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Abstract Medullary thyroid carcinoma (MTC) is a rare form
of malignancy, having an intermediate prognosis. Controver-
sies exist regarding the best surgical approach. The aim of the
study was to analyze the outcome in a group of patients with
MTC, diagnosed and followed up in a single care center. We
performed a retrospective analysis of all the patients diag-
nosed with MTC in the Department of Endocrinology from
the County Emergency Hospital Timisoara between 1992 and
2012. The study group included 19 patients, 6 men (31.6 %),
mean age 41.2±12.5 years (20–72 years). The preoperative
diagnosis was based on the protocol for nodular thyroid dis-
ease. Total or near-total thyroidectomy was performed in 10
out of 16 patients who could be operated. Postoperative
follow-up included repeated measurements of serum calcito-
nin and imaging investigations. Nine out of the total of 19
(47.3 %) patients had hereditary forms of MTC. Most of the

cases (84.2 %) were submitted to surgery. The median dura-
tion of follow-up was 84 months. The pTNM staging indicat-
ed that the majority of the patients with hereditary MTC were
diagnosed in an earlier stage. Disease remission was achieved
in 7 cases (43.8 %). Four patients, all with sporadic forms,
died. Survival rates at 1, 5 and 10 years were significantly
higher (p=0.048) in patients with hereditary MTC. An early
diagnosis of MTC allows a better surgical approach and an
improved survival rate. We support the general recommenda-
tion that modified radical neck dissection is not necessary for
all the patients with MTC.
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Introduction

Medullary thyroid carcinoma (MTC) is a rare form of malig-
nancy that accounts for about 3–10 % of all thyroid carcino-
mas. It is derived from the parafollicular cells (C cells) of the
thyroid and occurs as sporadic or hereditary (inherited) forms,
displaying several clinical behaviors. Sporadic MTC is usual-
ly unilateral and represents 75 % of the cases. Inherited forms
(25 %) are most often bilateral and multicentric. The heredi-
tary variety can be transmitted as a single entity, familial
MTC, or it can occur in association with other malignancies,
constituting multiple endocrine neoplasia (MEN) type 2A and
2B syndromes (MEN-2A and MEN-2B) [1].

Several MEN-2Avariants have been described. In addition
to MTC, the patients with this syndrome present with pheo-
chromocytoma (50 %), parathyroid neoplasia (10–35 %), cu-
taneous lichen amyloidosis (<10 %), or Hirschprung’s disease
(rarely) [2].

* Adrian Vlad
vladrian@hotmail.com

1 Department of Endocrinology, BVictor Babes^ University of
Medicine and Pharmacy, Piata Eftimie Murgu nr. 2,
300041 Timisoara, Romania

2 Department of Biostatistics andMedical Informatics, BVictor Babes^
University of Medicine and Pharmacy, Piata Eftimie Murgu nr. 2,
300041 Timisoara, Romania

3 The Second Surgery Department, BVictor Babes^ University of
Medicine and Pharmacy, Piata Eftimie Murgu nr. 2,
300041 Timisoara, Romania

4 Department of Diabetes and Metabolic Diseases, BVictor Babes^
University of Medicine and Pharmacy, Piata Eftimie Murgu nr. 2,
300041 Timisoara, Romania

5 Department of Pathology, BVictor Babes^ University of Medicine
and Pharmacy, Piata Eftimie Murgu nr. 2,
300041 Timisoara, Romania

Indian J Surg (August 2016) 78(4):309–314
DOI 10.1007/s12262-015-1386-5

http://orcid.org/0000-0002-1824-2628
http://crossmark.crossref.org/dialog/?doi=10.1007/s12262-015-1386-5&domain=pdf


MEN-2B syndrome consists in a combination of MTC with
pheochromocytoma (50 %) or intestinal ganglioneuromatosis
and mucosal neuromas (>98%). The patients have a marfanoid
habitus (>95 %) and lack parathyroid disease [2].

The prognosis of MTC is intermediate between the ana-
plastic and the differentiated thyroid cancer. It is known that
the clinical course of the disease varies from case to case.
Some patient- and disease-related factors, such as age at diag-
nosis, extent of disease, and type of surgical intervention, may
influence the clinical outcome, although these data are still
controversial [3].

The potentially curative treatment for MTC is surgery,
consisting in total thyroidectomy with dissection of lymph
nodes in the central compartment of the neck [1, 3]. According
to the current guidelines of the American Thyroid Association
and European Thyroid Association, the recommendations are
for a modified radical neck dissection of the ipsilateral and
contralateral compartment in cases with evidence of suspi-
cious or metastatic nodes at preoperative imaging [4–6]. There
are some authors who advocate the necessity of modified rad-
ical neck dissection (ipsilateral or bilateral) at the initial oper-
ation even in patients without any evidence of suspicious
lymph nodes [7, 8]. This more aggressive approach, which
significantly raises the morbidity related to the intervention
[9, 10], is justified, in their opinion, as the tumor has early
lymphatic metastasis.

The aim of the present study was to evaluate the clinical
outcome of MTC in a group of patients treated and followed
up in a single care center over a 20-year interval and to assess
their long-term disease-free survival according to the form of
the disease (hereditary or sporadic) and the type of surgery.

Material and Methods

Subjects

This was a retrospective study that included 19 patients, 6 men
(31.6 %) and 13 women (68.4 %), male/female ratio 1:2.1,
having mean age at diagnosis 41.2±12.5 years (median
42 years, range 20–72 years). They were diagnosed with
MTC in the Department of Endocrinology from the County
Hospital Timisoara, Romania, between years 1992 and 2012.
The data for all the patients were collected from the day of the
diagnosis to the last visit in the clinic (for those who are alive)
or until their death.

Diagnosis and Therapy of MTC

Data about the personal and family history, biochemical eval-
uation, surgical intervention, pathological result, and long-
term outcome were collected retrospectively from the medical
records of the patients. The family history was reviewed in

order to determine if the disease was sporadic or hereditary. A
case was considered hereditary based on a family history of
MEN-2 syndrome, on the association with other neoplasia,
and/or on the finding of the RET mutation at genetic testing.

The diagnosis of MTC was based on clinical picture, bio-
chemical tests (elevated basal serum calcitonin and
carcinoembryonic antigen—CEA), and imaging (ultrasonogra-
phy of the cervical region, CTscans and/orMRI). Genetic testing
for RET mutations has been available since the year 2004 and
has been performed in all the 11 cases diagnosed subsequently.

Calcitonin was determined by a chemiluminiscence immu-
noassay method (DiaSorin, Stillwater, MN). The normal ref-
erence value is <18.2 pg/mL for men and <11.5 pg/mL for
women. Serum CEA levels were measured with a commercial
chemiluminiscent microparticle immunoassay (Axsym Ab-
bott Laboratories, Tokyo, Japan). The normal reference value
is <10 ng/mL. The genetic tests were performed in two cen-
ters, one in Germany and the other in Sweden, based on an
international collaboration.

All the surgical interventions were carried on in our hospi-
tal (most of them in the Second Department of Surgery).

The confirmation of the diagnosis was based on the patho-
logical examination, with the classical hematoxylin-eosin
staining, performed in all operated patients, and, in some
cases, on immunohistochemistry that indicated a positive re-
action to calcitonin.

After the surgical intervention, a pTNM staging could be
performed, according to the last recommendations from 2003
[11, 12].

Follow-Up

The protocol for surveillance was not standardized. In general,
the patients were evaluated for the first time between 1 and
2 months after surgery, when basal serum calcitonin and, in
some cases, serum CEA were measured, and imaging tests
were performed. Patients with postoperative high values of
calcitonin (n=6) were submitted to various imaging investi-
gations, in order to detect metastases: I131 or Tc99 thyroid
scintiscans, bone scintigraphy, CT, or MRI for cervical region,
mediastinum, thorax, and abdomen.

Patients were considered in complete remission if the cal-
citonin levels returned to normal range following surgery.
Biochemically active disease was diagnosed based on postop-
erative elevated basal calcitonin levels. Clinically persistent
MTC was defined as the presence of a detectable local disease
or of metastases after surgery, in addition to elevated basal
calcitonin levels.

Ethics

All the procedures related to the study were approved by the
Local Ethics Committee of the hospital.
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Statistical Analysis

Data were collected and analyzed using SPSS v.17 statistical
suite (SPSS Inc, Chicago, IL). Results were expressed as me-
dian and interquartile range (values without Gaussian distri-
bution) or mean values±standard deviations (values Gaussian
distributed), after testing for normality with Shapiro-Wilk test.
The significance of differences between groups was analyzed
with Fisher’s exact test (percentages), Mann-Whitney U test
(non-Gaussian variables), and unpaired Student’s t test
(Gaussian variables). Survival was evaluated with the
product-limit estimate method (Kaplan-Meier), and survival
curves were compared with the log-rank test. The threshold
for significance was set at p<0.05.

Results

Baseline Data

From the entire study group, 10 patients (52.7 %) had the
sporadic form of MTC (Table 1). All the patients diagnosed
with the hereditary form had MEN-2A syndrome. Family his-
tory was positive in 8 of these cases; 5 patients presented other

neoplasia (unilateral or bilateral pheochromocytoma). The ge-
netic test was performed in 7 cases with hereditary MTC
(77.8 %). The RET mutations detected were in the 11th exon,
codon 634, represented by a Cys634Phe substitution (C634F)
in 3 cases and a Cys634Trp substitution (C634W) in 4 pa-
tients. The mutations found are specific for the MEN-2A
phenotype.

Basal or preoperative serum calcitonin level was measured
in 8 patients (42.1 %): 5 with hereditary disease and 3 with
sporadic forms. The values ranged between 57.6 and 12,
468 pg/mL.

Surgical Therapy

Sixteen out of 19 (84.2 %) patients were submitted to surgery.
The intervention was represented by total thyroidectomy with
central (levels VI and VII) and bilateral neck (levels II, III, IV,
and V) lymph nodes dissection in 2 cases (10.5 %), total or
near-total thyroidectomy in 10 patients (52.7 %), subtotal
followed by total thyroidectomy in 2 cases (10.5 %) and sub-
total, palliative surgery in 2 patients (10.5%). The remaining 3
patients (15.8 %) were not operated: 1 (5.3 %) patient was due
to a very poor general condition and multiple metastases at

Table 1 Baseline characteristics
of the study group All patients Sporadic forms

(n=10; 52.7 %)
Hereditary forms
(n=9; 47.3 %)

pa

Age at diagnosis (years) 41.2±12.5 37.8±11.8 44.2±13 NS

Male/female (n) 6/13 4/6 2/7 NS

Local disease (n, %) 14 (73.7) 6 (60) 8 (88.9) NS
Disseminated disease (n, %) 5 (26.3) 4 (40) 1 (11.1)

RET mutation 7/11 0/4 7/7 0.003

NS not significant
a p between sporadic and hereditary forms

Table 2 Distribution of the
patients according to the pTNM
staging (2009)

Parameter All cases (n=16) Sporadic forms (n=9) Hereditary forms (n=7) pa

T1 (n, %) 5 (31.2) 1 (11.1) 4 (57.1) NS

T2 (n, %) 6 (37.5) 4 (44.5) 2 (28.6) NS

T3 (n, %) 3 (18.8) 2 (22.2) 1 (14.3) NS

T4a-b (n, %) 2 (12.5) 2 (22.2) 0 (0) NS

N1a (n, %) 1 (6.3) 1 (11.1) 0 (0) NS

N1b (n, %) 2 (12.5) 1 (11.1) 1 (14.3) NS

M1 (n, %) 1 (6.3) 1 (11.1) 0 (0) NS

Stage I (n, %) 5 (31.2) 1 (11.1) 4 (57.1) NS

Stage II (n, %) 7 (43.8) 5 (55.6) 2 (28.6) NS

Stage III (n, %) 1 (6.3) 1 (11.1) 0 (0) NS

Stage IVa–c (n, %) 3 (18.8) 2 (22.2) 1 (14.3) NS

NS not significant
a p between sporadic and hereditary forms
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diagnosis and 2 patients (10.5 %) recently diagnosed through
genetic testing are still on the waiting list.

pTNM Staging

The distribution of the 16 operated cases, according to the last
pTNM staging, is presented in Table 2. This indicates that
most of the patients with hereditary forms were diagnosed
and operated in an earlier stage of the disease, in comparison
with sporadic MTC cases.

Clinical Evolution of the MTC

The median duration of follow-up was of 84 months (range 6–
168 months). Disease remission was achieved in 7 out of the
16 cases submitted to surgery (43.8 %): 3 (18.8 %) with he-
reditary and 4 (25 %) with sporadic form of MTC. Biochem-
ically active disease was detected in 9 patients (56.3 %), 6
females and 3 males. From these, 6 cases were labeled as

having clinically persistent MTC. Two of these patients were
operated again, 5 and 8 years later, respectively, for local me-
tastases in cervical lymph nodes.

Until the end of year 2012, 4 patients (21.1 %), all diag-
nosed with sporadic forms of MTC, died due to complications
of the primary tumor or the metastases. One of them (who was
diagnosed in an advanced stage and could not be operated)
died 1.5 years later. The other 3 fatal cases were represented
by the 2 patients who underwent only palliative surgery and
by 1 patient who developed, in time, multiple distal metastases
(the last case died 13 years after the first surgical intervention).
The median survival period for these 4 patients was 2.75 years
(range between 1.5 and 13 years).

The 1, 5, and 10 years survival rates for the whole group
were 95, 78, and 62 %, respectively. For the cases with hered-
itary disease, the survival rates were 100 % at 1, 5, and
10 years. All these patients are in good general condition. In
the group of the patients with sporadic form, the survival rates
were significantly lower (p=0.048): 90, 63, and 57 %, respec-
tively (Fig. 1).

Discussion

MTC is an uncommon form of thyroid cancer and has a var-
iable clinical presentation, evolution, and response to therapy.
Several studies that analyzed the prognostic factors, progres-
sion of the disease, and survival rates have yielded contradic-
tory results. Some of the differences could be explained by the
rarity of this cancer, difficulties in the grouping, and the
follow-up of many patients in a single center, heterogeneous
collection and reporting of the data, and a continuous im-
provement in laboratory diagnosis and imaging
investigations.

Fig. 1 Survival rates in patients with sporadic and hereditary forms of
medullary thyroid carcinoma

Table 3 Comparison of the characteristics and evolution of patients with MTC in different single centers

Vlad
et al.

Grozinsky-
Glasberg
et al. [3]

Gülben
et al. [13]

Clark
et al. [14]

Rendl
et al. [15]

Hyer
et al. [16]

Dottorini
et al. [17]

Kebebew
et al. [18]

Ito
et al. [19]

Study period 1992–2012 1970–2006 1993–2003 1969–2000 1996–2008 1949–1998 1970–1992 1960–1998 1975–2005

Number 19 51 32 30 32 162 53 104 118

Mean age (years) 41 47 45 (median) 38 (median) 40; 42 (median) 44 (median) 47 (median) 38 –

Women (%) 68.4 57 59 56.6 62.5 54 60.3 53 –

Hereditary
forms (%)

47.3 20 0 30 34 32 17 44 39

Distant
metastases (%)

26.3 27.4 28 40 18.8 48 – – 2.5

Follow-up (years) 7 (median) 9.5 (median) 4 (median) 12.4 (median) 9.5 (median) 9 (median) 4 (median) 5 (median) 11.75 (mean)

Survival (%)

1 year 95 – – – – – – – –

5 years 78 88 51 97 96 72 74.4 89.3 –

10 years 62 85 – 88 91 56 71 86.5 96.6
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According to our knowledge, this is the first study that has
analyzed the outcome of the patients with this type of thyroid
cancer followed up in a single endocrine care center in Roma-
nia. In addition, the majority of the patients underwent surgery
in a single clinic from the same hospital.

Total thyroidectomy with bilateral neck lymph nodes dis-
section was performed only in 25 % of the operated cases, but
total or near-total thyroidectomy was performed in the major-
ity of the patients, where it was feasible (in 2 cases only pal-
liative surgery could be performed).

The overall survival rate in our study was 95 % at 1 year,
78 % at 5 years, and 62 % at 10 years, similar to other pub-
lished data (Table 3). It was significantly better in cases with
hereditary forms of MTC, probably due to a better awareness
of the disease and, consequently, an earlier diagnosis
(Table 2). All the four patients who died had sporadic forms
of MTC and were diagnosed in an advanced stage (three in
stage IV, including the patient who could not be operated, and
one in stage III). From the patients who died, two benefitted
only from palliative surgery and one could not be operated.
One can state that proper surgical intervention performed in an
early stage of the disease ensures a prolonged survival of these
cases.

By comparing the patients’ data with those reported by
other center studies (Table 3), the percentage of women was
higher in our group, without having a clear explanation for this
finding.

The hereditary forms of the disease represented almost half
of the cases. This high percentage could be a consequence of
the active screening of MTC among the relatives of the pa-
tients with familial forms, the underdiagnosis of the sporadic
forms or the reduced frequency of sporadic forms in Romania
(or, at least, in our region), taking into account that in the last
years, the measurement of calcitonin became a routine for the
evaluation of nodular goiter.

We mention that all the cases with hereditary MTC
belonged to MEN-2A syndrome, which is known to have a
better survival rate in comparison to other hereditary forms [4,
20, 21].

The strengths of our study are follow-up of the patients in
a single endocrine care unit that allowed access to all the
available data and the possibility to perform genetic testing
in more than half of the patients. This allowed us to confirm
the diagnosis of the hereditary forms of MTC and facilitated
the diagnosis in other family members. The weaknesses of
our work are represented by the retrospective character of the
study, so that the protocol for surveillance of the cases was
not uniform, by the lack of stimulatory tests for calcitonin and
by the fact that preoperative serum calcitonin level was de-
termined in less than half of the patients. The lack of system-
atic measurement of calcitonin in the past in patients with
nodular goiter might have led to a late diagnosis in some
cases.

To sum up, our data demonstrate that an early diagnosis of
MTC (usually in patients with the hereditary form) allows a
better surgical approach and an improved survival rate and
supports the general recommendation that modified radical
neck dissection is not necessary for all the patients with MTC.
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