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In recent years, other isotopes have been used in the 
evaluation of thyroid diseases, such as the somatostatin 
analogue depreotide (Figure 5), but its usefulness in 
the evaluation of thyroid pathology and in particular 
in thyroid cancer is still under investigation.51

Positron Emission Tomography

The use of PET in thyroid cancer evaluation has 
increased dramatically in recent years thanks to the 
characteristics of the most frequently used radiotracer 
F18-fluorodeoxyglucose (FDG), a glucose analogue 
which is accumulated in tissues with a high glucose 
metabolism due to an elevated membrane glucose 
transport and increased intracellular glycolytic path-
way activity. Nowadays, FDG-PET is well established 
as an important imaging modality in oncology for 
tumour staging, restaging and detection of recur-
rence, as well as a good instrument for monitoring 
treatment response.52 On whole body FDG-PET 
scans for non-thyroid disease, a normal thyroid gland 
demonstrates absent or low grade FDG uptake. Since 
its availability for clinical use in the follow-up of dif-
ferent diseases, especially in oncology, FDG-PET has 
incidentally identified thyroid uptake. In general, a 
diffuse uptake by the thyroid gland is considered to be 
benign and very likely secondary to thyroiditis and/or 

hypothyroidism, while a focal uptake of the thyroid 
on FDG-PET is defined as an incidentaloma, which 
is more clinically significant owing to its high risk of 
malignancy ranging from 25% to 50%. Further cor-
relation or investigation of the thyroid function and/or 
ultrasound, together with a cytological diagnosis, 
should be advised in such cases.53

FDG-PET has demonstrated its greatest utility in 
the evaluation of thyroid cancer cases with dedifferen-
tiated tumours which are radioiodine therapy resistant 
due to noniodine uptake by the lesions (Figure 6). In 
such cases in which, despite clearly elevated Tg levels, 
the radioiodine imaging is negative or demonstrates 
only faint iodine uptake, the best method of explo-
ration is FDG-PET. In these instances, we will find 
a negative result on iodine scintigraphy but FDG-
PET-positive uptake, a reflection of the accelerated 
metabolic state and the lower grade of radioiodine 
uptake in the dedifferentiated tumors. On the other 
hand, indolent slow-growing thyroid tumors will yield 
a positive result on iodine scintigraphy but a negative 
FDG-PET. This phenomenon, published in 1996, 
is called “flip-flop” and describes the reciprocal 
imaging relationship between radioiodine uptake 
and FDG-PET.54 Therefore, FDG-PET uptake in 
thyroid cancer is a sign of bad prognosis as it reflects 

Table 2. European consensus for the study and follow-up of thyroid nodules.
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