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h i g h l i g h t s
� Medullary thyroid carcinoma presents with more aggressive behaviour than differentiated tumor.
� Cervical lymphadenectomy has a key role in the treatment of medullary thyroid carcinoma.
� Total thyroidectomy and central dissection is the standard treatment for medullary carcinoma.
� Lateral neck dissection is recommended for US suspicion of lateral neck metastases.
� Central and lateral neck dissection is characterized by potential severe complications.
� Complications can be reduced by correct indications and expertise in specialized centre.
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Background: Medullary thyroid carcinoma is an aggressive tumor and presents with significant
morbidity and mortality and a high rate of lymph node metastases. The combination of total thyroid-
ectomy and cervical lymphadenectomy is the essential treatment for those patients presenting with
cervical lymph node metastases.
Materials and methods: A retrospective analysis of 117 patients operated for medullary thyroid carcinoma
over a period of 15 years at a single institution. Surgical complications and calcitonin levels were noted.
Results: Nodal metastases were detected in the central compartment in 72.6% patients. Positive lymph
nodes were detected in the lateral compartment of 34 patients who had undergone ipsilateral dissection
and in all 10 patients of those with bilateral surgery. We found 3 cases of unilateral transient recurrent
laryngeal nerve palsy, 15 cases of temporary hypoparathyroidism, a permanent accessory nerve lesion
and a case of chylous fistula. Normalization of post-operative calcitonin was found in 82.6% and of pa-
tients who underwent total thyroidectomy and central neck dissection alone compared to 35.4% in those
with ipsilateral and bilateral neck dissection.
Conclusions: Total thyroidectomy and cervical lymphadenectomy planned on the ultrasound preopera-
tive study and on the calcitonin level represent the standard of treatment for medullary thyroid
carcinoma.

© 2017 IJS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Medullary thyroid carcinoma (MTC) presents with significant
higher mortality compared to differentiated thyroid carcinoma
(DTC) and it is characterized by difficult management due to its
aggressive behaviour and to apparently ineffective application of
radioiodine ablation (RAI) treatment. MTC in its sporadic presen-
tation accounts for only 5e8% of all thyroid cancers and in about
20% of cases it shows an hereditary autosomal dominant trans-
mission [1]. Rare mixed forms of MTC and DTC represent a
favourable clinical condition even in metastatic cases where the
differentiated compound is present in the lymph nodes the use of
post-operative RAI is found to increase therapeutic response [2,3].
Surgery is the fundamental therapy for patients affected by MTC
including those presenting with cervical lymph node metastases
(LNM) [4]. In MTC, LNM are very frequent, being detected in up to
75% of cases and significantly correlated to tumor size with
involved lymph nodes in 20e30% of tumors less than1 cm large, up
to 90% of those larger than 4 cm. The presence of metastases in the
central compartment is strictly related to a synchronous involve-
ment of the lateral nodes [5e8]. Level II is involved in up to 20% of
patients presenting as N0 in levels III and IV and 20% of patients
with unilateral tumors, even less than 1 cm, both in sporadic and
hereditary forms, present contralateral cervical metastastses [5].
This aggressive presentation justifies a more aggressive surgical
approach to MTC, compared to what is usually adopted in DTC,
where the application of RAI may complement non radical surgery.
Extensive lymphadenectomy is often associated with severe com-
plications but these are often balanced by the prognostic advantage
on the overall survival after radical primary surgery [9]. High pre-
operative calcitonin (CT) levels and detection of positive nodes in
the central compartment are strictly related to LNM in the later-
ocervical compartment and even to distant metastases with rele-
vant impact on the overall survival [10,11].

Aim of this study is to assess the results of treatment of med-
ullary carcinoma at our institution in correlation to current avail-
able guidelines of treatment provided by the American Thyroid
Association (ATA) in 2015 [12].

2. Materials and methods

We retrospectively analyzed a case series of 117 resectable MTC
consecutively operated by specialists in endocrine surgery, over a
period of 15 years (2000e2015) at the Unit of Endocrine Surgery at
our institute. This case series is fully compliant with the PROCESS
Guidelines [13]. The study was registered in a publicly accessible
database (ResearchRegistry.com, registration number: 1942). No
ethical approval was required.

Data available in the observational period were collected from
our records and analyzed. Preoperative work-out included blood
tests, CT-dosage, ECG, chest x-ray, neck ultrasound (US) with pre-
operative fine needle aspiration cytology (FNAC) and when indi-
cated neck computed tomography and positron emission
tomography. The extension of surgical resection was planned pre-
operatively according to the US detection of suspected lymph nodes
and to the preoperative CT levels. In all patients, standard treat-
ment included total thyroidectomy (TT) and central neck dissection
(CND) whereas unilateral or bilateral lateral modified radical neck
dissection (MRND) were added when involvement of lateral
compartment was suspected. Specific indication for ipsilateral
MRND synchronous with TT þ CND was based on US suspicion of
lateral lymph node involvement and on high preoperative CT levels
(above 100 pg/ml).

Indication to eventually postpone MRND was based on negative
US of the lateral compartments before first surgery and
postoperatively on positive lymph nodes in the central compart-
ment and on post-operative persistent high levels of CT after
TT þ CND. Indication for bilateral MRND was primarily considered
for US suspicion of lymph nodes metastases in the lateral com-
partments and for preoperative CT levels above 200 pg/ml.

The post-operative CT value was analyzed to assess the quality
and consistency in the delivery of the intervention. In order to
minimize surgical complications, thyroidectomy and lymphade-
nectomy were carried out as previously reported with preservation
of nerves, parathyroids and thoracic duct [14].

The preservation of recurrent laryngeal nerves and of accessory
nerves was maintained by direct visualization aided by standard
use of intra-operative nerve monitoring (IONM) as previously
described [14,15]. To evaluate patient outcome, incidence of sur-
gical complications and post-operative CT levels were considered.
Follow upwas carried out up to at least one year after surgery in the
outpatient department.

2.1. Statistical analysis

We used Student's t-test for analysis of variance between groups
when indicated. A p-value <0.05 was considered statistically sig-
nificant. All of the data were analyzed using XLSTAT (Addinsoft,
New York, NY, USA).

3. Results

The present case series included 70 female (59.8%) and 47males
(40.2%), with a mean age of 43.7 ± 9.2 years. TT plus CND was the
standard treatment for all 117 patients. TT and CND were carried
out as unique treatment in 69 (59%) patients with CT level < 30 pg/
ml and with no evidence of lateral nodal involvement. Ipsilateral
MRNDwas added in 38 (32.5%) patients, where in 15 (39.5%) and in
23 (60.5%) cases it was respectively syncronous to TT þ CND and
postponed after histology of the central compartment and detec-
tion of post-operative CT. In all 15 patients receiving MRND at first
surgery, US was positive in the ipsilateral and negative in the
contralateral compartment and CT was above 100 pg/ml. In all 23
patients receiving MRND at a second surgery, US was negative in
both lateral compartments but a central compartment involvement
after TT þ CND and post-operative persistent high levels of CT
above 30 pg/ml were observed. In 10 (8.5%) other cases bilateral
neck dissection was primarily indicated due to positive US of the
ipsilateral and contralateral compartments, respectively in 100%
and 80% of cases and with CT levels above 200 pg/ml in all patients.
In these 10 cases contralateral MRND was postponed at least 30
days after ipsilateral surgery.

In 98% of cases, patients were discharged in 2nd post-operative
day after TT þ CND and in the 5th post-operative day following
MRND. Nodal metastases were detected in the central compart-
ment in 85 (72.6%) patients. Central metastases were found in 37
(53.6%) out of 69 patients who had undergone TT þ CND and in all
38who had undergone unilateral and in 10 patients bilateralMRND
respectively. Positive lymph nodes were detected in the lateral
compartment in all 15 patients undergoing synchronous MRND
and in 19 (82.6%) out of 23 patients undergoing postponed lateral
lymphadenectomy. Positive lymph nodes were detected in both
lateral compartments in all 10 patients undergoing bilateral MRND.
In the 4 cases with negative lateral lymph nodes after ipsilateral
postponed MRND, distant metastases were detected after surgery.
Data concerning the correlation between surgical procedure, pa-
thology, US evaluation and CT levels are presented in Table 1. In
terms of post-operative complications we observed 3 (2.5%) cases
of unilateral temporary laryngeal recurrent nerve palsy and 15
(12.8%) cases of temporary hypoparathyroidism. Intra-operative

http://ResearchRegistry.com


Table 1
Serum CT and its correlation to histological evidence of metastasis, US preoperative detection and rate of occult metastases in the different treatment groups.

Treatment n positive nodes
n (%)

CT (pg/ml) [n] US positive nodes
n (%)

Occult metastases
n (%)

central ipsilateral/
contralateral

before
surgery

after 1st
surgery

after 2nd
surgery

central ipsilateral/
contralateral

central ipsilateral/
contralateral

TT þ CND alone 69 37 (53.6) / <30 [30] 0 [30] / 12 (32.4) none 25 (67.6) /
TT þ CND þ synchronous

ipsilateral MRND
15 15 (100) 15 (100) >100 [15] 0 [15] / 5 (33.3) 15/0 (100) 10 (66.7) 0 (0)

TT þ CND þ differed
ipsilateral MRND

23 23 (100) 19 (82.6) >30
<100 [23]

>30 [23] 0 [19]
>30 [4]

7 (30.4) none 16 (69.6) 19 (82.6)

TT þ CND þ bilateral
MRND

10 10 (100) 10 (100)/10 (100) >200 [10] >50 [10] <10 [7]
>50 [3]

8 (80) 8 (80)/6 (60) 2 (20) 2 (20)/4 (40).
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haemorrhage was observed in 1 case of MRND, with bleeding
originating from the jugular vein which was directly sutured. Post-
operative haemorrhage with bleeding originating from the central
compartment was observed in 1 casewhich required reoperation. A
permanent accessory nerve lesion was observed in 1 patient after
unilateral MRND. A chylous fistula was observed in 1 patient after
left MRND and it was successfully treated conservatively. After a
mean follow up of 12 months, basal and stimulated CT presented
normal levels in 57 patients (82.6%) out of 69 undergoing TTþ CND
and in 17 (35.4%) out of 48 undergoing ipsilateral and bilateral
MRND, with significant difference comparing these two groups of
patients (p < 0.05). Among 69 cases with TT þ CND, all 32 patients
with negative lymph nodes presented one year after surgery with
normal post-operative CT levels with significant difference
(p < 0.05) compared to only 25 (67.5%) out of 37 patients with nodal
metastases. The remaining 12 patients with positive central
compartment undergone TT þ CND presented a nodal relapse in
the ispilateral compartment (Table 2). Among 31 patients out of 48
who underwent ipsi or bilateral lymphadenectomy and showed
high CT levels one year after surgery, nodal relapse was observed in
11 cases and distant metastases in 14 cases (Table 2) whereas 6
patients continued follow up for mild CT increase.

4. Discussion

MTC is an extremely aggressive disease compared to DTC and
surgery is the unique effective treatment in order to achieve an
optimal local control and to improve overall survival [16]. The ef-
ficacy of TT and lymph node dissection in DTC and anaplastic car-
cinoma have been widely investigated [17e19]. Similarly in MTC
several studies have suggested that recurrence and survival rates
depend upon the adequacy of initial surgery [9,16].

Considering the high rate of nodal involvement, an aggressive
approach to cervical metastases is generally supported by many
authors [20e24]. The target of lymphadenectomy in MTC is the
biochemical efficacy with normal post-operative levels of CT which
is observed 90e100% of patients without metastases and can be
even achieved in 30e40% of patients with lymph node metastases
Table 2
Pattern of nodal relapse and metastases 12 months after surgery.

Treatment Nodal
relapse

Site Distant
metastases

TT þ CND alone 12 ipsilateral None
TT þ CND þ synchronous

ipsilateral MRND
5 contralateral 2

TT þ CND þ differed
ipsilateral MRND

4 contralateral 4

TT þ CND þ bilateral
MRND

2 ipsilateral 8
[5,25]. Non detectable postoperative CT is a fundamental prog-
nostic factor which can be related to better outcome considering
that a postoperative normalization predicts a survival rate of 97.7%
at 10 years [20,21]. High persistent CT serum levels represent
instead a strong marker of residual tumor. Microscopic residual
cervical disease, local-regional lymph node infiltration or metas-
tases to distant organs can be suspected in the presence of elevated
serum levels of CT even in the absence of clinical or radiographic
evidence of disease [21]. The last guidelines for MTC revised by the
ATA in 2015 recommend that patients withMTC and no evidence of
neck lymph nodemetastases by US examination and no evidence of
distant metastases should have a TT and CND (level VI) [12].
Further, patients with positive pre-operative imaging in the central
and lateral neck compartments should be submitted to CND and
MRND (levels IIA, III, IV and V) [12]. Preoperative US is therefore a
fundamental tool to define the surgical strategy and this was rec-
ommended already in the earlier version of ATA guidelines in 2009
[26]. Nevertheless the same guidelines state that very often met-
astatic lymph nodes are of small size in MTC and do not present
specific gross features at surgical exploration as observed for DTC.
For this reason the sizes of lymph nodes detected by pre-operative
US cannot be considered as an absolute diagnostic criteria [26]. As
an alternative parameter to define the surgical strategy, the current
guidelines recommend in patients with MTC with no evidence of
neck metastases on US and no distant metastases, dissection of
lymph nodes in the lateral compartments based on pre-operative
serum CT levels [12]. Although the Task Force did not achieve
consensus on this recommendation, nevertheless some in-
vestigators favour prophylactic MRND in this group of patients. The
dilemma of when and what sort of lymphadenectomy to carry out
is nowadays based on two different schools of thought, one based
on US findings and the other on CT levels. The latter is based on the
experience of some authors who argue that elective dissection of
US normal ipsilateral central and ispilateral lateral neck compart-
ments is indicated in patients with basal serum CT levels above
20 pg/ml and similarly the dissection of contralateral lateral neck
compartment is indicated for basal CT over 200 pg/ml [27]. In a
large series (Machens et al.) a correlation between the CT levels and
the incidence of the involvement of the different cervical levels was
observed and specifically it was evident for CT above 20 pg/ml,
50 pg/ml 200 pg/ml and 500 pg/ml respectively with positivity in
the ipsilateral central and ipsilateral lateral compartments, in the
contralateral central compartment, in the contralateral lateral
compartment and in the upper mediastinum (level VII) [27].

The prognostic advantage of radical surgical clearance has been
established but we would like to highlight that these surgical
procedures especially MRND are not free from severe surgical
complications as we have seen in our institutional series [9,14].
Based on above considerations, the choice of the extension of
lymphadenectomy and of its timing, is in our opinion a current
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matter of debate since furthermore neither did the ATA task force
find a strong level of evidence for the lymphadenectomy guided by
the CT levels. In our series we experienced that a safe and effective
indication for MRND is supported by the pre-operative US detec-
tionwhich must be as accurate as possible especially in presence of
high CT levels, in order not to increase the false negatives. Since we
actually observed a high rate of positive nodes in those patients
undergoing MRND, one crucial point is to define the correct timing
for the lateral lymphadenectomy. MRND synchronous to TT þ CND
is correctly indicated in cases of suspected positive lymph nodes
but when such evidence is not observed, postponing the lateral
dissection one month after primary surgery probably does not
change the prognosis, if at least the clearance in the central
compartment is radical. In our experience this approach assures a
clear picture of the nodal status from the pathologist in the central
compartment and allows for the detection of the post-operative
levels of CT. Furthermore very high CT levels at the time of diag-
nosis might be associated to distant metastases and this is sup-
ported by the evidence of those cases we observed, with negative
nodes in the lateral compartment after MRND with still high CT
levels. The balance between incidence of surgical complications
and the prognostic advantage of a radical approach in MTC is well
sustained in those cases with suspected nodal involvement even
when a bilateral MRND is indicated. There is evidence that metic-
ulous lymph node dissection has been reported to result in a higher
biochemical cure rate [12]. The extension of local-regional lym-
phadenectomy may improve biochemical cure and survival,
although in some cases a more extensive initial surgical resection
may increase the rate of complications such as hypoparathyroid-
ism, recurrent laryngeal nerve injury, rarely vagus and accessory
nerve damage and thoracic duct injury [2,26]. For this reason the
option of postponing the MRND after TT þ CND in those patients
without clear evidence of lateral cervical metastasis, is in our
opinion a good optionwhich offers the same rate of radicality while
limiting unnecessary dissections and potentially associated com-
plications. This could be a safer alternative compared to the indis-
criminate use of CT levels which when very high could be due to
distant metastases. In the present series we registered acceptable
rates of post-operative complications which once again support the
necessity of centralizing MTC patients to referral institutions for
endocrine surgery where experience in adequate lymph node
assessment can provide valuable prognostic information, reduce
recurrence rate and need for further surgery.

This is furthermore suggested by the limited efficacy of
chemotherapy and radiotherapy in MTC [26].

5. Conclusions

Our findings confirm the role of surgery with adequate lym-
phadenectomy in MTC patients.

The extension of surgical resection has to be planned according
to the preoperative US evaluation of the lymph nodes status in the
central and lateral compartments. Nevertheless US in MTC has
limits in sensitivity and specificity compared to DTC due to evi-
dence of metastases even in small lymph nodes with gross normal
features. Preoperative CT level is a prognostic factor and as can be
adopted as a criteria of suspicion for cervical lymph node involve-
ment and must be taken into consideration when planning exten-
sion of lymphadenectomy. The present study, in line with ATA
recommendations, confirms the necessity of considering multiple
factors in the surgical planning for MTC. In our experience the level
of preoperative CT together with the assessment of nodal
involvement of the central compartment compensate diagnostic
limits of US. Postponed surgery in the lateral compartment is a valid
option in order to limit unnecessary complications without
affecting an adequate lymph node clearance. Further controlled
studies are required to increase the level of evidence of the avail-
able guidelines.
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