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Introduction

Medullary thyroid carcinoma (MTC) is an undifferenti-
ated, neuroendocrine tumor which arises from the
parafollicular cells or C-cells of the thyroid gland. The
particular characteristic of this tumor is the production of
calcitonin [1] as well as ACTH, histaminase, corti-
cotrophin, vasoactive intestinal peptide, serotonin, and
carcinoembriogenic antigen (CEA) [2, 3]. MTC can be
either sporadic (SMTC) (65-70%) or familial (FMTC) as
part of the multiple endocrine neoplasia type 2 (MEN2)
syndrome [4]. In most patients with a newly diagnosed
MTC, a loco-regional metastasis has already taken place,
and a distant metastasis is present in 15-20% of patients
[4-6]. The most common sites of metastasis presentation
are the lungs, liver, and bones, and metastasis rarely
occurs in the brain, skin, and breast [7, 8].

We present the case and outcome of a male patient
with a recurrent spinal metastasis of a SMTC after radiation
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Key Clinical Message

Sporadic Medullary Carcinoma of the Thyroid is a relatively uncommon entity
and at the time of diagnosis, most already present loco-regional metastasis.
Therapy should be aggressive to reduce recurrence and mortality. Follow-up
period should continue lifelong and should also include calcium/pentagastrin
infusion test, as well as 6-month interval diagnostic imaging.

Neoadjuvant Radiation Therapy, Recurrent Spinal Metastasis, Spinal Metastasis,
Sporadic Medullary Carcinoma of the Thyroid, Thyroid Metastasis.

therapy with normal levels of calcitonin, CEA, and
calcium, and we also present a review of the literature. To
our knowledge, there is no standardized treatment,
follow-up, or even a case for recurrent spinal metastasis
from a SMTC reported in the literature.

Case Report

A 49-year-old male patient was referred to our institution
with a two-month history of progressive paraparesis of
the lower extremities and a paresthesia below T7. On pre-
sentation, the patient had an insecure and slightly forward
flexion gait, associated with a 4+/5 paresis of the left L2-
3-4-5 dermatome muscles, as well as paresthesia below T7
and hypoesthesia of the L3-4 dermatome. No urinary or
defecatory problems were evident upon examination.

The patient’s history was significant for a medullary car-
cinoma of the thyroid (T3,N1,M1), which already had
metastasized to the spinal column. The initial diagnosis
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Figure 1. Preoperative MRI before the first operation. Sagittal T1-sequence without (A) and with contrast (B) of the thoracic and lumbar spine
showing the number of the vertebrae marked, as well as the initial thecal sac compression at the level of T7 and the other bone metastasis at
T12 and L4. (C) Axial T2-sequence at the level T7. A nearly complete compression of the thecal sac can be seen.

was made 2 years before, after the patient had developed a
paraparesis of the lower extremities. An MRI reported an
epidural tumor infiltration with compression of the thecal
sac and the thoracic myelon at the T7 level. (Fig. 1) A
hemilaminectomy and tumor resection at this level was
performed under the assumption of an epidural metastasis
from a cancer of unknown origin. The histopathological
diagnosis reported a metastasis of an MTC with high
expression of calcitonin. At this time, laboratory findings
were within normal levels, including calcium and CEA.
Shortly after that, the patient underwent a total thyroidec-
tomy, along with bilateral neck dissection surgery. After
the complete work-up, the specimen was classified as a
SMTC. Following the procedure, the patient was treated
with radiation therapy from T7-L5, where he also had lytic
lesions within the bodies and laminae of several vertebrae,
with a dose prescription of 2 Gy five times a week until
40 Gy was achieved. The initial follow-up showed a stable
spine disease at the operated level. (Fig. 2) The patient
recovered well, except for a slightly left-sided paresis of
the L2-3 dermatome muscles. Other than that, a well-con-
trolled hypertension was also significant in his past medi-
cal history. After 2 years of stable and asymptomatic
disease, the patient re-developed a paraparesis.

Laboratory findings were within normal levels, includ-
ing calcitonin, CEA and calcium levels. An MRI showed a
tumor with a dorsally oriented mass-effect at the levels
T6-7, T12, and L4, as well an intravertebral tumor infil-
tration at L1 level. (Fig. 3)

We performed a decompressive laminectomy at T7 and
tumor resection, which was confined to the T7 level, to
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relieve the thoracic myelon, followed by a dorsal instru-
mentation at T5 to T9 (DePuy Expedium, Raynham, MA,
USA). Postoperatively, almost all the symptoms were
relieved, except for the known paresis of the left L2-3 der-
matome muscles.

The histopathological examination of the recurrent
lesion again revealed an intra- and paravertebral metasta-
sis from a neuroendocrine carcinoma. The immunohisto-
chemical work-up of the specimen showed a strong
positive reaction for calcitonin, cytokeratin 8 and 18, and
thyroid transcription factor-1, so that the findings corre-
sponded again with a metastasis of the MTC. (Fig. 4)
The patient recovered well from the operation and was
then referred to radiation therapy applied at the same
location as 2 years before and with the same prescription
dose.

The 3-, 6-, and 12-month follow-ups showed a normal
and secure gait with the known nonprogressive 4 + /5
paresis of the left L2-3 dermatome muscles. The spinal
MRI at 6 months following radiation therapy again
showed a stable spine disease. (Fig. 5) Calcitonin, CEA,
and calcium levels also remained wunaltered. After
18 months following the second operation, no other
metastasis was documented.

Discussion

Description and epidemiology

The most common cancer of the endocrine system is
thyroid carcinoma (TC). Of all cancers diagnosed, it is

© 2015 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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Figure 2. MRI after the first radiation cycle. Sagittal T2-sequence (A) and T1-sequence without contrast (B) showing a stable disease at the
operated level T7 and the suspicion of progressive disease at T12 and L4 levels.

Figure 3. Preoperative MRI before the second operation. Sagittal T1-sequence (A) without contrast and T2-sequence (B) of the thoracic and
lumbar spine showing the recurrent growth of the metastasis with the corresponding thecal sac compression at the level of T7 and the other
bone metastasis at T12, L1, and L4. (C) Axial T2-sequence at the level T7. An almost identical imaging to the initial MRI, where a nearly complete

compression of the thecal sac can be observed.

estimated that each year less than 3% will be TC, and less
than 4% of these will result in death [9]. In 2012, approx-
imately 56,460 new cases of TC were diagnosed in the
United States alone, with a female predisposition of 4:1

© 2015 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

and a median age at diagnosis of 50 years [10]. TC is
classified into major subtypes: differentiated (papillary
[>85%], follicular [5-15%]), poorly differentiated (insular,
solid, or trabecular), undifferentiated or anaplastic (1-2%),
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Figure 4. Histology — second surgery. (A) Hematoxylin- and eosin-stained tissue sections demonstrated a highly cellular, epithelial tumor
consisting of cells with medium-sized, round nuclei and pale, eosinophilic cytoplasm. The tumor grew in small to large nests with an occasional
follicular histological pattern. Not only was the tumor strongly immunopositive for cytokeratin 18 (B), but it also exhibited positive

immunostaining for calcitonin in the majority of the tumor cells (C).

Figure 5. MRI after the second radiation cycle. Sagittal T1-sequence (A) without contrast and T2-sequence (B) showing a stable disease at the

reoperated level T7 and a stable disease at T12 and L4 levels.

medullary (5%), and primary malignant lymphoma (2%)
[11, 12]. Each histologic type of TC has its different and
varied biologic behavior [2]. TC incidence has increased
almost 2.6-fold from 1973 to 2006 [13]. This increment
in the diagnosis is attributed to the optimization of small
cancer detection; however, mortality remains unchanged
at 0.5 per 100,000 of the population [14].

It is known that a differentiated TC requires a different
therapy approach and has an overall better prognosis.
The other subtypes are usually treated more aggressively
and the prognosis is significantly poorer. Therefore, the
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treatment and follow-up necessities for these patients are
contrasting.

The most common sites of metastasis presentation are
the lungs, liver, and bones, and metastasis rarely occurs
in the brain, skin, and breast [7, 8]. Because the descrip-
tion of other metastatic sites goes beyond the scope of
this review, we will only focus on bone metastasis, specifi-
cally to the spine. It is important to mention that a
metastasis to the bone from a TC most often arises from
a papillary TC (28%), followed by follicular (22%), insu-
lar (20%), anaplastic (13%), hurthle-cell TC (11%), and
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MTC (6%) [15]. When a metastasis to the bone has
occurred, the most typical places are the vertebrae (54%),
pelvis (50%), ribs (31%), femur (21%), skull (13%),
humerus (11%), and other locations (17%) [16].

The spine, specifically the thoracic spine (60-80%), is
the most affected region, followed by the lumbar spine
(15-30%) and the cervical spine (<10%). The vertebral
body is the preferred site (85%), especially the posterior
part (66%), followed by the paravertebral spaces (10—
15%) and the epidural spaces (<5%) [17].

Of all patients with thyroid nodules, 0.2-0.4% have
MTC, representing 5-10% of all TC [18,] and are respon-
sible for up to 13.4% of all deaths caused by TC [3].
MTC can be either sporadic (SMTC) (65-70%) or famil-
ial (FMTC) as part of the MEN2 syndrome [4]. MTC can
affect patients of all ages, but has a peak incidence
between the fourth and sixth decades for SMTC, and the
second and third decades for FMTC [19]. MTC has a
slightly female preponderance in a ratio of 1:1.05 [19].
Although the role of the patient’s age still remains contro-
versial [20-27,] the prognosis for MTC depends on the
grade of cancer, extrathyroidal spread and size, as well as
the quality of the initial surgical treatment [2, 18, 20, 28—
30]. The overall prognosis rate is good, with a 5-year sur-
vival of 78-91% and a 10-year survival of 61-88% [24,
30, 31]. Whereas a biochemical cure (i.e., undetectable
calcitonin levels, normal CEA, and calcium levels) could
predict a survival rate as high as 97% at 10 years, a recur-
rence was found in 4.9% of the patients. Interestingly,
noncured patients have a good survival as well, with a
rate of 80% and 70% at 5 and 10 years, respectively [22].

Diagnosis

As in any TC, patients most commonly present with a
palpable, painless, nontender, growing, and generally
asymptomatic thyroid nodule. Most of these nodules are
found incidentally. Occasionally, the patient presents
associated symptoms such as hoarseness, stridor, dyspha-
gia, or even dyspnea. In some rare cases, the patient
might present diarrhea either as a chief complaint or
associated symptom, which has a higher incidence in
patients with metastatic disease. Because the parafollicular
cells are predominantly located in the upper portion of
the thyroid lobe, most of the MTC are found in this area
(1, 2, 32-35].

In the present case, the SMTC was incidentally diag-
nosed, and none of the common signs or symptoms were
present. It is important to mention that in less than 10%
of the patients with a bone metastasis from a TC, the pre-
senting symptom is spinal cord compression [16, 36, 37].

There are many guidelines one could follow once a
nodule is found. In summary, laboratory tests should

© 2015 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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initiate the diagnosis. Depending on the results, an ultra-
sound and a fine-needle aspiration biopsy are indicated.
Specifically for MTC, calcitonin, CEA, and calcium levels
should be determined, and when a FMTC is suspected,
RET mutation analysis, that is, genetic testing, as well as
a MEN2-syndrome work-up should be attained [8, 35,
38-42]. In patients with MTC, the calcitonin level will be
above normal, and after a calcium or pentagastrin infu-
sion, the level will increase even more. The few cases seen
with a normal calcitonin level would also respond to an
infusion of calcium or pentagastrin [2]. In most patients
with a newly diagnosed MTC, a metastasis has already
taken place [4]. A distant metastasis is present in 15-20%
of the patients [5, 6]. Therefore, a complete neck ultra-
sound as well as a complete whole-body screening are
indicated [4]. The presence of histaminase in the serum
and a calcitonin level above 400 pg/mL suggest a metasta-
sis [2, 39].

Treatment and follow-up

The treatment for FMTC requires a multidisciplinary
approach and goes beyond the scope of this review, so we
will only focus on the treatment for SMTC.

The only cure for MTC is a complete surgical treat-
ment of the gland (i.e., total thyroidectomy) and any
loco-regional metastasis. An aggressive surgical treatment
should be performed. The high incidence of multifocality,
the lack of effective adjuvant therapies, and the better
outcome and prognosis in patients with a completely
resected pathology justify an aggressive surgical treatment.
The treatment for those patients with a residual or recur-
rent disease, as well as those with distant metastasis, is
not well established [43, 44].

It is fundamental to the postoperative management to
have preoperative serum baseline levels of calcitonin,
CEA, and calcium, and in specific cases, ACTH, histami-
nase, corticotrophin, vasoactive intestinal peptide, and
serotonin. As previously stated, one should also evaluate
the need for a calcium/pentagastrin infusion test in order
to have the baseline level as well. All these markers will
form the cornerstone of follow-up treatment and will be
indicative of a possible recurrence or progression of the
disease.

Immediately after surgical treatment, the patient should
receive a thyroxin substitution therapy and should be
monitored clinically and biochemically within a month. It
is important to emphasize that the parafollicular cells or
C-cells of the thyroid gland do not respond to TSH, so
neither a serum suppression of TSH concentrations nor
adjuvant therapy with radioiodine is indicated [18, 44-50]

At 3 and 6 months after initial diagnosis and treat-
ment, serum concentrations of calcitonin, CEA, and
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calcium should be controlled. The patient is considered
biochemically cured if the serum CEA and calcium levels
are normal and the calcitonin serum level is undetectable
(24, 44]. Further appropriate follow-up intervals are 6—
12 months [35]. In the present case, all the laboratory
levels were normal, that is, biochemically cured.

It is also important to mention that the serum calci-
tonin levels fall slowly in some patients; therefore, a mea-
surement at 3 and 6 months is mandatory. Normally, a
fall in the first 72 hours is expected [34, 51]. After this
time, if still altered in comparison to the reference levels,
a residual or recurrent disease could be assumed. Each
case should be treated individually, and a calcium/penta-
gastrin infusion testing should also be carried out at some
point during the follow-up period.

If a residual or recurrent MTC is suspected, one should
perform a completely new diagnostic evaluation, that is,
neck ultrasound and whole-body screening. Other imaging
studies for the detection of loco-regional or distant metas-
tasis are described in the literature, but their sensitivity
and specificity are still controversial [7, 39, 50, 52-58].

Once a recurrence or residual disease has been diag-
nosed, the treatment options will vary depending on the
site of metastasis. In most cases, a surgical resection is
indicated. In some cases, laparoscopy or even arteriogra-
phy for abdominal metastasis should be evaluated [35, 59].

The use of radiotherapy is still controversial. Most of
the studies showed no benefit with respect to the overall
survival, but radiotherapy did play an important role in
disease control and a longer progression-free disease for
MTC [60-69].

Radiotherapy is indicated when a patient did not
receive a curative resection, when the patient was diag-
nosed with extrathyroidal disease, or when nonsurgical
bone metastasis is present [2, 39, 44]. The amount of
residual disease will determine the radiation dosage,
which normally requires 60-70 Gy, unless the distant
metastasis is around the spinal cord, where the tissue tol-
erance for radiation is up to 45 Gy [2, 44].

Normally, systemic therapy is only considered for
patients with a progressive metastatic disease in which a
contraindication for surgery or radiotherapy exists [44].
Small clinical trials have shown promising results with
certain monoclonal antibodies, but none of them have
demonstrated to improve survival. There are only two
monoclonal antibodies, Vandetanib and Cabozantinib,
that have completed a phase III clinical trial, and they
are recommended only for patients with tumor progres-
sion [70].

Although treatment with bisphosphonates in MTC has
not been studied, in the setting of osteolysis-induced
hypercalcemia, its use has been shown to control symp-
toms and regulate calcium levels [49, 71].
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Our perspective

To our knowledge, there is no standardized treatment for
MTC with bone metastasis, particularly in cases involving
the spine. The treatment for bone metastasis, surgical or
medical, has been suggested through small case series,
varied surgical experience and preference, and has pro-
vided some degree of consensus as to the optimal man-
agement in differentiated TC. The extrapolation of this
management has not yet been proven for MTC [49, 70].
There is no evidence regarding bone metastasis in MTC,
but it is known that of all cancers metastasizing to the
spine, thyroid cancer has the best prognosis [36].

As previously stated, radiation has been proposed as a
neoadjuvant therapy for the treatment of loco-regional or
distant metastasis in MTC, for it has shown to lead to a
considerable reduction in pain in up to 80% of patients
with symptomatic bone lesions, as well as to play an
important part in disease control and a longer progres-
sion-free disease [60-69].

It is known that patients with a bone metastasis may
have painful lesions, fractures, structural instability of the
spine, neurological dysfunction, and, when there is spinal
involvement, spinal cord compression with or without
paraplegia. There are different managing options or rec-
ommendations depending on the situation. Either way,
the main role of surgical therapy is to promote pain
reduction, restore the stability of the spine, and prevent
or correct the neurological deficit [36, 49].

Our review focuses on spinal bone metastasis, which
was the cause of the chief complaint in the present case,
after a previously treated and radiologically stable disease.

According to the literature, patients with a fracture, an
impending fracture, or painful bone metastasis have diverse
treatment options. A minimally invasive percutaneous pro-
cedure should be considered when a patient has a con-
traindication for surgery or radiation therapy. This type of
procedure could also be used in combination with radia-
tion therapy when no contraindication is present [49].

Radiation therapy is also indicated in patients with a
disease progression and/or possible invasion to adjacent
structures, as well as postoperative bone metastasis
patients with incomplete resection [49].

According to the American Thyroid Association, for
patients with an isolated, asymptomatic bone metastasis
surgery will not be curative, but it can be performed. It is
in these cases and in patients with small bone metastasis,
which do not pose an immediate threat or cause neurolog-
ical symptoms, where a conservative non-surgical therapy
could be implemented [49]. We strongly disagree on this
point, for a radical surgery in TC metastasis could repre-
sent a better local and systemic control, prolong the pro-
gression-free disease period, and lower the recurrence rate.

© 2015 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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In some instances, the patient presents a gross tumor
burden or even spinal cord compression. In both cases,
surgery is indicated and, as noted before, postoperative
radiation should be initiated [49].

In the present case, the patient was incidentally diag-
nosed with a metastasized SMTC after spinal surgery. The
serum levels after the initial treatment, as well as the fol-
low-up levels, revealed no alterations, which could have
made a residual or recurrent disease or even the metastatic
disease suspicious. The initial surgical treatment, that is,
hemilaminectomy, caused a significant, almost complete,
reduction of the symptoms. Although the patient received
adjuvant radiotherapy, the tumor grew in the exact same
location where the first hemilaminectomy and resection of
the epidural tumor mass were performed, causing the
same symptoms once again. The importance of this radio-
logical finding (Fig. 3) and the fact that this type of
metastasis has a good prognosis raises the question of
whether a complete removal, that is, total vertebrectomy,
could achieve an improvement in disease control, prevent
a recurrence, and, possibly, prolong the overall survival
rate. The aggressiveness of the surgery could provide a
better local control, prolong the progression-free disease
period, and lower the recurrence rate [72, 73].

It is important to mention that a calcium/pentagastrin
infusion test was never performed on this patient, and
furthermore, only a single follow-up MRI of the spine
was performed a year after the initial diagnosis and treat-
ment. Therefore, we include in our recommendations the
use of the calcium/pentagastrin infusion test in the fol-
low-up work-up at least two times after the first surgery
or when the suspicion of a metastasis arises. An MRI of
the spine should be performed at an interval of 3-
6 months once a metastasis has been diagnosed. It is also
our recommendation to perform an aggressive treatment,
that is, total en bloc spondylectomy, in a patient with a
single metastatic lesion from a MTC to the spine. The use
of monoclonal therapies should also be considered in
patients showing distant metastases.

All these suggestions will allow the patients with a pro-
gressive disease to be diagnosed and treated earlier, and
most importantly, contribute to a longer progression-free
disease interval. The follow-up period should continue for
the entire life of patients with distant metastatic disease
in SMTC. Although most patients have a stable disease,
marked disease progression has been reported after years,
and in some series, calcitonin-negative MTC have also
been reported [36, 45, 59].

Conclusion

The reported patient recovered well from surgery and
radiation therapy of his spinal SMTC metastasis, and the

© 2015 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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1-year follow-up showed a clinically and radiologically
stable disease. There are no evidence-based guidelines to
treat recurrent spinal metastasis from this type of tumor.
After a thorough review of the literature, we strongly sug-
gest treating spinal metastasis from this rare type of
tumor aggressively in order to significantly reduce local
recurrence, which directly correlates to its mortality. The
follow-up period should continue for the entire life of
patients with distant metastatic disease in SMTC and
should include the calcium/pentagastrin infusion test in
the follow-up work-up, as well as 6-month interval diag-
nostic imaging.
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