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Abstract

Medullary thyroid cancer is a rare neuroendocrine tumor with ag-
gressive behavior and an uncertain prognosis. Calcitonin is the as-
sociated tumor marker; however, neuroendocrine tumors of the lung
or intestine can also present high values. We report the case of a
53-year-old patient presenting with dry cough for 3 years. Comput-
ed tomography (CT) showed a 58-mm expansive lesion in the right
anterior mediastinum and cervical ultrasound informed a 9-mm
hypoechoic nodule with a lobulated edge and thick calcifications.
Cytology reported Hashimoto’s thyroiditis. He underwent emergent
surgery for respiratory failure. The pathological study informed
G2 neuroendocrine carcinoma, immunohistochemistry showed:
cytokeratin (+), vimentin (+), alpha-actin (-), synaptophysin (+),
chromogranin (+), Ki-67: 10%. He progressed with bone metastasis
visualized in scintigraphy and mediastinal tumor remnants, adenop-
athy, and pulmonary nodules on CT scan, prompting chemotherapy.
Due to elevated and increasing calcitonin, an ultrasound study with
needle washout for calcitonin resulted in 1,724 pg/mL, and cytol-
ogy of the nodule reported medullary carcinoma. He was finally
diagnosed with medullary thyroid microcarcinoma with metastasis
to the mediastinum. Coexistence with Hashimoto’s thyroiditis could
alter the initial fine-needle aspiration results. We conclude that in
the case of calcitonin-secreting neuroendocrine tumors or medullary
thyroid cancer, calcitonin fine needle aspirate washout may be help-
ful in elucidating a diagnosis. Due to its severity, medullary thyroid
cancer should always be approached and managed aggressively,
even microcarcinomas.
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Introduction

Medullary thyroid cancer (MTC) is a rare neuroendocrine tu-
mor with aggressive behavior and an uncertain prognosis [1].
Medullary thyroid microcarcinoma (micro-MTC) is a malig-
nancy of less than or equal to 1 cm, with poorly defined data
regarding its natural history compared to MTC of more than
1 cm [2]. Calcitonin is a tumor marker for diagnosis and fol-
low-up and its serum concentration is directly related to C cell
mass. Neuroendocrine tumors of the lung or intestine can also
present high calcitonin levels [3]. Therefore, coexistence of a
thyroid nodule leads to a diagnostic question on the source of
calcitonin excess production.

The association of Hashimoto’s thyroiditis with condi-
tions such as thyroid adenoma, papillary thyroid carcinoma,
and thyroid lymphomas has been well described [4]. However,
Hashimoto’s thyroiditis along with MTC is considered rare [5].
Herein we report the case of a middle-aged man with micro-
MTC presenting with a mediastinal mass, very high calcitonin
levels, and Hashimoto’s thyroiditis.

Case Report

A previously healthy 53-year-old man presented without sig-
nificant past medical history, without tobacco and alcohol use.
He complained of nonproductive cough and dysphagia to sol-
ids for 5 months and was diagnosed with a mediastinal mass
on chest X-ray by another provider at an outpatient clinic. Acid
fast bacillary on sputum were negative for tuberculosis. Com-
puted tomography (CT) scan of the chest showed an expan-
sive lesion of 58 mm in diameter located in the right anterior
mediastinum, displacing vascular structures and the trachea
(Fig. 1). Technetium-99m scintigraphy was performed to rule
out substernal goiter, which revealed a normal shape, size,
and location of the thyroid (Fig. 2). Laboratory exams showed
thyroid-stimulating hormone (TSH) 2.11 plU/L (reference
range 0.4 - 4), free T4 (FT4; thyroxine) 1.66 ng/dL (reference
range 0.8 - 1.9), anti-thyroid peroxidase (anti-TPO) > 600 U/
mL (reference range < 40 IU/mL), anti-thyroglobulin (anti-Tg)
138 TU/mL (reference range < 40 IU/mL), and serum calci-
tonin 265 pg/mL (reference range < 10 pg/mL). Thyroid ultra-
sound showed a hypoechoic nodule in the right thyroid lobe
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Figure 1. Chest CT scan: expansive lesion in the right anterior medi-
astinum (arrow). CT: computed tomography.

of 9 x 7 x 9 mm, lobulated edges, and thick calcification. Rest
of the thyroid parenchyma is heterogeneous and compatible
with thyroiditis (Fig. 3). Fine needle aspiration (FNA) biopsy
of thyroid micronodule concluded Hashimoto’s thyroiditis.
During follow-up, 10 months after symptoms onset he
developed severe hemoptysis and respiratory failure, which
prompted emergent surgery. Surgical findings exhibited a me-
diastinal tumor with adhesions to supra-aortic vessels. Pathol-
ogy results showed neuroendocrine carcinoma of nodular and
trabecular histological type with fusiform areas of expansive
growth measuring 10 x 7 x 6 cm. Immunohistochemistry exhib-
ited cytokeratin (+), vimentin (+), alpha-actin (-), synaptophysin
(+), chromogranin (+), and Ki67: 10%. Elevated levels of calci-
tonin were associated with production by this tumor. The patient
was followed by medical oncology, with 5-hydroxy indole ace-
tic acid levels 2.6 mg/24 h (reference range 2 - 6 mg/24 h). Six
months after surgery, he presented lumbar pain and persistent

Figure 2. Tc-99m scan: thyroid in normal position. Tc: technetium.
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Figure 3. Cervical ultrasound shows hypoechoic nodule in the right
thyroid lobe of 9 x 7 x 9 mm.

dyspnea. A follow-up CT of the chest reported a right pleural
effusion, and a conglomerate of mediastinal and hilar adenopa-
thies of up to 4 cm. Calcitonin was 1,113 pg/mL on follow-up.
Oncology proposed radiotherapy 45 Gy/28 to the mediastinum
and 40 Gy/16 to the vertebral injury in T9, and later, five courses
of chemotherapy with cisplatin plus etoposide. Follow-up at 6
months showed serum calcitonin of 1,411 pg/mL.

Due to persistent high calcitonin levels, he underwent a
new ultrasound and FNA with calcitonin measurement in nee-
dle washout. Cytology reported a Bethesda VI nodule with
MTC characteristics. Calcitonin concentration in the needle
washout was 1,724 pg/mL. Carcinoembryonic antigen (CEA)
was 520.34 ng/mL (reference range 5 ng/mL), and positron
emission tomography (PET)-CT scan with fluorodeoxyglu-
cose (18F-FDG) showed hypermetabolic lesions in the cervi-
cal, mediastinal, vertebral, and pelvic lymph node levels.

Finally, a review of the pathology of the mediastinal tu-
mor was requested, which showed multifocal positivity for
calcitonin and the presence of amyloid material (Fig. 4). We
assume that the excess production of calcitonin was due to a
micro-MTC with an unusual presentation of metastasis to the
mediastinum. Thyroidectomy was proposed, but patient died
due to pneumonia before surgery.

Discussion

The presence of a tumor with neuroendocrine characteristics
and high levels of calcitonin in association with a thyroid
nodule is an unusual finding. In this context, it is a diagnostic
challenge to determine the source of excess production with
a nodule smaller than 1 cm [1]. Micro-MTC is a tumor less
than or equal to 1 cm, with controversies regarding its clinical
relevance due to the lack of data on its natural history [2]. It
can present in two different forms, hereditary in 25% to 30%
of cases and sporadic in 70% [6].

In 2017, a meta-analysis on micro-MTC found rates of
multifocality and distant metastases similar to those larger than
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Figure 4. Pathological anatomy: neuroendocrine carcinoma. Nodular and trabecular histological type with fusiform areas of ex-
panding growth delimited in the area of the thymus CK (+), CD5 (+), vimentin (+), synaptophysin (+), calcitonin (+) (arrow). CK:

cytokeratin. Magnification: x 10.

1 cm, which suggests that the treatment could have a simi-
lar approach [7]. A study of 310 subjects showed that patients
with micro-MTC presented regional metastasis in almost 20%
and distant metastasis in 5%, with higher probability of region-
al metastasis in those with tumor size greater than 5 mm [8].
Another study showed that patients with regional lymph node
involvement at initial staging had concurrent bone metastases
in 16% and, less frequently, visceral involvement including the
liver, lungs, and very rarely the brain [9]. This evidence sup-
ports that MTC aggressive behavior can occur even in small
tumors, as it is the case with our patient.

Unlike papillary carcinoma, the treatment of MTC is pri-
marily surgical. Early surgical intervention is critical, as the
MTC cells do not absorb radioactive iodine [1]. In the follow-
up, calcitonin is the main marker of MTC, with values greater
than 150 pg/mL suggestive of distant metastasis. Calcitonin
along with CEA are indicative of disease progression [3]. Cal-
citonin levels of 1,000 pg/mL indicate at least 1 mL of tumor
tissue [9]. Less frequently, calcitonin can also be produced by
neuroendocrine tumors of the lungs, larynx, pancreas, bladder,
and ovaries, which could be confused with MTC, particularly
in the presence of a thyroid nodule [10, 11]. If ultrasound stud-
ies reveal a suspicious thyroid nodule, FNA is mandatory [11].
Cases in which calcitonin-producing neuroendocrine tumors
metastasize to the thyroid are rare, complicating the diagno-
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sis. In these cases, histopathology of the thyroid following
thyroidectomy may allow to clarify the diagnosis [12]. Cal-
citonin levels in needle washout fluid of greater than 100 pg/
mL is practically diagnostic of MTC. The calcitonin levels are
undetectable in the cervical metastasis [3]. Even more excep-
tional are cases of MTC diagnosed with a clinically evident
extrathyroidal mass, which often confuses the primary tumor
origin [13, 14].

Immunohistochemically, calcitonin-producing neuroen-
docrine tumors and MTC are indistinguishable. Hence, the
presence of amyloid material and calcitonin in the surgical
specimen, although suggestive, are not decisive to specify the
source of elevated peripheral calcitonin levels [15]. The asso-
ciation of Hashimoto’s thyroiditis with follicular and papillary
cancer and thyroid lymphoma has been previously described
[16]. Its presentation along with MTC is rare, making our case
even more unique. The presence of Hashimoto’s thyroiditis
could make it harder to study the cytology of the thyroid nod-
ules, which may explain the result of the initial cytology in our
patient [17].

Based on the clinical evolution, the very high and rising
calcitonin and CEA levels, the expression of progressive and
metastatic MTC, along with the thyroid cytology, we conclude
that this is a rare case of micro-MTC presenting with a meta-
static mass in the mediastinum.
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Conclusions

Very high values of serum calcitonin and CEA are typical of
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