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FDG Limitations and Solutions
R. Hustinx (Liège)

It has long been recognized that FDG uptake is not limited to tumor lesions. A wide variety of non 
neoplastic conditions lead to significant accumulation of the tracer. These include healing processes, 
inflammatory diseases such as arthritis or Crohn’s disease (1), infectious and granulomatous diseases 
such as tuberculosis or sarcoidosis (2).

In vitro studies with mixed preparation of WBC incubated in FDG-rich media have shown that granulo-
cytes account for the major part of the uptake (3). However, depending on the pathological condition, all 
types of WBC, as well as granulation tissue, may show highly increased FDG uptake. In turpentine-indu-
ced inflammatory models, fibroblasts, endothelial cells and phagocytes of macrophages and neutrophi-
les were the most active cells (4). Other models include concanavalin-activated T cells (5) neutrophiles 
and macrophages in bacterial abscesses (6) or B lymphocytes following viral infection (7). Interestingly, 
insulin does not increase uptake in inflammatory cells (8) and increased blood glucose levels in patients 
up to 250 ng/dl does not affect FDG uptake in those cells (9).

FDG uptake in tumors does not reach a plateau until up to several hours after injection (10,11) while 
there is a rapid wash out in in vitro studies with WBC (3). The uptake kinetics has thus been proposed 
as a parameter to help differentiating tumors from inflammation or infection. Dual time point imaging 
showed stable or decreasing SUVs in inflammatory head and neck lesions (12) or benign solitary pul-
monary nodules while the SUVs increased over time in malignant lesions. On the other hand, the method 
was not helpful for distinguishing invaded lymph nodes from benign ones in NSCLC patients (13) and 
granulomatous lesions also show increasing FDG uptake, very similar to malignant lesions.

Dynamic studies in animal models also yielded very conflicting results. There was not difference in the 
wash out of FDG in tumors and enterocoli infections (14), but imaging at 40 and 70 minutes post-
injection showed differences in uptake kinetics between tumor and turpentine induced inflammatory 
lesions (15).

Considering the available data, it appears that a stable or decreased uptake over time tends to reduce 
the likelihood of malignancy although an increase over time cannot be considered as the signature of 
malignancy. Further work is needed before considering dual time point imaging as a reliable method for 
differentiating inflammation and cancer in routine clinical practice.

Finally, although data remain scare, the CT appearance of the lesion on the PET/CT study should obviously 
help characterizing a significant amount of equivocal foci.
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