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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. 


