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Abstract

Medullary thyroid carcinoma (MTC) com-
monly metastasizes locally to the cervical
lymph nodes and distantly to the liver, lungs
and bones. Metastatic involvement of the mus-
cles is extremely rare. We reported an unusual
case of undiagnosed MTC presenting with
symptoms related to metastatic lesions of the
brachoradialis and the gluteus medius mus-
cles. A 53-year-old man consulted for a painful
mass of the right forearm and atrophy of the
quadriceps. Ultrasonography revealed a het-
erogeneous collection in the forearm.
Computed tomographic scan showed a mass in
the right lung, an enlargement of mediastinal
lymph nodes and solid masses in the right glu-
teus medius and the left iliopoas muscle
extending to the left iliac bone. Pulmonary
biopsies displayed findings consistent with
metastatic MTC. Fine needle aspiration cytol-
ogy from the right arm swelling revealed a
lesion with the same calcitonin immunostain-
ing patterns as the lung metastasis. The diag-
nosis of multiple metastases (lung, muscle and
bone) of MTC is established. The patient has
received local radiation therapy and was
planned for chemotherapy. Muscular metas-
tases from MTC are rare and although their
prognosis is poor, local treatment may be
worthwhile.

Introduction

Medullary thyroid carcinoma (MTC) is a
neuroendocrine tumor arising from parafollic-
ular C cells that produce calcitonin. It repre-
sents only approximately 4% of all thyroid
tumors.1 MTC commonly metastasizes locally
to the cervical lymph nodes and distantly to the
liver, lungs and bone. Metastatic involvement
of the muscles is extremely rare. We report the
clinical and radiological features of a case of
metastatic MTC in the muscles along with a
brief review of literature.

Case Report

A 53 year-old man was admitted to our
department complaining of severe right thigh
pain with functional impairment. He also
reported a weight loss of 10 kg within the past
three months. On physical examination, he
had a 3×2 cm mass fixed to the right forearm
in the brachoradialis muscle without ulcera-
tion of the skin, atrophy of the right quadriceps
muscle and supraclavicular lymph node
enlargement on the left side of the neck.
Ultrasound of the brachioradialis muscle con-
firmed a 32×21 mm solid inhomogeneous
mass. No other abnormal findings were evi-
dent on clinical examination. Laboratory
investigations revealed an erythrocyte sedi-
mentation rate of 80 mm/hour (normal value
<20 mm/hour), a C-reactive protein of 20 mg/L
(normal value <6 mg/L), a lactate dehydroge-
nase of 600 IU/L (normal range: 190-390 UI/L)
and a slightly elevated calcemia of 3 mmol/L
(normal range: 2.2-2.6 mmol/L). 

On metastatic work up, chest X-ray ant com-
puted tomographic scan (CT) showed a mass
in the apical segment of the right upper lobe of
the lung and enlargement of mediastinal
lymph nodes. CT of abdomen and pelvis
demonstrated an inhomogenously solid mass
measuring 13×16 mm in the right gluteus
medius involving the homolateral iliac bone
and another solid mass measuring 33×21 mm
in the left iliopoas muscle extending to the left
iliac bone (Figure 1). Multiple biopsies were
obtained from the right lung mass. These dis-
played sheets of spindle-shaped, polygonal
cells separated by fibrous stroma, with abun-
dant eosinophilic cytoplasm. All the slides
stained positively for calcitonin in immunohis-
tochemical analysis. These findings were con-
sistent with metastatic medullary carcinoma of
thyroid. Fine needle aspiration cytology from
the right arm swelling revealed a lesion with
the same calcitonin immunostaining patterns
as the lung metastasis. The diagnosis of multi-
ple metastasis (lung, muscle and bone) of
medullary carcinoma of thyroid is established.

Thyroid ultrasound examination detected a
single hypoechoic nodule. Thyroid function
tests were normal: free thyroxine (FT4) was
1.02 ng/dL (normal range: 0.70-1.48 ng/dL) and
thyroid-stimulating hormone (TSH) was 1.5
mcUI/mL (normal range: 0.35-4.94 mcUI/mL);
thyroglobulin level was 13,7 ng/mL (normal
range: <35 ng/mL) but calcitonin level was
slightly increased at 60 pg/mL (normal range
<56 pg/mL).  

As a palliative measure for pain relief the
patient was trigged for a short course of exter-
nal radiotherapy to the right forearm and the
right thigh with only modest improvement.
The patient is being planned for systemic
chemotherapy.

Discussion

MTC is mainly sporadic in nature, but a
hereditary pattern is present in 20-30% of
cases, transmitted as an autosomal dominant
trait.1 The familial form of MTC usually occurs
as a component of MEN type IIa (Sipple syn-
drome), characterized by the combination of
MTC, adrenal pheochromocytomas (often
bilateral), and hyperplasia of the parathyroid
glands.2 Our case was a sporadic one without
adrenal or parathyroid involvement. Sporadic
MTC can arise clinically at any age but its inci-
dence peaks during the fourth and sixth
decades of life. 

MTC is a subset of thyroid tumors character-
ized by aggressiveness. Metastases are more
frequent in lymph nodes and less in the lung
and bone. Clinical neck lymph node metas-
tases are detected in half of patients and may
reveal the disease.2,3 Metastases outside the
neck, in the liver, lungs, bones and less fre-
quently brain and skin, are present initially in
20% of cases. Distant metastases are usually
multiple in involved organs. Although MTC is
an aggressive tumor with early metastases, the
clinical course is often long, with continued
morbidity and mortality extending up to 20
years after the initial diagnosis.4 Isolated MTC
typically demonstrates a relatively indolent
biologic progression, as seen in our case. 

Serum calcitonin is the most specific and
sensitive marker of MTC for both the primary
diagnosis and the postsurgical follow-up; it is
produced in abnormally high concentrations by
almost 100% of primary and metastatic MTCs.
However in rare cases, as described here,
serum calcitonin can be negative or at moder-
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ate high level.5 Although our patient had a
MTC with multiple metastases, serum calci-
tonin was slightly elevated. It is possible that
rare forms of MTC go along with mutations in
the calcitonin/CGRP gene which might be
responsible for the normal or even relatively
reduced calcitonin levels.5 It would be interest-
ing to examine the calcitonin/CGRP gene
structure in these patients. In this patient, the
tumour showed positivity for calcitonin in the
immunhistochemistry which is in line with the
latter hypothesis that calcitonin production is
active but secretion mechanisms might be
altered. 

Prognostic factors relevant to outcome in
MTC include age at diagnosis, male gender,
the initial extent of the disease including
lymph node and distant metastases, tumour
size, extra-thyroid invasion, vascular invasion,
calcitonin immunoreactivity and amyloid
staining in tumor tissue.6,7 Metastases at
unusual sites are typical of dedifferentiation
and often arise several years from onset. We
reported an unusual case of MTC associated
with diffuse initial metastases to the skeletal
muscles, lungs and bones. The muscle is
uncommonly involved by metastatic disease.
The rare cases of muscle metastasis described

in the literature are all connected with follicu-
lar thyroid carcinoma,8,9 and exceptionally with
papillary thyroid carcinoma.10 In this patient,
we have considered that the lesions were due
to invasion of muscle metastasis towards the
bones rather than direct progression of bone
metastasis towards the muscular tissues as
there was no bone involvement in the arm and
there was no pattern of bone metastasis in the
iliac bone such as cortical bone reacts or mar-
row changes on CT scan. To the best of our
knowledge, this is the first report of a MTC
metastasizing to the forearm and thigh mus-
cles. The exact pattern of dissemination to the
muscle is not clear from the available litera-
ture. It is believed that muscle pH and muscle’s
contractile ability contribute to the resistance
of skeletal muscles to metastatic disease.
Psoas, iliopsoas, paraspinal muscles and prox-
imal musculature of the upper and lower limbs
represent the most frequently involved skeletal
muscle sites. Although various imaging stud-
ies have been used to identify metastasis to
muscle, none are specific for differentiating
among carcinomas, sarcomas or other muscle
disorders. On unenhanced CT scans, muscle
metastasis is revealed as an enlargement of
the muscle. Occasionally, the findings may be
subtle because the tumor is isodense to the
surrounding muscle, and contralateral asym-
metry is necessary to make the diagnosis.
Management of metastatic disease is first ori-
entated towards the relief of symptoms.
External radiation therapy is indicated for
bone and muscular metastases not amenable
to surgery, especially when they are painful or
located in the spine, the base of the skull, and
in pelvic or long bones. It procures rapid relief
of bone and muscular pain, and slower recalci-
fication of bone lesions. This patient under-
went a short course of external radiotherapy to
the forearm and the thigh with modest relief of
pain. Treatment with radioactive iodine is
pointless, because C cells do not take up
radioiodine and radioactive iodine covalently
linked to 123I-meta-iodobenzylguanidine
(MIBG) offers no significant benefit.11

Conclusions 

In a patient with MTC, although skeletal
muscle metastases are rare, it should be con-
sidered along with other benign lesions in the
differential diagnosis. An accurate diagnosis
of this muscular metastasis is important to
avoid unnecessary surgical procedures and to
implement an appropriate systemic therapy
although the presence of skeletal muscle
metastases in the setting of disseminated dis-
ease offers less hope for curative treatment.
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Figure 1. Transversal computed tomography view of the pelvis showing an enlargement
of  the right gluteus medius involving the homolateral iliac bone (A) and another muscu-
lar metastasis in the left iliopoas muscle extending to the iliac bone (B).
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