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SUMMARY  

Context: RET/papillary thyroid cancer (PTC) is a marker for papillary thyroid carcinoma, but its 
specificity has been questioned because of the disputed identification of RET/PTC in Hashimoto’s 
thyroiditis (Ht), oncocytic tumors, and other thyroid lesions. 

Objective: The objective of the study was to determine 1) whether RET/PTC occurs in non neoplastic 
follicular cell of HT, and 2) its recombination rate in thyroid tumors. 

Design/Patients: Forty three samples from 31 cases of HT were examined using FISH (interphase 
fluorescence in situ hybridization) with RET probes spanning the breakpoint region; real-time PCR to 
quantify RET/PTC1, RET/PTC3, and c-RET transcripts; and RT-PCR after laser capture micro-
dissection to enrich samples for follicular cells. The results were compared with those similarly 
obtained in 34 papillary carcinomas, eight thyroid oncocytic tumors, and 21 normal thyroids. 

Results: Normal samples showed no RET rearrangement. Sixty-eight percent (15 of 22) of HT were 
positive by FISH; in all thyroiditis, signals were localized to rare non neoplastic follicular cells; low-
level RET/PTC was identified in 17% (5 of 29) of thyroiditis cases by real-time RT-PCR and in an 
additional 6 of 11 real-time negative cases after increasing the sensitivity of detection with laser 
capture micro-dissection. Low RET/PTC1 levels were detected in 26% (9 of 34) of papillary 
carcinomas with an expression pattern and proportion of FISH-positive cells similar to those of the 
thyroiditis. Forty-seven percent (16 of 34) of papillary carcinomas and one oncocytic carcinoma 
expressed high RET/PTC1 mRNA levels. 

Conclusions: Low-level RET/PTC recombination occurs in non neoplastic follicular cells in HT and 
in a subset of papillary thyroid carcinomas. RET/PTC expression variability should be taken into 
account for molecular diagnosis of thyroid lesions. Overlapping molecular mechanisms may govern 
early stages of tumor development and inflammation in the thyroid. 

   
 
COMMENT
RET/PTC is an oncogene that results from 
a fusion between the RET gene (coding for 
the tyrosine kinase receptor) and the H4 
gene.  As of today, 11 different fusion 
partners of RET have been identified, 

giving rise to specific RET 
rearrangements, among which the most 
common types are RET/PTC1 and 
RET/PTC3. The fusion results in 
constitutive activation of the gene, thereby 
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explaining its oncogenic nature, clearly 
demonstrated in follicular thyroid cells. 
RET/PTC is found in 20-40% of adult 
sporadic papillary thyroid carcinomas, and 
its prevalence is even higher in children 
and patients exposed to radiation (i.e. 
Chernobyl). 
Originally, the RET rearrangement was 
considered specific for papillary 
carcinoma. More recently, however, the 
specificity of RET/PTC has been 
challenged by observations indicating that 
it could also be detected in other thyroid 
lesions (adenomas, benign and malignant 
oncocytomas) and even in some non 
neoplastic conditions such as Hashimoto’s 
thyroiditis (HT). Some of these studies 
have led to the conclusion that RET/PTC1 
and RET/PTC3 rearrangements could 
perhaps be found in virtually all thyroid 
glands affected by HT, suggesting that 
mutiple occult papillary thyroid 
carcinomas coexist with this common 
autoimmune disease. If such conclusion 
was correct, it would lead to a much more 
aggressive attitude towards the nodules 
that are so frequently associated with HT. 
Two important limitations must, however, 
be kept in mind. First, these studies had 
substantial technical limitations, rendering 
their conclusion debatable. Second, 
clinicians know that cancer is NOT 

frequently associated with HT, even after 
patients have been followed up for 30-40 
years. 
Using highly sophisticated and reliable 
techniques, the article by Rhoden et al. 
conclusively showed that RET/PTC was 
detectable in the majority of thyroid glands 
with HT, but that the positivity was 
segregated in rare follicular cells. 
Furthermore, the detection level was 
extremely low, with a cut-off point set at 
3.5%, while most investigators use a cut-
off limit of 10%. If a cut-off limit of 10% 
was used, virtually all positive samples 
detected in the present study would have 
been considered negative. 
Despite these limitations, the present 
article is important because it provides 
additional evidence that RET/PTC could 
be present within thyroid glands affected 
by HT. The significance of this low-level 
event, with respect to the risk of neoplastic 
transformation, remains to be elucidated. 
As stated by Dr Nikiforov who wrote an 
excellent editorial to accompany the 
publication of this article (and from whom 
I borrowed most of my commentaries), 
“we should separate the proven findings 
from speculation and exert caution, 
particularly when the well-being of 
patients is at stake”.   
(Daniel Glinoer, M.D.; Ph.D.) 
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