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Thyroid-stimulating hormone- (TSH-) secreting pituitary adenoma (TSH-oma) is a rare cause of secondary hyperthyroidism and
can be misdiagnosed as primary hyperthyroidism. We report a case of a 15-year-old male patient who was one of two monozygotic
twins and exhibited hyperthyroidism syndrome. The laboratory results showed secondary hyperthyroidism, with increased levels
of free T3 (FT3) and free T4 (FT4) and no TSH inhibition. Magnetic resonance imaging (MRI) and histopathological examination
of the pituitary gland confirmed pituitary microadenoma. The patient was treated with methimazole, propranolol, and so-
matostatin analogs to restore euthyroidism before undergoing an endoscopic transsphenoidal resection of the pituitary tumor.
After surgery, the hyperthyroidism symptoms improved, thyroid hormones normalized, and MRI of the pituitary gland showed
the complete removal of the tumor with no recurrence after 2 years of follow-up.

1. Introduction

Thyroid-stimulating hormone- (TSH-) secreting pituitary
adenoma (TSH-oma) is a rare cause of hyperthyroidism [1],
accounting for 0.5% to 3% of all functioning pituitary tu-
mors and fewer than 1% of all hyperthyroidism cases [2]. The
prevalence of TSH-oma in the general population is esti-
mated to be 1-2 cases per million population [3]. TSH-omas
are characterized by autonomous TSH secretion that is
unresponsive to the negative feedback exerted by thyroid
hormones [3]. This continuous TSH overstimulation leads to
T4 and T3 hypersecretion, which is classified as either
central hyperthyroidism or secondary hyperthyroidism [4].

Although Graves’ disease and other common causes of
hyperthyroidism typically occur more frequently in women
than in men, TSH-omas occur with equal frequency in men
and women, and the mean age at presentation ranges from
41 to 45 years [5, 6].

In the past, TSH-omas were diagnosed when they
reached the invasive macroadenoma stage. Currently,
unsuppressed TSH secretion in hyperthyroid patients is
more readily detected by ultrasensitive immunometric as-
says for TSH and the measurement of circulating free
thyroid hormones (FT4 and FT3) [3]. The current screening
strategies that measure FT4 only when abnormal TSH levels
are detected fail to recognize both central hypothyroidism
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and hyperthyroidism, leading to the misdiagnosis of TSH-
oma [3]. In Vietnam, TSH-oma is a rare cause of hyper-
thyroidism and receives less attention than primary hy-
perthyroidism, and case reports remain limited.

2. Case Presentation

A 15-year-old male patient presented to the clinic reporting
exertion palpitations and feeling hot, with no other com-
plaints. The patient had no growth chart until he came to our
hospital. The patient did not gain weight as well as his
monozygotic twin brother (Figure 1).

A physical examination revealed the following: pulse,
120 beats per minute; blood pressure, 140/80 mmHg; weight,
50 kg; height, 173 cm; body mass index (BMI) 16.7 kg/m?
and BMI percentile according to age, 6.1. No abnormalities
in the heart, lung, abdomen, or nerve were detected.
However, he presented signs of hand tremor at rest, and an
enlarged thyroid gland was detected with a firm density. No
eye abnormalities due to hyperthyroidism and no signs of
acromegaly, gynecomastia, or galactorrhea were detected.
He had normal secondary sexual characteristics, with his
genitalia and pubic hair (Tanner stage 3). The patient had no
history of prior thyroid disease. The monozygotic twin
brother presented no clinical symptoms of hyperthyroidism,
with a normal thyroid function test.

2.1. Investigation. The test results revealed secondary hy-
perthyroidism, with elevated FT3 levels at 23.08 pmol/L, FT4
levels of 86.32 pmol/L, and TSH levels of 8.25mUI/L. In-
vestigations of other hormones, including cortisol, adre-
nocorticotropic hormone (ACTH), testosterone, luteinizing
hormone (LH), insulin-like growth factor-1 (IGF-1), and
prolactin, showed normal results (Table 1).

Thyroid ultrasound revealed that the thyroid gland was
heterogeneous, without increased vascularity. Magnetic
resonance imaging (MRI) of the pituitary showed a pituitary
lesion with mild hyperintensity on the T2-weighted image
(Figure 2(a)), which was less enhancing than the sur-
rounding pituitary parenchyma (Figure 2(b)) and measured
5x6x7mm in size. This lesion was suspected to be a pi-
tuitary microadenoma.

2.2. Treatment. The patient could not afford the cost of
somatostatin analog; therefore, thyroid hormone levels were
normalized by methimazole (20mg per day) and pro-
pranolol (10 mg three times per day) before performing an
endoscopic transsphenoidal resection of the pituitary tumor.
When the patient was admitted to the hospital for surgery,
he received a short-term treatment with sandostatin (0.1 mg
three times a day), propylthiouracil (PTU), and propranolol.
Because the patient was treated with oral methimazole 20 mg
per day for 5 months and still had high serum FT4 before
surgery, we switched to PTU to prevent thyroid storm
during surgery. Postoperative pathology results revealed an
adenoma of the pituitary gland (Figure 3).

After surgery, the doses of PTU and propranolol were
gradually reduced. Two weeks following the operation, the
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patient was stabilized, PTU and propranolol were dis-
continued, and he was discharged from the hospital. Serum
TSH and FT4 levels were evaluated and showed a decreasing
tendency after treatment (Figure 4).

2.3. Outcome and Follow-Up. After discharge, the patient
presented no clinical symptoms of hyperthyroidism. His
weight was 50 kg before surgery and, 2 years later, it was
60kg (gain 10kg in 2 years); his height was 173 cm before
surgery and later, his height was 175 cm. Hormonal testing
after discharge was performed after 2 months, 6 months, and
18 months, and serum TSH, FT4, ACTH, and cortisol levels
were detected in the normal range. MRI of the pituitary
gland after 1 (Figure 2(c)) and 2 years (Figure 2(d)) showed
the complete removal of the tumor, with no recurrence.

3. Discussion

We reported a case of a TSH-secreting pituitary adenoma
that occurred in one of two monozygotic twins, who pre-
sented with exertion palpitations, feeling hot, trembling, lack
of weight gain, tachycardia, and a diffuse, enlarged thyroid.
With normal prolactin, IGF-1, cortisol, ACTH, testosterone,
and LH levels, our patient was diagnosed with solitary TSH-
oma, with no associated pituitary insufficiency. In 70% of
cases, TSH-omas secrete TSH alone, and the remaining 30%
are mixed adenomas that may cosecrete TSH and other
anterior pituitary hormones (growth hormone, PRL, and
LH/FSH; Table 2). The presence of these mixed adenomas
can be explained by the expression of common transcription
factors, such as Prop-1 and Pit-1, by thyrotrope, somato-
trope, and lactotrophic cells [7].

Most patients have the typical symptoms and signs of
hyperthyroidism (e.g., palpitations, tremors, and heat in-
tolerance), but a few patients have mild or even no hy-
perthyroid symptoms [8]. In addition, patients may have
symptoms related to the expanding tumor mass, such as the
compression of the normal pituitary gland or the optic
chiasm, or the secretion of growth hormone or prolactin [9].
The characteristic signs of Graves” ophthalmopathy (prop-
tosis and periorbital edema) are absent without the coex-
istence of Graves” disease [10, 11].

The size of our patient’s pituitary tumor on MRI was
quite small, only 5x 6 x7mm. In the past, MRI of the pi-
tuitary gland was more likely to detect a macroadenoma than
a microadenoma [8], with an average tumor diameter of
3.1cm [12]. In the last decade, microadenomas (diameter
<1 cm) have been increasingly recorded (up to 30%-35%)
due to the introduction of more sensitive and specific assays
for the evaluation of thyroid function and increased
awareness among endocrinologists and general practitioners
[13].

Pediatric functioning pituitary adenoma is very rarely
encountered in clinical practice; therefore, few pediatric
cases of TSH-oma have been published in the literature
(Table 3).

The diagnosis of TSH-secreting pituitary adenoma is
critical to the success of treatment. According to Beck-



Case Reports in Endocrinology

e =

FIGURe 1: The patient (left) did not gain weight as well as his monozygotic twin brother (right).

TaBLE 1: Hormonal results.

Investigations Level Reference range
FT4 (pmol/L) 86.32 12-22

FT3 (pmol/L) 23.08 31-6.8
TSH (mUI/L) 8.25 0.27-4.2
Cortisol (nmol/L) 261.3 118.6-618
ACTH (pmol/L) 9.2 1.6-13.9
Testosterone (nmol/L) 12.94 12-29

LH (mUI/mL) 2.55 1.24-8.62
IGF-1 (ng/mL) 291 100-1000
Prolactin (ng/mL) 16.64 4.04-15.2

FT4: free T4; FT3: free T3; TSH: thyroid-stimulating hormone; ACTH: adrenocorticotropic hormone; LH: luteinizing hormone; IGF-1: insulin-like growth

factor-1. Bold levels are out of the normal range.

Peccoz, approximately one-third of patients with TSH-oma
underwent an inappropriate thyroidectomy or received
radioiodine treatment due to an incorrect diagnosis of
primary hyperthyroidism (i.e., Graves’ disease or toxic
multinodular goiter) [3].

The most appropriate definitive therapy for patients with
TSH-omas is initial medical therapy to restore euthyroidism
prior to a transsphenoidal resection of the tumor [2]. The
preferred medical therapy is somatostatin analogs, which
can reduce the size of the tumor and normalize serum
thyroid hormone levels prior to surgery [3]. In a review of 43
TSH-secreting pituitary adenoma cases, 26 patients received
somatostatin analogs as initial therapy, a reduction in TSH
levels of greater than 50% occurred in 88% of cases, and the
normalization of free T4 was reported in 85% of patients [8].
Somatostatin analogs are very expensive, and side effects
include nausea, abdominal discomfort, bloating, diarrhea,
glucose intolerance, and cholelithiasis. If somatostatin

analogs are not well tolerated, dopamine agonists (such as
bromocriptine and cabergoline) may be effective in select
cases, particularly in patients whose tumors also secrete
prolactin [8].

Antithyroid drugs (such as methimazole or PTU) can be
combined with somatostatin analogs and propranolol to
restore euthyroidism before surgery, according to the rec-
ommendations of the European Thyroid Association [2].
However, because our patient could not afford to pay for a
somatostatin analog, we choose to use antithyroid drugs
combined with propranolol to restore euthyroidism before
the endoscopic transsphenoidal resection of the pituitary
tumor [20].

The transsphenoidal resection of the pituitary adenoma is
the definitive therapy of choice for patients with TSH-secreting
adenomas. Adenoma resection cures the majority of patients
with microadenomas and approximately 50%-60% of patients
with macroadenoma [2, 8, 21]. Patients who do not recover
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FIGURE 2: Preoperative (a, b) and postoperative (c, d) pituitary MRI results. Coronal T2-weighted image (a) and T1-weighted image with
contrast enhancement (b) showed a pituitary lesion that was hyperintense on T2-weighted image and hypoenhancing compared with the
surrounding pituitary parenchyma on T1-weighted image (arrows). The postoperative pituitary MRI showed no evidence of recurrence (c, d).

FiGure 3: Hematoxylin and eosin staining of the patient’s pituitary adenoma (a, b, x 200). Tumor tissue was composed of cytoplasmic-rich
glandular cells arranged in clusters and featuring rounded nuclei. Cells arranged around the blood vessels and formed papillary structures

with little mitosis.

following surgery can continue treatment with either radio-
therapy or long-term somatostatin analogs [8].

The recommendations established by the European
Thyroid Association in 2013 [2] confirmed the inability to
clearly define cure criteria for TSH-oma patients after

surgery or radiation therapy. The recommendations also
outlined additional factors that could be considered when
determining whether a cure has been achieved, including
clinical improvements in hyperthyroidism and neurological
symptoms and the absence of hormone and imaging
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FiGURE 4: TSH and FT4 assay results showed decreasing trends after treatment.

TaBLE 2: Different types of TSH-secreting pituitary adenomas [3].

No. % of total
TSH-omas 461 100
Solitary TSH-oma 324 70.3
Mixed TSH-oma 137 29.7
TSH/GH-omas 84 18.3
TSH/prolactin-omas 45 9.7
TSH/gonadotropin-omas 8 1.7
TSH: thyroid secreting hormone; GH: growth hormone.
abnormalities. Thus, our patient meets the posttreatment Although no published protocols exist for TSH-omas,
cure criteria, including no longer presenting symptoms of ~ patients should be assessed clinically and biochemically 2 to
hyperthyroidism, the normalization of thyroid hormones, 3 times during the first postoperative year and once per year

and the absence of a residual tumor on MRI. thereafter. The evaluation should include the levels of TSH,
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TaBLE 3: Summary of the 7 cases reported in the literature of pediatric TSH-secreting pituitary adenomas and the present case.
Presentation Tumor size Function Complications Remission through surgery Reference
15—year—old' bpy with 30 % 30 X 30 mm TSH/GH/FSH/ Inferior and' superior No [14]
hyperthyroidism LH-omas extension
11-year-old girl after 48 X 62 X 58 mm TSH/FSH- Suprasellar, right .temporal No [15]
adenomectomy omas lobe extension

Suprasellar extension
Intratumor hemorrhage
13—year—old. bpy with 2015 mm Solitary TSH- Dlabetef 1r.1s1p.1dus No [16]
hyperthyroidism oma Hypopituitarism
Postoperative bacterial
meningitis
16-year-old boy with goiter (5 ISH/ESH- Suprasellar extension No [17]
and hypertension omas
13-year-old glrl 28 % 25 x 29 mm Solitary TSH-  Intrasellar and. suprasellar ~ Successful treatment with [18]
asymptomatic oma extension somatostatin analogs
8-year-old boy with Macroadenoma Solitary TSH-  Suprasellar and. sphenoidal Yes [19]
hyperthyroidism oma extension
Compressing the
13—year—olq bpy with 40x45mm  TSH/GH-omas surrounding structures No (7]
hyperthyroidism Secondary adrenal
insufficiency

15-year-olq b.oy with 5% 6x7mm Solitary TSH- No Yes Present
hyperthyroidism oma case
FT3, FT4, and other pituitary hormones, as necessary. An Consent

MRI of the pituitary gland should be repeated every 2-3 years
and should be performed if an increase in TSH and thyroid
hormones is detected or clinical symptoms appear that
suggest the potential for relapse [2].

Our patient was followed for 2 years after surgery and
showed good results, with a normal thyroid function test and
no evidence of recurrent tumor on pituitary gland MRI. In a
series of 43 cases, which were followed for a mean of 8 years,
two patients died (ages 75 and 86 years); 19 patients were
cured after pituitary surgery alone; 17 patients displayed
symptom of residual disease after surgery, which was
controlled with somatostatin analogs, pituitary radiation, or
both; and seven were controlled by somatostatin analogs
alone [8].

4. Conclusion

TSH-oma is an uncommon cause of secondary hyperthy-
roidism, which can be easily misdiagnosed as primary hy-
perthyroidism. Other pituitary hormones should be
evaluated to determine the presence of cosecretory tumors
or pituitary insufficiency due to tumor compression. The
principal treatment is initial medical therapy to normalize
thyroid hormone levels prior to an endoscopic trans-
sphenoidal resection of the pituitary tumor. This patient was
cured due to an accurate preoperative diagnosis and mul-
timodal therapy.

Data Availability

Data sharing is not applicable to this article as no datasets
were generated or analysed during the current study.

Appropriate informed consent for patient information to be
published in this article was obtained.

Disclosure

Le HB and Nguyen MD are considered as co-first authors.

Conflicts of Interest

The authors declare no conflicts of interest.

Authors’ Contributions

Le HB and Nguyen MD contributed equally to this article.

References

[1] L. Onnestam, K. Berinder, P. Burman et al., “National inci-
dence and prevalence of TSH-secreting pituitary adenomas in
Sweden,” The Journal of Clinical Endocrinology & Metabolism,
vol. 98, no. 2, pp. 626-635, 2013.

[2] P. Beck-Peccoz, A. Lania, A. Beckers, K. Chatterjee, and
J.-L. Wemeau, “2013 European thyroid association guidelines
for the diagnosis and treatment of thyrotropin-secreting pi-
tuitary tumors,” European Thyroid Journal, vol. 2, no. 2,
pp. 76-82, 2013.

[3] P. Beck-Peccoz, C. Giavoli, and A. Lania, “A 2019 update on
TSH-secreting pituitary adenomas,” Journal of Endocrino-
logical Investigation, vol. 42, no. 12, pp. 1401-1406, 2019.

[4] P. Beck-Peccoz, A. Lania, and L. Persani, “Chapter 24. TSH-
producing adenomas,” Endocrinologypp. 266--274, W.B.
Saunders Ltd, Philadelphia, PA, USA, 7th edition, 2015.



Case Reports in Endocrinology

(5]

(6]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

[20]

P. Beck-Peccoz, F. Brucker-Davis, L. Persani, R. C. Smallridge,
and B. D. Weintraub, “Thyrotropin-secreting pituitary tumors
*,” Endocrine Reviews, vol. 17, no. 6, pp. 610-638, 1996.

G. Cossu, R. T. Daniel, K. Pierzchala et al., “Thyrotropin-
secreting pituitary adenomas: a systematic review and meta-
analysis of postoperative outcomes and management,” Pitu-
itary, vol. 22, no. 1, pp. 79-88, 2019.

B. D. Pereira, L. Raimundo, O. Mete, A. Oliveira, J. Portugal,
and S. L. Asa, “Monomorphous plurihormonal pituitary
adenoma of pit-1 lineage in a giant adolescent with central
hyperthyroidism,” Endocrine Pathology, vol. 27, no. 1,
pp. 25-33, 2016.

H. Socin, P. Chanson, B. Delemer et al, “The changing
spectrum of TSH-secreting pituitary adenomas: diagnosis and
management in 43 patients,” European Journal of Endocri-
nology, vol. 148, no. 4, pp. 433-442, 2003.

P. Beck-Peccoz, L. Persani, D. Mannavola, and I. Campi,
“TSH-secreting adenomas,” Best Practice ¢ Research Clinical
Endocrinology & Metabolism, vol. 23, no. 5, pp. 597-606,
2009.

Y. Ogawa and T. Tominaga, “Thyroid-stimulating hormone-
secreting pituitary adenoma presenting with recurrent hy-
perthyroidism in post-treated Graves’ disease: a case report,”
Journal of Medical Case Reports, vol. 21, pp. 7-27, 2013.

M. Kamoun, M. D’Herbomez, C. Lemaire et al., “Coexistence
of thyroid-stimulating hormone-secreting pituitary adenoma
and Graves’ hyperthyroidism,” European Thyroid Journal,
vol. 3, no. 1, pp. 60-64, 2014.

M. J. Clarke, D. Erickson, M. R. Castro, and J. L. D. Atkinson,
“Thyroid-stimulating hormone pituitary adenomas,” Journal
of Neurosurgery, vol. 109, no. 1, pp. 17-22, 2008.

E. Malchiodi, E. Profka, E. Ferrante et al., “Thyrotropin-se-
creting pituitary adenomas: outcome of pituitary surgery and
irradiation,” The Journal of Clinical Endocrinology ¢ Meta-
bolism, vol. 99, no. 6, pp. 2069-2076, 2014.

J. M. Stanley and S. S. Najjar, “Hyperthyroidism secondary to
a TSH-secreting pituitary adenoma in a 15-year-old male,”
Clinical Pediatrics, vol. 30, no. 2, pp. 109-111, 1991.

A. Avramides, A. Karapiperis, E. Triantafyllidou, S. Vayas,
A. Moshidou, and A. Vyzantiadis, “TSH-secreting pituitary
macroadenoma in an 11-year-old girl,” Acta Paediatrica,
vol. 81, no. 12, pp. 1058-1060, 1992.

M. Phillip, E. Hershkovitz, P. Kornmehl, A. Cohen, and
E. Leiberman, “Thyrotropin secreting pituitary adenoma as-
sociated with hypopituitarism and diabetes insipidus in an
adolescent boy,” Journal of Pediatric Endocrinology and
Metabolism, vol. 8, no. 1, pp. 47-50, 1995.

M. Kessler, R. David, M. Pawelczak, A. Hanono, and B. Shah,
“Thyrotropin-secreting pituitary adenoma in an adolescent
boy: challenges in management,” Pediatrics, vol. 126, no. 2,
pp. e474-e478, 2010.

S. Rabbiosi, E. Peroni, G. M. Tronconi, G. Chiumello, M. Losa,
and G. Weber, “Asymptomatic thyrotropin-secreting pitui-
tary macroadenoma in a 13-year-old girl: successful first-line
treatment with somatostatin analogs,” Thyroid, vol. 22, no. 10,
pp. 1076-1079, 2012.

Y. Nakayama, S. Jinguji, S.-I. Kumakura et al., “Thyroid-
stimulating hormone (thyrotropin)-secretion pituitary ade-
noma in an 8-year-old boy: case report,” Pituitary, vol. 15,
no. 1, pp. 110-115, 2012.

M. W. Dyer, A. Gnagey, B. T. Jones et al., “Perianesthetic
management of patients with thyroid-stimulating hormone-
secreting pituitary adenomas,” Journal of Neurosurgical An-
esthesiology, vol. 29, no. 3, pp. 341-346, 2017.

[21] F. Brucker-Davis, E. H. Oldfield, M. C. Skarulis,

J. L. Doppman, and B. D. Weintraub, “Thyrotropin-secreting
pituitary tumors: diagnostic criteria, thyroid hormone sen-
sitivity, and treatment outcome in 25 patients followed at the
National Institutes of Health,” The Journal of Clinical En-
docrinology & Metabolism, vol. 84, no. 2, pp. 476-486, 1999.



