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Abstract
We conducted this study to evaluate the demography, clinical presentation, management and outcomes of medullary thyroid
carcinoma (MTC) from the Indian context. This was a retrospective study of patients with MTC managed between January
2008 and December 2016. All pertinent data was collected and the results were analysed using STATA (v.13.1). MTC
accounted for 90/2022 (4.45%) patients managed with thyroid cancer during the study period. The mean age of presentation
was 40 years (range 14–70 years) with 47 males and 43 females. The most common presentation included goitre with cervical
lymphadenopathy seen in 60 patients (66.7%). There were 11 patients (12.2%) with systemic metastasis at presentation.
Rearranged during transfection (RET) testing was performed in 71 patients and was positive in 25 (35.2%). The mutations
among these patients were seen in the following codons: 634 (12), 804 (8), 790 (3) and 618 (2). Persistent hypercalcitoninemia
(calcitonin > 50 pg/ml) was observed in 62/80 (77.5%) patients. Forty patients underwent a meta-iodo-benzyl-guanidine
(MIBG) scan in the postoperative period, 10 were positive. The mean duration of follow-up was 32 months and 10 patients
defaulted from follow-up. Sixteen patients developed metastasis during the period of follow-up while eight patients expired.
The mean survival was 85.75 months (95% CI 78.7–92.7). MTC accounted for 4.5% of thyroid carcinomas in this cohort
among which 35% were hereditary. Persistent hypercalcitoninemia following surgery is seen in more than 70% of patients but
this does not affect survival. RET screening should be performed for all patients with MTC as curative surgery can be offered
for mutation positive offspring.
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Introduction

Medullary carcinoma thyroid is a rare form of differentiated
thyroid carcinoma accounting for 1–2% of all thyroid carci-
nomas in the USA [1]. They may be either sporadic (70–
75%) or hereditary (25–30%) [2, 3]. The hereditary forms
are linked to a germ line mutation in the rearranged during
transfection (RET) oncogene. These mutations are transmit-
ted as an autosomal dominant trait with close to a 100%
penetrance of the disease. The demographic profile, presen-
tation and prognosis differ not only between the two forms of
medullary thyroid carcinoma (MTC) but also between the
various subtypes of hereditary MTC. Hence MTC is a
unique form of thyroid cancer with challenges in its
management.

We conducted this study to analyse the clinical profile,
histopathology, surgical, adjuvant therapies and outcomes of
patients with MTC.
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Methods

This was a retrospective analysis of patients with MTC man-
aged at a tertiary care hospital between January 2008 and
December 2015. The follow-up data were collected up to
December 2016. The data of all patients diagnosed and treated
for MTC was collected from a password-protected
computerised hospital information system. Patients who had
not reviewed in the outpatient department following their sur-
gical management were contacted telephonically for follow-
up details. The diagnosis of MTC was based on fine needle
aspiration cytology (FNAC) or an elevated serum calcitonin
value (normal range, 0–50 pg/ml) or the histopathological
report following thyroidectomy. All patients who were diag-
nosed with MTC were offered the RET gene analysis. The
method used for RET gene analysis was similar to that previ-
ously reported by Pai et al. [4]. Patients were stratified as
either sporadic MTC or hereditary MTC based on the results
of RET analysis. Those with hereditary MTC were further
classified as MEN 2a, MEN 2b or familial MTC based on
the revised American Thyroid Association (ATA) Guidelines
for the management ofMTC 2015 [1]. The familymembers of
these patients were counselled regarding screening for RET
mutation and those who were positive were advised prophy-
lactic surgery.

Preoperatively, the demographic profile, presenting com-
plaint, FNAC report, calcitonin value, presence of systemic
metastasis at presentation and site, findings of the preoperative
contrast enhanced computerised tomogram (CECT) and the
operation performed were documented. Postoperatively, the
tumour size and focality, calcitonin value, adjuvant treatment
received, lymph nodal recurrence, new systemic metastasis,
follow-up duration and mortality were accounted for. Patients
were defined as being disease free following surgery if their
postoperative calcitonin levels were below 50 pg/ml on fol-
low-up.

The complications following surgery were also categorised.
Temporary hypocalcaemia was defined as the postoperative
serum-corrected calcium < 8 mg/dl or PTH < 8 pg/dl which
normalised within 6 months of operation. Those in whom
these two biochemical parameters remained subnormal
6 months following surgery were defined as having permanent
hypocalcaemia. All patients undergoing a neck dissection and
those with a fixed goitre had a preoperative vocal cord assess-
ment. Patients who developed voice change following surgery
were evaluated with nasopharyngo-laryngoscopy (NPL
scopy) to assess their vocal cord function. A repeat NPL scopy
was performed 6 months later in patients who had vocal cord
palsy. Persistence of vocal cord dysfunction 6 months after
operation was defined as permanent palsy.

Data was summarised using mean ± SD/median (min,
max) for continuous variables and frequency with percentage
for categorical variables. Survival was analysed using Kaplan-

Meier estimates with mortality considered as the event. All the
data was analysed using STATA IC/13.1.

Results

Demography and Presentation

There were 2022 patients with thyroid carcinoma managed
during the study period. Among them, 90 patients (4.45%)
were diagnosed with MTC. The mean age at presentation
was 40 years (range 14–70 years) with 47 males and 43 fe-
males. Sixty (66.7%) patients presented with a goitre and pal-
pable cervical lymph nodes, while 11 (12.2%) had systemic
metastasis at presentation. The most common site of distant
metastasis was the lung (seven patients) followed by bone and
liver (three patients each) while two patients had metastasis to
multiple sites (Table 1).

Diagnosis

FNAC could be performed in 71 patients and it was diagnostic
of MTC in 45 patients [sensitivity of 63.4% (95% CI 51.10–
74.5)]. Preoperative calcitonin levels were elevated in 75/76
(98.7%) patients. Preoperative calcitonin level more than
200 pg/ml was associated with cervical lymph nodemetastasis
(p < 0.01).

Treatment

All patients underwent surgical intervention as the primary
modality of treatment. Seventy-two patients had their primary
surgery at our institution. In 66/72 patients, the primary oper-
ation included total thyroidectomy + central compartment
lymph node dissection (CCLND) +/− selective neck dissec-
tion (SLND). In the remaining six patients, MTCwas inciden-
tally diagnosed on the biopsy specimen and hence the primary
surgery was quite often incomplete. Two of them subsequent-
ly required CCLND and SLND, one required only CCLND,
while the other three did not require further operations. Two of
them were sporadic tumours with normal calcitonin levels on
follow-up, one patient did not return for follow-up. Eighteen
patients had their primary operation at another centre. Twelve
patients had a complete operation upfront, while six
underwent a two-staged procedure. Hence, the most common
operation performed was total thyroidectomy + CCLND +
SLND in 69/90 (76.6%) patients. Eighteen patients (20%)
underwent total thyroidectomy + CCLND alone. This includ-
ed three patients who underwent prophylactic thyroidectomy.
Three patients received no further treatment after total thyroid-
ectomy (Table 2).

The histopathological examination of the specimen from
patients who underwent prophylactic thyroidectomy revealed
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micro MTC (2 and 3 mm tumour size) in two and C cell
hyperplasia in one. The overall mean tumour size was
3.5 cm (range, 0.2–9 cm). A coalition tumour—having both
papillary carcinoma (PTC) and MTC—was present in 6/90
(6.7%). This included follicular variant of PTC (FVPTC) in
one, mico-FVPTC in three and classic micro-PTC in two
patients.

Complications

Thirty-two patients (35.5%) developed temporary
hypocalcaemia while eight (8.9%) developed permanent
hypocalcaemia. Temporary recurrent laryngeal nerve (RLN)
palsy occurred in three patients (1.7%), seven patients
(3.9%) developed permanent palsy, wherein the denominator
is nerves at risk. Among the patients with permanent vocal
cord palsy, in four the nerve was infiltrated by tumour and
had to be shaved free during surgery, in one the nerve was
inadvertently injured during surgery and in the remaining
two no intraoperative difficulties were noted. Seven patients

(10.3%) developed chyle leak, five of them responded to con-
servative management but two of them required surgical inter-
vention to control the leak.

Postoperative Calcitonin

Calcitonin was serially monitored in 80 patients who came
back for follow-up. Persistent hypercalcitoninemia (calcitonin
> 50 pg/ml) was observed in 62 patients (77.5%). Figure 1
depicts the scatter plot of postoperative calcitonin values.

Adjuvant Therapy

Meta-iodo-benzyl-guanidine (MIBG) scan was performed in
40 patients. Ten of them showed a positive uptake, seven in
thyroid bed and three in metastatic sites (liver and bone). The
three patients with distant metastasis to the bone and liver
received MIBG therapy. 68Ga DOTA scintigraphy was per-
formed in nine patients including seven in whom the MIBG
scan was negative. Seven of these scans were positive.
Positive uptake was seen in the lung, liver and bone in four
patients, mediastinal lymph nodes in two and in the thyroid
bed in one. Three patients with distant metastasis received
Lutetium therapy. Fourteen patients received external beam
radiotherapy (EBRT), 13 to the thyroid bed and 1 to a spinal
metastasis causing paraparesis. The indication for EBRT,
among these patients, was the presence of gross residual dis-
ease in 3 and increased risk of local recurrence in 10 patients.
Twelve patients with metastatic disease received tyrosine ki-
nase inhibitors (TKI). The other modalities of adjuvant treat-
ment offered include 131I ablation (nine patients) and thalido-
mide (one patient). Sixty patients did not require adjuvant
treatment. Fourteen patients needed more than one modality
of adjuvant therapy.

Cervical Lymph Node Recurrence

On follow-up, 18 patients (26.5%) came back with cervical
lymph nodal recurrence. Twelve of them (66.6%) required re-
excision of the nodes, one was managed with alcohol ablation

Table 2 Depicting the operation
performed Operation performed Number (%)

A. Upfront complete 78 (86.7%)

1. Total Thyroidectomy + CCLND + SLND 61 (67.8%)

2. Total Thyroidectomy +CCLND 17 (18.9%)

B. Upfront incomplete 12 (13.3%)

1. Hemithyroidectomy followed by completion thyroidectomy + SLND 4 (4.4%)

2. Total thyroidectomy followed by CCLND + SLND 4 (4.4%)

3. Total thyroidectomy followed by CCLND 1 (1.1%)

4. Total thyroidectomy alone 3 (3.3%)

Table 1 Depicting the demographic and clinicopathological profile of
patients with MTC

Variable No. of patients (%)

1. Age in years: mean (range) 40.08 (14–70)

2. Gender (M/F) 47:43

3. Presenting complaint

a. Goitre only 24 (26.7%)

b. Goitre + lymph node 60 (66.7%)

c. Pheochromocytoma 3 (3.3%)

d. Screen detected 3 (3.3%)

4. Systemic metastasis at presentation 11 (12.2%)

5. Site of metastasis:

a. Lung 7 (63.6%)

b. Bone 3 (27.3%)

c. Liver 3 (27.3%)

d. Multiple sites (≥ 2) 2 (18.2%)
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and five others (27.8%) did not need any intervention. Only
one patient had recurrence in the central compartment.
Following re-excision, the calcitonin levels remained static
in three patients, came down in three and there was a twofold
increase in calcitonin levels due to wide spread metastatic
disease in five others. One patient was lost to follow-up.

Systemic Metastasis

Sixteen patients developed systemic metastasis on follow-up.
The sites involved included the liver (13 patients), lung (10
patients), bone (7 patients) and multiple organs in (12 patients)
(Table 3).

Follow-up

The mean duration of follow-up was 32 months with 10 de-
faulters. There were eight deaths during the study period. The
5-year survival rate and overall survival rate was 86.3% and
81.2%, respectively, with a mean survival of 87.5 months
(95% CI 78.8–92.7). The mean disease-free survival was
15.2 months (95% CI 11.7, 18.8) with a disease-free survival
rate of 9.3% at 24 months. There was no difference in the
survival rate between patients with hypercalcitoninemia and
those without hypercalcitoninemia (Fig. 2).

Hereditary MTC

Testing for RET gene mutations could be done in 71 patients.
Twenty-five of them (35.2%) had an underlying mutation in
the RET gene. The mutations involved codon 634 (12 pa-
tients), 804 (8 patients), 790 (3 patients) and 618 (2 patients).
All the hereditary forms were those with MEN 2A.

Discussion

According to the Surveillance, Epidemiology and End Result
(SEER) data report, it has been observed that over the last
three decades there is a decreased incidence of MTCs (from
3 to 5% to 1–2%) due to progressive increased incidence of
PTCs [1]. The incidence of MTCs at our institution remains at
3–5% as has been previously reported [5–8]. A referral bias to
a quaternary care institution may account for the higher inci-
dence of MTC seen in our series. The mean age at diagnosis
was 40 years as compared to 43–52 years in other reports and
there was no female preponderance as was reported in other
studies [6, 9–13]. Majority (66%) of patients at presentation
had lateral cervical lymph node metastasis demonstrating the
aggressive nature of the disease. The reported incidence of
cervical lymph node metastasis at presentation ranges from
50 to 80% [14, 15]. The incidence of distant metastasis
(12.2%) at the time of presentation was similar to what was
observed in other reports [11, 16].

An FNAC of the thyroid forms an integral part of the eval-
uation of any thyroid nodule but FNACs in patients withMTC
has a low sensitivity [17, 18]. We report a similar finding
(63.4% sensitivity). The preoperative calcitonin levels were
elevated in 75 patients. Four patients had normal calcitonin
levels. Three of them did not have a goitre, but were picked up
on family screening for RET genemutations. Only one patient
had a normal calcitonin level (34.5 pg/ml) despite having a
goitre and palpable cervical lymph nodes. In this patient, the
preoperative CECTalso revealed mediastinal lymph node me-
tastasis and multiple bone metastasis. He underwent a total
thyroidectomy with CCLND and bilateral SLND, the histopa-
thology showed multifocal MTC. The postoperative calcito-
nin dropped to 3.6 pg/ml. The false negative preoperative
calcitonin level in this patient could be attributed to the hook
effect, but this was not confirmed as the calcitonin levels were
not repeated in dilution [1]. Calcitonin levels were elevated in
almost all patients (75/76) who presented with a goitre.
Majority of patients (76.6%) underwent total thyroidectomy
with CCLND and SLND. The rates of complications like
hypocalcaemia [temporary (35.5%) and permanent (8.9%)]
and chyle leak (10.3%) were higher than those reported for
patients with well-differentiated thyroid carcinoma [19, 20].
This may be due to locally advanced disease requiring exten-
sive surgery. Additionally, 18 patients underwent redo surger-
ies after their primary operation at other centres, this could
have also contributed to the higher complication rates
witnessed.

The permanent hypocalcaemia rate in this series was 8.9%.
This rate is high when compared to permanent hypocalcaemia
rates following total thyroidectomy for all thyroid pathologies
taken together 0–3% [19]. Literature on post-thyroidectomy
permanent hypocalcaemia in patients with MTC is limited.
Reported rates range from 6.7 to 20% [21–24]. Sousa et al.

Fig. 1 Scatter plot depicting the postoperative calcitonin values
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have depicted that the histology of the gland predicts rates of
permanent hypocalcaemia, showing rates of 1.1, 8.8 and 20%
in patients with colloid goitre, papillary carcinoma and MTC,
respectively [23]. Hence compared to surgery for benign thy-
roid pathologies and papillary carcinoma thyroid, the rates for
post-thyroidectomy permanent hypocalcaemia in patients
with MTC has been shown to be higher. Therefore, our rate
of 8.9% seems to be acceptable.

Possible reasons for higher rates of permanent
hypocalcaemia in MTC include the following:

– The more aggressive nature of MTC resulting in patients
presenting with locally advanced disease requiring an ex-
tensive surgery [23].

– Prophylactic thyroidectomy performed for hereditary
forms of MTC in children. A trend of higher rate of
hypocalcaemia with younger age of patient (0–6 years)
has been documented [22, 24].

– Another reason for the high rates we have witnessed
could be the varied definitions used for permanent
hypocalcaemia in literature [19].

Rarely, PTC may occur concurrently with MTC. The prev-
alence of such coalition tumours ranges from 3.6 to 19%
[25–27]. In this cohort, 6.7% patients had coalition tumours.
Among them, one had a 2.5-cm FVPTC while the others had

micro carcinomas. The existence of two malignancies in one
organ is believed to be coincidental [1].

Serum calcitonin is a tumour marker for MTC and calcito-
nin levels are monitored for all patients on periodic follow-up.
Persistent hyper calcitoninemia after surgery is quite common
and is seen in more than 50% of patients with MTC [2, 28,
29]. Persistently elevated levels 3 months after surgery indi-
cates the presence of either microscopic or macroscopic me-
tastasis. This poses a problem for clinicians as attempts to
identify these foci are often not rewarding. The protocol at
our institution is to perform an ultra-sonogram (USG) of the
neck to look for cervical node metastasis in patient’s postop-
erative calcitonin levels > 50 pg/ml. Eighteen patients (26.5%)
came back with cervical nodal recurrence, 12 (66.6%) re-
quired re-excision of the affected lymph nodes. Only one of
them had normal calcitonin levels after reoperation. Others
have reported normalisation of calcitonin levels in 1/3rd of
their patients after re-excision of cervical lymph nodes
[30–32]. In five patients, the calcitonin levels continued to
increase due to the presence of distant metastasis.

131I MIBG scan was performed in patients with postoper-
ative calcitonin levels more than 150 pg/ml. If there was a
positive uptake, 131I MIBG ablation therapy was offered.
131I MIBG scan was positive in 10/40 (25%) patients, this is
similar to what has been reported in other studies [33–35]. In
seven patients, the 131I MIBG uptake was in the thyroid bed,
and in three there was evidence of distant metastasis. More
recently, 68Ga DOTA scintigraphy has been used for evalua-
tion of patients with persistent hypercalcitoninemia. Nine pa-
tients in our cohort underwent 68Ga DOTA scintigraphy, this
included six patients who had negative 131I MIBG scans. All
these six patients were picked up on the 68Ga DOTA scan,
three others had negative scans. The positivity of DOTA scan
in identifying the source of persistent hypercalcitoninemia
was 66.7%. Three patients received Lutetium therapy, one
patient expired, one has stable disease and the other was lost
to follow-up. EBRTwas offered for patients with gross resid-
ual disease in the neck, or for those at a high risk of local
recurrence. EBRT is effective in preventing local recurrence
in the neck but it does not improve the overall survival rates
[36–38]. Fourteen patients in our study received EBRT.
Recurrence of cervical lymphadenopathy following EBRT
was seen in only two patients. Patients with significant tumour
burden, those with symptoms and those with progressive

Table 3 Depicting the sites of
distant metastasis Sites of metastasis Metastasis at presentation

11 (12.2%)

New metastasis on follow-up

16 (17.8%)

Total

27 (30%)

Lung 7 10 17

Liver 3 13 16

Bone 3 7 10

Multiple (≥ 2 sites) 2 12 14

Fig. 2 Comparing the overall survival analysis between normal postop
calcitonin and postoperative hypercalcitoninemia
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metastatic disease were candidates for targeted therapy with
TKI. Twelve patients with metastatic disease received TKI.
Two of them expired and two have defaulted follow-up. Of
the remaining eight patients, only three patients had stable
disease while the other five continued to progress. Previous
reports of the benefits of 131I ablation therapy due to the
Bbystander effect^ led to nine patients receiving 131I ablation.
More recently, studies have shown no benefit from 131I ther-
apy and so this modality of treatment has been discontinued
[1]. Though postoperative hypercalcitoninemia occurs in a
majority of patients, we have observed that it did not affect
the overall survival. Distant metastasis in MTC tends to affect
multiple organs, they are present in 15% of patients at presen-
tation, and another 15% can develop distant metastasis on
follow-up [11, 13, 39, 40]. Our patient cohort witnessed sim-
ilar findings.

Hereditary MTC is reported to occur in 20–30% of patients
[2, 3, 41]. The actual incidence may be higher, close to 35%,
as observed in our series and other reports [42]. All our pa-
tients with hereditary MTC had underlyingMEN2a. Mutation
of codon 634 was the most common (48%); this was followed
by codon 804 (32%), codon 790 (12%) and codon 618 (8%).
The frequency of mutations in codon 634 and codon 790 was
similar to that reported by Machens and Dralle from their
experience in Germany (41 and 12%, respectively), this being
much higher than reports from other centres. Higher rate of
mutations in codon 804 and codon 618 witnessed has also
been previously reported [43–45]. These findings are proba-
bly a result of the smaller number of patients that have been
analysed compared to that of other series. All three patients
who underwent a prophylactic thyroidectomy had normal
postoperative calcitonin levels on follow-up. This reiterates
the importance of RET testing especially for relatives of the
index patient.

Conclusion

MTC accounts for 4.5% of all thyroid cancers in this cohort,
among which 35% are hereditary. As a diagnostic investiga-
tion, FNAC has low sensitivity (63.4%) while serum calcito-
nin serves as a good diagnostic marker. Persistent
hypercalcitoninemia following surgery is observed in the ma-
jority of patients (77.5%) but this does not seem to affect
survival. Postoperative 131I MIBG has a low rate of detection
for metastatic disease and hence its role for treating residual
disease seems to be limited. RET screening should be offered
for all first-degree relatives of patients with MTC as prophy-
lactic surgery is curative. In view of these unique characteris-
tics and complicated nature of the disease, all patients with
MTC should be referred and managed in a centre with special
interest in neuroendocrine tumours.
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