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Abstract. Familial cases of medullary thyroid carcinoma 
(MTC) may be diagnosed by genetic screening, while in 
sporadic tumors the diagnosis relies mainly on fine‑needle 
aspiration cytology. The aim of the present study was to 
determine the demographic, clinical and pathological char-
acteristics of MTC patients followed‑up at the Portuguese 
Institute of Oncology Francisco Gentil (Lisbon, Portugal). 
For that purpose, a retrospective analysis of 140 MTC patients 
diagnosed between 1990 and 2010 was performed. The results 
indicated that patients with hereditary MTC (11.4%) were 
significantly younger than patients with sporadic MTC. Of the 
latter, 34.3% had no clinical suspicion of MTC prior to surgery. 
The sensitivity of cytology and calcitonin (CT) assay in diag-
nosing MTC were 51.3 and 98.7%, respectively. All familial 
index cases and 69.0% of sporadic cases presented with 
advanced stage disease at the time of diagnosis, while 73.0% 
of familial MTC detected by genetic/pentagastrin screening 
were diagnosed at the early stage of the disease. Biochemical 
cure (BC) was achieved in 39.7% of patients and, of these, only 
6.5% relapsed. The 5 and 10‑year survival rates were 79.3 and 
73.6%, respectively. Age >45  years (P=0.026), advanced 
stage at diagnosis (P<0.001) and absence of BC (P<0.001) 
were predictors of a worse prognosis on univariate analysis. 
However, when the patients detected by genetic/pentagastrin 
screening were excluded from the analysis, age was no longer 
a prognostic factor, although disease stage remained a signifi-
cant prognostic factor. On multivariate analysis, BC was the 
only factor with a significant impact on prognosis (P=0.031). 
In addition, the present study confirmed that the majority of 
patients were diagnosed at advanced stages, and CT determi-
nation was observed to be more sensitive than cytology to diag-
nose MTC. Patients at early stages were more prone to achieve 
BC, which was a favorable prognostic factor. To the best of 

our knowledge, the present study reports for the first time that 
age at diagnosis is not a predictor of survival for patients with 
MTC when cases diagnosed by genetic/pentagastrin screening 
(who are usually young patients at the initial stages of the 
disease), are excluded from the analysis.

Introduction

Medullary thyroid carcinoma (MTC) accounts for 5‑10% of 
all thyroid cancer cases (1). MTC is a neuroendocrine tumor 
derived from parafollicular or ‘C’ cells that secrete calci-
tonin (CT), which is a sensitive serum biomarker, useful for 
diagnosis of MTC and postoperative follow‑up. MTC may be 
sporadic or familial, either in an isolated form [familial MTC 
(FMTC)] or as part of multiple endocrine neoplasia (MEN) 
type 2A or 2B syndromes (2). Familial forms of MTC are 
associated with mutations in the proto‑oncogene rearranged 
during transfection (RET), which are transmitted by an 
autosomal dominant mode. Genetic testing enables an early 
diagnosis among relatives of patients with FMTC. By contrast, 
the diagnosis of familial index cases and sporadic tumors 
mainly relies on fine‑needle aspiration cytology (FNAC), 
which has a considerable number of false‑negative results that 
may delay the diagnosis (3). Measurement of serum CT levels 
in nodular thyroid diseases is not unanimously considered a 
routine procedure. Surgery is the most effective treatment for 
these tumors (4,5). 

The overall cause specific mortality of these tumors is 
13.3-32.6% and 21.6-38.6% at 5 and 10 years, respectively (6). 
In previously reported cases, the main independent prognostic 
factors with influence on survival have been age and stage at 
diagnosis (survival rates at 10 years vary between 100% for 
patients in stage I and 20% for those diagnosed at stage IV) (7).

The aim of the present study was to determine the demo-
graphic, clinical and pathological characteristics of MTC 
patients followed‑up at the Portuguese Institute of Oncology 
Francisco Gentil (Lisbon, Portugal).

Materials and methods

The medical files of 140  patients with MTC who were 
diagnosed between 1990 and 2010 were reviewed in the 
present study. Cases were identified through the Portuguese 
South Regional Cancer Registry (Lisbon, Portugal) (http://
www.ror-sul.org.pt/) and from the database of the Department 
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of Endocrinology of the Portuguese Institute of Oncology 
Francisco Gentil. This study was approved by the Ethics 
Committee of our center. Written informed consent was 
obtained from patients submitted to genetic testing. Inclu-
sion criterion was histological diagnosis of MTC, which 
was reviewed by pathologists at the Portuguese Institute of 
Oncology Francisco Gentil in those cases of patients who had 
been operated at other institutions. Familial cases subjected 
to prophylactic surgery and reported by the pathologists as 
C-cell hyperplasia were not included in the study. Screening 
of familial cases was performed by CT stimulation with penta-
gastrin until 1994, and by RET mutation analysis thereafter. 
Calcitonin assay was performed by different methods over 
the years, from July 1988 to July 2000: ELSA-hCT (CIS bio 
international, Gif-sur-Yvette, France); solid-phase two-site 
immunoradiometric assay (IRMA), Reference Interval (RI) 
<10 pg/ml; from July 2000 to June 2006: IRMA hCT (CIS 
bio international, Gif-sur-Yvette, France); IRMA, RI<10 pg/
ml; from June 2006 to present time: Calcitonin Immulite 
2000 (Siemens Healthcare Diagnostics, Llanberis, Gwynedd, 
United Kingdom); IRMA, RI <8.5 pg/ml. Tumor stages were 
defined according to the tumor‑node‑metastasis (TNM) classi-
fication (8): Stage I (T1, N0 and M0); stage II (T2, N0 and M0); 
stage III (T3, N0 and M0 or T1‑3, N1a and M0); stage IVA 
(T4a, any  N and M0 or T1‑T3, N1b and M0); stage  IVB 
(T4b, any N and M0); and stage IVC (any T, any N and M1). 
Biochemical cure (BC) following surgery was considered 
when the CT levels measured at 3‑6 months following surgery 
were lower than the reference values. Recurrence was defined 
as the reappearance of high levels of CT or locoregional and/
or distant metastasis following a period of no evidence of 
disease. Patients were classified based on their status at the 
last follow‑up as succumbed to MTC, succumbed to other 
causes, alive without disease, alive with disease (biochemical 
or locoregional and/or distant metastasis) or not available for 
follow‑up.

Statistical analysis was performed with SPSS version 20.0 
(IBM SPSS, Armonk, NY, USA). χ2 test was used to compare 
categorical variables, while one‑way analysis of variance and 
Tukey's test were used to compare means. Cumulative survival 
curves were constructed using the Kaplan–Meier method; 
log rank test was used to evaluate differences in the survival 
between groups and an adjusted Cox regression model was 
performed to find the independent prognostic factors with 
influence on survival. Age was assessed as a categorical 
variable (≤45 versus >45 years) in this analysis. P<0.05 was 
considered to indicate a statistically significant difference.

Results

Of the 140 patients enrolled in the study, 87 (62.1%) were 
diagnosed with MTC at the Portuguese Institute of Oncology 
Francisco Gentil, whereas the remaining patients were 
referred to the above hospital following a first surgical 
intervention performed elsewhere. The average number of 
patients treated per year was 6.7. In total, 80 (57.1%) patients 
were females (female:male ratio, 1.3:1.0). Patients with FMTC 
were significantly younger than patients with sporadic MTC 
(33±20 vs. 57±15 years, respectively; P<0.05). Among the 
familial cases, there were 12 MEN type 2A, 1 MEN type 2B 

and 3 FMTC. Of these patients, 4 were index and 12 were 
diagnosed by genetic/pentagastrin screening across 7 different 
families. The genetic profiles and results of early thyroidec-
tomy of the familial cases analyzed in the present study were 
previously reported by Bugalho et al (9).

The underlying conditions leading to the diagnosis of MTC 
in patients not detected by screening were: Presence of thyroid 
nodules in 105 cases; cervical lymph nodes in 12 cases; distant 
metastases in 2 cases; increased serum CT levels in 2 cases; 
increased serum carcinoembryonic antigen levels in 1 patient; 
incidental finding in 1 patient operated for a larynx carcinoma; 
and in 5 patients the reason was not specified in their clinical 
files. Neck symptoms were present in 23 cases, while 15 patients 
complained of diarrhea, 6 of which had distant metastases. A 
total of 14 patients exhibited distant metastases at diagnosis, 5 of 
them in the liver, 4 in the lungs, 2 in the bones, 2 in the liver, 
lungs and bones, and 1 in the liver and bones.

Among the 128 (91.4%) patients not detected by screening, 
44 (34.4%) did not exhibit a preoperative suspicion of MTC, 
since FNAC was either negative for MTC or not requested and 
serum CT determination was not performed. FNAC and serum 
CT assay sensitivities were 51.3% and 98.7%, respectively. 
Patients with a negative FNAC for MTC (58 cases) had cyto-
logical findings reported as non‑diagnostic in 6 cases, benign in 
13 cases and suspicious for a different tumor in 39 cases. In total, 
129 (92.1%) patients were subjected to surgery, and total thyroid-
ectomy with cervical lymph node clearance was performed in 
72 cases (level VI in 6 of them), while total thyroidectomy was 
performed in 5 patients and hemithyroidectomy in 6 patients. 
Of the remaining 11 patients, 7 underwent palliative surgery, 

Table I. Histological characteristics of patients with medullary 
thyroid carcinoma.

Histological characteristics	 Patients

Tumor size, cm (mean ± standard deviation)	 3.6±2.3
Side, %
  Right lobe	 48
  Left lobe	 35
  Right and left lobes	 17
Multifocality, %	 23
Angioinvasion, %	 43
Extrathyroidal extension, %	 44
Lymph node metastasis, %
  Total	 43
  N1	   5
  N1a	   5
  N1b	 90
Associated histological diagnosis
  Total, %	 33
  Follicular hyperplasia, n	 19
  C‑cell hyperplasia, n	 10
  Papillary carcinoma, n	   4
  Follicular carcinoma, n	   3
  Lymphocytic thyroiditis, n	   8
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while 4 were not operated due to advanced disease. Neck radio-
therapy was performed in 21 (15.0%) patients, with a palliative 
intention in 18 cases and in an adjuvant setting in 3 patients. 
Of the patients with advanced disease, 9 (6.4%) were treated 
with classic chemotherapy and/or off‑label kinase inhibitors. 
The histological characteristics of the patients are presented in 
Table I. Somatic mutations in the RET, Ras and B-Raf genes 
were evaluated in 53 patients, and the results were previously 
published by Moura et al (10,11).

Staging at diagnosis was possible in 120 patients (Fig. 1), 
and demonstrated that 23 (19.2%) patients were in stage I, 
18 (15.0%) in stage II, 12 (10.0%) in stage III and 67 (55.8%) 
in stage IV (of which, 42 were in stage IVA, 11 in stage IVB 
and 14 in stage IVC) (P<0.05). The majority of the sporadic 
cases [72 (68.6%)] and all familial index cases presented with 
advanced stage (III-IV) whilst 72.7% (8 patients) of familial 
cases, detected by screening, were diagnosed at early stages 
of disease (stages I and II) (P=0.008). Among 116 patients 
with serum CT evaluation following primary surgery, BC 
was achieved in 46 patients (39.7%). Of these, only 3 patients 
(6.5%) relapsed, 1 of them with biochemical recurrence and 
2 with recurrence in the thyroidectomy surgical bed.

The median follow‑up time was 5  years. At the last 
follow‑up, 32  (22.9%) patients had succumbed to MTC, 
while 4 (2.9%) had deceased due to other causes, 38 (27.1%) 
were in remission and 38 (27.1%) were alive with disease. 
The remaining 28 patients (20.0%) were not available for 
follow‑up. In the group of patients that were alive with disease, 
biochemical evidence of disease (high serum CT levels) was 
present in 17 (44.7%) cases, while structural disease (locor-
regional disease, metastatic cervical lymph nodes or a mass 
in thyroidectomy surgical bed) was detected in 15 patients 
(39.5%) and distant metastasis in 6 patients (15.8%).

Survival analysis.  The survival rates at 5 and 10 years were 
79.3 and 73.6%, respectively, while median survival was not 
reached. When survival rate was analyzed for tumor stage at 
diagnosis, only 1 patient in stage II was observed to succumb to 
MTC, while no patients in stages I or III succumbed to MTC. 

The survival rates at 5 and 10 years for patients diagnosed 
with stage IV MTC were 58.6 and 49.0%, respectively. The 
patient in stage II who succumbed to MTC had been subjected 
to total thyroidectomy plus unilateral cervical lymph node 
dissection. His initial TNM staging was T2N0M0, and a RET 
somatic mutation in codon 918 was also detected in the tumor. 
Biochemical evidence of disease persisted, and 8 months 
following surgery, liver and bone metastases were detected. 
The serum CT levels of the patient during his last follow-up 
were 97,706 pg/ml. The patient succumbed to disease 4 months 
later. None of the patients who achieved BC succumbed to 
MTC, and the survival rates at 5 and 10 years for patients 
with postoperative hypercalcitoninemia were 71.9 and 62.4%, 
respectively. Patients detected by genetic screening exhibited 
a 100.0% survival rate at 5 and 10 years, while sporadic MTC 
patients exhibited a survival rate at 5 and 10 years of 78.3 and 
71.4%, respectively. For familial index cases, the survival rate 
at 5 and 10 years was 75.0 and 37.5%, respectively.

Univariate analysis was initially performed with the 
129 patients who underwent surgery with a curative intent. 
The following adverse prognostic factors for survival were 

Figure 2. Univariate analysis. (A) Biochemical cure following primary sur-
gery was a favorable prognostic factor (P<0.001). (B) Age did not influence 
survival when patients diagnosed by genetic screening or calcitonin stimula-
tion with pentagastrin were excluded from the analysis (P=0.077).

Figure 1. Stages at diagnosis of medullary thyroid carcinoma along the years.
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identified: Age >45  years (P=0.026), advanced stage at 
diagnosis (P=0.0001) and absence of BC (P=0.00001). When 
patients detected by genetic/pentagastrin screening were 
excluded from the analysis, age was no longer a prognostic 
factor (P=0.077), but stage of disease remained a strong 
predictor of survival (P<0.001) (Fig. 2). Multivariate analysis, 
performed with the initial 129 patients, revealed that only the 
absence of BC (P=0.031; 95% confidence interval, 0.001‑0.691) 
had a negative impact on prognosis.

Discussion

The incidence of MTC among the present patients remained 
stable throughout the years, although a high proportion of 
advanced cases was observed, probably due to the absence 
of routine serum CT determination in the management of 
thyroid nodules. At diagnosis, MTC was frequently revealed 
in an advanced stage of disease, as observed by other 
authors (6,12). A diagnosis of MTC, either in sporadic or in 
familial index cases, is usually suspected by FNAC and/or 
by detection of high serum CT levels in patients with thyroid 
nodules. In the present study, the sensitivities of FNAC and 
serum CT analysis for the diagnosis of MCT were 51.3 and 
98.7%, respectively. Among the patients analyzed in the 
present study, there was only 1 patient whose levels of preop-
erative CT (determined at another institution) were below 
the reference value. Following total thyroidectomy, the CT 
levels of this patient (measured at the Portuguese Institute 
of Oncology Francisco Gentil) were elevated, thus ruling out 
the possibility of a non‑secreting tumor. Routine CT deter-
mination in thyroid nodules is a controversial issue (2,13). 
For instance, Elisei et al (3), performed CT determination 
in 10,864 patients with thyroid nodules, and detected 1 case 
of MTC in every 250 patients screened. The authors veri-
fied that CT determination enabled a diagnosis of MTC at 
an early stage with 10‑year survival rates higher than those 
observed in MCT cases who were not detected by screening. 
In the present study, in 67.2% (39/58) of patients with a 
negative FNAC, the cytological findings were suspicious for 
carcinoma. Thus, FNAC provided an indication for surgery 
in ~2/3 of patients with negative‑MTC FNAC. However, in 
the present cohort, 22% of the patients would have not been 
subjected surgery due to a benign FNAC result. This value 
was higher than that previously published by the present 
authors in a smaller cohort (14), which was similar to the 
value described by Elisei et al (3), but lower than that reported 
by Papaparaskeva et al (15), whereby FNAC was positive for 
MTC in 89.0% (81/91) of the cases analyzed.

Of the 140 patients included in the present study, only 
11% represented familial cases, which indicates a prevalence 
significantly lower than that reported by others  (6,16‑19). 
However, the present study only included patients with MTC 
confirmed by histology, which may have underestimated the 
total number of familial cases. Patients detected by genetic 
screening were diagnosed at younger ages than sporadic 
cases, which is in agreement with the literature (6,19,20), and 
were also diagnosed at earlier stages of the disease (6,19,20), 
presenting 5 and 10‑year survival rates of 100.0%. This under-
lines the importance of early screening for mutation carriers. 
It also supports the idea that germline mutations should be 

investigated in sporadic cases, particularly in those with multi-
focality or C‑cell hyperplasia, since ≤10% of these patients 
represent hereditary MTC index cases (9,12). In agreement 
with previous studies (21,22), mutation in the codon 634 in the 
RET gene was the most prevalent among the present cohort. In 
previous studies published by the present authors (10,11), it was 
demonstrated that patients with 918 and 883 somatic mutations 
were associated with aggressive disease and higher number of 
lymph nodes metastases, higher percentage of multifocality, 
persistent hypercalcitoninemia following surgery and more 
advanced stages of disease at presentation than those with 
other RET mutations. Patients with Ras mutations exhibited an 
intermediate behavior between these two groups. Therefore, 
these results suggest that analyzing tumor DNA for RET and 
Ras mutations may be important, since their impact in patient 
prognosis may differ.

Specific survival at 5 and 10 years in the present cohort 
was 79.3  and 73.6%, respectively, which was similar to 
previous reports (16,19,20,22,23). Another possible adverse 
prognostic factor identified in the present study was age 
>45 years. However, when patients detected by genetic/penta-
gastrin screening were omitted in the univariate analysis, age 
was no longer a prognostic factor for survival, contrarily to 
disease stage, which remained a significant factor. This is due 
to the fact that patients detected by genetic screening were 
significantly younger than index or sporadic cases and exhib-
ited a survival rate at 5 and 10 years of 100.0%. Therefore, the 
influence of age on prognosis should be carefully assessed in 
cohorts with a high number of hereditary MTC cases, such 
as those available in the literature (4,6). This is important 
considering that there are certain studies (6) who defend that 
age should be considered in the staging of MTCs, as it happens 
in thyroid cancer of the follicular epithelium.

In the present study, postoperative CT was the only 
prognostic factor observed to exert a significant impact on 
survival, as previously described by other authors (20). In fact, 
of the 40.0% of patients who achieved BC following the first 
surgical procedure, only 3 patients (6.5%) relapsed. Therefore,  
complete resection should be performed, if feasible.

The present cohort consisted of a considerable number of 
MTC patients followed‑up in a single institution (and therefore, 
with uniform criteria for collecting data) and with a median 
follow‑up time similar to other published studies  (6,16). 
However, the current study presents certain limitations: i) It 
is a retrospective analysis that included patients referred 
from other institutions; thus, it was not possible to retrieve 
certain information for these patients. In addition, the surgical 
protocols for these patients may have varied across institu-
tions, which may have influenced the results in terms of cure, 
survival and recurrence; ii) since the studied period was long,  
it is likely that the surgical protocols varied for each tumor 
stage over the years.

In conclusion, the present study confirms that the majority 
of MTCs are detected in advanced stages of disease, and that 
CT determination is more sensitive than FNAC in the diag-
nosis of these types of carcinoma. Furthermore, the present 
study demonstrated that the annual incidence of these tumors 
has remained stable for the past two decades, contrarily to the 
‘epidemic’ increase that has been observed for papillary thyroid 
carcinomas. Once subjected to primary surgery treatment, if 
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BC is achieved, relapse of MTC is rarely observed. To the best 
of our knowledge, the present study is the first to report that 
age is only capable of acting as a potential prognostic factor 
if patients detected by genetic screening are considered in the 
analysis, since these patients are usually diagnosed earlier and 
at initial stages of the disease.
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