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Approach to lymph node metastases in sporadic medullary thyroid carcinoma. An istitutional experience.

AIM: Analyse the impact of aggressive surgical treatment with accurate lymphadenectomy in medullary thyroid carcinoma.
MATERIALS AND METHODS: We retrospectively analysed 152 patients affected by medullary thyroid carcinoma, divided in
two groups, considering outcome and surgical complications.
RESULTS: Primary surgical treatment with thyroidectomy plus central and lateral neck dissection, offers significant reduc-
tion in post-operative calcitonin levels, reduced recurrences and limited complications.
DISCUSSION: Accurate lymphadenectomy, according to the international guidelines and the main results of clinical stud-
ies, is the only treatment combined to total thyroidectomy which offers improved outcome in medullary thyroid carcino-
ma since inefficacy of chemotherapy and radiotherapy. 
CONCLUSIONS: Surgery is the unique and fundamental therapy for patients affected by medullary thyroid carcinoma.
Extended neck dissection combined to precocious diagnosis and strict follow-up might be considered the standard of treat-
ment of medullary thyroid carcinoma. 
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Introduction

Medullary thyroid carcinoma (MTC) arises from the cal-
citonin (CT)-producing parafollicular C cells and
accounts for 5-8% of all thyroid cancers, showing sig-
nificantly higher mortality rate compared to differenti-

ated thyroid cancer (DTC). MTC is mainly sporadic,
but in 20-30% of cases an hereditary autosomal domi-
nant transmission is present 1. Furthermore some authors
reported mixed forms of MTC and DTC 2-3.
The hereditary form defined also in the “multiple
endocrine neoplasia type 2” (MEN 2) is characterised
by MTC in combination with pheochromocytoma and
hyperparathyroidism (MEN 2A), or when associated
either to multiple mucosal neurinomas and marfanoid
habitus is defined (MEN 2B). A familial MTC which
is not associated to other neoplasms, is also described.
Treatment of DTC is based on multidisciplinary
approach in which surgery has a primary role but it is
also significantly supported by radioiodine treatment
(RAI), particularly in spread lymph node metastases
(LNM) after lymphadenectomy 4-5.
Differently surgery is the unique and fundamental ther-
apy for patients affected by MTC.
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In sporadic MTC, LNM are very frequent being detect-
ed up to 75% of cases and even in microcarcinomas
smaller than 1 cm, they are observed in about 30% of
patients, presenting central and lateral compartment
equally affected 6-8.
This invasive behaviour justifies aggressive surgical
approach to MTC. Age, size of primary tumor, CT lev-
els, positive nodes in the central compartment must be
considered as prognostic factors related to LNM 9-10.
Extensive lymphadenectomy in adults is furthermore rec-
ommended because LNM are associated to worse prog-
nosis but the related surgical morbidity is significant.
Aim of this study is the analysis of the personal expe-
rience in the treatment of medullary carcinoma focusing
on the surgical issue of cervical lymphadenectomy.

Materials and Methods

We retrospectively analyzed 152 MTC in a population
of 1.765 patients underwent surgery for thyroid cancers
over a period of 25 years, since 1986 to 2011, in the
Unit of Endocrine Surgery, S. Maria University Hospital,
Terni, University of Perugia, Italy, by the same surgical
team, with standard surgical technique.
Data available in the observational period were collect-
ed from our database and analysed. Preoperative work-
out included blood text with CT dosage, ECG, chest x-
ray and neck ultrasound with preoperative fine needle
aspiration cytology (FNAC), neck ultrasound and when
indicated neck computed tomography.
Patients were divided into two groups. Group A, includ-
ed 127 patients underwent primary surgery in our
Department. Other 25 patients, who had been previ-
ously treated elsewhere by total thyroidectomy (TT)
alone in case of unknown, occult MTC or plus limited
lymphadenectomy, were, for this reason, referred for
completion of lymphadenectomy to our institution and
were included in group B. In group B there was no evi-
dence of recurrent nerve palsy or hypoparathyroidism
when enrolled in the study, but there was still high serum
CT levels. 
We performed TT with central compartment dissection
(CND) and ipsilateral modified radical neck dissection
(MRND) in group A. Group B underwent CND or re-
excision of the central neck compartment and MRND
if it had not been previously performed or if it result-
ed incomplete.
We considered the different complications observed in
relation to the procedures performed in the two groups. 
As standard of treatment when approaching the central
compartment, although parathyroids are identified and
preserved in the standard technique, if vascular damage
or accidental excision of the glands was observed, their
direct autoimplatation in the sternocleidomastoideus
muscle was carried out. In all patients plasmatic calci-
um level was tested twice in post-operative day 1 and
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once in post-operative day 2, while in hypocalcemic
patients daily, until normalization. Hypoparathyroidism
was defined as a concentration of parathormone (PTH)
under 10 ng/L (normal range 10-65 ng/L) strictly cor-
related to hypocalcemia defined as an ionized calcium
level (iCa) under 1.0 mmol/L (normal range 1.12-1.32
mmol/L). Treatment included promptly intravenous cal-
cium gluconate for severe hypocalcemia and oral calci-
um plus calcitriol as previously described 11.
Indirect laryngoscopy was operated preoperatively and
postoperatively in all patients, eventually supported by
flexible device, for evaluation of cordal motility, to ass-
es laryngeal nerve function, although inferior laryngeal
nerves are identified and preserved in the standard pro-
cedure of TT and when performing CND. We consid-
ered transient palsy if recovered up to 12 months after
surgery, permanent if unmodified 12 months after
surgery. 
In all patients Jackson Pratt drainages were used, one in
the central compartment and one along the carotid
artery. The medial one is usually removed in first post-
operative day, the lateral one according to the volume
of drainage collected. On the left side caution with pre-
cocious removal was always considered to identify late
chylous fistula from an unrecognised lesion of the tho-
racic duct.
When a chyle fistula is suspected postoperatively after
macroscopic changes of drained fluids, diagnosis was con-
firmed by laboratory assessment with triglycerides dosage
over 100 mg/dL.
Nervous lesions were considered with their specific clin-
ical signs and when applicable by electromyography or
for the phrenic nerve by chest x-ray. They were consid-
ered permanent if persistent 12 months after surgery. In
the 98% of cases, patients were discharged in forth post-
operative day. Patients were regularly followed up for a
mean of 36 months in the outpatient clinic for CT lev-
els monitoring and to evaluate eventual complications
observed. 

Statistical analysis

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

Results

The cases included 78 female (61.4%) and 49 males
(38.6%), with a mean age of 42.3±11.3 years (range 20-
72 years) in group A, 16 female (64%) and 9 male
(36%), with a mean age of 46.3±9.4 years (range 27-
68 years) in group B. In group A all 127 patients under-
went TT plus CND plus ipsilateral MRND. In group
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B we performed 10 CND plus MRND, 12 re-excision
of the central compartment plus MRND and 3 re-exci-
sion of the central compartment plus re-excision of the
lateral compartment (Table I).
An average volume of 60 ml was collected in the
drainages which were removed, according to the differ-
ent procedure necessity, between the 1st and the 4th post-
operative day. In the 98% of cases, patients were dis-
charged in 4th post-operative day.
Nodal metastases were detected in the central compart-
ment in 73 (59.1%) and 14 (56%) patients respective-
ly of group A and B and association with positive lymph
node metastases in the lateral compartment was present

respectively in 61 (48%) and 13 (52%) patients, in both
cases with no significant differences (p >0.05). Patients
not presenting lymph node metastases were respectively
52 (40.9%) and 11 (44%) (p >0.05) (Table II).
Preoperative median plasma CT was 600 pg/ml (range
86-2054 pg/ml) in group A and 470 pg/ml in group B
(range 148-2130 pg/ml). After a mean follow up peri-
od of 12 months, CT serum dosage showed that 95
patients (74.8%) out of 127 from group A and 7 patients
(28%) out of 25 from group B, presented normal basal
and stimulated CT levels (p <0.05). The remnant 32
patients from group A and 18 patients from group B
had still high CT plasma levels even though they showed
an overall decrease of more than 50% when compared
to the pre-operative levels. During the follow-up, local
recurrence and distant metastases were documented in
22 patients from group A and 13 patients from group
B (p <0.05). 
Systemic chemotherapy and local regional radiotherapy
were tempted in 7 patients from group A and in 5 from
group B but resulted ineffective as demonstrated by the
rapidly increasing plasma CT levels and the clinical evi-
dence of recurrent disease. 
The following post-operative complications were regis-
tered in the examined groups (Table III).

TABLE 1 - Surgical procedures performed in the two groups.

Procedure Group A Group B

TT+CND+MRND 127 /
CND+MRND / 10
re-excision CND
+ MRND / 12
re-excision CND
+ re-excision MRND / 3
Total 127 25

TABLE II - Lymph node metastases distribution.

Group A Group B p

Negative node metastases (central and lateral) 52 (40.9%) 11 (44%) >0.05
Positive central lymph nodes (n) 73 (59.1%) 14 (56%) >0.05
Positive lateral lymph nodes (n) 61 (48%) 13 (52%) >0.05
Positive central and lateral lymph nodes (n) 61 (48%) 13 (52%) >0.05
Total patients (n) 127 25

TABLE III - Incidence of post-operative complications. n.c. corresponds to not comparable.

Complication Incidence (n) Group p Treatment

Transient hypoparathyroidism 19 15 group A (11.8%) <0.05 3 parathyroid 
4 group B (16%) autoimplatation,

substitutive therapy

Permanent hypoparathyroidism 1 1 group B n.c. substitutive therapy

Transient recurrent 3 1 group A (0.7%) <0.05 corticosteroids therapy,
laryngeal nerve unilateral palsy 2 group B (8%) rehabilitation

Intraoperative haemorrhage 3 2 group A >0.05 3 vein suture
(jugular vein) 1 group B

Transient accessory nerve lesion 1 1 group B n.c. corticosteroids therapy,
rehabilitation

Chylous fistula 1 1 group B n.c. conservative treatment
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We observed 3 cases of unilateral temporary laryngeal
recurrent nerve palsy respectively 1 in group A (0.7%)
and 2 in group B (8%) (p <0.05), 19 cases of tempo-
rary hypoparathyroidism (12.5%) respectively 15 in
group A (11.8%) and 4 in group B (16%) (p<0.05), 1
case of permanent hypoparathyroidism in group B (4%).
All cases of hypoparathyroidism in group B correspond-
ed to re-excission of the central compartment.
Intra-operative haemorrhage was observed in 3 cases, 2 in
group A and 1 in group B (p>0.05), in all bleeding orig-
inated from the jugular vein which was directly sutured.
A transient accessory nerve lesion was observed in 1
patient of group B. A chylous fistula was observed in 1
patient of group B and it was conservatively treated.

Discussion

High CT serum levels represent a strong marker of resid-
ual tumour disease and a postoperative normalization
predicts a survival rate of 97.7% at 10 years 12.
The microscopic residual disease, local-regional lymph
node infiltration or metastases to distant organs can be
suspected in presence of elevated serum levels of CT
even in the absence of clinical or radiographic evidence
of disease 13.
After inadequate surgery or late diagnosis, MTC may be
fatal or remain stable for decades. In the latter case the
persistence of high serum CT levels is frequently asso-
ciated with high rates of local and distant recurrence
with increased mortality 12-13.
Surgery is the only curative treatment for MTC and it
should remove all neoplastic foci present in the neck
with an acceptable morbidity 14-16. 
In case of occult MTC, when diagnosis comes after total
thyroidectomy, complete surgical treatment including
lymphadenectomy, at least in the central compartment
at first operation, is omitted. If CND and MRND are
not correctly carried out, it can result in residual tumor
with rapidly progressing disease. After surgery, persisting
elevated CT levels are found in more than half of MTC
patients who present high recurrence rates in neck lymph
nodes 9,17. 
Meticulous lymph node dissection has been reported to
result in a higher biochemical cure rate 17. 
Some authors suggest the use of sentinel node even in
the surgical treatment of MTC which is proposed as a
new method to guide the indication and the extension
of cervical lymphadenectomy 18.
Several studies have suggested that recurrence and survival
rates depend upon the adequacy of initial surgery 19.
We experienced a significant increase in the rate of post-
operative CT serum level normalization in patients
underwent CND plus MRND associated to thyroidec-
tomy at primary surgery.
Some authors reported that further surgery eventually per-
mits CT normalization in only 8-35% of cases 18,20-23.

Similar results were evident in our series, having only 28%
of patients, underwent redo surgery, with post-operative
normalization of CT serum level.
According to the guidelines of the American Thyroid
Association patients with suspected lymph node metas-
tases limited to the central compartment and normal
ultrasound examination of the lateral neck compartments
should only be submitted to level VI compartment dis-
section. Nevertheless some investigators favour prophy-
lactic lateral neck dissection in this group of patients.
Patients with positive pre-operative imaging in the cen-
tral and lateral neck compartments should be submitted
to central (level VI) and lateral neck dissection (levels
IIA, III, IV and V) 24.
In our institution TT plus CND plus MRND is the
protocol in use for the treatment of MC, based on the
evidence of an high rate of positive lymph nodes detect-
ed in the central compartment (in the present series up
to 59%) which is associated with a very high rate of
simultaneous involvement of both central and lateral
compartment (in the present series up to 48% of cas-
es).
According to this aggressive management we could offer
to our patients a reduced rate of recurrence, which was
significant in those patients receiving primary surgery
with complete lymphadenectomy.
The extension of local-regional lymphadenectomy may
improve biochemical cure and survival, although in some
cases a more extensive initial surgical resection increases
the rate of complications such as hypoparathyroidism,
recurrent laryngeal nerve injury and rarely vagus and
accessory nerve damage and thoracic duct injury 24-25.
Nevertheless in the present series we registered accept-
able rate of post-operative complications and we either
observed that the rate of complications was significant-
ly higher in terms of transient recurrent laryngeal nerve
unilateral palsy and transient hypoparathyroidism for
those patients not completely treated at first operation,
thus attesting the importance of precocious and correct
diagnosis and that a more radical primary approach is
always recommended. Elevated CT levels after primary
surgical therapy are most likely due to residual patho-
logical tissue.
Surgery is also the main treatment for local and region-
al recurrences whenever feasible. The extent of surgery
will depend on the type of surgical procedures under-
taken previously and on the nature of the relapse: if ini-
tial surgery was complete, recurrent disease must be
resected; if initial surgery was incomplete, the primary
surgery protocol must be completed as in our series.
This is furthermore supported by the complete ineffica-
cy of chemotherapy and radiotherapy in MTC as we
observed in all the treated patients.
In fact systemic chemotherapy with dacarbazine, 5-fluo-
rouracil and doxorubicin (alone or in combination) has
shown very limited efficacy, achieving only partial
responses of short duration. Nowadays, the use of stan-
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dard chemotherapeutic agents should not be considered
as first-line therapy for patients with persistent or recur-
rent MTC given the low response rate 24.
This balance between oncologic benefit and limited
comorbidity is only related to the surgical expertise there-
fore general surgeons without specific experience in
endocrine surgery should be very careful in treating a
rare and complex pathologic entity such as MTC. 

Conclusions

Limited extent of surgery and LNM predict worse over-
all survival in MTC patients. Adequate lymph node
assessment can provide valuable prognostic information,
reduce recurrence rate and need for further surgery which
is always associated to increased morbidity otherwise lim-
ited in experienced hands. 
Our findings suggest that early identification of MTC
and margin-free TT with appropriate lymph node clear-
ance must be always considered in sporadic MTC
patients.

Riassunto

SCOPO: analizzare l’impatto del trattamento chirurgico
aggressivo con accurata linfoadenectomia nel carcinoma
midollare della tiroide.
MATERIALI E METODI: sono stati confrontati 152 pazien-
ti affetti da carcinoma midollare della tiroide divisi in
due gruppi, considerandone gli esiti e le complicanze chi-
rurgiche.
RISULTATI: il trattamento chirurgico con tiroidectomia
associata a linfectomia centrale e laterale determina una
significativa riduzione della calcitonina post-operatoria e
delle recidive con limitate complicanze.
DISCUSSIONE: la linfoadenectomia estesa in accordo con
le linee guida internazionali e i risultati dei principali
studi clinici, è l’unico trattamento combinato alla tiroi-
dectomia totale, che offre un miglioramento degli esiti
nel carcinoma midollare della tiroide in considerazione
dell’inefficacia della chemioterapia e della radioterapia.
CONCLUSIONI: la chirurgia è l’unica e fondamentale tera-
pia per i pazienti affetti da carcinoma midollare della
tiroide. La linfoadenectomia cervicale estesa combinata
alla diagnosi precoce e al follow-up, può essere conside-
rato il trattamento standard del carcinoma midollare del-
la tiroide.
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