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other than 18F-FDG have also been used in endocrinol-
ogy to evaluate different metabolic pathways (Tables 
1, 2). For example, Iodine-124 (124I) has been used 
to study the iodine metabolism in thyroid tumors.3 
Fluorine-18-Dihydroxyphenylalanine (18F-DOPA), 
which assesses the amino acid uptake, decarboxyla-
tion and storage,4 and Gallium-68-somatostatin ana-
logues (68Ga-SMS), which evaluate the somatostatin 
receptor status,5 are PET tracers particularly useful 
in medullary thyroid carcinoma, paraganglioma/
pheochromocytoma and other neuroendocrine tumors 
(NETs). Fluorine-18-Dopamine (18F-Dopamine) 
and Carbon-11-Hydroxyephedrine (11C-HED) assess 
the catecholamine uptake and storage and are use-
ful in NETs and in tumors of the adrenal medulla. 
Lastly, Carbon-11-Metomidate (11C-Metomidate) and 
analogues are PET tracers used in the evaluation of 
lesions of the adrenal cortex.6

The aim of this article is to provide an overview 

about the role of PET and PET/CT with different 
tracers in thyroid and adrenal diseases

PET and PET/CT in thyroid diseases

During the last two decades PET and PET/CT 
with different tracers have been used increasingly in 
patients with thyroid diseases, including differentiated 
thyroid carcinoma (DTC), poorly differentiated and 
anaplastic thyroid carcinoma (PDTC and ATC), and 
medullary thyroid carcinoma (MTC). The usefulness 
of these techniques in assessing indeterminate thyroid 
nodules at fine needle aspiration biopsy (FNAB) and 
the clinical relevance of thyroid incidental 18F-FDG 
uptake at PET imaging have been also evaluated.

- PET and PET/CT in differentiated thyroid 
carcinoma

DTC cells expressing the sodium-iodine symporter 
take up radioiodine. In a small percentage of DTC 

Table 1. Most frequently used PET tracers in thyroid tumors

PET tracers Function explored Thyroid tumors evaluated

Fluorine-18 Fluorodeoxyglucose
(18F-FDG)

Glucose metabolism Poorly differentiated and more aggressive 
thyroid tumors

Iodine-124 (124I) Iodine metabolism Differentiated thyroid carcinoma

Fluorine-18-Dihydroxyphenylalanine
(18F-DOPA)

Amino acid uptake, decarboxylation  
and storage

Medullary thyroid carcinoma

Gallium-68-somatostatin analogues
(68Ga-SMS)

Somatostatin receptor expression Medullary thyroid carcinoma

Table 2. Most frequently used PET tracers in adrenal tumors

PET tracers Function explored Adrenal tumors evaluated

Fluorine-18 Fluorodeoxyglucose
(18F-FDG)

Glucose metabolism Poorly differentiated and more aggressive 
adrenal tumors

11C-Metomidate
(11C-Metomidate)

Corticosteroids synthesis Tumors of the adrenal cortex

Fluorine-18-Dihydroxyphenylalanine
(18F-DOPA)

Amino acid uptake,  
decarboxylation and storage

Paraganglioma/Pheochromocytoma

Gallium-68-somatostatin analogues
(68Ga-SMS)

Somatostatin receptor expression Paraganglioma/Pheochromocytoma

Fluorine-18-Dopamine
(18F-Dopamine)

Catecholamine uptake and storage Paraganglioma/Pheochromocytoma

Carbon-11-Hydroxyephedrine
(11C-HED)

Catecholamine uptake and storage Paraganglioma/Pheochromocytoma




