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COBpeMeHHbIe AeyebHO-AMarHOCTUYecKne AATOPUTMbl MO3BOAAIOT CBOEBPEMEHHO BbISABUTb HapyLIEeHUA beHKLll/Il/I LUMTOBMAHON
JKeAe3bl, HAa3Ha4YNTb aAeKBAaTHOE AeYeHHne. Me)KAy TeM B npouecce nHTepnpetaumm TMpeonAHOro cratyca HeobXxo0AMMO Y4UTbIBaTb
KpaVIHe PeAKylo, HO peaAbHO CYLIECTBYIOLLYIO BO3MOXXHOCTb Pa3BUTUA TUPEOTOKCUKO3a LUEHTPAAbHOIO reHe3a, AMarHOCTuKa KoTo-

POro, Kak rnoka3sbiBaeTt O6LLleMl/IpOBaﬂ NPaKTUKa, 3aTpyAHEHa.

[MpeacTaBAeH KAMHMYECKMIA CAydaid TTI-npoAyumpyiowen aAeHOMbI TMnour3a y XeHInHbl 47 AeT, AAMTEAbHOE Bpems MOAyYa-
foler TMPeoCcTaTMKM Mo MOBOAY TMPEOTOKCMKO3a. [MauneHTke ObIA yCTaHOBAEH AMarHos H6oaesHb [peiiBca, 0AHAKO MCTMHHOM
NPUYMHON TUPEOTOKCHKO3A SIBASIAACb TUPeOTponnHoma. OCHOBHble AabopaTOpHble NPOSIBAEHUSI TUPEOTOKCMKO3a LIEHTPAALHOTO
reHesa 3aKAIOYaAUCh B COYETaHUM 3MU30A0B HOPMAAbHOIO MAM MOBLIWEHHOTO YPOBHS TTI C BHICOKOM MAM HOPMAAbHO KOHLEH-
Tpaunein ceoboaHoro T4. MNpu MPT BbigBAeHa MakpoaseHoMa runodumsa. Haanumne KAMHUYECKMX NPOSBAEHUI TUPEOTOKCUKO3a
MO3BOAMAO UCKAIOYUTH CUHAPOM PE3UCTEHTHOCTU K TMPEOUAHBIM ropMOHam. NpobHoe AeveHne OKTPEOTMAOM KYMMPOBAAO KAW-
Huyeckne n AabopaTopHbie MPOSBAEHNS TUPEOTOKCUKO3a, YTO 06YCAOBMAO BbIOOP KOHCEPBATMBHOIO METOAA B Ka4ecTBe NepBoi
AMHUKM Tepanun. OBCYXKAQIOTCS OCOBEHHOCTU KAMHUKO-AADOPaTOPHbLIX MPOSIBAEHWIA, a TakXke MPUHUMNLI AuddepeHLmarbHOR
AMArHOCTUKM M COBPEMEHHbIX METOAOB AedeHns TTT-npoayumpyiowmx aaeHom runodusa.

KaroueBble cAoBa: KAMHMYECKMIA CAYYal, TUPEOTOKCUKO3, TTI MPOAYLMPYIOLasl aAeHOMa rmnogu3a, TMpeoTPornMHoMa.
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The modern therapeutic and diagnostic algorithms allow timely detection of pituitary disorder to prescribe adequate treatment.
Meanwhile, when interpreting the thyroid status, physicians need to take into account the extremely rare but the actually existing
possibility of central thyrotoxicosis. The worldwide practice shows that diagnosis of this condition is rather challenging.

We report a clinical case of a TSH-secreting pituitary adenoma in a 47-year-old female who received a long-term thyrostatic ther-
apy for thyrotoxicosis. The patient was diagnosed with Graves’ disease; however, thyrotoxicosis was actually caused by TSH-oma.
The key laboratory signs of central thyrotoxicosis included the combination of episodes of normal or elevated TSH level with the
high or normal free T4 level. MRI showed a pituitary macroadenoma. The clinical manifestations of thyrotoxicosis made it possible
to rule out the thyroid hormone resistance syndrome. The attempted therapy with octreotide eliminated the clinical and laboratory
signs of thyrotoxicosis, so the conservative method was selected as first-line therapy. The features of clinical and laboratory signs,
as well as the principles of differential diagnosis and modern methods for treating TSH-secreting pituitary adenomas are discussed.

Keywords: case report, thyrotoxicosis, TSH-secreting pituitary adenoma, TSH-oma.

Topicality

Thyrotoxicosis syndrome is a common disease [1].
Modern diagnostic and treatment algorithms enable
timely diagnosis and adequate treatment of thyroid gland
(TG) dysfunctions. When interpreting thyroid status pa-
rameters, one should keep in the mind an extremely low
but potential risk of central thyrotoxicosis, the diagnosis
of which is difficult. Many patients are misdiagnosed
with Graves’ disease, followed by inappropriate treat-
ment with thyrostatics, thyroidectomy, and/or radioab-
lation. The purpose of this publication is to attract atten-
tion of practicing endocrinologists to the peculiarities of
clinical and laboratory manifestations of central thyro-
toxicosis caused by TSH-secreting pituitary adenomas
(thyrotropinoma) and discuss current treatments for
these patients.

CASE REPORT

A 46-year-old female patient A. was admitted to the
Endocrinology Department of the Regional Clinical
Hospital Ne1 of the Ochapovskiy Research Institute with
complaints of palpitations, body tremor episodes, and
discomfort in the neck.

Past medical history

The patient had a 10-year history of palpitation epi-
sodes. In 2013, an examination of the thyroid status re-
vealed no pathological changes (Table 1); an ultrasound
examination of the thyroid gland found no structural
changes (volume, 9.7 cm?).

In March 2015, a repeated examination for tachycar-
dia incidentally revealed high normal TSH levels and an
elevated concentration of free thyroxine (fT4). Thyroid
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Table 1. Thyroid status parameters
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TSH, mIU/mL (reference

fT4, pmol/L (reference

fT3, pmol/L (reference

Date values, 0.35—4.9) values, 12.0—22.0) values, 3.07—6.9) Tyrosol dose, mg

2013 3.2 20.7 3.2 -

03.15 4.9 36.02

04.15 5.14 20.7 9.0

05.15 21.7 17.0 5.74 20

06.15 35.3 17.6 8.07 30

08.15 5.4 21.4 11.0

10.15 11.4 21.7 9.0 5

11.15 12.0 29.7 10.7 10
Table 2. Hormonal test results (11.26.15)

Indicator Reference values

TSH, ulU/mL 12.2 0.35—4.5
Total T3, nmol/L 3.31 0.92—2.79

Free T3, pmol/L 10.7 3.50—6.50
Total T4, nmol/L 192 58—161

Free T4, pmol/L 29.7 11.5—22.7
TPO Ab, U/mL Abs up to 60
TSHR Ab, IU/mL 0.1 0.0—1.75
Luteinizing hormone, mIU/mL 7.14 1.9—12.5
Follicle-stimulating hormone, mIU/L 4.66 2.5—10.2
Prolactin, mIU/L 275.56 59—619
IGF-1, ng/mL 193.0 94—252

15.8 0.0—46.0

ACTH, pg/mL

Abbreviations: TSH — thyroid-stimulating hormone; total T3 — total triiodothyronine, free T3 — free triiodothyronine, total T4 — total thyroxine, free T4 — free
thyroxine, TPO Ab — thyroid peroxidase antibodies, TSHR Ab — TSH receptor antibodies, IGF-1 — insulin-like growth factor 1, ACTH — adrenocorticotropic

hormone.

peroxidase antibody (TPO Ab) levels were within refer-
ence values. A retest of the indicators in April 2015 re-
vealed increased levels of TSH and free triiodothyronine
(fT3). A diffuse toxic goiter was diagnosed; treatment was
started with tyrosol at an initial dose of 20 mg per day,
and then, because of the lack of efficacy, the dose was
increased to 30 mg per day. Administration of tyrosol was
accompanied by an increase in the TSH level with simul-
taneous exceedance of reference fT3 values, with fT4
concentrations being normal. The patient was recom-
mended continuing the tyrosol treatment (30 mg per
day). The patient terminated the treatment three weeks
later due to the development of urticaria. Termination of
the thyrostatic (08. 2015) was accompanied by a decrease
in TSH and an increase in fT3, with the T4 level remain-
ing within reference values. Re-administration of 5 and
10 mg of tyrosol was accompanied by a change in all thy-
roid status indicators (October and November 2015). Be-
cause of failure of the treatment and the need to deter-
mine further treatment, the patient (diagnosis of a medi-
cally uncompensated diffuse toxic goiter, grade 2, mod-
erate severity) was referred to the Endocrinology Depart-
ment of the Regional Clinical Hospital Nel of the
Ochapovskiy Research Institute.
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Maedical life history

In 2011, the patient was diagnosed with a retinal de-
tachment (unknown etiology); laser therapy was con-
ducted. In December 2014, she underwent surgery for
uterine fibroids. The patient denied pathology of the pi-
tuitary and thyroid glands in relatives.

Examination findings

The general patient’s condition was satisfactory. The
patient was normally developed and well-nourished, with
a height of 160 cm and body weight of 62 kg. The skin was
moderately hydrated; there was a slight tremor in the fin-
gers. The TG (WHO grade 0) was densely-elastic and
heterogeneous, without palpable nodular lesions. There
were no eye symptoms of thyrotoxicosis. Under therapy
with 2.5 mg of bisoprolol, the heart rate was 80 beats per
min, and blood pressure was 120/80 mm Hg. The results
of a repeated hormonal test are shown in Table 2.

Results of laboratory and instrumental tests

The concentration of alkaline phosphatase was with-
in normal limits, and the level of total cholesterol was
slightly elevated (5.8 mmol/L; normal range, 2.3—5.17
mmol/L). A slightly increased level of the sex hormone
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Figure 1. MRI of the brain: a pituitary macroadenoma.

binding globulin, 154.3 nmol/L (normal range, 34.3—
147.7 nmol/L), was detected.

According to thyroid ultrasound (01.12.15), there
were signs of isoechoic nodules in both lobes, up to 8 mm
in diameter, with perinodal blood flow, diffuse changes in
the TG, normal blood flow of 15 cm/s, and V= 8.5 cm?®.

According to TG scintigraphy (02.12.15), images of
both lobes were not enlarged; the thyroid shape was nor-
mal; contours were smooth and obscure. The distribu-
tion of a radiotracer was diffusely heterogeneous: moder-
ately diffuse areas of enhanced radiotracer uptake («hot»
zones) were present in all fields of both lobes. Impres-
sion: moderate diffuse changes in both thyroid lobes.

MRI of the pituitary gland (01.12.15) revealed a space-
occupying lesion (17.7%27.1X19.5 mm) of the intrasellar
and infrasellar location; the lower left contours of the le-
sion were located under the left internal carotid artery. The
pituitary stalk was displaced to the right (Fig. 1).

PROBLEMS of ENDOCRONOLOGY 2017;63(1):39-45

The patient was examined by an ophthalmologist
(03.12.15) who diagnosed peripheral degeneration of the
retina, mild myopia, and a condition after retinal laser
coagulation in both eyes. An examination by a neurosur-
geon (03.12.15) revealed a space-occupying lesion of the
intrasellar and infrasellar location.

Central thyrotoxicosis, a TSH-secreting pituitary ad-
enoma, was suggested based on the clinical picture of the
disease and hormonal test results, including elevated lev-
els of TSH, fT3, and fT4 in the absence of TSH receptor
antibodies, specific changes in the thyroid status associ-
ated with administration of thyrostatics (a decrease in
fT3 to 5.74 pmol/L, an increase in TSH to 35.3 ulU/mL,
and subsequent normalization of the TSH level (5,4
mlU/mL) after tyrosol discontinuation), laboratory signs
of hyperthyroidism (fT4, 21.47 pmol/L; T3, 11.0
pmol/L), as well as a MRI-detected pituitary macroade-
noma. The patient was referred to the Endocrinology
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Table 3. Hormonal test results after 6-month treatment with long-acting somatostatin analogues

Indicator Reference values
TSH, ulU/mL 1.75 0.35—4.94
Free T3, pmol/L 4.68 2.6—5.7
Free T4, pmol/L 14.86 9.01—19.1
Luteinizing hormone, mIU/mL 3.04 1.68—15.0
Follicle-stimulating hormone, mIU/L 4.52 1.37—8.08
Prolactin, mIU/L 330 126—628

Research Center (ENC) to clarify the diagnosis and de-
termine a treatment tactics.

At the ENC (19.01.16), the patient was diagnosed
with a pituitary macroadenoma with TSH hypersecretion
and central thyrotoxicosis. Neurosurgery was planned.
Administration of a long-acting somatostatin analogue at
a dose of 20 mg intramuscularly once in 28 days was rec-
ommended for pretreatment of thyrotoxicosis.

Therapy with long-acting somatostatin analogues re-
sulted in euthyroidism (March 2016): TSH, 2.162
mlU/L; T4, 15.35 pmol/L; fT3, 4.4 pmol/L. There were
no signs of a mixed secreting adenoma (prolactin, 42
mU/L; IGF-1, 122 ng/mL). MRI (01.12.15) verified a pi-
tuitary macroadenoma of 20X27% 18 mm in size, with an
parasellar and infrasellar spread. Given the patient’s re-
fusal of neurosurgical treatment as well as high sensitivity
to therapy with somatostatin analogues, continuation of
conservative treatment with long-acting somatostatin
analogues and reconsideration of indications for surgery
in 6 months were recommended. Thyrotoxicosis compli-
cations included initial osteopenia of the radial bone (up
to —1.1 SD, Z-criterion) and hypovitaminosis D; vitamin
D drugs were prescribed. The patient was discharged in a
satisfactory condition.

21.06.16, the patient was interviewed by telephone: a
satisfactory condition was achieved due to therapy with
long-acting somatostatin analogues; there were no com-
plaints and palpitation episodes. The results of hormonal
status evaluation (21.06.16) are presented in Table 3.

DISCUSSION

The presented clinical situation reflects the complex-
ity of the diagnosis of TSH-secreting pituitary adenomas.
Despite the fact that endocrinologists are well aware of
the risk of central thyrotoxicosis, a low prevalence of thy-
rotropinoma sometimes complicates the correct diagno-
sis of the disease. Untypical baseline indicators of the
thyroid status (increased levels of thyroid hormones on
the background of normal or slightly elevated TSH values
as well as a marked increase in the TSH level and de-
creased concentrations of thyroid hormones upon ad-
ministration of thyrostatics) suggest examination to iden-
tify a TSH-secreting pituitary adenoma.

42

The prevalence of thyrotropinomas is low and ac-
counts for 0.5—3% of pituitary adenomas. Recently, one
case of thyrotropinoma in a child and one case in a young
female were reported in the domestic literature [2, 3]; a
total of about 350 cases of the disease have been described
worldwide since 1960 [4]. The clinical manifestation of
TSH-secreting pituitary adenomas occurs in different age
periods, with the peak in the fifth decade of life. The pa-
thology equally affects females and males [5].

In the vast majority of cases, TSH-secreting adeno-
mas are macroadenomas and are characterized by secre-
tion of TSH only. Previous surgical or radiological abla-
tions of the TG adversely affect the size and invasiveness
of the tumor (macroadenomas are detected in 49% of
patients after TG surgery and in 27% of patients without
this procedure) [4]. Morphologically, adenomas are fi-
brous structures, sometimes so dense that they are called
«pituitary stones» [6]. Usually, thyrotropinomas are be-
nign, but there are also reports of TSH-secreting carcino-
mas [7]. The clinical features of thyrotropinoma include
a mild course or «silence» of the disease, which is associ-
ated with a low biological activity of TSH molecules se-
creted by adenoma. There are reports of the euthyroid
state in patients with incidentally detected thyrotropino-
mas [8]. However, severe thyrotoxicosis with atrial fibril-
lation, heart failure, and transient paralysis occurs in ev-
ery fourth case [4, 9, 10]. The mass effect may cause vi-
sual field disturbances (40%), headaches (20%), and
partial or complete loss of tropic pituitary functions. Par-
tial hypogonadism occurs in about '/, of patients; it man-
ifests as menstrual irregularities in females and as central
hypogonadism, delayed sexual development, and de-
creased libido in males [4].

The thyroid status is of particular importance in pa-
tients with thyrotropinomas. Under hyperstimulation
condition, a diffuse goiter develops even after partial thy-
roidectomy. In addition, the TG in thyrotropinoma pa-
tients may undergo nodular transformation, but func-
tional autonomy develops rarely [11]. Monitoring of ex-
isting nodules is a conventional approach because carci-
noma is sometimes detected in these TG nodules [12].
Titers of TPO and TSH receptor antibodies do not differ
from those in the general population, however there are
reports of Graves’ disease developed after adenomecto-
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my and bilateral ophthalmopathy associated with the de-
velopment of autoimmune thyroiditis as well as unilateral
exophthalmus due to pituitary tumor invasion [13, 14].

In a third of patients, thyrotropinomas have a mixed
nature because transcription factors Prop-1 and Pit-1 are
common to somato-, lacto-, and thyrotrophs [15]. TSH
secretion is most often combined with production of the
growth hormone (16%) and prolactin (10%) and ex-
tremely rarely combined with production of gonadotrop-
ic hormones (1.4%). In these cases, manifestations of
acromegaly, hyperprolactinemia, and hypogonadism
predominate. Also, there are reports of thyrotropinomas
associated with syndrome of multiple endocrine neopla-
sia type 1, McCune-Albright syndrome, and mutations
of the AIP gene (in one patient) [4].

The diagnosis of TSH-secreting adenoma should be
first differentiated from Graves’ disease and multinodular
toxic goiter. The diagnostic criteria of thyrotropinoma
include an elevated level of thyroid hormones on the
background of an increased or normal TSH concentra-
tion as well as detection of a pituitary adenoma by a CT/
MRI study. Thyrotropinomas are usually resistant to in-
creased levels of thyroid hormones but are very sensitive
to narrowing of their spectrum, which explains high TSH
secretion and more aggressive tumor growth after thyro-
static therapy, thyroidectomy, and radioiodine therapy.
Diagnosis of TSH-stimulating adenoma in patients re-
ceiving substitution therapy after previous thyroidectomy
or radioiodine therapy is complicated. According to P.
Beck-Peccoz and co-authors [5], TSH levels in patients
after thyroid ablation are manifold higher than those in
untreated patients, with concentrations of thyroid hor-
mones being in the hyperthyroid range. In these cases,
the diagnosis may be suggested if the TSH Ievel remains
elevated upon treatment with a full replacement dose of
levothyroxine. In complex diagnostic situations, func-
tional tests are used: either stimulation tests with the thy-
roid-releasing hormone and dopamine antagonists or
suppression tests with triiodothyronine (Werner’s test).
Thyrotropinoma patients lack an adequate TSH response
in all cases.

Following verification of central thyrotoxicosis, it is
necessary to differentiate the diagnosis between thyrotro-
pinoma and thyroid hormone resistance syndrome
(THRS); the latter is characterized by increased concen-
trations of free T3 and T4 along with an elevated or nor-
mal TSH concentration.

THRS belongs to a group of very rare diseases caused
by a decreased sensitivity of peripheral tissues to thyroid
hormones due to mutations in genes encoding thyroid re-
ceptors. In 80% of patients, the disease has a hereditary
autosomal dominant nature, which may be associated
with the development of family forms. The clinical mani-
festations of THRS depend on the localization and func-
tional activity of mutations. The typical signs include goi-
tre, delayed physical and sexual development, hyperac-
tivity, and tachycardia at rest. In contrast, neurological

PROBLEMS of ENDOCRONOLOGY 2017;63(1):39-45
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symptoms (visual impairments, headache) or clinical
signs of pituitary hormone hypersecretion (acromegaly,
galactorrhea/amenorrhea) as well as visualization of a pi-
tuitary adenoma by MRI/CT are indicative of thyrotro-
pinoma. Small adenoma size, empty sella syndrome, and
incidentalomas may complicate differential diagnosis.

To differentiate the diagnosis between THRS and thy-
rotropinoma, laboratory methods may be helpful. The
clinical manifestations of thyrotoxicosis associated with
TSH-secreting adenomas include increased levels of the
sex hormone-binding globulin (SHBG) and C-terminal
telopeptide of type 1 collagen and a decreased cholesterol
concentration [16, 17]. However, the method to verify
THRS is a molecular genetic study confirming mutations
in genes encoding thyroid hormone receptors [18].

When the diagnosis of TSH-secreting pituitary tu-
mor is confirmed, a preferred treatment option is remov-
al of thyrotropinoma, which provides hormonal remis-
sion in 75—84% of cases [4, 19, 20]. However, radical
removal of macrothyrotropinomas is often associated
with technical difficulties caused by fibrosis and invasion
of the tumor into the cavernous sinuses, internal carotid
artery, or chiasm. In the case of contraindications for sur-
gery or patient’s refusal, radiotherapy and/or administra-
tion of somatostatin analogues (given the expression of
somatostatin receptors in most TSH-secreting adeno-
mas) may be used.

CONCLUSION

The differential diagnosis of thyrotoxicosis syndrome
of the central, thyroid (primary), and peripheral (THRS)
genesis is particularly important. The presented case is a
typical example of a misdiagnosis of primary thyrotoxi-
cosis and unsuccessful treatment with thyrostatics fol-
lowed by TSH elevation without elimination of thyro-
toxicosis symptoms. The disease was differentiated from
THRS based on the presence of thyrotoxicosis symp-
toms, a pituitary macrodenoma, and an elevated SHBG
level and the absence of relatives with similar laboratory
changes. The treatment with a long-acting somatostatin
analogue provided clinical and laboratory remission of
thyrotoxicosis, which confirmed the diagnosis of thyro-
tropinoma. Thus, the correct diagnosis and pathogenetic
treatment made it possible to compensate the patient’s
condition and achieve a significant clinical improvement.
The question of tumor size changes over time during
conservative therapy and the need for subsequent neuro-
surgical treatment still remains open. Control MRI one
year after the beginning of therapy with a long-acting so-
matostatin analogue may answer this question.
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