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SUMMARY 

Objective: Aim was to determine the diagnostic accuracy of 18F-fluorodeoxyglucose (18F -FDG) 
positron emission tomography (PET) in the preoperative diagnosis of thyroid nodules with 
indeterminate fine-needle aspiration biopsy results. 
 
Methods: Forty-two consecutive patients with thyroid nodules with indeterminate cytological results 
participated in this study. Abnormal 18F-FDG PET uptake was assessed visually and by measuring the 
maximum standardized uptake value (SUV max) in thyroid topography. All results were compared 
with final pathological results. 
 
Results: The presence of focal uptake correlated with a greater risk of malignancy (P = 0.018). All 
eleven malignant nodules had focal uptake (sensitivity: 100%). Of the 31 patients with benign nodules, 
there were 19 with positive uptake (specificity: 38.7%). The pre-PET probability of cancer was 26.2% 
(11 of 42), and this probability increased to 36.7% after PET for those patients whose exam showed 
focal uptake (11/30). The preoperative use of 18F-FDG PET would result in a significant reduction 
(39%, 12/31) in the number of thyroidectomies performed in patients with benign lesions. SUV max 
could not improve this degree of accuracy. There was no correlation between thyroid nodule size and 
SUV max value. Patients with carcinomas were younger than patients with benign lesions (P = 0.048). 
There was no other clinical, laboratory, or ultrasonographic variable related to malignancy. 
 
Conclusions: 18F-FDG PET provides high sensitivity to malignant lesions and may be a potentially 
useful tool in the evaluation of thyroid nodules with indeterminate cytological findings. For these 
nodules, the number of unnecessary thyroidectomies in a hypothetical algorithm using 18F-FDG PET 
would be reduced by 39 %.  
   
 
COMMENT
In Thyroid Updates in 2007, we 
commented on an article dealing with the 
same topic (see 2007-II-9, by de Geus-Oei 
et al.). The previous study was by a Dutch 
group from Nijmegen and the present one 
by Brazilian colleagues from Sao Paulo. 
Both studies reached almost exactly 
identical conclusions, namely that FDG-
PET-scan procedures are useful for 
assessment of thyroid nodules with 
inconclusive cytology.  In the Dutch study, 
 

the conclusion was that “the number of 
futile hemithyroidectomies could be 
reduced by 66%” and in the present work 
that “the number of unnecessary thyroidec-
tomies in a hypothetical algorithm using 
FDG-PET would be reduced by 39%”. 
 
In present study, 42 patients with 
inconclusive cytology by FNA were 
examined by PET-scan.  A majority was 
women (38/42) and ages varied between 
21 & 74 years. Maximum nodule diameter 
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was between 4 mm and 7 cm. After 
surgery, final pathological diagnoses 
comprised 11 carcinomas (26%), 22 
adenomatous goiters (52%), 8 follicular 
adenomas (19%), and 1 thyroiditis (2%). 
All malignant nodules showed focal uptake 
on PET-scan. It was also of interest that 4 
patients with a benign lesion and a positive 
PET-scan had an incidental papillary 
micro-carcinoma in the same lobe 
(diameters: 1 to 5 mm). 
The authors concluded that FDG-PET 
provides a high negative predictive value 
in the preoperative evaluation of thyroid 
malignancy in nodules and a positive 
predictive rate of 37%. 
One additional comment from this writer. 

The authors did not comment on the 
reasons for inconclusive cytology. The 
main (well-known) cause for inconclusive 
FNA cytology is poor technique 
(especially for sampling nodules) and lack 
of experience (especially for reading the 
slides). In the ‘best’ hands, the rate of 
inconclusive FNA cytology still exists but 
can be reduced to <10% (see Thyroid 
Updates 2008-I-5). It is therefore important 
to strive for better training in FNA 
cytology in order to avoid the unnecessary 
accumulation of highly expensive PET-
scan procedures. This remark, however, 
does not detract from the true interest of 
performing additional PET-scan, when 
medically indicated.  
(Daniel Glinoer, M.D.; Ph.D.) 
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