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Abstract

Objective. TSH-secreting pituitary adenomas
(TSH-omas) are very rare disorders. This report describes the
diagnosis and treatment of a thyroid-stimulating hormone-
secreting ectopic pituitary adenoma in the nasopharyngeal
region.

Subjects and Methods. We report a 37-year-old
male patient with thyroid-stimulating hormone-secreting
ectopic pituitary adenoma in nasopharyngeal region.

Results. A patient suffering from sweating,
palpitations, dizziness and abnormality in thyroid tests was
referred to our clinic. Thyroid function tests showed high
basal levels of free thyroxine (FT4), free tri-iodothyronine
(FT3), and serum TSH. TRH stimulation test results
indicated blunted response. Scintigraphy showed increased
radionuclide uptake (iodine-123), and a thyroid ultrasound
scan revealed diffuse enlargement of the thyroid gland. A
pituitary MRI indicated a normal pituitary. However, MRI
showed a mass in the nasopharynx that was confirmed with
endoscopy. Endoscopic total endonasal resection was done
and the mass was removed. The pathology reported a TSH-
secreting pituitary adenoma.

Conclusion. In this report, an identified case of
thyroid-stimulating hormone-secreting ectopic pituitary
adenoma in nasopharyngeal region is reported and it
is the only tenth case in the literature indicated in the
nasopharyngeal region. Ectopic TSH-omas should be
considered during inappropriate secretion of TSH as a
candidate cause to enable correct diagnosis and improve the
treatment of patients.
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INTRODUCTION
Thyroid-stimulating hormone (TSH)-
secreting pituitary adenomas (thyrotropinomas),

often referred to as TSH-omas, are rare disorders and
itis probable that less than 2% of all kinds of pituitary
tumors are TSH-omas, having arough incidence of one
case per million (1,2). In 1960, Jailer and Holub (3)
reported a patient with symptoms of hyperthyroidism
and expanded sella on X-ray imaging. Between years
1960 and 2013 more than 450 cases of thyrotropin-
secreting pituitary adenomas (TSH-omas) were
published (4).

Thyrotrophic cells generally comprise 5% of
all pituitary cells (5), which may help explain the rarity
of TSH-oma. TSH-omas are seen in patients across a
wide range of ages but mostly in their 5" and 6" decade
of life. Tumor prevalence does not seem to be different
between men and women based on the findings of
different studies (6). Only a few studies reported that
TSH-omas are seen more often in women (7, 8) and in
men (9, 10).

Ectopic pituitary adenomas (EPAs) are
extremely rare. Since its first description in 1909,
there have been around 100 cases reported to date (4).
Cases of ectopic TSH-omas are even rarer. The first
description of ectopic TSH-oma was provided by
Cooper and colleagues in 1996 (11). Since then only
11 cases have been reported, with nine seen in the
nasopharynx and two in the suprasellar region.

This paper reports an identified case of Thyroid-
Stimulating Hormone-Secreting ectopic pituitary
adenoma in the nasopharyngeal region, which is the
tenth case in the literature. This case is exceptional,
since the literature review reveals that a TSH-secreting
ectopic pituitary adenoma is not a common finding,
particularly in the nasopharynx. In this context, the
clinical and laboratory features of earlier papers are
reviewed, as well.
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CASE REPORT

A 37-year-old man suffering from sweating,
palpitations, dizziness and abnormality in thyroid tests
was referred to our endocrinology clinic in March
2015. There was no family history of thyroid disease.
Physical examination was normal. In laboratory
findings thyroid function tests showed high levels of
free thyroxine (FT4), free tri-iodothyronine (FT3), and
serum TSH. The results obtained from the baseline
thyroid function tests and thyroid antibodies were
TSH 9.28 plU/mL (0.32-5.4 ulU/mL), FT4 3.14 ng/dL.
(0.78-1.81 ng/dL), FT3 10.8 pg/mL (2.2-4.0 pg/mL),
Antithyroglobulin (TgAb) <20 IU/mL (0-40 IU/mL),
Antithyroid peroxidase (TPOAb) 10.5 IU/mL (0-35
IU/mL) and alpha subunit (a-GSU) 2.20 IU/L (0-0.8).

The other morning hormone levels were as
follows: cortisol 9.26 ug/dL (4-22 ug/dL), ACTH 17.5

Figure 1. Thyroid scintigraphy 4th hr image with increased
radionuclide uptake (iodine-123) in the area of the thyroid gland.
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Figure 2. Result obtained during TRH stimulation test. Test results
indicated a blunted response (normal response leads to between
a 2-8 times increase).
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pg/mL (6-50 pg/mL), FSH 5.82 mIU/mL (0.6-14.7
mlIU/mL), LH 5.15 mIU/mL (0.7-7.9 mIU/mL), PRL
5.3 ng/mL (2.1-17.7 ng/mL), Testosterone 4.97 ng/mL
(2.4-8.7 ng/mL), IGF-1 136 ug/L (53-331 ug/L). Full
blood counts were within the normal range and glucose
106 mg/dL (75-106 mg/dL), creatinine 0.7 mg/dL (0.7-
1.3 mg/dL), Na 143 mmol/L (136-146 mmol/L), K 4
mmol/L (3.5-4.5 mmol/L), ALT 37 U/L (0-45 U/L).

The results of thyroid scintigraphy of 4™ hr
image shown in Figure 1 indicate increased radionuclide
uptake (iodine-123) in the area of the thyroid gland,
and an ultrasound scan revealed diffuse enlargement of
the gland.

A TRH stimulation test was conducted
intravenously in order to assess response of TSH levels.
Before the subject was submitted to TRH test, a blood
sample was obtained to note baseline TSH. Following
200 pg TRH (TRH Ferring 0.2 mg/mL) intravenous
injection, TSH levels were measured at 15, 30, 60 and
120 minutes after the injection. Results obtained during
TRH stimulation test are given in Figure 2. Given that
there was less than two times increase in TSH level, the
TRH stimulation test results indicated a blunted response
(normal response leads to between a 2-8 times increase)
(12). This result supported differential diagnosis of
TSH-oma, but in order to support this finding further
with another test a T3 suppression test was planned.

Figure 3. Pituitary MRI images. (A) and (B) pre-operative views
indicate a mass lesion (22 x 20 mm) projected by an arrow, which
is located in the nasopharyngeal ceiling. Post-operative views (C)
and (D) confirm the removal of the mass lesion.
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A T3 suppression test was then conducted by
oral administration of T3 to assess TSH response. T3
was administered orally in sequential and graded doses
of L-T3 (50, 100, and 200 pg/day), each given over 3
days, similar to the administration reported in a previous
study (13). Each dose was divided to be administered
as two equal doses. Before the test and also during the
sequential increases of the doses, thyroid function tests
were measured. TSH levels are not suppressed totally
in TSH-omas by utilizing the T3 suppression test.
Following T3 administration obtaining a TSH level of
10% of baseline or less is a normal response. Results
of the T3 suppression tests are given in Table 1 below
which is shown that TSH level was not suppressed in
our patient.

Since a TSH-secreting pituitary adenoma was

Figure 4. (A) Adenoma area surrounded by salivary glands
(H&E;X40), (B) Nest formation in adenoma area (H&E;X400), (C)
Spread of reticular roof in adenoma area (Reticulin stain; X200), (D)
Brown cytoplasmic staining of Positive synaptophysin (IHC; X200),
(E) Positive CD56 appears as brown cytoplasmic staining (IHC;
X200), (F) TSH brown cytoplasmic staining positive in adenoma
area (IHC; X400), (G) Prolactin positive areas appear as dark brown
cytoplasmic staining (IHC; X400), (H) GH positive areas appear as
dark brown cytoplasmic staining (IHC; X400).

suspected, a pituitary magnetic resonance imaging
(MRI) was performed, but there were no pituitary
abnormalities. However, MRI showed a 22x20 mm
mass in the nasopharynx as shown in Figure 3. In this
figure, (A) and (B) pre-operative views indicate a mass
lesion projected by an arrow, which is located in the
nasopharyngeal ceiling. Post-operative views (C) and
(D) confirm the removal of the mass lesion.

Octreotide treatment was utilized in pre-
operative period to obtain euthyroidism. An operation
was planned once normal thyroid function was obtained
following octreotide treatment. In June 2015, a mass
in the nasopharynx was detected with endoscopy.
The patient was admitted for otolaryngology and an
endoscopic total endonasal resection was done and the
mass was removed. FT4 levels were normalized by
antithyroid therapy. The pathology reported a TSH-
secreting pituitary adenoma.

Immunohistochemical staining was fixed in
formalin, 3 um thick sections were taken from paraffin-
embedded tissues onto electrostatically charged slides
and dried in the oven at 60 °C for at least two hours.
The entire staining process, including deparaffinization
and antigen revealing, was performed on the Ventana,
BenchMark LT fully automated immunohistochemistry
stainer. Positive and negative controls were used.
Normal pituitary tissue was used as positive control.
Cytoplasmic staining of the pharyngeal mass was
positive.

All pathological views indicates an adenoma
area surrounded by salivary glands (Fig. 4A) with nest
formation in adenoma area (Fig. 4B). In the tissue
with salivary glands in the prepared sections of the
excision material, tumoral proliferation formed by cells
with uniform, round nuclei, large clear, eosinophilic
cytoplasm is observed. This tumoral proliferation
creates a nest pattern and a trabecular pattern and
shows spread of reticular roof in adenoma area (Fig.
4A). There was no necrosis in the tumor tissue. It was
separated from the surrounding tissue with a partial
good margin. Breakdown of acinar architecture was
observed in the histochemical stain of reticulin. This
appearance was compatible with the adenoma. Loss
of acinar pattern in reticulin dye is reported as an
appearance compatible with an adenoma (14). In
our case, it was observed that the reticular roof was
disintegrated. Brown cytoplasmic staining of positive
synaptophysin is given in Figure 4 (D). Positive CD56
appears as brown cytoplasmic staining in Figure 4 (E).
TSH brown cytoplasmic staining (focal) was positive in
adenoma area (Fig. 4F), while prolactin positive areas
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Table 1. Results of the T3 suppression tests

TSH (ulU/mL) FT3 (pg/mL) FT4 (ng/dL)
Before T3 suppression test 12.76 12.23 3.09
3™ day of the test 11.08 15.26 3.8
6" day of the test 7.57 12.93 3.09
9 day of the test 5.25 15.17 2.96
Table 2. Reported cases of Thyroid-Stimulating Hormone-Secreting Ectopic Pituitary Adenoma in Nasopharynx
Case Diagnosis Size of
Number Author, Year Age Test Results adenoma (mm)
1 Cooper and Wenig, 1996 66 T, 1 FT,1 TSH 1 8
2 Pasquini et al., 2003 52 FT,1 FT,1 TSH 1 25
3 Collie and Collie,2005 50 FT,1 FT,1 TSH 1 20
4 Tong et al., 2013 49 FT,1 FT,1 TSH 1 20
5 Nishiike et al., 2014 46 FT.,1 FT,? TSH (n) 15
6 Song et al., 2014 41 FT,1 FT,1 TSH 1 19
7 Yang et al., 2017 37 FT,1 FT,1 TSH 1 N/A
8 Kim et al., 2019 48 FT,1 FT,1 TSH (n) 11
9 Trummer et al., 2020 48 FT,1 FT,1 TSH 1 20
10 Current case 37 FT.1 FT,1 TSH 1 22

/N : High level, n:Normallevel, N/A: Not applicable.

appear as dark brown cytoplasmic staining (diffuse) in
(Fig. 4G). Growth hormone (GH) positive areas appear
as dark brown cytoplasmic staining (focal) in Figure 4
(H).

In immunohistochemical examination,
synaptophysin (+), CD56 (+), ChromograninA (+),
TSH (+), Prolactin (+), GH (+), cytoplasmic staining
was detected (Fig. 4), FSH (-), LH (-), ACTH (-). Ki-
67 proliferation index was 1-2% (not shown). Ventana
polyclonal antibodies were used for TSH, GH, ACTH,
LH, FSH. On the other hand, Dako Ab was used for
Prolactin.

Other immunohistochemical stainings were
PANCK (-), CK7 (-), CK20 (-), CK19 (-), LMWCK
(), EMA (-), S100 (-), Vimentin (-), tyrosine
hydroxylase (-), TTF- 1 (-), p53 (-), Neurofilament (-),
GFAP (-), PR (-), Actin (-), Galectin-3 (-). With these
immunohistochemical stainings, the differentiation of
adenoma from metastatic carcinoma, other malignant
tumors and paraganglioma was made.

DISCUSSION

Ectopic pituitary adenoma is a pituitary
adenoma occurring outside of the sella turcica, without
any direct connection to either the intrasellar gland or
the pituitary stalk (15). Although extracranial pituitary
adenomas comprise the majority of the reported ectopic
adenomas, it is most commonly seen in the sphenoid
sinus and suprasellar region (16). They are usually
located in extra-cranial sites, especially in the sphenoid
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sinus (17-21). Other extra-cranial sites include the nasal
cavity, nasopharynx, mid-nasal duct, clivus, petrous,
temporal bone, cavernous sinus, and third ventricle.

From the time of Cooper and colleagues’
report in 1996 (11), only 11 cases have been reported,
in which just two of them were the pituitary adenoma
located in the suprasellar region while the remainder
were in the nasopharynx (22, 11, 23-29). In this paper,
an identified case of TSH-secreting ectopic pituitary
adenoma in the nasopharyngeal region is reported as the
tenth case. This case is exceptional, since the literature
review reveals that a TSH-secreting ectopic pituitary
adenoma is not a common finding, particularly in the
nasopharynx.

Regarding the phylogenetics of ectopic
pituitary adenoma, it is thought that the origin of the
tumor is in embryonic residues of pituitary cells along
with the path of migration of Rathke’s pouch (24). The
anterior pituitary primordium appears at the fourth
week of embryogenesis. The pituitary then divides
into the sellar and pharyngeal part in the eighth week.
The craniopharyngeal canal allows for migration of the
pituitary tissue into the sphenoid sinus or nasopharynx
(24).

TSH-omas are generally considered in cases
where TSH level is inappropriately elevated or normal
in patients with increased serum T4 levels whether
the tumor is seen on imaging or not. Modern imaging
techniques, including computed tomography (CT scan)
and MRI have enabled the detection of pituitary tumors
more accurately (30,31).
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There has been remarkable progress in
separating TSH-oma with a proper laboratory
procedure. The ideal diagnostic approach would
be to receive simultaneously both hormonal and
morphologic information, as with functional imaging.
Future progress within the imaging field will play an
important role in providing methods for a more efficient
diagnosis of this rare condition (32).

Sometimes, TSH-oma patients are falsely
treated as Graves’ disease and as a consequence,
patients have long-term thyroid dysfunction (33-34).
However, the treatment of TSH-oma differs from
primary hyperthyroidism. If the case is treated as a
primary hyperthyroidism, progression of TSH-oma can
be seen, causing significant complications. Therefore,
accurate diagnosis has remarkable importance for the
treatment of TSH-oma. Failure to recognize the presence
of a TSH-oma may result in critical consequences such
as thyroid ablation that may cause further growth in
pituitary tumor (35).

In the differential diagnosis, TSH-omas and
resistance to thyroid hormone action (RTH) are the two
main diseases in thyroid hormone excess. The main
difference between these two syndromes consists in the
presence of signs and symptoms of hyperthyroidism
in patients with TSH-oma, while RTH patients are in
general in an euthyroid state (36). In terms of baseline
TSH levels and free thyroid hormones basically there
is no difference between RTH and TSH-secreting
adenoma (1,37). One of the distinguishing methods
might be TRH stimulation and octreotide inhibitions
tests. A study indicated that 96% of TSH secreting
tumors revealed a blunted TSH response to the TRH
test and 97% of RTH were excited by TRH (1). The
other important method to differentiate TSH-omas
from RTH is alpha subunit (a-GSU) /TSH molar ratio.
A high a-GSU/TSH molar ratio {[a-GSU (ug/1)/TSH
(mU/1)] x 10} is present in about 80% of TSH-omas
(6). It is meaningful to consider TSH-omas when the
ratio is greater than one and our case indicates high
molar ratio (>2).

Literature assessment related to TSH-omas
in nasopharyngeal region is given in following
statements. In Case 1 (11), the tumor located in the
nasopharynx caused hyperthyroidism for many years
and the patient had been treated for Graves’ disease,
receiving antithyroid drugs for an extended period
before radioiodine thyroid ablation. Case 2 (22)
indicated no evidence of a pituitary tumor by MRI,
but a large space-occupying lesion involving the nasal
cavity and nasopharynx was incidentally discovered.

Case 3 (23) reported an ectopic nasopharygeal TSH-
secreting extracranial pituitary adenoma. Case 4 (26)
shared an ectopic TSH-secreting tumor, which had
plurihormonal secretion in vitro, including TSH, GH,
and PRL, octreotide was useful in the diagnosis and
treatment of this ectopic TSH-secreting tumor. Case
5 of a TSH-secreting ectopic pituitary adenoma of
the nasopharynx described the clinical presentation
and radiologic findings in one patient with those
lesions (25). Case 6 (24) indicated both TSH-oma
and resistance to thyroid hormone syndrome. TRH
stimulating test was negative, whereas octreotide
inhibition test showed a reduction in TSH by 30.8%.
Computed tomography and MRI revealed a large
space-occupying lesion located at the nasopharynx.
Case 7 (27) shared that first radioiodine therapy was
carried out followed by levothyroxine replacement
therapy. Consequently, the symptoms were relieved,
whereas serum TSH remained at high levels even
with adequate levothyroxine. Unexpectedly, a thyroid
papillary carcinoma and a neoplasm in her nasopharynx
were successively detected later, which were then
removed by surgery. Case 8 (28) reported a case of an
ectopic TSH-secreting pituitary adenoma located in the
nasopharynx. This was the first reported use of 68Ga-
DOTATATE PET-CT (positron emission tomography-
computed tomography) to help in localizing an ectopic
TSH secreting tumor. The last case, which is Case 9,
(29) indicated a rare case of an ectopic TSH-PitNET
(Thyrotropin-secreting  neuroendocrine  pituitary
tumor) with surgical removal following preoperative
treatment with octreotide and positive imaging in
a Ga68- DOTATATE PET-CT. The patient had an
inconspicuous pituitary MRI, however the F19-F-
DOPA PET-CT showed a tumor mass located at the
pharyngeal roof. Table 2 given below summarizes
important parameters of the reported cases of Thyroid-
Stimulating Hormone-Secreting Ectopic Pituitary
Adenoma in the Nasopharynx.

In our case, age of diagnosis is less than that
of eight of the nine previously reported cases. When
tumor sizes are considered, only the first case was
less than 10 mm as indicated in Table 1. Hormone
test results in all cases including our case had high
FT3, FT4, TSH levels except for cases 5 and 8, where
the TSH level was normal. The first four cases had
symptoms of airway obstruction that originated from
space-occupying effects, but in our case there was no
airway abnormality. Only cases 8 and 9 utilized the
Gallium 68 DOTATATE PET-CT method for imaging.

Immunohistochemical staining showed that
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this ectopic TSH-secreting tumor secretes TSH, GH and
PRL. When all cases of TSH-secreting ectopic pituitary
adenoma in nasopharyngeal region (Cases 1-9) are
considered, six cases secreted more than one hormone
(Cases 1, 3-4, 6 and 8-9). Case 5 and Case 7 did not share
any data related to hormone secretion apart from TSH.
Immunohistochemical staining of our case indicated
TSH (+), GH (+), PRL (+), ACTH (-), FSH (-), LH ().
When all reported cases are assessed, it was realized that
Case 4 (26) showed the same immunohistochemical
findings; TSH (+), GH (+), PRL (+), ACTH (-), FSH
(-), LH (-). Although immunohistochemical staining
revealed GH (+) and PRL (+), the results of clinical and
laboratory assessment of the patient were not consistent
with those findings. IGF-1 and PRL levels were within
normal range.

In conclusion, in this report, an identified
case of a TSH-secreting ectopic pituitary adenoma in
nasopharyngeal region is reported and to the best of our
knowledge, it is the tenth case in the literature located
in the nasopharyngeal region. In this context, the
clinical and laboratory features of earlier papers were
reviewed, as well. Although ectopic TSH-omas are
rare, they should be considered during inappropriate
secretion of TSH as a candidate cause to enable correct
diagnosis and treatment.
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