2]	
Alavi A. Functional imaging of inflammatory diseases using 
nuclear medicine techniques. Semin Nucl Med 2009;39: 
124–45.
Basu S, Chryssikos T, Moghadam-Kia S, Zhuang H,  [3]	
Torigian DA, Alavi A. Positron emission tomography as a 
diagnostic tool in infection: Present role and future possi-
bilities. Semin Nucl Med 2009;39:36–51.
Kim BH, Na MA, Kim IJ, Kim SJ, Kim YK. Risk stratifica-[4]	
tion and prediction of cancer of focal thyroid fluorodeoxy-
glucose uptake during cancer evaluation. Ann Nucl Med 
2010;24:721–8.

Traugott AL, Dehdashti F, Trinkaus K, Cohen M,  [5]	
Fialkowski E, Quayle F, et al. Exclusion of malignancy in 
thyroid nodules with indeterminate fine-needle aspiration 
cytology after negative 18F-fluorodeoxyglucose positron 
emission tomography: Interim analysis. World J Surg 2010;34: 
1247–53.
Kim BH, Na MA, Kim IJ, Kim SJ, Kim YK. Risk stratifica-[6]	
tion and prediction of cancer of focal thyroid fluorode
oxyglucose uptake during cancer evaluation. Ann Nucl Med 
2010;24:721–8.
Magini G, Farsad M, Frigerio M, Serra C, Colecchia A, [7]	
Jovine E, et al. C-11 acetate does not enhance usefulness of 
F-18 FDG PET/CT in differentiating between focal nodular 
hyperplasia and hepatic adenoma. Clin Nucl Med 2009;34: 
659–65.
Patel PM, Alibazoglu H, Ali A, Fordham E, LaMonica G. [8]	
‘False-positive’ uptake of FDG in a hepatic adenoma. Clin 
Nucl Med 1997;22:490–1.

Correspondence: Nghi C. Nguyen, Saint Louis University, 3635 Vista Ave. (at Grand Blvd.), Saint Louis, MO 63110, USA. E-mail: Nguyenn@slu.edu

(Received 15 February 2011; accepted 21 February 2011)

F18-FDG-PET/CT standardised uptake value threshold in 
discriminating benign vs. malignant lesions. Doubts and certainties in 
the era of evidence-based medicine (Response to Letter to the Editor)
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To the Editor,

We greatly appreciate the interest of Drs. F. Bertagna 
and R. Giubbini in our study, in which we concluded 
that a common SUVmax threshold did not exist in 
the four studied subgroups – solitary pulmonary 
nodules (SPNs) and respective mediastinal lymph 
nodes (LN), cervical LN staging of head and neck 
cancer as well as characterisation of adrenal lesions 
in cancer patients [1]. We found that the highly vari-
able FDG uptake in benign and malignant SPNs 
as well as mediastinal LNs was associated with the 
high prevalence of inflammation and/or infection 
within the chest, resulting in the high maximum 
standard uptake values (SUVmax) threshold of 3.6. 
Thus, the use of SUVmax threshold might be less 
reproducible and reliable in distinguishing benign 
from malignant lesions within the chest. In con-
trast, the FDG uptake in benign and malignant 
cervical LNs as well as adrenal lesions was less vari-
able and was associated with a lower prevalence of 
inflammatory and/or infectious processes, resulting 
in a lower SUVmax threshold of 2.2 and higher 
diagnostic accuracy. Therefore, SUVmax threshold 

might be reproducible and reliable for extratho-
racic regions where there is a low prevalence of 
inflammation and infection.

In this context, our results are in agreement with 
the notion made by Drs. Bertagna and Giubbini that 
inflammatory and infectious diseases frequently show 
high SUVmax values not significantly different from 
those seen in malignant tumors. We also agreed with 
the notion that many benign lesions such as thyroid 
adenomas and hepatic adenomas often show high 
SUVmax values similar to those seen in malignant 
tumors, making it difficult to distinguish between 
benign and malignant thyroid lesions as well as liver 
lesions. We acknowledge that an evaluation of SUV-
max threshold of these two tumour entities would 
have been interesting but would be beyond the scope 
of our study. Thus, the results of our study are pri-
marily applicable to the four tumour entities and  
site locations being studied. We cannot agree more 
with Drs. Bertagna and Giubbini that the integration 
of all information is important for an accurate diag-
nosis. As we pointed out in our work, the likelihood 
of malignancy within a lesion is influenced by the 
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