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INTRODUCTION
Medullary thyroid carcinoma (MTC) is a rare neuroendocrine tumor 
that can produce calcitonin from parafollicular cells(1). MTC 
constitutes 5–10% of all thyroid carcinomas and 0.4–1.4% of all 
thyroid nodules. MTC arises from C cells or parafollicular cells in the 
thyroid gland that secrete calcitonin (CT); C cells are distributed 
throughout the thyroid's stroma, mostly in the upper poles, in between 
thyroid follicles(2). Approximately 80% of cases are sporadic while 
the remaining 20% cases are familial, secondary to a germline 
rearranged during transfection (RET) mutation(3), which is seen in 
Multiple endocrine neoplasia type 2 (MEN 2) syndrome(4). Extensive 
careful surgery is the only curative option for localized MTC(5). 
Calcitonin is the primary secretory product of MTC, a particular and 
extremely sensitive biomarker that is generated by both normal and 
malignant C cells. Carcinoembryonic antigen (CEA) is also produced 
by neoplastic C cells. These chemicals are commonly utilized as 
markers for MTC patient diagnosis, prognosis, and follow-up(6). 
Approximately half of patients with sporadic MTC appear with a 
thyroid nodule, which is linked to lymph node metastases in the neck 
region. Distant metastasis are mostly present in liver lungs and bones, 
although they are rarely present(7,8).

MATERIAL AND METHODS
A Retrospective Cohort Study at a tertiary care institute in India which 
comprised of all diagnosed and operated cases of medullary carcinoma 
thyroid. All patients of medullary carcinoma thyroid who underwent 
surgery at the institute were include in the study. Patients who didn't 
consent, those who were lost to follow-up, or if medical records were 
not available, were excluded from the study. Candidates underwent 
surgery by a single experienced Onco-surgeon. Informed consent was 
taken from parents/ guardians of all subjects. This study fullled the 
ethical consideration and started after the approval of the Institution 
Ethics Committee (IEC). 

All candidates underwent extensive pre-operative evaluation which 
included their clinical history and examination. The preoperative 
radiological and biochemical evaluation included Ultrasonography 
neck, a computed tomography scan of the chest abdomen and pelvis, 
Serum calcitonin, serum CEA, serum calcium, and 24-hour urine 
metanephrines. Denitive diagnoses of medullary carcinoma thyroid 
were done using tissue diagnosis including ne needle aspiration 
cytology, slide reviews, and post-operative histopathology reports of 
patients who underwent hemithyroidectomy for benign pathology.

All patients underwent Total thyroidectomy along with additional 
procedures (central lymph node dissection and functional neck 
dissection) based on the extent of the disease. In cases of recurrences 

wide excision, neck dissection and tracheal ring resection were carried 
out accordingly. Adjuvant radiotherapy was considered in patients 
with positive margins, microscopic disease on histopathological 
reports, patients with positive lymph nodes, and detectable serum 
calcitonin levels.   

Patients were followed up every 3 months for 2 years, and then 6 
months afterwards. During each visit, patients were evaluated 
clinically, radiologically (ultrasonography neck, chest x-ray), and 
biochemically (Serum calcitonin, serum CEA, serum calcium).

The Statistical Package for Social Sciences (SPSS) IBM software 
version 26 (IBM SPSS Advanced Statistics, Chicago, IL, USA) was used 
to analyze the data collected after tabulating it in an Excel spreadsheet. 
The results of the categorical measurements were presented in numbers 
or ratios. Using the Pearson correlation coefcient, the results of 
quantitative variables were presented as median (95% condence 
interval) or mean ± SD. A p-value of 0.05 or less was used to determine 
the level of signicance, which was set at 5%.

RESULTS
Out of 12 patients 9 patients belong to age group of more than 45 years 
while remaining belongs to less than 45 years. Approximately two-
third of patients were females and one-third were males. 7 out of 12 
patients presents with neck swelling as their chief complaint, while 
only 2 patients were asymptomatic and were discovered incidentally.  
8 out of 12 patients presented to OPD within 1 year of developing the 
symptoms.  10 out of 12 patients were diagnosed with MTC 
preoperatively by FNAC while rest were diagnosed with postoperative 
histopathology following thyroidectomy. Tumor Markers Serum 
calcitonin and CEA were elevated in all 12 patients.

Total thyroidectomy was done in 10 out of 12 patients, remaining 2 
patients underwent hemithyroidectomy. 6 out of 12 patients underwent 
additional central compartment lymph node dissection and functional 
neck dissection, other 2 patients underwent only central compartment 
lymph node dissection. One patient required a sternotomy due to an 
enlarged thymus and underwent an additional thymectomy. 2 of the 
patients who underwent hemithyroidectomy earlier, underwent 
completion thyroidectomy and central compartment lymph node 
dissection after denite diagnoses of MTC were made on 
histopathology. 1 patient with multinodular goiter who underwent total 
thyroidectomy was planned for additional Central compartment and 
functional neck dissection in the second sitting. (Fig-1)

In the postoperative histopathology report of thyroid gland 8 out of 12 
patients had nodule size in the range of 2 to 4 cm, while 3 patients had 
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nodules with size more than 4 cm, while only 1 patient had nodule that 
was less than 2 cm in size.

In the nal histopathology staging almost half of patients belong to 
stage IV a, while the remaining half belong to stage III or less. In stage 
IV a patient 4 out of 6 patients had T3N1b disease, while the remaining 
2 patients had T4a disease.

7 out 12 patients had loco-regional disease while remaining had 
regional disease. 7 out of 12 patients showed perineural invasion, 5 
patients showed lympho-vascular space invasion, 2 patients showed 
extra capsular spread. On average 15-20 lymph nodes were identied 
in all cases but in one case thymoma was found with 13/35 lymph 
nodes and the patient underwent additional thymectomy. None of the 
patients had any systemic or pressure symptoms. All patients were 
followed up at regular intervals. There was no evidence of recurrence 
clinically or radiologically. Serum calcitonin and serum CEA were 
within normal ranges in all 12 patients during the follow-up. Adjuvant 
radiotherapy was given in 2 patients whose post-operative 
histopathology was suggestive of stage IV B. (Table -1)

Figure 1: Procedure Done

Table 1: Results

DISCUSSION
Medullary carcinoma thyroid is a rare neuroendocrine tumor which 

th thmostly presents in 4  to 5  decade of age. Even though MTC's are rare 
but a large number of studies have been done and are ongoing related to 
it, which over time have shaped the current guidelines for management 
of differentiated thyroid cancers.  

Although most common presentation of medullary carcinoma thyroid 
is solitary thyroid nodule, but it may also be asymptomatic or may be 
diagnosed following routine thyroidectomies. 

Risk factors for Lymph node involvement and distant metastasis are 1) 
Tumor size more than 2 cm, 2) , 3) Lympho-vascular space invasion
Extracellular spread, 4) Age less than 40 years.

Surgical management is an important modality for locoregional 
control. Total Thyroidectomy along with Central compartment neck 
dissection (CCND) should at least be done in all patients of MTC with 
surgically resectable disease. 

In accordance with the impairment shown by the preoperative 
ultrasonography, the ATA (American thyroid association) advises 
carrying out Total thyroidectomy with CCND and nishing the lateral 
lymph node dissection. The ATA recommends nishing the lymph 
node dissection in the contralateral lateral compartment in instances 
with basal CT, or 200 pg/mL (9). Juez et al recommended performing 
central compartment lymph node dissection ipsilateral and ipsilateral 
lateral to the tumor if the basal calcitonin was 20–50 pg/mL, bilateral 
central and ipsilateral lateral lymph node dissection to the tumor if the 
basal calcitonin was 50–200 pg/mL, and completing the contralateral 
side if the basal calcitonin was 200 pg/mL (10).

In this study the histopathological prole of patients suggests that 
majority of patients had nodule size less than 2 cm and lympho-
vascular space invasion and perineural spread are found in majority of 
the cases along with lymph nodes involvement in few. All patient 
underwent total thyroidectomy and CCND, functional neck dissection 
(FND) was considered in patients with positive lymph nodes in level II, 
III, IV of neck. In patients who were diagnosed with MTC following 
routine hemithyroidectomy were considered for completion 
thyroidectomy and additional CCND and FND based on lymph node 
status. One patient in this study underwent additional thymectomy.

Serum Calcitonin and CEA are very important tumor markers in MTC. 
Many studies have been done in past which suggested the role of serum 
calcitonin in diagnoses of MTC (11). In this study all patients had 
raised levels of Serum calcitonin and CEA preoperatively which was 
comparable to other studies, thus measuring serum calcitonin and CEA 
preoperatively in all patients of thyroid swelling is must. All patients in 
this study show drop in the levels of serum calcitonin and CEA 
postoperatively over long duration follow-up. Although routine 
postoperative follow-up included serum calcitonin level 
measurement, our study suggest measurement of serum CEA in 
addition to serum calcitonin gives better follow-up results, which was 
comparable with other studies like Costante et al reported that the 
survival of patients with MTC correlates strongly with the doubling 
times for their levels of calcitonin  and carcinoembryonic antigen 
(CEA) (12).

Post operative rise in serum calcitonin and CEA is suggestive of distant 
metastasis or local recurrence, but none of the patients in our study 
showed raised levels at any postoperative follow-up.    

Thus, radical surgical resection in compare to conservative surgery 
gives better results in cases of MTC's on long term follow-up.

Prophylactic thyroidectomy may wait until after 5 years of age in 2 
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AGE >45 years 9
<45 years 3

SEX Male 4
Female 8

COMPLAINTS AT 
PRESENTATION

Neck swelling 7
Assymptomatic 2
Diagnosed from routine 
thyroidectomy HPE reports

3

DURATION OF 
SYMPTOMS

<1 year 8
>1 year 4

DIAGNOSIS 
ESTABLISHMENT

Pre operative FNAC 10
Post operative HPE 2

TUMOR MARKER
Serum Calcitonin

<100 pg/ml 4
100 – 300 pg/ml 3
>300 pg/ml 5

TUMOR MARKER
Serum CEA

<30 ng/ml 3
30 – 50 ng/ml 1
>50 ng/ml 8

SURGICAL 
INTERVENTION FOR 
PRIMARY

Total Thyroidectomy 10
Hemithyroidectomy 2

SURGICAL 
INTERVENTION FOR 
NECK SECONDARIES

Central compartment lymph node 
dissection (CCND) + functional 
neck dissection (FND)

6 +1

Only central compartment lymph 
node dissection (CCND)

2

Completion thyroidectomy + 
Central compartment lymph node 
dissection (CCND)

2

Sternotomy 1
POSTOPERATIVE HPE 
PRIMARY NODULE 
SIZE

<2 CM 1
2-4 CM 8
>4 CM 3

POSTOPERATIVE HPE 
TUMOR STAGING

Stage I 1
Stage II 4
Stage III 1
Stage IVA- T3 N1b 4
Stage IVA- T4a Any N 2
Stage IVB 0

POSTOPERATIVE HPE 
DISEASE EXTENSION

LOCO- REGIONAL 7
REGIONAL 5

POSTOPERATIVE HPE 
ADDITIONAL 
INFORMATION

Perineural invasion 7
Lympho-vascular space invasion 5
Extracapsular spread 2
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conditions, rst there is no aggressive family history of disease, second 
is normal ultrasonography report and calcitonin levels. Any patient 
with a thyroid nodule >5mm or calcitonin >40 pg/ml should undergo 
total thyroidectomy (13). More the size of nodule and calcitonin levels 
higher is the risk of disease and metastasis.

There are few drawbacks of our study, rst of them is patients who 
presented with surgically curable disease were included in the study 
which caused the selection bias. Second drawback was that the patients 
who were lost to follow-up were excluded from the study which lowers 
the sample size of this study. Third drawback was that RET mutation 
testing was not offered to the patients, as role of RET mutation is 
associated with MTC(14). 

For patients who are very susceptible to locoregional relapse, 
particularly those who have nodal involvement, extrathyroidal 
extension, or residual illness, radiotherapy should be taken into 
consideration(15). Role of External beam Radiotherapy (EBRT) in 
MTC was inadequately studied as only two patients in this study who 
were having T4a disease were being considered for EBRT, but to 
comment on effective role of EBRT in MTC a study with larger sample 
size is needed.

CONCLUSION
Medullary Carcinoma Thyroid, though rare and aggressive thyroid 
carcinoma can be cured with appropriate surgical management. 
Surgery is the primary treatment to remove all possible diseases. The 
most common mode of presentation is Solitary thyroid nodule. Serum 
Calcitonin and CEA are reliable markers in establishing the diagnosis 
and during follow up. The preoperative Serum Calcitonin values 
correlated with the nal histopathological stage of the disease. 
(Statistically not proven- inadequately powered). Adjuvant 
radiotherapy can be offered for high-risk disease.
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