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Abstract
The purpose of this study is to analyze the treatment results of patients with medullary thyroid cancer, focusing on surgical
complications, biochemical cures and survival. It is a retrospective analysis of 18 patients of is ferral oncological hospital
in a developing country. Ten patients underwent initial surgery, 7 developed complications, and 2 developed major
complications. Five patients require a second procedure after the first surgery elsewhere, 2 developed complications, 1
developed major complication. Three denied further treatment after diagnosis was made. After a median follow-up of 35.5
months (1-108), 7 (39%) patients are alive without disease, 4 (22%) are alive with disease and 7 (39%) died.
Fifteen patients after the first surgery with curative purposes, 4 reached normal calcitonin levels and still without evidence
of recurrence after a mean follow-up of 47 months (3-86 months); five patients needed a second surgery and two of the
reached normal calcitonin levels; one is still under remission after 36 months, and another one died 60 months later.
Nine patients did not reach normal calcitonin levels after first surgery or reoperation, but on the postoperative images was
no evidence of residual disease; 6 patients are alive after a mean follow-up of 55 (12-108) months.
In conclusion, biochemical cure for advanced disease is rare after surgery. However, long-term survival is possible when
judicious surgery produces no evidence of residual disease by imaging.
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Introduction
Thyroid cancer represents 2.5% of malignant neoplasms in Mexico [1,2]. Medullary Thyroid Cancer
(MTC) (3-5%) is the second one after differentiated
carcinomas (80-90%) and has a less favorable outcome.
Sporadic disease represents 75% of the cases, whereas hereditary accounts for the remaining.
Age and stage are major prognostic factors. Stage III
and IV patients have worse prognoses than those at early stages [3]. In addition, every year of age at diagnosis
increases the risk of dying by 5.2%. Patients with regional disease have 2.69 times more risk of dying than those
with local disease, but distant disease has a relative risk

that reaches 4.47. MTC cells do not concentrate radioactive iodine and are not sensitive to hormonal manipulation; therefore surgery is the most effective option for
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curative therapy, reduction in tumor burden, or effective
palliation. Prognosis of MTC is related to the stage of disease, as well as the extent of initial surgery. Extensive surgery is related to better survival [4]; however, its precise
extension is controversial [5], especially in patients with
initial extensive disease, or with persistent/recurrent disease since tyrosine kinase inhibitors targeting vascular
endothelial growth factor receptors and RET emerged
as alternative [6] and because reoperation is associated
with morbidity and uncertain oncologic results. In our
country unfortunately, most of the patients presents
with advanced disease, when prognoses is dismal, but
they request treatment. Our aim was to assess the results
of surgical treatment in patients with advanced disease,
with special focus on surgical complications, biochemical cures and survival.

Patients and Methods
Patients diagnosed with medullary thyroid cancer between July 1st, 2006 and December 31st, 2012 was selected. Patients were analyzed for clinical features, treatment
and outcome. Survival was calculated from diagnoses to
death. Major morbidity required reoperation, extended
hospitalization or resulted in death. IRB dispensed approval of this retrospective analysis because no intervention was introduced and personal data cannot be tracked
to specific patients.

Preoperative evaluation
Patients with thyroid nodules underwent a neck Ultrasonography (US) and Fine Needle Aspiration Biopsy
(FNAB) of suspicious thyroid and neck nodes. Patients
with palpable neck nodes underwent a CT scan of neck,
thorax and upper abdomen. Serum CEA and calcitonin
measurements were taken in all patients. Vocal cord mobility evaluation was mandatory. Patients with persistent
high levels of calcitonin after surgery underwent a new
complete evaluation; if complete resection seemed possible, reoperation was considered.

Statistics and definitions
We analyzed the demographic data and the outcome
of patients. Pathologic material was revised in order to
corroborate the diagnosis. Descriptive statistics were
used in order to show results. Overall survival was defined as the time interval between medullary cancer diagnosis and the last follow-up visit to the hospital or death
of the patient. Survival curves were estimated using the
Kaplan-Meier Method. The Log-rank test was used to
compare survival curves.

Results
Three hundred eighty one cases of thyroid cancer were
identified, 24 corresponded to medullary carcinomas
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Table 1: Patient characteristics.
N (18)
Age
40.4 (15-70)
Sex
Male
6
Female
12
Type
Sporadic
12
Familiar
6
Reoperation pathologic staging*
I
1
II
0
III
1
IVa
12
IVb
1
IVc
3

(%)

(33.3)

(66)
(33)
(5.5)
(0)
(5.5)
(66.6)
(5.5)
(16.6)

Notes: *We show “pathologic staging” even for reoperations
after incomplete surgery only for informative purposes.

(6.3%). Six patients with incomplete files were excluded,
18 patients remained: 12 women and 6 men (ratio 2:1),
with a mean age of 40 years (15-70). Mean age of women
was 44.5 years (23-70) and 32 years for men (15-50), (p
< 0.05). There were two cases of MEN 2B corroborated
by molecular diagnoses, and 2 with MEN 2B and 2 with
MEN 2A by clinical characteristics. All patients were index cases and no detected by molecular screening. Seventeen out of 18 had advanced disease (corresponding to
T1-T4 with N1a or N1b, or M1 disease according AJCC,
2010). All patients were treated 2 months before diagnoses or referral (Table 1).

Treatment
Ten patients were submitted to initial surgery with
therapeutic purposes. All had palpable disease in thyroid, neck or both. After imaging, 5 had a thyroid-confined tumor, 4 had a thyroid tumor with bilateral positive
nodes. Of them, three obviously positive neck nodes, and
1 had a thyroid tumor, bilateral neck and mediastinal obviously patients underwent total thyroidectomy, bilateral
and central neck dissection; 5 patients underwent total
thyroidectomy, bilateral neck, mediastinal and central
neck dissections, 1 had a total thyroidectomy with central neck dissection, and 1 patient underwent a total thyroidectomy only (Table 2).
Six additional patients were previously treated elsewhere resulting in persistent disease and subsequently
they were referred. We reoperated four of them; one declined surgical treatment after total thyroidectomy, and
another one after hemithyroidectomy and tracheotomy.
In our institution, 1 additional patient was previously
submitted to hemithyroidectomy due to a “Follicular
neoplasia”, but a medullary thyroid cancer resulted after definitive report. Thus five additional patients were
reoperated.
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Table 2: Surgical morbidity.

Primary surgery only
Patient/group
Surgery > additional surgery
1
TT + CRBND + CND
5
TT + MRBND + CND + MD
7
TT + CND
10
TT + MRBND + CND + MD
11
TT + MRBND + CND
13
TT + MRBND + CND + MD
14
TT + MRBND + CND + MD
15
TT + MRBND + CND
17
TT + MRBND + CND + MD
18
TT
Patients submitted to reoperation
2A
TT + CRBND + CND > SBND + MD
3A
TT + CRBND + CND > SBND + MD
4B
HT > cTT + SBND + CND
8B
TT > SBND + CND + MD
16 B
TT > MRBND + CND + MD
Patients treated without curative intent
6
Node biopsy
9
HT + Tracheotomy
12
TT + Total Laryngectomy + MRBND

Morbidity
None
Transient hypocalcemia
Dysphonia and aspiration
Death by hemorrhage
Chylous fistula
Transient hypocalcemia
Permanent hypoparathyroidism
Dysphonia + Dysphagia
None
None

Status
AWOD 54 m
AWOD 3 m
AWOD 86 m
DOD 2 m
AWOD 48 m
DOD 21 m
AWOD 51 m
AWD 12 m
AWD 36 m
DOD 1 m

None
Chylous fistula, vocal cord paralysis, dysphagia
None
Vocal cord paralysis
None

AWD 108 m
DOD 60 m
AWOD 36 m
AWD 87 m
AWOD 36 m

None
None
Pharyngocutaneous fistula

DOD 7 m
DOD 6 m
DOD 3 m

Notes: HT: Hemithyroidectomy; TT: Total Thyroidectomy; cTT: Completion Total Thyroidectomy; CND: Central Neck Dissection; MD:
Mediastinal Dissection; SBND: Selective Bilateral Neck dissection; MRBND: Modified Radical Bilateral Neck Dissection; CRBND: Classical Radical Bilateral Neck Dissection; AWD: Alive with Disease; DOD: Death of Disease; AWOD: Alive without Disease.

Among reoperated patients, two had already undergone
a total thyroidectomy, bilateral neck and central neck dissections (A GROUP) and 3 patients had undergone a form
of thyroidectomy (B GROUP). Eight and nine months after
initial treatment elsewhere, both patients of A GROUP underwent a mediastinal and a selective neck dissection due to
high calcitonin levels, metastatic neck nodes and suspicious
mediastinal nodes without distant disease. Three patients of
B GROUP underwent bilateral neck and central neck dissections with or without a complementary thyroidectomy;
two of them also underwent mediastinal dissection. Information about surgical morbidity was scant in previously
treated patients (Table 2).
Finally, three patients were amenable only to palliative treatment. One patient was diagnosed by biopsy of a
neck node, further study showed distant metastasis and
the patient declined further treatment. Another patient
underwent elsewhere a hemithyroidectomy and tracheotomy with unresectable residual macroscopic disease in
the neck; he died 6 months later due to disease progression. The last patient underwent a total thyroidectomy
with total laryngectomy with en-bloc resection and bilateral neck dissection for airway obstruction due to bilateral recurrent laryngeal nerve paralysis and invasion
of cricoid with known distant metastases; he died due to
progression, with a pharyngocutaneous fistula (Table 2).
All patients submitted to surgery in our institution
showed metastatic nodes in dissected neck and at meGarcía et al. J Surgical Endocrinol 2017, 1(1):1-7

diastinal levels. Six patients showed extranodal disease,
extrathyroidal extension, or both. Five of them received
postoperative radiotherapy.

Surgical morbidity
From 10 patients with primary surgery only 7 (70%)
developed complications. Two of 3 patients with a central neck dissection without mediastinal dissection developed morbidity: 1 dysphonia, dysphagia and aspiration that improved with rehabilitation, and 1 developed
a chylous fistula that required a muscle flap for closure.
From 5 patients with mediastinal dissection, 4 developed complications, 2 transient hypocalcemia; 1 permanent hypoparathyroidism, and 1 died in the postoperative period due to a neck hemorrhage. Complications
were attributable to the cervical component of surgery.
Morbidity was significant, 2 of 10 patients initially operated by us developed major complications: a chylous
fistula, which required reoperation, and one died from a
hemorrhage at the beginning of the period under review.
From 5 reoperated patients, 2 (40%) developed surgical complications; one a chylous fistula that healed
spontaneously; this patient had previous dysphonia and
dysphagia due to recurrent laryngeal nerve paralysis; the
other patient developed dysphonia due to vocal cord paralysis; both underwent a bilateral neck and mediastinal
dissection, one of them with additional central neck dissection (Table 2).
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Additional treatment
Five patients received postoperative radiotherapy as
a result of extrathyroidal, extranodal extension or macroscopic residual disease, 2 are alive with disease after
108 and 36 months. In addition, 1 received radiotherapy
to spine after relapse; the patient is alive with elevated
but stable calcitonin levels after 87 months. One case
required tracheotomy 4 years after initial treatment because of bilateral vocal cord paralysis secondary to local
recurrence. The patient additionally required bronchial
dilatation due to compressive mediastinal nodes.

Survival
Overall, after median follow-up of 35.5 months (1108), 7 (39%) patients are alive without disease, 4 (22%)
are alive with disease and 7 (39%) died with disease. Survival was higher in previously treated and reoperated
patients than those with only initial surgery (Log Rank
Test: p = 0.011; Figure 1).

Calcitonin levels
Preoperatory calcitonin was recorded in 15 patients.
Mean preoperative level was 5,996 pg/ml (26-50,000). Postoperatory calcitonin was measured two months after the
surgery in 14 patients, with a mean of 685 pg/ml (0.3- 4990).
Only 4 patients reached normal values (< 10 pg/ml) after
initial surgery and are alive without disease, with a mean
follow-up time of 47 (3-86) months. All of them had lower preoperative calcitonin levels (315, 42, 30 and 200 pg/

ml) when compared with the remaining patients. Two additional patients reached normal levels after reoperation,
but 1 died after 60 months due to local and distant recurrence. However, 6 (42%) patients with elevated calcitonin
after surgery but without measurable disease by imaging
after definitive surgery are also alive after a mean follow-up
of 55 (12-108) months, even with preoperatory calcitonin
levels as high as 3550, 4990 and 10364 pg/ml (mean 4077,
range 182-10, 364) (Table 3). Finally, 7 of 18 (39%) patients
died after a mean follow up of 14.2 months (0-60). One of
them was a surgical death, and the death of the remaining
patients was due to disease progression.

Discussion
Surgery is keystone in the treatment of MTC, however surgery extent remains controversial in patients with
primary local and regionally advanced disease and even
more with recurrent disease [7]. Current ATA guidelines do not recommend routine bilateral lymph node
dissection in primary disease, even with clinical evident
disease in thyroid gland and ipsilateral neck, but states
that a contralateral neck disection should be considered
if basal calcitonin is greater than 200 pg/ml [8].
Whereas, Chen advocates aggressive surgery even
with recurrent disease, when cure is less probable but
adds: neck reoperations are associated with significant
risks and reoperation should only be pursued if there
is significant likelihood of benefiting the patients. Such
benefits include achieving locoregional control or alle-

Overall survival
1.0

0.8

Treatment

0.6

Surgery without curative objective
Only primary surgery
Reoperation after incomplete surgery
Censored patients
Censored patients
Censored patients
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0
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40
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80
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Figure 1: Overall survival of patients with medullary thyroid cancer according treatment.
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Table 3: Preoperative and postoperative calcitonin levels, treatment and outcome.

Case
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Preoperative
calcitonin (pg/ml)
315
460
82
26
42
50000
30
3550
No
2775
200
7020
No
422
9485
182
10364
No

Postop
calcitonin
6
415
10
10
2
No
0.55
4990
No
No
0.33
1260
1506
196
589
121
489
No

Initial procedure

Reoperation

Status

TT + CRBND + CND
TT + CRBND + CND
TT + CRBND + CND
HT
TT + MRBND + CND + MD
Node biopsy
TT + CND
TT
HT + Tracheotomy
Node biopsy
TT + CRBND + CND
TT + Total Laryngectomy + MRBND
TT + MRLND + CND + MD
TT + MRBND + CND + MD
TT + MRBND + CND
TT
Node biopsy
TT

No
SBND + MD
SBND + MD
CTT + SBND + CND
No
No
No
SBND + CND + MD
No
TT + MRBND + CND + MD
No
No
No
No

AWOD 54 m
AWD 108 m
DOD 60 m
AWOD 36 m
AWOD 3 m
DOD 7 m
AWOD 86 m
AWD 87 m
DOD 6 m
DOD 2 m
AWOD 48 m
DOD 3 m
DOD 21 m
AWOD 51 m
AWD 12 m
AWOD 36 m
AWD 36 m
DOD 1 m

MRBND + CND + MD
TT + MRBND + CND + MD
Declined treatment

Notes: HT: Hemithyroidectomy; TT: Total Thyroidectomy; cTT: Completion Total Thyroidectomy; CND: Central Neck Dissection;
MRBND: Modified Radical Bilateral Neck Dissection; MRLND: Modified Radical Left Neck Dissection; CRBND: Classic Radical
Bilateral Neck Dissection; SBND: Selective Bilateral Neck Dissection; MD: Mediastinal Dissection; AWD: Alive with Disease;
AWOD: Alive without Disease; DOD: Death of Disease.
Calcitonin in pg/ml. Calcitonin levels shown are pre and post definitive treatment.

viating symptoms such as tracheal or esophageal compression and pain. Therefore, if patients develop symptomatic locoregional recurrence, even in the setting of
metastatic disease, then they should be offered surgical
resection when feasible [9].
Although with controversies, when primary tumor
without metastatic neck nodes is present, a total thyroidectomy and central neck dissection are performed [10].
When thyroid tumor is larger than 2 cm, an ipsilateral
selective neck dissection (II-V) is added due to risk of
node metastasis. When nodal metastases in neck or mediastinum are demonstrated, the best local control is obtained with a bilateral neck dissection, but mediastinal
dissection remains controversial [11].
Two months after surgery calcitonin is measured, if
undetectable, patient is observed but with increased values reoperation is considered when previous surgery was
incomplete. However, reoperation rarely produces normal values of calcitonin [12] and it is unknown its impact on survival. Clinical relapse is unusual when postoperative calcitonin values normalized, but patients who
undergo surgical resection, even with distant metastasis,
have better survival [13], and patients with high postoperative calcitonin values without noticeable disease by
imaging may reach significant survival [14,15].
Thus, reoperation seems justifiable when calcitonin
remains elevated after incomplete surgery, especially in
absence of distant disease, but this must be tailored with
García et al. J Surgical Endocrinol 2017, 1(1):1-7

potential morbidity. Central neck dissection is associated
with recurrent laryngeal nerve injury and permanent hypoparathyroidism; meanwhile superior mediastinal dissection can produce hemorrhage, chylous leak, nerve injury and sternotomy dehiscence. Mediastinal dissection
involves thymus resection along with adipose and lymphatic tissue up to the bifurcation of the trachea (metastatic low paratracheal nodes reaches 21%) [16] but it has
been stated that less than 10% of patients with metastatic
mediastinal nodes are cured.
In our experience, nine of 15 patients submitted to
surgery with curative intent developed complications,
3 with major ones and one died. Two out of ten (20%)
complications in the group of initial surgery only extended the hospitalization and one of them required reoperation, while one patient died from neck hemorrhage
three days after surgery. From previously treated group
one out 5 (20%) patients developed a chylous fistula that
prolonged hospitalization. This suggests that reoperation
is not significantly more morbid than the novo surgery.
In addition, in our series, 9 patients underwent a mediastinal dissection; all of them with proven disease and
6 are alive after a median of 53.5 (3-108) months. It is
remarkable that mediastinal dissection was not associated with significant morbidity; thus, mediastinal dissection must be performed if the patient has obvious nodal
disease and a complete resection with low morbidity can
be done [17]. In addition, we propose that it should be
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strongly considered when there is obvious nodal disease
in the neck. Elective mediastinal dissection is supported because: 1) The superior mediastinal metastasis rate
is 2.6% in cN0 patients but 46.2% in CN+ patients [18],
2) In our series all patients had pathologic nodal disease
at all dissected levels, including mediastinum, 3) Specific
morbidity of mediastinal dissection was low, and 4) Of
the outstanding survival of dissected patients.
It has been emphasized that patients with proven
nodal disease at presentation or serum calcitonin levels
higher than 1000 pg/ml before reoperation are rarely
cured [11,19,20], but survival can be long with complete
macroscopic resection. After a median follow-up of 35.5
months 7 (39%) patients are alive without disease, 4
(22%) are alive with disease and 7 (39%) died from the
disease, including 3 with metastatic disease at diagnosis.
In our experience, only 6 out of 15 patients reached biochemical cure, 4 out of 10 after initial surgery and 2 out
of 5 after reoperation, but the mean survival after reoperation is 61 months (12-108), even better than the survival
of patients with biochemical cure after initial surgery: 47
(3-86 months).
In our experience, all biochemical cures had initial
low calcitonin levels (less than 400 pg/ml), but some with
higher levels achieved prolonged survival after surgery;
therefore, high isolated calcitonin levels must not preclude operation. Among patients with clinical and voluminous disease, only 33% reached biochemical cure,
but we think surgery must be considered if it can be performed with low morbidity and can benefit the patient
postponing progression or alleviating symptoms such as
tracheal or esophageal compression.
Recently, Two Tyrosine Kinase Inhibitors (TKIs), Vandetanib and cabozantinib, were approved for use in patients
with advanced, metastatic or progressive MTC, but its efficacy is questioned because toxicity and costs. Both drugs
do not prolong survival or improve symptoms, despite a
favourable effect on tumour imaging and certain laboratory
parameters [21].
Preoperatory diagnosis of MTC is mandatory. Reoperations resulted in incomplete surgeries because of
missed preoperative diagnoses. It is mandatory the preoperative determination of calcitonin in any patient with
a suspicious thyroid nodule, since calcitonin is a sensitive
and specific test [22], even more sensitive than standard
cytology, and represents a cost-effective strategy [23] that
promotes complete surgeries and better survival [24].
Our study has obvious limitations. It is retrospective
with a limited number of patients and a relative short follow-up; however, surgical morbidity is assessed shortly
after surgery and biochemical cure is a valid subrogate of
final outcome. Finally, the mean follow-up is 36 months,
García et al. J Surgical Endocrinol 2017, 1(1):1-7

but deaths occurred long time before our overall mean
follow-up. We think our results and conclusions can be
useful in countries or similar institutions where patients
are diagnosed with advanced diseases.

Conclusion
Biochemical cure is infrequent in patients with obvious nodal disease. However, long survival is feasible after extensive surgery, if surgery results in no-measurable
disease by imaging studies. Reoperation must be strongly
considered, including mediastinal dissection, especially
when surgery can be performed with low morbidity.
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