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Abstract

Pituitary tumours are a significant diagnostic problem in clinical practice. Considering
all the rarity of thyrotropic hormone secreting adenoma it is a diagnostic and therapeutic
challenge in part due to the lack of the preoperative standards. TSH-oma, besides
hyperthyroidism symptoms, might be a cause of other endocrine disorders, most often
dysfunction of other tropic axes and may cause neurological symptoms associated with sella
expansion. We report a case of a 49-year-old male patient with macroadenoma, overt clinical
hyperthyroidism, secondary adrenal insufficiency and hypogonadotropic hypogonadism. The
diagnosis of thyrotropinoma was confirmed by blood tests that revealed elevated FT3 and
FT4 levels together with high TSH. Thyrotropin-releasing hormone (TRH) test was
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performed and magnetic resonance imaging (MRI) imaging revealed the presence of
macroadenoma. Histopathology examination confirmed the diagnosis of thyrotropic cell
pituitary adenoma. The appropriate therapy for thyrotropin pituitary adenoma has not been
elaborated in reports of this domain. Preoperatively the patient was prepared by long-acting
somatostatin analogue (Sandostatin LAR) injections to reduce tumor size with good
therapeutic effect afterwards underwent surgical transsphenoidal treatment successfully.
However, specific treatment guidelines for pituitary thyrotropic tumors need to be elaborated
more in details.

Key words: thyrotropinoma; secondary hyperthyroidism; somatostatin analogue; case
report;
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Introduction

A group of pituitary adenomas is widely described in the literature. According to the
WHO classification of endocrine organs tumours revised in 2017 (4th edition) seven
histological types of pituitary adenoma include: somatotroph, lactotroph, thyrotroph,
corticotroph, gonadotroph, null-cell and plurihormonal and double adenomas (1).

Pituitary adenomas are benign proliferation arising from adenohypophyseal cells
and comprise approximately 10% to 15% of all intracranial masses (2). The most frequent
type of pituitary adenoma is prolactinoma and it is reported from 32 to 66% cases followed
by non-functioning adenomas (15 to 54%) (2,3) Thyrotropin-secreting pituitary adenoma
(TSH-oma) is considered the rarest type of pituitary adenomas and it is mentioned in
approximately
1% cases with less than 500 cases reported in November 2020 (3.4) . It usually occurs in
40-50 year-old people (2-5). The first case of TSH-oma was described in 1960 (6).

Clinical manifestation in cases with thyrotropin-secreting adenomas reveal goiter
(93%), thyroid nodules (70%) and an increased concentration of thyroxine (FT4) and
triiodothyronine (FT3) free fractions with uninhibited secretion of thyroid-stimulating
hormone (TSH) (7). Symptoms include signs of hyperthyroidism, namely fatigue and low
exercise tolerance, nervousness, increased perspiration, hand tremors, diarrhea, weight loss,
heat intolerance and tachycardia, among others. Majority of pituitary secreting adenoma
patients are classified as pituitary macroadenomas, due to long-term asymptomatic
development of the tumour (8-10). Superiorly expanding adenoma may compress the optic
chiasm and lead to mass effect induced headaches (11) . Additionally, destruction
or compression of the pituitary gland may cause complete or partial hypopituitarism (10).

Case report

Diagnosis

In January 2015 a 49 years old man was admitted to the Clinical Department of
Endocrinology, Diabetology and Metabolic Disorders, due to clinical signs of
hyperthyroidism manifested as: weakness, weight loss, increased perspiration, cardiopalmus,
anxiety and chronic headaches. The assessment of endocrine homeostasis was performed.
The patient has been reporting these symptoms for 2 years, but he has never been diagnosed
endocrinologically. During early ambulatory diagnostics, increased levels of thyroid-
stimulating hormone (TSH) - 6,14mIU/L (N: 0,4-4,9), free triiodothyronine (FT3) - 27,3
pmol/L (N:3,0-7,0) and free thyroxine (FT4) - 47,0 pmol/L (N12,0-22,0) were noted.
Physical examination revealed a multinodular goiter. While the patient was staying in the
hospital in 2013, he said that due to a traffic accident, a head CT scan was performed.
According to the patient's medical record “significantly widening architecture in sella turcica
area and thinning of bones - pituitary adenoma suspicion” was described.

In the Clinical Department of Endocrinology, Diabetology and Metabolic Disorders,
laboratory tests including anti-thyroid gland antibodies level and thyrotropic axis hormone
level were performed. Tests examined in our clinic were not significantly different
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comparatively to the previous analysis. No anti-thyroid gland antibodies were detected.
In February 2015 a head MRI scan was performed (figure 1).

Secondary adrenal gland and gonadal insufficiency was indicated in laboratory tests
in April 2015, with pressure of the adenoma on the cerebral infundibulum noted as a probable
cause. Blood levels of thyroid-stimulating hormone (TSH), FT4 and FT3 were measured and
a thyrotropin-releasing hormone (TRH) test was performed to confirm the diagnosis
of secondary hyperthyroidism due to a pituitary macroadenoma.

Figure 1 MRI scan in February 2015

Imaging findings revealed a tumor-like lesion,
probably  pituitary macroadenoma, encasing
the sella turcica, the clivus as well and invading
sphenoidal sinus and suprasellar cisterns. Intense
contrast enhancement is detected and enlarged
37 x 33 x 34 mm (CCxLRXAP). Macroadenoma

Figure 2 MRI after 3 injections of Sandostatin LAR

Adenoma enlarged 25 x 26 x 30 mm (CCxLRxAP)
and encased the sella turcica, the clivus as well and
invaded sphenoidal sinus and suprasellar cisterns.
Cerebral infundibulum is relocated to the right.
Optic chiasm intactness. Perhaps, tumour mass infil-
trated right cavernous sinus

Figure 3 MRI scan after transsphenoidal resection

Residual changes in the sella turcica area were
presented. Dimensions were not exceeded 2,3x 1,5
X 2,3 mm (CCXLRxAP). Cerebral infundibulum is relo-
cated to the right. Optic chiasm intactness.

pushes on optic nerves and chiasm. Cerebral
infundibulum was covered. It was supposed that
tumour mass infiltrated right cavernous sinus.

Treatment

From January to July 2015 the patient was treated with thiamazole (methimazole)
until normalisation of thyroid hormones. Besides that, he was prepared for the surgical
transsphenoidal treatment through preoperative long acting octreotide injections in four 30
mg doses. Substitution therapy of hydrocortisone in 30 mg/day dose was implemented due
to secondary adrenal insufficiency.

In July 2015, before surgical treatment, after 4 long-acting somatostatin analogue
(Sandostatin LAR) injections, a control MRI scan was made (figure 2). During radiological
evaluation a tumour-like lesion was noted.

In August 2015 transsphenoidal resection of adenoma was
In histopathological examination, the immunohistochemical profile demonstrated a positive
expression of TSH hormone receptor: TSH(+), GH(+/-), PRL(-), LH (-), FSH(-). In electron
microscopy slides thyrotropin features were noted.

After the operation oral L-thyroxine and hydrocortisone treatment, as well as
testosteron prolongatum injections were implemented. In 2016 control MRI scans were
performed (fig. 3).

performed.
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Discussion

Pituitary adenoma secreting TSH hormone is a rare cause of hyperthyroidism that can
be also called central hyperthyroidism. TSH-omas are infrequent, they comprise even less
than one percent of pituitary adenomas (3,10) . Majority of this type of adenomas are
secreting TSH only, but ca. 30% TSH-omas are associated with hypersecretion of other
pituitary hormones (mixed TSH-omas), most often growth hormone (GH), prolactin (PRL) or
gonadotropins (10). TSH-oma occurs with equal frequency in men and women, it can appear
at any age but average age at diagnosis is 45 years (2,3,5).

The diagnosis of TSH-oma is usually delayed until the stage of invasive

macroadenoma. In the moment of diagnosis our patient's adenoma was of considerable size
which was causing symptoms not only relevant to hormonal activity, but also mass effect. For
the first time, a tumour was incidentally detected in a head CT scan performed because of a
traffic accident that took place in October 2013. Even though the CT scan suggested the
presence of a pituitary lesion, the diagnostic process was not conducted. Almost two years
later our patient reported symptoms such as weakness which led off to start the diagnostic
process.
It seems that the diagnostic criteria of the European Thyroid Association are helpful
especially when the diagnosis is unclear (13). Evidence-based science suggests that MRI may
be helpful in ruling out TSH-secreting pituitary adenomas and its sensitivity is estimated to
circa 98% (11,12).

Physical examination of patients with thyrotropinoma usually shows goiter and
clinical symptoms of hyperthyroidism of varying severity. In most cases, during examination,
the pituitary tumour reaches the size of a macroadenoma and neurological symptoms like
headache and visual disturbance might be even more evident than hyperthyroidism symptoms
itself (7). Symptoms that were visible in our patient are weakness, weight loss, increased
perspiration, heart racing, anxiety, diastema and chronic headaches. Nodular goiter was found.
Thyroid function tests revealed high FT3 and FT4 levels with high TSH. Thyroid
autoantibodies were not detected. Besides symptoms associated with hormonal function
of adenoma there might also be conditions arising from hormonal insufficiency in other
glands caused by mass effect on healthy pituitary cells. Insufficiency of the anterior pituitary
gland
in our patient’s case was revealed as secondary hypoadrenocorticism and hypogonadism,
both requiring substitution treatment.

Laboratory tests show elevated levels of thyroid hormones (FT3 and FT4) with high
or normal TSH. As a diagnosis confirmation thyrotropin-releasing hormone (TRH) test seems
to be the most specific, due to allowing the distinction between TSH-secreting pituitary
tumours and the pituitary variant of resistance to thyroid hormone (PRTH) syndrome
(4,13,14). Normally, stimulation with TRH results in increased secretion of TSH, but in TSH-
omas there is unresponsive (4,14). In our case TRH test confirmed the primary diagnosis of
secondary hyperthyroidism. A test with short-acting somatostatin showed about 40%
decreased TSH level suggesting the presence of somatostatin receptors on tumour cells (4,13).

Clinical manifestation of secondary hyperthyroidism may be milder than hormone
blood levels would suggest. It is necessary to differentiate this condition with primary
hyperthyroidism originating from thyroid disease that is very common and avoid
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inappropriate treatment like thyroidectomy or radioiodine therapy. Early diagnosis of
pituitary adenoma
and proper treatment might prevent endocrinological and neurological complications
attributable to tumour growth.

There are three treatment aims for pituitary adenomas. Tumour size decrease,
hormonal correction and preparing for surgical treatment are mentioned as general objectives
during therapy (2,5,6,8,12) . Unfortunately, the appropriate therapy for thyrotropin pituitary
adenoma has not been elaborated in reports of this domain. Evidence based medicine
describes somatostatin analogues or dopamine agonists as one of therapy options of TSH-
secreting adenomas (8) . The best initial treatment is transsphenoidal surgical resection
of macroadenoma (12,13) . Variety of current studies demonstrate that presurgical
pharmacotherapy with octreotide acetate or long-term acting somatostatin analogue may
decrease thyrotropin secretion. This kind of treatment has also been shown to shrink
the tumour mass, similarly to the effects in the treatment of acromegaly. Thus, these
medications can be useful and decrease remission probability after operation (12,13,15-17).

In this case, radiologic evaluation showed regressive character of tumour-like lesion
due to pharmacological treatment. Macroadenoma reduced its mass in every dimension from
37 x 33 x 34 mm (CCxLRxAP) in the first MRI scan to 25 x 26 x 30 mm (CCxLRxAP)
directly before transsphenoidal resection. Significant shrinkage of the tumour mass was
reported in even ca. 50% patients receiving somatostatin analogue (12). The mechanism of
action has not been yet established.

Table 1 shows decreased level of TSH during Sandostatin LAR treatment. These
indicate that even just one injection of somatostatin analogue normalised thyrotropin level. In
our case, treatment with octreotide resulted in inhibition of TSH level and reduction of
clinical symptoms of hyperthyreosis after the first dose. Literature reported TSH suppression
of serum TSH within 7 days after Sandostatin injection. In medical reports, normalization of
TSH levels has been found in 88-92% of the patients treated with octreotide (12,18).

Table 1. TSH level during Sandostatin LAR treatment;

24-04-15 13-05-15 10-06-15 10-07-15 07-08-15 02-09-15 17-10-15

(thiamazol (before 1st (before 2nd before 3rd (before 4th (after TSA control
date e treatment | Sandostatin | Sandostatin | Sandostatin | Sandostatin and IV examination

only) LAR LAR LAR LAR Sandostatin
injection) injection) injection) injection) LAR
injection)
TSH
(mIU/L] 12,408 6,567 1,863 1,668 1,489 0,854 <0,008
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Transsphenoidal tumour resection is recommended as the treatment of choice (12).
Joonho Byun et al. reported that in 13 of 14 cases of surgical treatment of TSH - oma showed
excellent surgical outcomes (19) . In our case, surgical treatment was performed after 4
injections of octreotide analogue with successful TSH normalisation. What’s more, there is a
known case of tumour size decrease after octreotide LAR therapy prominent enough to omit
surgical treatment (20).

Conclusions:

Our case shows potential therapeutic effect of Sandostatin LAR in TSH-secreting
pituitary adenoma. Octreotide-LAR appears to be a great therapeutic tool and it may be
useful as a complement to surgical treatment in order to obtain more favorable anatomical
conditions. Nevertheless, transsphenoidal tumour resection seems to be the best method of
treatment. However, specific treatment guidelines for pituitary thyrotropic tumors need to be
elaborated in detail.
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