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Rare disease

Pituitary metastasis of thyroid carcinoma is a rare entity. Differential diagnosis with other lesions in the sellar/
parasellar region, through clinical, histopathological, immunohistochemical, and imaging is challenging but es-
sential for adequate treatment.

This case report describes a 58-year-old patient with the previous diagnosis of follicular thyroid carcinoma, with
metastasis to cervical lymph nodes, bone, and lung, initially evolving to left palpebral ptosis. In the investiga-
tion, laboratory tests showed hypopituitarism, and magnetic resonance imaging of the skull showed a supra-
sellar formation measuring 2.2x3.5x2.5 cm, which increased in size in a few months. The patient underwent
transcranial neurosurgery and subsequent immunohistochemical analysis, which confirmed pituitary metasta-
sis of follicular thyroid carcinoma. The patient underwent chemotherapy and radiotherapy but died 26 months
after the onset of symptoms.

The differential diagnosis of pituitary metastasis from a benign lesion is difficult. Therefore, a careful analysis
of the history and clinical evolution, use of complementary imaging tests, and, where possible, the histopath-
ological and immunohistochemical analysis of the lesion for diagnostic elucidation are necessary.

Adenocarcinoma, Follicular ¢ Diabetes Insipidus, Neurogenic ¢ Inmunohistochemistry
Pituitary Neoplasms ¢ Thyroglobulin
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Background

Pituitary metastasis (PM) is a rare condition [1] in which pa-
tients may present symptoms related to hypopituitarism, mass
effect, and diabetes insipidus [2]. Despite advances in imaging
modalities, tumors that metastasize to the pituitary gland may
be difficult to differentiate from an adenoma [3]. The preva-
lence of PM from thyroid carcinoma is around 2% [4], and the
treatment options in these cases are radiotherapy, iodotherapy,
chemotherapy, and/or surgery; although they do not increase
survival, they allow better quality of life for the patient [3].

We report a rare case of PM from thyroid carcinoma in a
58-year-old male patient who initially developed palpebral
ptosis, and the definitive diagnosis was only possible with
immunohistochemistry.

Case Report

A 58-year-old male patient sought care at University Hospital
of the Universidade Federal do Maranhdo (HUUFMA) in Sao
Luis, in the Brazilian state of Maranhao, in April 2016, com-
plaining of a holocranial headache, retroorbital pain, and left
visual acuity worsening, associated with ipsilateral eyelid pto-
sis, which began 8 months before.

When checking his medical history, the patient informed us
about his previous diagnosis of thyroid carcinoma. The patient
had undergone a subtotal thyroidectomy at another hospital
in August of 2013, with an unknown histopathological result
and without adequate medical follow-up. Eighteen months af-
ter the first surgery, a cervical ultrasound performed due to
the appearance of cervical lymphadenopathy showed bilater-
al thyroid nodules. Cervical lymph node biopsy showed epi-
thelioid lesion, and immunohistochemistry results were com-
patible with thyroid follicular carcinoma (FTC) metastasis with
thyroglobulin, thyroid/lung transcription factor (TTF1), and pos-
itive proliferative cell index (Ki-67: 40%).

The patient then underwent total thyroidectomy with neck
lymph node dissection in October of 2015. The histopatholog-
ical analysis of 46 lymph nodes showed metastatic spread to
34 of them with a solid epithelial neoplasia compatible with
FTC. The immunohistochemistry analysis revealed expression
for CD56+ and thyroglobulin, consistent with extensively in-
vasive FTC.

In the follow-up, the patient underwent staging examinations.
The computed tomography (CT) scan showed multiple nodular
formations in the pulmonary parenchyma, the largest (2.0 cm)
being in the left middle lobe. It also presented massive lymph-
adenopathy in para-aortic topography, measuring 4.5 cm. An
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Figure 1. Magnetic resonance imaging of the skull, dated
March 2016, a T1-weighted image with a lesion of
2.2x3.5x2.5 cm, with intense contrast enhancement
(white arrow).

expansive process affecting soft parts and the sternum bone
measuring 5.7x4.9 cm with pathological fracture was also ob-
served. Magnetic resonance imaging (MRI) of the skull, dating
from March 2016, showed an enlarged suprasellar formation
measuring 2.2x3.5x2.5 cm (Figure 1), with a weighted image
in T1 and T2 and intense contrast enhancement, compromis-
ing the left cavernous sinus, suggesting pituitary adenoma.
At the time, serum thyroglobulin was 30 000 ng/dL and cal-
citonin was less than 2 ng/dL. The patient then received an
iodine dose of 250 mCi, and the post-dose full-body inves-
tigation only showed uptake in the anterior cervical region,
without distant capture.

Due to left amaurosis and worsening of right-side vision, the
patient sought care at HUUFMA and was admitted in August
of 2016. He complained of dizziness, nausea, and episodes of
diarrhea. In the physical examination, multiple lymph nodes in
the right and left cervical region were observed, in addition to
the left supraclavicular lymph node and mass in the bone re-
gion of the sternum, which was hardened, fixed, and painless.
Laboratory tests showed suppressed thyroid-stimulating hor-
mone (TSH), mildly elevated prolactin, hypogonadotropic hypo-
gonadism, hypocortisolism, and hypoparathyroidism (Table 1).

The MRI of the sella turcica revealed a suprasellar image mea-
suring 4.1x5.1x5.0 cm (Figure 2A, 2B). New staging showed
lesions in the pulmonary parenchyma and sternum, multiple
cervical nodules, and a secondary implant in the acetabular
region. The patient then underwent transcranial neurosurgery
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Table 1. Laboratory tests of the patient and their respective
reference values.

T Reference

Testosterone <0.025 ng/mL  (1.93-7.40)
Follicle-stimulating hormone 1.37 mUl/mL (1.5-12.4)
(FSH)

Luteinizing hormone (LH) 1.18 mUl/mL (1.7-8.6)
Prolactin 18.79 ng/mL  (4.04-15.2)
Free T4 (Thyroxine) 19.24 pmol/L (12-22)
Thyroid-stimulating hormone

(TSH) 0.02 mU/L (0.51-4.9)
Cortisol 8: 00 3.3 pg/dL (6.7-22.6)
Adrenocorticotropic hormone

(ACTH) 12.2 pg/mL Up to 46
Parathyroid hormone (PTH) 1 pg/mL (4-58)

and developed diabetes insipidus postoperatively. The histo-
pathological of the pituitary mass demonstrated solid epithe-
lial pattern neoplasia with similar characteristics to the lymph
nodes and thyroid, composed of cells with regular nuclei and
eosinophilic/oncocytic cytoplasm. The immunohistochemis-
try study showed thyroglobulin expression, paired box gene
8 (PAX8), and TTF1, and was negative for pituitary hormones.
Those findings were consistent with PM from thyroid carcinoma.

The oncology team joined the treatment and the tyrosine ki-
nase inhibitor sorafenib 800 mg/day was used by the patient
for 5 months but was discontinued due to hepatotoxicity and
clinical worsening.
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Figure 3. MRI 5 months after surgery, showing that there was
no significant reduction of the lesion. Image weights
in T1, with lesion measuring 4.6x5.1x5.1 cm with
enhancement after contrast.

The MRI of the sella turcica performed 5 months after the sur-
gery showed a still voluminous intra- and supra-sellar expan-
sive lesion measuring 4.6x5.1x5.1 cm (Figure 3). The chest CT
revealed a volumetric increase of the retrosternal mediastinal
lesion and a reduction in the number of pulmonary lesions,
with stabilization of the more extensive lesions.

In follow-up with oncology, radiotherapy was provided for
bone and cervical lesions, but these continued evolving with
little improvement. After 12 months of surgery, radiotherapy
was provided for PM. However, after beginning the sessions,
the patient died.

Figure 2. (A) Magnetic resonance imaging of sella turcica performed in August 2016, weighted in T1, coronal, with isointense lesion of
4.1x5.1x5.0 cm. (B) Intense enhancement of the lesion after contrast (gadolinium).
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Discussion

Metastatic tumors of the pituitary and sellar region occur in 1%
to 3.6% of cancer patients [5,6]. The most common malignan-
cy with PM is lung cancer in men and breast cancer in wom-
en [4,7-9]. Usually, they affect patients in the sixth or seventh
decade of life, with no clear sex predominance [3,8]. Other pi-
tuitary metastases have already been reported, such as pros-
tate tumors, renal, gastrointestinal, thyroid, and other prima-
ry sites [3,10]. Thyroid carcinoma metastasis to the pituitary
gland is rare [11], and accounts for only 2% of PM [1,4,12].

Thyroid carcinoma is divided into 4 main subtypes: papillary,
follicular, medullary, and anaplastic [12]. The most common is
papillary thyroid carcinoma (PTC), followed by follicular thy-
roid carcinoma (FTC) [13]. In the latter, the main route of dis-
semination is hematogenous, resulting in metastases to dis-
tant areas, mainly bones and lungs, and rarely pituitary. In the
case described, the patient was a man in the sixth decade of
life with a diagnosis of PM from FTC.

Metastatic tumors may involve the pituitary by hematogenous
dissemination, direct invasion of metastasis from the skull base,
or meningeal spread through the suprasellar cisterna [8,10].
As the neurohypophysis is directly exposed to the arterial cir-
culation, PM has a predilection for it [7,8,11]. Metastatic inoc-
ulation of the adenohypophysis is usually a result of the con-
tiguous dissemination from the posterior lobe [3,8].

Pituitary metastases from thyroid carcinoma tend to be fast-
growing parasellar lesions that destroy the pituitary tissue or
compress the pituitary stem [1]. In our case, it was difficult to
determine the mode of propagation given the rapid and ag-
gressive growth of the carcinoma; also, there was no report of
impairment of skull base bones in the imaging studies.

Clinically, suspicion of metastases is warranted in patients with
rapid onset and progressive symptoms, regardless of history
of malignancy [3,7]. Presentation often includes polyuria, poly-
dipsia, headache, hypopituitarism, visual field defects, and cra-
nial nerves lesions [14]. The vast majority of patients with PM
have diabetes insipidus [6,8,9,15,16]. However, if the anterior
pituitary function is impaired, diabetes insipidus may be hid-
den due to the reduction of glucocorticoid function, becoming
evident after starting corticosteroid treatment [3,8].

A decrease in the presence of diabetes insipidus in cases of
PM from thyroid carcinoma has been reported in the litera-
ture, although the reasons for such an uncommon presenta-
tion have not been clearly established. A possible hypothesis is
that PM from thyroid carcinoma tends to initially exhibit a high-
er parassellar growth in relation to the intrassellar growth [1].
Parasellar growth causes impairment mainly of cranial nerves
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present in the cavernous sinuses; clinical manifestations of dip-
lopia, ptosis, or unilateral ophthalmoplegia rapidly progressive
with retroorbital pain resulting from such impairment are the
initial presentation of these cases [3].

Intrasellar growth, in turn, destroys the pituitary tissue, with
compression of the pituitary stem and consequent hormonal
production loss [1]. Hypopituitarism in cases of metastasis may
also result more frequently from hypothalamic invasion than
adeno-pituitary invasion [17]. Clinically, the symptoms of ad-
enohypophysis dysfunction are usually hidden by the signs of
systemic disease due to malignancy [5,6]. Hyperprolactinemia
was found in 6.3% of pituitary metastases and is generally at-
tributed to the compression of the stem [8,16].

Table 2 summarizes some clinical findings of the 14 cases (in-
cluding ours) of PM from FTC found in the literature. Diabetes
insipidus was present in only 1 of the 14 cases, showing the
different behavior of the FTC metastasis. In 8 of the 14 cases,
the cranial nerves were affected, and hypopituitarism was re-
ported in the initial investigation in only 3 cases. In the case
reported here, the patient presented symptoms related to mass
effect, hypopituitarism, and left ptosis, characterizing the in-
volvement of the oculomotor nerve. Diabetes insipidus was a
post-surgical complication.

Despite advances in imaging methods, tumors that metasta-
size to the sellar/parasellar region may still be difficult to dif-
ferentiate from pituitary adenoma [3,8]. Metastatic tumors
can mimic a variety of lesions in the sellar region, confusing
diagnosis [8].

Computed tomography and MRI are sensitive but non-specific
imaging modalities [2]. Computed tomography usually shows
hyperdense or isodense, homogeneous, or non-presence of
cystic degeneration, hemorrhage, or necrosis [8]. In an MR, it
shows as an isointense or hypointense mass in T1 with a hy-
perintense signal in T2 and homogeneous enhancement after
contrast [2,3,8,12]. However, Mayr et al. [7] showed the major-
ity of PMs are isointense in T1 and T2 images.

Changes such as metastatic lesions in another area of the cen-
tral nervous system, invasion of the cavernous sinus, sclerot-
ic changes around the sella turcica and clivus, isointense sig-
nal in both T1 and T2 images, and loss of the hypersignal of
the neurohypophysis have been useful in the differentiation
of benign, metastatic lesions [4-6]. An intra- and suprasellar
tumor dumbbell-shaped indentation at the diaphragm level
may also be indicative of PM [3,6,8,12].

Histopathological analysis of PM may indicate pituitary adeno-
ma, and immunohistochemistry is required for diagnostic con-
firmation [18]. Thyroid follicular carcinomas exhibit a variable
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Table 2. Characteristics of pituitary metastases of follicular thyroid carcinoma described in the literature.

Pituitary hyposecretion

Age, sex

syndrome
Lim et al. (2015) 65, F Yes
[1]
Matyja et al. (2013) 53, F No
[17]
Aleyadeh et al. (2012) 49, F No
[21]
Vianello et al. (2011) 61, F Yes
[22]
Chhiber et al. (2011) 65, F No
[23]
Prodam et al. (2010) 45, F No
[9]
Yilmazlar et al. (2004) 43, F No
[24]
Chrisoulidou et al. 60, M No
(2004) [15]
Simon 2004, (apud 23, F No
Lim 2015 [1])
Kucuk 2002 et al. 44, F NR
[25]
Ochiai et al. (1992) 62, F No
[26]
Kistler et al. (1975) 50, M NR
[27]
Trunnell et al. (1949) 42, F NR
[28]
Our case (2017) 58, M Yes

DI ) [of Other S R—
Initial 1, 1v, Vi metastases
Yes No Lung bone Neurosurgery
lodotherapy
No Yes (V1) Cervical bone Neurosurgery
Radiotherapy
NR No Cervical bone Neurosurgery
lodotherapy
No No Lung bone Biopsy TE
Radiotherapy
lodotherapy
No Yes (Il1) Bone Neurosurgery
lodotherapy
No Yes (I1) Cervical bone Neurosurgery
lodotherapy
No No Lung bone Neurosurgery
lodotherapy
NR Yes (II) No Neurosurgery
Radiotherapy
lodotherapy
No Yes (V) No Neurosurgery
lodotherapy
NR NR Nr NR
No Yes IILVI No Neurosurgery
lodotherapy
No Yes Bone Neurosurgery
(1) lodotherapy
Radiotherapy
No No Nr lodotherapy
No Yes ()  Bone cervical lung Neurosurgery
lodotherapy
Chemotherapy
Radiotherapy

DI — diabetes insipidus; CNs — cranial nerves; NR — not reported; F — Female; M — Male; TE — transsphenoidal.

morphology, from the presence of small or medium follicles
containing colloid to a trabecular or solid growth pattern [19].
The latter tends to be more frequent in invasive FTCs but may
also occur in extremely invasive FTCs [19]. The histopathologi-
cal of the neurosurgery product was compatible with solid ep-
ithelial neoplasia with characteristics like the neoplasia seen
in the cervical and thyroid lymph nodes.

In immunohistochemistry tests, TTF1 and thyroglobulin are
useful for distinguishing between thyroid carcinoma and pul-
monary adenocarcinoma [14,20]. Thyroid transcription factor
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1 is a marker of immunohistochemistry used to confirm lung
and thyroid carcinoma, while thyroglobulin is a thyroid carci-
noma marker [14,20]. The immunohistochemistry of our pa-
tient’s pituitary lesion was positive for TTF1, thyroglobulin,
and PAX8, confirming PM from FTC.

Treatment of metastases of thyroid carcinoma includes surgery,
radiotherapy, iodoteraphy, and chemotherapy [3]. Neurosurgical
exploration may lead to significant symptomatic relief, confir-
mation of diagnosis, and improvement in quality of life, but
without an increase in life expectancy [14]. Total resection is
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complicated due to increased tumor vasculature and local in-
vasiveness [16]. Surgical treatment should be followed by local
radiotherapy and/or chemotherapy [3]. The morbidity of sur-
gery and radiotherapy includes hypopituitarism, diabetes insip-
idus, and visual disturbances, and consciousness disorders [4].

Table 2 shows that the primary treatment in the cases already
reported was neurosurgery. Our patient underwent neurosur-
gery because of the compressive effect of the lesion on the op-
tic chiasm, and, later, chemotherapy and radiotherapy for cer-
vical, bony, and pituitary metastases were indicated.

Chemotherapy for metastatic thyroid carcinoma has a limited
role due to low response and significant adverse effects [2].
Radioiodine therapy is also an alternative; however, in patients
with poorly differentiated thyroid carcinoma, there is the re-
duced uptake of 3tiodine, which reduces its effectiveness [1].

Despite aggressive therapy, even in patients without other
metastasis in the initial assessment, the prognosis is poor
for patients with thyroid carcinoma metastasis to the pitu-
itary gland [3,4,8]. Patients with a single metastasis of the
sellar/parasellar region tend to have a better outcome [3]. In
contrast, advanced age at diagnosis decreases survival [13].

Control of the primary tumor directly affects survival [4].
Altay et al. [3] reported the average survival is less than 2
years, regardless of the management strategy. The cause of
death may be progression of the primary tumor, extracranial
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metastatic lesion, extra-pituitary intracranial metastatic le-
sions, and worsening of the pituitary lesion [4]. Our patient
had a 26-month survival time after the onset of symptoms.

Thus, early diagnosis and involvement of a multi-profession-
al team are fundamental for the treatment of such patients.

Conclusions

This case report contributes to the scientific literature on the
rare occurrence of PM-FTC, showing clinical manifestations
that differ in part from those reported previously regarding
the presence of hypopituitarism and absence of diabetes in-
sipidus in the initial evaluation. We show the importance of
imaging characteristics, histopathological study, and immuno-
histochemistry with TTF1 and thyroglobulin markers for accu-
rate diagnosis. A complete evaluation is critical for differential
diagnosis with other potentially treatable benign sellar masses.
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