
190 ROVCANIN B

confirmed as carriers of familial MTC, and therefore it is 
important to test new MTC patients for RET mutations in 
order to detect the increased risk at family members13,14. 
Genetic counselors and physicians require a considerable 
effort when they have to provide information to patients 
with MTC, regarding clinical expression, risks, and dis-
ease outcome. This results from the differences encoun-
tered in disease’s time of initiation, symptoms, prognosis, 
and response to therapy. Different human populations and 
ethnic groups display a considerable variability in the fre-
quencies of RET mutations. Table 2 shows the compari-
son of RET mutation frequencies obtained in the Serbian 
population with other European cohorts15-19.

The characteristic of the Serbian ethnic group is the 
Cys634Phe mutation, which is prevalent in 31 % of ge-
netically confirmed cases of MTC. Like in other cohort 
studies, the mutations in codon 634 predominate in all 
European populations. When mutations in codon 634 
are considered, there is no pattern in the profile of clini-
cal manifestations and the time of diagnosis, as it can 
be witnessed from the displayed results. The majority 
of MENIIa cases were carriers of this mutation. How-
ever, the mutations detected in codon 13 (Leu790Phe 
and Tyr791Phe) have a common clinical characteristic 
which is C-cell hyperplasia. The consensus document 
of the 7th international workshop on Multiple Endocrine 
Neoplasia and National Cancer Centers Network states 

that patients with mutations found in codons 790 and 
791 have the relatively smaller risk for developing the 
aggressive form of MTC20,21. According to the American 
Thyroid Association, the highest risk is attributed to the 
carriers of Val804Met and mutations in codon 63422. Car-
riers of mutations in codon 618 hold a medium risk for 
developing aggressive MTC, based on the findings of the 
North American Neuroendocrine Tumor Society23. In ac-
cordance to the other studies, we detected only a single 
carrier of the Cys618Arg mutation, which is also only 
occasionally present in the other European cohort groups. 
Although the Ser904Ser mutation has a silent phenotype 
effect on protein structure, its role in MTC development 
remains controversial. In the current study, a single case 
of Ser904Ser carrier was found to have C-cell hyperplasia 
after pathohistological examination of the excised thyroid 
tissue. Other studies also describe this mutation among 
patients with MTC, but with inconclusive evidence re-
garding any genetic association, expressing the need for 
further studies to demonstrate the link between Ser904S-
er mutation and MTC development24,25. The American 
Thyroid Association and European Thyroid Association 
recommend the genetic screening as a very useful diag-
nostic tool for all MTC patients22,26. Since the mutations 
in codon 634 are most common in Serbian and in other 
European populations, a cost-efficient genetic screening 
should primarily target this codon, and in case of nega-
tive findings, the other codons should be examined for 
mutations according the order of their prevalence. The 
mutations in the cysteine-rich codon 634 are most preva-
lent since they cause the early onset of disease, especially 
MENIIa syndrome, where they are present in about 85 
% of cases7,27,28. There is a possibility that one could be a 
carrier of multiple RET gene mutations either in sporadic 
or familial cases, which was previously published in the 
paper of Jindrichiva et al, and therefore the testing of 
multiple exons is necessary for adequate genetic diagno-
sis29. Thyroid carcinoma is the most common endocrine 
malignancy worldwide with its diagnostic approach com-
prising of relevant imaging, clinical examination, and 
fine-needle aspiration biopsy. In approximately 25 % of 
patients with thyroid nodules, the diagnosis cannot be es-
tablished by cytological examination30. The influence of 
molecular genetic and epigenetic biomarkers is expected 
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Figure 2: The percentage of the different RET (REarranged 
during Transfection) gene mutations presented by their 
localization in different RET gene exons.

Table 2: The percentage of RET (REarranged during Transfection) gene mutations in families with hereditary medullary 
thyroid carcinoma in different European populations, compared with the data obtained in the referral Center for Endocrine 
Surgery in Belgrade. Beside the RET gene codons shown in the table, a mutation in codon 904, detected in Serbian population, 
has not been detected in any of other European cohorts15-19. 

Codon Czech Rep. France Germany Greece Italy Spain Serbia
618 0 6.2 % 5.4 % 6.9 % 7.6 % 3.9 % 2.4 %
634 45.8 % 47.4 % 35.6 % 32.8 % 26.3 % 65.4 % 66.7 %
790 0 4.1 % 12.7 % 0 4 % 0 2.4 %
791 12.5 % 0 6.8 % 0 1 12.5 7.1 %
804 12.5 % 15.5 % 9.3 % 5.2 % 26.3 % 0 19 %

Number 24 97 205 58 198 26 42




