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Abstract
Objectives: We present the clinical outcome and long-term survival in patients with medullary thyroid carcinoma treated 
in a tertiary center. A thorough review of published series and current therapeutic approaches is also addressed.
Study Design: A retrospective review
Setting: An Academic Tertiary center
Subjects/Methods: An analysis of oncologic outcomes from 25 patients treated in our department for medullary thyroid 
carcinoma is performed, together with a comparison of relevant studies over the literature.
Results: The incidence of patients alive free of disease and the 5-year survival rate has been noticed to be slightly higher 
than the rate reported in most series. 
Conclusions: Total thyroidectomy and neck dissection remains the gold standard in the treatment of medullary thyroid 
carcinoma. Early diagnosis and aggressive surgical treatment lead to lower rates of recurrence and invasiveness. Tyrosine-
kinase inhibitor, especially vantetanib, appears to be a promising target for treatment. Hippokratia 2014; 18 (2):130-134.
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Introduction
Medullary thyroid carcinoma (MTC) is a neuroen-

docrine tumor originating from the parafollicular C cells 
of the thyroid gland. It is a calcitonin producing tumour, 
fact that plays a major role in the diagnosis, as well as 
in patient’s follow up. Medullary thyroid carcinoma 
(MTC) represents the most challenging disease in thy-
roid surgery. Even though it is considered an uncommon 
malignancy, its major clinical and investigational interest 
relies in its hereditary pattern, and the close correlation 
with other neuroendocrine disorder, as part of Multiple 
Endoctine Neoplasia (MEN) syndromes type 2A and 2B. 
Solid MTC was first described by Hazard et al in 1958, 
and only a few years later in 1961, the first association 
between thyroid carcinoma, and pheochromocytoma was 
reported, while the distinction between the 2 phenotypes 
of MEN2 (Sipple’s Syndrome) was made in 19741. In 
1993, germline activating mutations of RET (rearranged 
during transfection) proto-oncogene, which encodes a ty-
rosine kinase receptor expressed primarily in neuroendo-
crine cells (including thyroid C cells and adrenal medul-
lary cells) were identified in 98% of the individuals with 
MEN22. Since then, there has been a constant progress in 
the fields of genetic testing and familial consultation for 
hereditary MTC, as well as in the development of novel 
therapeutic strategies3.

Medullary thyroid carcinoma can be sporadic, or fa-
milial (FMTC), which occurs as part of MEN 2A or MEN 

2B syndrome, and non-MEN FMTC. In several studies, 
MTC represents 5-10% of all thyroid cancers. In a pre-
vious Greek study, this rate has been reported as 4%4. 
Most of the MTC cases are sporadic (70-75%), and the 
prevalence of familial MTC 25-30%5.  In this study, MTC 
represented 5.12% of all thyroid carcinomas reviewed. 
This is consistent with the universal literature. Familial 
MTC was confirmed in 20% of individuals.

We report the clinical outcome, as well as long-term 
survival in patients with MTC treated in our institution. 
A thorough review of published series and current thera-
peutic approaches is addressed.  

Materials and Methods  
A retrospective review was done on total thyroidecto-

mies performed in the Department of Otorhinolaryngolo-
gy of the University Hospital of Crete, from January 1990 
to December 2011. Only patients with complete medical 
record, including biochemical measurements, operative 
notes, pathology reports, and imaging studies such as 
neck ultrasound and more if appropriate, were placed in 
a data base. Patients with insufficient data, and those who 
were treated initially in another institution were excluded 
from the study. All cases with suspected medullary can-
cer from fine-needle aspiration (FNA) cytology results 
or serum calcitonin level underwent complete diagnostic 
protocol for MTC6. Pre-operative assessment included 
measurement of basal calcitonin level in the blood, the 
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standard tumor marker for MTC, carcinoembryonic-
antigen (CEA), calcium (albumin-corrected or ionized), 
while imaging with neck sonography, or computed to-
mography (CT) scan gave us adequate information on 
staging and thus valid surgical planning7. Patients with 
palpable neck mass underwent investigation for distant 
metastasis with chest X-ray, and abdominal sonography. 
Total thyroidectomy plus central neck lymph node dis-
section with or without ipsilateral or bilateral modified 
neck dissection was performed depending on its case. 
All patients were evaluated three months after surgery 
with calcitonin, CEA serum measurement and neck ultra-
sound. Six-monthly, calcitonin and CEA surveillance fol-
lowed for asymptomatic cases with negative imagine8,9. 
At the end of the follow up period (median 41.5 months), 
patients were classified in four groups according to the 
serum measurements, imaging results and clinical out-
come at the last evaluation.1) Alive free of disease, when 
calcitonin, CEA, and imaging study were negative, 2) 
Alive with disease when biochemical measurements or 
imaging were positive for recurrent or residual disease, 
3) Deceased due to MTC, and 4) Deceased due to other 
causes (Table 1).

Statistical analysis was performed with univariate 
tests. Minitab version 16.0 was used for this purpose. Sys-
tematic search in PubMed for relevant studies (in English 
literature) was performed (Table 1). From over 100 refer-
ences initially identified, 8 articles comprised the basis of 
this review. Inclusion and exclusion criteria were defined 
according to “The Prisma Statement”17. Overall clinical 
outcome was the primary endpoint.

Results
In our academic tertiary Otorhinolaryngologic center, 

between January 1990 and December 2011, a total of 
2089 thyroidectomies were performed. Thyroid cancer 
was confirmed in 488 of the patients (23.36%). The di-
agnosis of papillary carcinoma was made in 436 patients 
representing 89.35% of all cases, while twenty-seven 
individuals (5.53%) had follicular thyroid carcinoma. 
Medullary thyroid carcinoma was confirmed in 25 pa-
tients (5.12%). Mean age to the MTC group was 48 and 
male:female ratio was 1.1:1. After the biochemical and 
genetic screening of all individuals, 20 patients (80%) 
were found to have sporadic, four (16%) familiar non-
MEN MTC, and one (4%) had MEN2a MTC. In our 
study group, no patient was found to have MEN2b MTC 
(Table 2). Only one patient had distant metastases at the 
time of presentation. According to the American Joint 
Committee on Cancer (AJCC) staging system, there were 
12 patients with stage I, 6 patients with stage II, 5 patients 
with stage III, 1 patient with stage IVA, 1 patient with 
stage IVC. All individuals underwent surgical procedure 
and post-operative follow up as indicated above.

After a median post-surgical follow up of 53.5 months 
(range 6-120 months), n=19 or 76% of patients were liv-
ing disease free, n=4 or 16% were living with disease, 
n=1 or 4% was deceased due to MTC, and n= 1 or 4% 
was deceased due to another cause (Table 1).

Discussion 
It is noticeable that all forms of MTC are responsible 

for 13.4% of the total deaths attributable to thyroid can-

Table 1. Review of the literature regarding medullary thyroid carcinoma with primary endpoint the overall clinical outcome.

Series POS Subjects AMR MPS ADF AWD DOD DOC
Dottorini ME
 et al (1996)10

1986-2006 53 46.11 54 36% 20% 38% 6%

Jason B et al (1999)11 1991-1997 40 N/A 35 93% 7% 0% 0%

Kebebew E et al 
(2000)12

1960-1998 104 38 60 49.4% 38.3% 10.7% 1.6%

Esic O, et al (2002)13 1960-1999 91 N/A 72 64% 64% 26% 10%

Cupisti K et al 
(2007)14

1986-2006 289 32 N/A 41% 31% 20% 8%

Pelizzo MR et al 
(2007)15

1967-2004 157 47.3 68 42.9% 39.8% 3.2% 3.1%

Lenine G et al 
(2009)16

1982-2006 53 36 75 41.5% 43.4% 7.6% 7.5%

Prokopakis E et al 
(current study)

 

1990-2011 25 48 53.5 76% 16% 4% 4%

Total 1960-2011 812 - - - - 15.14% 5.78%

POS: Period of study, AMR: Age mean range, MPS: Median post-surgical follow up (months), ADF: Alive disease free, AWD: Alive with 
disease, DOD: Deceased due to MTC, DOC: Deceased due to other causes, N/A: Data not available. 
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cer18. The overall 10-year survival rate reported in large 
series range between 72%, and 87%, while a number of 
prognostic factors have been studied15. In our series, after 
a median post-surgical follow up of 53.5 months (range 
6-120 months), 19 or 76% of patients were living dis-
ease-free, 4 or 16%  were living with disease, 1 or 4% 
was deceased due to MTC, and 1 or 4%  was deceased 
due to another cause. We have previously reported a po-
tential correlation of the increased incidence of papillary 
thyroid carcinoma in Crete between 1995 and 2000, with 
the Chernobyl fallout19. Though, an association of MTC 
and radiation exposure cannot be established.

Systematic reviews and meta-analyses are very im-
portant for clinicians, as these keep them up to date, and 
are often used as a starting point for developing clinical 
practice guidelines. The PRISMA statement (Preferred 
reporting items for systematic reviews, and meta-analy-
ses) helps authors to improve the quality of their report-
ing. It is focused on randomized trials, but we used it as a 
basis for our systematic review17. Thus, the meta-analysis 
of these published series reveals that among 812 indi-
viduals treated for MTC the last 51 years, 123 patients 
(15.14%) deceased due to their disease, and 47 individu-
als (5.78%) deceased due to other cause. Table 1 com-
pares same surveillance rates to other studies in the litera-
ture. Safe overall survival rates cannot be determined due 
to lack of evidence data. Though, in most reviewed series 
5-year survival rate reaches approximately 70-80%. The 
incidence of patients alive, free of disease and the 5-year 
survival rate in our study has been noticed to be slightly 
higher than the rate reported in most series, possibly due 
to early diagnosis and aggressive surgical treatment. 

The relevant small sample size, did not allow us to 
identify any variable as an independent prognostic fac-
tor. However, age of diagnosis has been reported to be 
a stronger predictor of survival for patients with MTC, 
as well as in follicular carcinoma, than for patients with 
papillary carcinoma20. Gender (male), TNM stage at the 
time of presentation, MTC subtype (sporadic/hereditary), 
and type of operative procedure have also prognostic val-
ue, but their significance remains controversial.

 If MTC is suspected, pre-operative assessment should 
include serum basal calcitonin level measurement, carci-
noembryonic-antigen (CEA), calcium (albumin-corrected, 
or ionized), and detection of local metastasis with neck 

sonography6. Exclusion of comorbid conditions, such as 
hyperparathyroidism, or pheochromocytoma is critical. 
Pheochromocytoma is unlikely with negative plasma free 
metanephrine and normetanephrine counts, or negative 
adrenal CT, or magnetic resonance imaging. Patients with 
palpable neck mass should undergo chest X-ray, and ab-
dominal sonography to exclude distant metastasis6,7. The 
pentagastrin-stimulation test can be useful to diagnose 
familiar forms of MTC, because the clinical examination 
and imaging can be negative, and calcitonin, as well as 
carcinoembryonic-antigen (CEA) are serum markers for 
the post-surgical monitoring, as they allow the detection 
of recurrent disease. However, this test is not part of pa-
tient’s standard preoperative assessment, as is not available 
in many parts of the world. Germline DNA-based testing 
of the RET gene identifies mutations in more than 95% 
of cases with MEN2A and MEN2B and in about 88% of 
individuals with FMTC. In familial forms genetic testing, 
in combination with calcitonin measurements and ultra-
sound are key tools. Similar to the evaluation of all thyroid 
nodules, fine-needle aspitation (FNA) plays a significant 
role in diagnosing MTC. However, it can be mistaken for 
parathyroid carcinoma or anaplastic thyroid carcinoma 
when spindle-shaped cells are present. Therefore, speci-
men is stained for calcitonin, chromographin A, or CEA, 
substances that confirm the diagnosis21.  

Variation in practice patterns exist because of low in-
cidence of MTC which limits both widespread clinical 
expertise and definitive large randomized clinical trials22. 
Radioactive iodine, external beam radiation therapy, and 
conventional chemotherapy have not been effective. 
Nevertheless, the consensus is that early diagnosis, to-
gether with aggressive surgical management, including 
prophylactic thyroidectomy for patients with hereditary 
MTC, improves the prognosis23. Before the operation, the 
presence of pheochromocytoma must be excluded, and 
treated in advance, if found6.

 According to the American Thyroid Association 
(ATA), primary treatment usually consists of surgical 
resection that includes total thyroidectomy followed by 
central neck node compartmental dissection6. Lateral 
neck dissection is indicated in patients with suspected 
limited local metastatic disease to regional lymph node. 
Some authors advocate the necessity of  a more aggres-
sive approach (ipsilateral, or bilateral modified radical 

Table 2.  Data of patients treated for medullary thyroid carcinoma in the department of Otorhinolaryngology of the Uni-
versity Hospital of Crete, from January 1990 to December 2011.

Number of Patients %

Ca 488 100%
MTC 25 5.12%
Sporadic MTC 20 80%
Familiar non MEN MTC 4 16%
MENIIA 1 4%
MENIIB 0 0%

Ca: Thyroid Carcinoma, MTC: Medullary Thyroid Carcinoma, MEN: Multiple Endocrine Neoplasia.
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neck dissection) primarily even without evidence of sus-
picious lymph nodes6.

Primary treatment usually consists of surgical re-
section that includes a total thyroidectomy, central 
neck nodal dissection, and functional lateral neck nodal 
dissection24,25. Most patients have nodal disease present 
at the time of operation, and nodal involvement is often 
bilateral especially in case of familial MTC, and MEN2. 
Lymph node metastasis is present in 50-80% of patients 
presenting with a palpable neck mass or nodule26. The 
central (level VI) followed by the lateral compartments 
(levels II–V) are the most common sites. Further spread 
can occur to the contralateral cervical lymph nodes, and 
then to the mediastinal (level VII) nodes. Distant metas-
tases can occur via haematogenous spread to the lungs, 
liver, bone, and brain. Since the first operation in MTC 
remains a key predictor of outcome for unilateral tumours 
less than 1 cm, total thyroidectomy is recommended with 
the dissection of the level VI nodes being justified, given 
that in those cases nodal involvement has been reported 
in significant rates (10-33%). For MTC tumours greater 
than, or equal to 1 cm or multifocal disease, total thyroid-
ectomy with routine central neck dissection is advocated6. 
For ipsilateral or contralateral cervical lymph nodes me-
tastasis, ipsilateral or bilateral modified neck dissection 
(levels IIA, III, IV, and V) is the treatment of choice6,27. 
Many authors recommend less aggressive neck operation 
in the presence of distant metastases, or advanced local 
features in order to preserve parathyroids glands, and 
vocal cord function6. Even with an aggressive surgical 
approach, parathyroid function, and vocal cord function 
should be preserved if at all possible. The timing of pro-
phylactic surgery for familiar carriers can be dictated by 
the specific genotype. Most writers suggest that thyroid-
ectomy should be performed before the age of 5 years for 
the patients with MEN2A, or FMTC who have high risk 
mutations, and even earlier for patients with MEN2B, 
and mutations at the highest risk28,29.

Elevated level of serum calcitonin after initial surgery 
is a sign of residual disease or recurrent tumor. Clinical 
recurrence will display at different time depending to the 
extent of residual disease and tumor growth rate. Calci-
tonin doubling time is an important clinical predictor for 
the biological behavior of residual and recurrent MTC. In 
one study, a calcitonin doubling time less than six months 
carried a 75% risk of cancer related death during the fol-
lowing five years, whereas doubling times more than two 
years were not associated with cancer related death30. If 
disease is not anatomically defined with neck ultrasonog-
raphy, computed tomography, chest CT, bone scanning, 
determination of basal calcitonin, and CEA must be re-
peated every six months. Otherwise, whenever residual 
or recurrent disease can be anatomically localized in the 
neck, a second surgical procedure is a treatment option 
offering excellent prevention of recurrence. Patients 
with symptomatic distant metastases might require pal-
liative therapies, such as surgery, hepatic embolization, 
and cryotherapy. Individuals with metastatic MTC can 

be asymptomatic, and stable for long periods, therefore, 
no intervention and close imaging observation every six 
months is an accepted option.

Recently, a retrospective study revealed an increase 
in micro-MTC, whereas recurrence and invasiveness of 
disease is decreased over the years. Distant metastasis, 
cervical lymph node invasion at diagnosis were more fre-
quent in patients treated before 2000. Furthermore, sub-
jects who underwent multiple surgeries more frequenlty, 
had more distant metastases at follow up, and more pro-
gressive disease. In contrast, patients treated over the last 
two decades had less advanced stage at diagnosis, under-
went fewer surgeries, and had less progressive disease. 
This could be due to early diagnosis with routine thyroid 
examination, hormonal measurement (calcitonin) cou-
pled with neck ultrasound, increased awareness in famil-
ial cases, and finally aggressive surgical treatment31,32.  

Cytotoxic chemotherapy, external beam radiation, 
radioiodine ablation, bi-specific antibodies direct against 
carcinoemryonic antigen, and treatment with diethylene 
triamine pentaacetic acid (DTPA) provide low response 
rates in patients with metastatic or rapidly progressive 
disease33,34. Most common used agent in MTC was doxo-
rubicin, with or without cisplatin. Tumor response in 
such treatment is low, and lasts only few months. Post-
operative radioactive iodine is only recommended in the 
presence of concomitant epithelial cell-derived differen-
tiated thyroid cancer6. 

In the last decade, targeted molecular therapies are 
under investigation. Germline activating mutations of 
RET (rearranged during transfection) proto-oncogene, 
encodes a tyrosine-kinase receptor expressed in 98% of 
the individuals with MEN2B, and 30-50% of sporadic 
MTC tumors10. Tyrosine-kinase inhibitors (TKI), espe-
cially vantetanib, showed significant advantages over 
placebo in terms of response rate, disease control rate 
and biochemical response in a phase III study. Vande-
tanib was approved by the US Food and Drug Admin-
istration (FDA) for the treatment of adults with sympto-
matic or progressive MTC, and appears to be a promising 
agent for treatment26. More recently, European Medicine 
Agency approved this agent for the treatment of locally 
advanced and/or metastatic disease on the basis of the 
phase III results11. Adverse effects usually include di-
arrhea, anorexia, fatigue, and skin toxicities. Less often 
cardiac toxicity, and cytopenia may occur. In addition to 
vandetanib, cabozantinib has also been approved.   
Medullary thyroid cancer remains fascinating due to its 
unique characteristics. Excluding patients with advanced 
disease stage, or MEN2b MTC, who are more likely to 
have clinical recurrence, and die of their disease, many 
subjects have long-term survival free-of, or with disease. 
Our data compared with that of current literature, accord-
ing to the Prisma statement criteria, show slightly higher 
survival rates. Overall, total thyroidectomy and neck 
dissection remains the gold standard in the treatment of 
MTC. Further trials should be done in the direction of 
other adjacent or comprehensive treatment.  
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