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Abstract

Background Coexistence of TSH-secreting pituitary adenoma (TSHoma) and Graves' disease (GD) is rare and
complicates the management decision.

Methods \We present a case of the co-existence of TSHoma and GD. In addition, we systematically searched articles
describing TSHoma and GD in the same patient published until 20th March 2023, using Pubmed, Scopus and Embase.

Case presentation A 46-year-old man presented with symptoms of thyrotoxicosis. His thyroid function tests showed
serum TSH 3.35 (reference range 0.3-4.2) mIU/L, FT3 19.7 (3.7-6.4) pmol/L, and FT4 68.9 (11-23.3) pmol/L. The serum
TSH receptor antibody was 11.5 mIU/L (positive at = 1.75 mlIU/L). Pituitary magnetic resonance imaging showed
macroadenoma compressing the optic chiasm. The patient underwent trans-sphenoidal resection of pituitary
adenoma. Postoperatively, he remained on maintenance carbimazole and octreotide.

Results Fourteen articles comprising 15 patients were identified from the systemic search. A total of 16 patients
(including the current case) were included in the systematic review. The mean (+SD) age at diagnosis was 41+13.6
years. The majority were females (75%). The median (IQR) TSH was 1.95 (0.12-5.5) mIU/L, the median (IQR) free T3
was 11.7 (7.6-19.7) pmol/L and the median (IQR) free T4 level was 47.6 (33.3-64.4) pmol/L. Ten (76.9%) patients had
positive TSH receptor antibody levels. 84.6% had pituitary macroadenoma. Pituitary surgery was performed in 12
(75%) patients. At the last follow-up, 4 (25%) patients had complete resolution of symptoms after pituitary surgery,
3 (18.7%) were on maintenance treatment with thionamides for GD, 1 (6.25%) on beta-blockers and 1 (6.25%) on
somatostatin analog.

Conclusion TSHoma and GD can co-exist, and it is essential to identify this rare association as it can significantly
impact treatment strategies.
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Introduction

TSH-secreting pituitary adenoma (TSHoma) is a rare
cause of hyperthyroidism and results from abnormal
clonal expansion of the TSH-producing pituitary cells.
The prevalence of TSHoma is only up to 0.94% of all pitu-
itary adenomas [1]. As per a study based on the Swedish
Pituitary Registry, the incidence of TSHoma is 0.15 per
million population per year and a prevalence of 2.8 per
million [2]. There is also an increased rate of diagnosis
of TSHoma, with the incidence increasing from 0.05 per
million per year to 0.26 per million per year from 1990
to 2009 [3]. The disease is usually seen in middle-aged
patients. However, the literature reports an age range of
11-84 vyears at diagnosis [1]. The diagnosis is generally
suspected when the syndrome of inappropriate thyroid
stimulating hormone (TSH) secretion (SITSH) is noted
due to unsuppressed TSH levels in the presence of high
thyroid hormone levels [4]. However, it is essential to rule
out resistance t thyroid hormone laboratory assay inter-
ference, and mutations in T4-binding globulins (TBG)
[5]. Thyrotropin-releasing hormone (TRH) stimulation
test is an important tool to identify TSHoma as a proba-
ble etiology of SITSH, with literature reporting an abnor-
mal response of TSH to TRH stimulation in up to 90%
of cases. Lack of inhibition of TSH after T3 administra-
tion (T3 suppression test) and high levels of serum gly-
coprotein hormone alpha-subunit (a-GSU) also indicate
TSHoma as the most likely etiology of SITSH [6]. Pitu-
itary MRI, radio-labeled somatostatin scintigraphy, and
positron emission tomography (PET) scan are the imag-
ing modalities used to diagnose TSHoma [1]. First-line
treatment involves surgical resection of the adenoma. In
patients who are not cured with surgical management,
medical treatment with somatostatin analogs and radio-
therapy are available options [6].

Graves’ disease (GD) is one of the most common
causes of hyperthyroidism, with a reported incidence rate
of around 25 per 100,000 population [6]. The condition is
more common in females, with the female-to-male ratio
as high as 5.6:1. TSH receptor antibodies (TRAb) have
over 97% sensitivity in diagnosing GD [7]. Co-occurrence
of GD and TSHoma in the same patient is rare and com-
plicates the clinical picture [8—10]. It is essential to iden-
tify the co-existence of TSHoma and GD simultaneously
in a patient and to accurately differentiate GD or TSHoma
as a potential etiology of hyperthyroidism in a patient
with a history of either condition, as the treatment of
these conditions differs. Anti-thyroid drugs are the drugs
of choice to achieve a euthyroid state in a patient with
GD. However, in patients with TSHoma, the use of anti-
thyroid drugs can potentially lead to an increase in TSH
level due to inhibition of negative feedback, thus lead-
ing to worsening and an increase in the size of TSHoma
[8]. Due to its rarity, there is little knowledge regarding
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managing patients where both diagnoses are detected. In
this article, we present a case of a 46-year-old gentleman
with co-existing TSHoma and GD. In addition, we sys-
tematically reviewed all the available published articles
reporting the existence of TSHoma and GD in the same
patient.

Materials and methods

The protocol for the systematic review has been regis-
tered in the International Prospective Register of Sys-
tematic Reviews (PROSPERO) with the protocol ID
CRD42023408008. The systematic review was conducted
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines
[11].

Literature search

We conducted a literature search of all the articles pub-
lished until 20th March 2023. Electronic databases
including Pubmed, Scopus, and Embase were used to
search eligible articles for the review using the follow-
ing search terms: “T'SHoma," “TSH secreting adenoma,’
“TSH secreting tumor;,’ “Thyrotropin secreting tumor,’
“pituitary adenoma,” “pituitary tumor,’ “Thyrotropi-
noma,” “Thyrotropin secreting adenoma,” “Graves’ dis-
ease,’ “Basedow disease, “Graves’ hyperthyroidism,’
“Graves’ thyrotoxicosis:*

Study selection

All the retrieved articles were screened initially by the
title and abstract by two members (SI and FA). Any dis-
agreement found during the initial screening process was
sorted by a third reviewer (AAK) through the indepen-
dent review of the articles. The full-text review was sub-
sequently performed if the article was considered eligible
for inclusion in the systematic review based on initial
screening (Fig. 1).

Inclusion criteria

Case reports, case series and original research articles
describing TSHoma and GD in the same patient and
published in English from any date till 20th March 2023
were included in the study.

Exclusion criteria

Articles published in languages other than English, con-
ference abstracts with insufficient data and reports only
on TSHoma or only on GD were excluded.

Quality assessment

SI and FA did the quality assessment of the included
articles. Case reports and series were assessed by Joanna
Briggs Institute (JBI) case report appraisal checklist for
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Fig. 1 PRISMA flowsheet of the systematic review article selection process

inclusion in systematic reviews [12]. AAK resolved dis-
agreements in the quality assessment process.

Data collection and statistical analysis

The study members extracted data on patient demo-
graphics, clinical presentations, laboratory and imag-
ing investigations, management, and clinical outcomes.
Descriptive statistics were performed to describe the
results of the systematic review. We used mean (SD) and
median (IQR) to report continuous variables and fre-
quency to describe the categorical variables. We used
STATA 17 to conduct the statistical analysis for the study.

Results

Case presentation

A 46-year-old Filipino gentleman presented to the emer-
gency department with a decreased vision for one month.

He also reported three months history of tremors and
palpitations. There was no history of headache, weakness,
numbness, altered level of consciousness, unintentional
weight loss, chronic diarrhea, insomnia, shortness of
breath, neck swelling or pain. The patient was diagnosed
with hypertension five months ago and took atenolol
50 mg once daily for management. There was no family
history of thyroid or autoimmune diseases. The patient
did not smoke or drink alcohol.

On physical examination, the patient had high blood
pressure (176/86) with a normal heart rate, respira-
tory rate, temperature and oxygen saturation. He had
mild bilateral hand tremors. Neurological examination
revealed bitemporal hemianopia. He had a firm, diffuse,
non-tender thyroid swelling. There was no proptosis,
lid retraction, lid lag, muscle weakness, thyroid bruit, or
skin changes. The patient had a pale left-sided optic disc
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on the fundus examination. The cardiac, respiratory and
gastrointestinal examination was normal.

Laboratory examination showed a normal complete
blood count and renal and liver function tests. Serum
TSH was 3.35 (reference range 0.3—4.2) mIU/L, FT3
was 19.7 (3.7-6.4) pmol/L, and FT4 was 68.9 (11-23.3)
pmol/L. Repeated thyroid function tests (TFT) showed
similar results. The serum TSH receptor antibody was
positive (11.5 mlIU/L; Cut-off 21.75 mlIU/L). Serum
sex hormone binding globulin (SHBG) was high (126
nmol/L; reference range: 18.3-54.1 nmol/L). The rest of
the pituitary hormonal profile was normal.

A thyroid ultrasound showed enlarged inhomogeneous
echogenicity and increased vascularity, indicating dif-
fuse thyroid disease. MRI of the pituitary gland showed
a large sellar/suprasellar mass of intermediate T1 signal
and a mixture of hypo and hyperintense signal in T2 with
moderate enhancement. Optic chiasm was elevated and
bowed over the superior border. The anterior carotid
artery was displaced superiorly with no encasement,
and the tumor was contacting the left cavernous internal
carotid artery (ICA) (Fig. 2).

The patient was diagnosed with TSHoma with possibly
co-existing Grave’s disease (due to the presence of posi-
tive TSH receptor antibody and diffuse thyroid enlarge-
ment). Octreotide, subcutaneous 100 mcg twice a day,
was started. Repeat TFTs showed a decrease in TSH level
to 0.45 mIU/L (>50% reduction) and a decrease in FT4
to 50.9 pmol/L. At this point, carbimazole 20 mg twice
daily was added, further decreasing FT4 to 39.9 pmol/L.
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Due to a lack of availability, the TRH stimulation test
was not performed. The patient underwent navigation-
assisted trans-nasal, trans-sphenoidal endoscopic resec-
tion of pituitary macroadenoma. Repeat MRI pituitary
48 h post-operation showed a solid residual enhancement
measuring 28 x24.5x19.5 mm (Fig. 3).

The histopathology revealed marked perivascular and
interstitial fibrosis. Immunohistochemistry (IHC) stain-
ing was negative for Adrenocorticotrophic hormone
(ACTH), Prolactin, Growth Hormone (GH), Follicle
Stimulating Hormone (FSH), Thyroid Stimulating Hor-
mone (TSH) and Luteinizing Hormone (LH), and posi-
tive for synaptophysin. (Fig. 4).

Given the unexpected histopathological finding, the
alpha subunit pituitary tumor marker level was sent and
was positive (0.6 ng/ml, cut off for normal is </= 0.5 ng/
ml), supporting the diagnosis of TSH secreting pituitary
adenoma. An NM Ga68 DOTATATE whole-body PET
CT (somatostatin receptor scintigraphy) showed signifi-
cant uptake in the pituitary macroadenoma (Fig. 5). A
positiveGa68 DOTATATE is suggestive of functioning
pituitary tissue in the adenoma [13].

The patient had a nuclear scan of the thyroid gland
(192 MBq Tc 99 m pertechnetate), demonstrating fea-
tures suggestive of GD (diffusely increased homogeneous
uptake and thyroid uptake was 36%).

On follow-up, the patient had persistent visual field
defect but noticed much improvement in right eye vision
and mild improvement in left eye vision. A follow-up
pituitary MRI showed a stable residual tumor size. The

Fig. 2 Sagittal and coronal views of Magnetic Resonance Imaging (MRI) of the pituitary gland at the initial presentation showing large enhancing sellar
and suprasellar mass lesion (a), compressed and elevated optic chiasm (b), and tumor contacting cavernous portion of the internal carotid artery (c) and

sphenoid sinus (d)
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Fig. 4 Histopathology and immunohistochemistry of the resected pituitary tissue specimen. Sections show fragments of neuroendocrine tumor in a
background of abundant fibrin deposition and hyalinized small blood vessels (black arrow fibrin) (A). The tumor cells are monomorphic with round nuclei
and vesicular chromatin. No necrosis or mitotic figures seen (Black arrow hyalinized blood vessel, white arrow tumor cells) (B). By immunohistochemistry,
tumor cells are strongly positive for synaptophysin (C), chromogranin (D) and cytokeratin CK AE1/AE3 (E) confirming the neuroendocrine origin of the
neoplasm. Meanwhile, all other hormonal markers including TSH are negative (F)

optic chiasma was still compressed and elevated more latest TFTs in the normal range. His latest MRI pituitary
on the left side. The patient was offered a second surgery, performed one year after the surgery shows regression
but he refused and opted for medical management. He is  in the size of the residual pituitary adenoma measuring
now on octreotide intramuscular injection of 20 mg every =~ 24x22x19 mm (Fig. 6).

four weeks and carbimazole 10 mg once daily with the
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Fig. 5 Sagittal and coronal views of 68-Gallium DOTA peptide Positron Emission Tomography (Ga68 DOTATATE PET CT) of the pituitary gland with the
arrow showing significant uptake corresponding to pituitary macroadenoma

Fig. 6 Follow-up Magnetic Resonance Imaging (MRI) of pituitary gland 1-year post operatively showing regression in lesion size. The optic chiasm is
decompressed (arrow)

Systematic review results Baseline characteristics of the study population

Fourteen case reports fulfilled the eligibility criteria [8— The mean age at diagnosis was 41+13.6 years. 12 (75%)

10, 14—24]. Table 1 summarizes the clinical details of the  patients were females, and 4 (25%) were males.

added cases.

Table 2 summarizes the demographic, clinical/labo-  Clinical features of the study population

ratory characteristics, and outcomes of patients with  Eight (50%) patients had palpitations, 7 (43.7%) had

TSHoma and GD. A total of 16 patients (including the goiter and tremors, 6 (37.5%) had weight loss and heat

current case) were included in the systematic review. intolerance, 4 (25%) had increased sweating and exoph-
thalmos, 3 (18.7%) had visual field defect, and 1 (6.2%)
had a headache at presentation. Eight (50%) patients
had co-existing GD and TSHoma at presentation, and
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Table 1 Clinical characteristics and outcomes of patients included in the study
Authors Year Age Gender Clinical Features Diagnosis Antibodies Micro/macro Final
detected outcome
Arai N et 2017 40 F Exophthalmos Simultaneous GD and TRAB, Macroadenoma  Resolution
al. [8] TSHomaat diagnosis of HTH Anti TPO AB, after surgery
Anti-TG AB
K.Kageya- 2007 21 F Palpitations, weight loss, ~ TSHoma first followed by GD TRAB Macroadenoma  Resolution
ma [16] goiter after surgery
Kamounet 2014 36 F Palpitations, heat intoler- ~ Simultaneous GD and TSHoma ~ TRAB, Macroadenoma  Resolution
al. [9] ance, tremors, exophthal-  at diagnosis of HTH Anti TPO AB after surgery
mos, goiter
Koriyama et 2004 31 F Weight loss, sweating, TSHoma first followed by GD Thyroid Macroadenoma  On treatment
al. [18] goiter stimulation for GD
AB, anti-TPO
AB, anti-TG
AB
Lee et 2010 27 M Palpitations, goiter GD diagnosed first followed by~ TRAB Macroadenoma  Not
al. [19] TSHoma development mentioned
Leeet 2010 28 F Palpitations, tremors, GD diagnosed first followed by~ TRAB Macroadenoma  Not
al.[19] goiter TSHoma development mentioned
Lietal.[10] 2018 55 M Atrial fibrillation, heatin-  Simultaneous GD and TSHoma  TRAB Macroadenoma  Post op, he still
tolerance, tremors, visual  at diagnosis of hyperthyroidism has a residual
field defect mass with
normal TSH.
Ogawa et 2013 32 F Palpitations, weight loss ~ GD diagnosed first followed by~ TRAB Microadenoma  Resolution
al.[21] TSHoma development after surgery
Okuyucuet 2016 37 F Exophthalmos Simultaneous GD and TSHoma ~ TRAB Macroadenoma  Not
al.[22] at diagnosis of hyperthyroidism mentioned
Quinn et 2020 68 F Asymptomatic GD diagnosed first followed by Microadenoma  Euthyroid
al. [23] TSHoma development on BB
Sandler [24] 1976 53 F Acromegaly (pre-exist- Simultaneous GD and TSHoma Not reported On treatment
ing), exophthalmos at diagnosis of hyperthyroidism for GD
Donnellet 1968 25 M Heat intolerance, weight ~ TSHoma first followed by GD Not reported Not
al. [20] loss, sweating, tremors, mentioned
visual field defect
Kamoi et 1985 46 F Heat intolerance, weight ~ TSHoma first followed by GD Anti-TGAB  Not reported Not
al.[17] loss, sweating, tremors, mentioned
goiter
Fuetal.[15] 2020 55 F Palpitations, heat intoler- ~ Simultaneous GD and TSHoma  TRAB, Macroadenoma On treatment
ance, weight loss, sweat-  at diagnosis of hyperthyroidism  thyroid for GD
ing, tremors stimulation
AB, anti-TG
AB
Diri et 2016 56 F Palpitations, heat intoler- ~ Simultaneous GD and TSHoma ~ AntiTPO AB Macroadenoma  Not
al.[14] ance, headache at diagnosis of hyperthyroidism mentioned
Present case NA 46 M Palpitations, tremors, Simultaneous GD and TSHoma  TRAB Macroadenoma Maintained on

goiter, visual field defect

at diagnosis of hyperthyroidism

octreotide

TSHOMA: Thyroid stimulating hormone secreting pituitary adenoma; GD: Graves’ disease; TPO: Thyroid Peroxidase; AB; Antibody; TRAB: Thyroid Stimulating

Hormone Receptor Antibody: TG: Thyroglobulin; BB: Beta-blocker; F: Female; M: Male

4 (25%) patients had GD diagnosed at initial presenta-
tion, followed by the development of TSHoma. 4 (25%)
had TSHoma at the initial diagnosis complicated by GD
development. In patients diagnosed with GD at first pre-
sentation, the mean duration between the development
of TSHoma subsequently was 34.75 +/- 16.2 months.
Similarly, the mean duration between the development
of TSHoma and GD in patients initially presenting with
TSHoma was 23 +/- 18.4 months.

Biochemical and radiological data of the included patients
The median (IQR) initial TSH of the study population
was 1.95 (0.12-5.5) mIU/L, the median (IQR) free T3
wasll.7 (7.6-19.7) pmol/L, and the median (IQR) free
T4 level was 47.6 (33.5—64.4) pmol/L. 10 (76.9%) patients
had positive TSH receptor antibody levels, 4 (57.1%) had
positive anti-thyroglobulin antibodies, 4 (57.1%) had
positive anti-thyroid peroxidase (TPO) antibodies, and 2
(66.6%) had positive thyroid stimulating immunoglobulin
(TSI). Three patients had sex hormone binding globulin
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Table 2 Demographic, clinical/laboratory characteristics, and outcomes of patients with TSHoma and GD
Variable Result
Number of patients (N) 16
Age in years (Mean +/- SD) 41 4/-136
Gender, N (%)
Male 4(25)
Female 12 (75)
Symptoms and signs, N (%)
Palpitations 8 (50)
Heat intolerance 6 (37.5)
Weight loss 6(37.5)
Sweating 4 (25)
Tremors 7 (43.7)
Exophthalmos 4(25)
Goiter 7 (43.7)
Headache 1(6.2)
Visual field defect 3(18.7)
Diagnosis
GD and TSHoma co-existing 8 (50)
GD diagnosed first 4 (25)
TSHoma diagnosed first 4 (25)
TSH (Median [IQR], mIU/L) 1.95
(0.12-5.5)
FT3 (Median [IQR], pmol/L) 1.7
(76-19.7)
FT4 (Median [IQR], pmol/L) 476
(33.5-64.4)
Antibodies positive, N (%)
TSH receptor Ab (N=13) 10 (76.9)
Thyroid stimulating Ab (N=3) 2 (66.6)
Anti TPO Ab (N=7)Anti Tg Ab Ab (N=7) 4(57.1)
4(57.1)
High SHBG (N=3) 3(100)
Alpha-TSH/TSH molar ratio (N=4)
<1 1(25)
>1 3(75)
TSH suppression after octreotide (N=4) 4 (100)
Thyroid uptake scan (N=8)
Diffusely increased uptake 7 (87.5)
Hypoactive nodule 1(12.5)
Pituitary imaging (N=13)
Macroadenoma 11 (84.6)
Microadenoma 2(154)
Mean (SD) size (cm) 14+/-067
TRH Stimulation testing (N=8)
Normal response 1(12.5)
Abnormal response 7 (87.5)
Somatostatin analog prior to surgery (N=16) 4(25)
Anti-thyroid drug initiation leading to worsening (N=11) 3(27.3)
Pituitary surgery performed (N=16) 12 (75)
Immunostaining positive for TSHoma (N=10) 8 (80)
Final outcome (N=16)
On maintenance treatment for GD 3(18.7)
On maintenance somatostatin analogue 1(6.25)
On maintenance betablocker only 1(6.25)
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Table 2 (continued)

Variable Result
Complete symptoms resolution after pituitary surgery 4(25)

Not mentioned 6 (37.5)

TSHoma: Thyroid secreting hormone secreting pituitary adenoma; GD: Graves' disease; TSH: Thyroid stimulating hormone, FT3: Free T3; FT4: Free T4; TRH: Thyrotropin
releasing hormone; SHBG: Sex hormone binding globulin; TPO: Thyroid peroxidase; Tg: Thyroglobulin; SD: Standard deviation; Ab: Antibody

(SHBG) levels done, and they were raised in all of them.
Alpha TSH/TSH ratio was reported in 4 patients, and it
was high (>1) in 3 (75%) patients. A test to assess TSH
suppression after octreotide administration was per-
formed in 4 patients and showed TSH suppression in
all. Thyrotropin-releasing hormone (TRH) stimulation
was reported in eight patients, with abnormal results in
7(87.5%) patients. Of 8 patients with thyroid uptake scans
done, diffuse uptake was noted in 7 (87.5%). The mean
size of the pituitary tumor was 1.4+£0.67 cm. 11 (84.6%)
out of 13 cases with reported pituitary tumor size had
macroadenoma, and 2 (15.4%) had microadenoma.

Treatment of patients with TSHoma and GD

Pituitary surgery was performed in 12 (75%) patients.
10 patients had immunostaining for thyrotrophs per-
formed, and it was positive in 8 (80%) patients. At the
last follow-up, 4 (25%) patients had complete resolution
of symptoms after pituitary surgery, 3 (18.7%) were on
maintenance treatment for GD, 1 (6.25%) on beta-block-
ers and 1 (6.25%) on somatostatin analog.

Subgroup analysis of patients with concomitant TSHoma
and GD

Table 3 summarizes the characteristics of patients with
simultaneous TSHoma and GD at initial presentation.
The mean (SD) age at diagnosis was 47.25 +/- 8.6 years.
6 (75%) patients were female. Palpitation, heat intoler-
ance, tremors, and exophthalmos were the most common
symptoms (50%), followed by visual field defect (25%)
and goiter (25%). Mean (SD) TSH was 4.3 +/- 3.3 mIU/L,
median (IQR) free T3 was 19.9 (6.6—19.7) pmol/Land
mean (SD) free T4 was 45.5 +/- 13.6 pmol/L. TSH recep-
tor antibody was positive in 6 (85.7%) patients. 7 (87.5%)
had macroadenoma and 1 (12.5%) had microadenoma.
The mean size of the pituitary tumor was 1.6 +/- 0.8 cm.
2 (25%) patients had complete resolution of symptoms
after pituitary surgery, 2 (25%) required maintenance
treatment for GD, while 1 (12.5%) required maintenance
somatostatin analog treatment.

Discussion

In this systematic review of 16 patients, we highlighted
the clinical characteristics and outcomes of patients who
developed hyperthyroidism due to TSHoma and GD. The
mean age at diagnosis was 41 +/- 13.6 years. A female
predominance (75%) was observed. Palpitation (50%)

was the most common symptom at presentation50% of
patients presented with simultaneous GD and TSHoma,
25% initially had GD with subsequent development of
TSHoma, and 25% had TSHoma with later diagnosis
of GD. The mean (SD) size of the pituitary tumor was
1.4+0.67 cm. 84.6% had pituitary macroadenoma on the
MRI. 75% of patients underwent pituitary surgery, and
88.9% had positive immunostaining for thyrotrophs. On
follow-up, 25% had complete resolution of symptoms.

The pathophysiological mechanism of co-existing
TSHoma and GD development remains to be established.
TSH has been shown to increase the expression of TSH
receptors (TSHR) in cultured thyroid cells at the mes-
senger RNA level [25]. This provides an increased oppor-
tunity for the development of autoimmunity against the
upregulated TSHR. Moreover, TSH also downregulates
Fas, ICAM-1 (Intercellular adhesion molecule-1), and
MHC (major histocompatibility complex) class II in the
thyroid cells [26, 27]. In patients whose TSHoma is com-
plicated by GD after pituitary surgery, a decrease in TSH
level after the surgical intervention leading to activation
of autoimmune responses against the thyroid glands may
be a possible mechanism in such patients [18]. However,
further studies are required to establish the exact patho-
physiological mechanism.

Diagnosing TSHoma as a cause of hyperthyroidism is
challenging, especially in patients with co-existing GD.
The diagnosis of TSHoma is usually suspected when nor-
mal or high TSH levels are noted in the presence of high
thyroid hormone levels. However, the degree of TSH
elevation might be lower in patients with co-existing or
pre-existing GD. In a review of 535 TSHoma cases, the
median TSH level at diagnosis was 5.16 mU/L [28]. In our
study of patients with TSHoma and GD, the mean (SD)
TSH level was 2.82 +/- 3.1 mIU/L. Thus, a high index of
suspicion is required to detect a co-existing TSHoma in
patients being worked up for hyperthyroidism. Patients
with untreated GD have TSH levels less than 0.1 mIU/L
[15]. TSH levels that are detectable in high thyroid hor-
mone levels should raise the suspicion of a concomitant
TSHoma. Certain biochemical tests can further aid in
diagnosing TSHoma. High alpha subunit/TSH ratio, high
TSH alpha-subunit, and absent or diminished response
of TSH to TRH stimulation have reported sensitivities of
83%, 75%, and 71%, respectively [29]. TSH suppression in
response to short acting somatostatin analogues can also
help in diagnosing TSHoma and differentiating it from
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Table 3 Demographic characteristics, clinical characteristics
and outcomes of patients with simultaneous presentation with
TSHoma and GD

Variable Result
Number of patients 8

Age in years (Mean +/- SD) 47254/-86
Gender, N (%)

Male 2 (25)
Female 6 (75)
Symptoms and signs, N (%)

Palpitations 4 (50)

Heat intolerance 4 (50)
Weight loss 1(125)
Sweating 1(12.5)
Tremors 4 (50)
Exophthalmos 4 (50)

Goiter 2 (25)
Headache 1(125)
Visual field defect 2 (25)

TSH (Mean +/- SD, mIU/L) 43+/-33
FT3 (Median [IQR], pmol/ml) 9.9 (6.6-19.7)
FT4 (Mean +/- SD, pmol/L) 455 +/-13.6

Antibodies, N (%)

TSH receptor Ab (N=7) 6 (
Thyroid stimulation Ab (N=1) 1(
Anti TPO Ab (N=4) 3(75)
Anti TG Ab (N=3) 2
High SHBG (N=2) 2(
Alpha TSH/TSH molar ratio (N=2)

>1 2 (100)
TSH suppression after octreotide (N=2) (100)
Thyroid uptake scan (N=5)

diffusely increased uptake 4 (80)
Hypoactive nodule 1(20)
Pituitary imaging (N=8)

Macroadenoma 7 (87.5)
Not mentioned 1(12.5)
Mean (SD) size of the adenoma (cm) 16+/-08

TRH Stimulation testing (N=5)

Normal response 2 (
Abnormal response 3
Somatostatin analogue prior to surgery (N=8) 3(
Anti-thyroid drug initiation leading to worsening. N=4 2 (50)
Pituitary surgery was performed. 7 (
Pituitary irradiation 1(
Immunostaining positive for TSHoma (N=6) 5
Final outcome (N=8)

On maintenance treatment for GD 2 (25)
On maintenance somatostatin analogue 1(12.5)
Complete symptoms resolution after pituitary surgery 2(25)
Has residual mass with normal TSH 1(12.5)
Not mentioned 2(25)

TSHoma: Thyroid secreting hormone secreting pituitary adenoma; GD: Graves’
disease; TSH: Thyroid stimulating hormone, FT3: Free T3; FT4: Free T4; TRH:
Thyrotropin releasing hormone; SHBG: Sex hormone binding globulin; TPO:
Thyroid peroxidase; Tg: Thyroglobulin; SD: Standard deviation; Ab: Antibody
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other causes of SITSH. A 44.46% suppression in TSH
level at 24 h compared to baseline has a sensitivity of 95%
and specificity of 93.75% in diagnosing TSHoma [30].
Only four patients in our review reported an alpha-sub-
unit/TSH ratio, which was elevated in 3 (75%) patients.
Moreover, 7 (87.5%) of 8 patients had an abnormal TSH
response to TRH stimulation. However, the lack of avail-
ability of these tests is a significant limitation in many
centers. Most cases of TSHoma have pituitary macroad-
enoma on imaging. 2 systematic reviews on patients with
TSHoma reported the prevalence of macroadenoma in
up to 79% of patients with TSHoma [28, 31]. 84.6% of
patients in our systematic review had pituitary macroad-
enoma as the etiology of TSH hypersecretion.
Management of patients with TSHoma and GD is chal-
lenging. Anti-thyroid drugs are a cornerstone of treat-
ment in GD. TSHoma, on the other hand, is managed
primarily with surgical removal of pituitary adenoma.
Pre-operative management of these patients is vital as
perioperative uncontrolled hyperthyroidism can lead to
atrial fibrillation [32]. Pre-operative somatostatin ana-
logues can lead to up to 73% reduction in TSH levels
prior to surgery [33]. Post-operative remission has been
noted in up to 70% of cases [34]. However, all the patients
need close biochemical and imaging follow-up as recur-
rence rates ranging from 3 to 50% have been reported,
particularly in the early years after the surgery [35]. If
medical management is required either pre-operatively
to decrease TSH levels and relieve hyperthyroidism
symptoms before the surgical intervention or postop-
eratively in patients not completely cured with surgical
intervention, then somatostatin analogs are the treat-
ment of choice. If the diagnosis of TSHoma is overlooked
in a patient with hyperthyroidism, there is a potential for
an increase in adenoma size and worsening of symptoms
with the institution of anti-thyroid drugs. Our system-
atic review reveals that of 8 patients with simultaneous
TSHoma and GD, anti-thyroid drugs were initiated at
initial presentation in 5 patients, of which one patient
developed worsening symptoms of hyperthyroidism and
one had a rise in TSH level. Similarly, in 4 patients who
had TSHoma diagnosed initially, two were started on
anti-thyroid drugs, of which 1 had an increase in TSH
levels. This could be explained by the pathophysiologi-
cal mechanism of the anti-thyroid drugs, which lead to
a decrease in circulating thyroid hormone levels. A
decrease in thyroid hormone levels leads to a decrease in
negative feedback effect on the TSH secretion from the
anterior pituitary. As a result, TSH levels rise, thus wors-
ening clinical symptoms and increasing adenoma growth
in patients with TSHoma [36]. Similarly, a Nelson syn-
drome like increase in invasive pituitary adenoma growth
can occur in patients who inappropriately undergo
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radioactive iodine ablation or thyroidectomy to manage
thyrotoxic symptoms in patients with TSHoma [36, 37].

To our knowledge, this is the first systematic review
highlighting clinical characteristics and outcomes of
patients with hyperthyroidism due to TSHoma and GD.
It provides insight into patients’ diagnostic and manage-
ment strategies with this clinically meaningful associa-
tion. Our study has a few limitations. In our patient’s case,
the IHC staining for TSH was negative in the resected
pituitary adenoma tissue, and further stains including
Pit-1 and GATA-2 were not available at our center. How-
ever, there was biochemical evidence of TSHoma in the
patient and hence, he was managed as such. The major
limitation of this systematic review is the inclusion of
only small observational studies, i.e., case reports and
case series. More extensive studies are needed to further
improve the clinical knowledge gap regarding managing
patients with this rare association.

Conclusion

In a patient with hyperthyroidism, it is essential to recog-
nize TSHoma as a possible etiology. Both TSHoma and
GD can co-exist, and it is essential to identify this rare
association as it can significantly impact treatment strat-
egies. Initiation of anti-thyroid drugs in a patient with
co-existing TSHoma and GD can worsen the symptoms
and increase the size of the pituitary adenoma. Non-sup-
pressed TSH level, abnormal response to TRH stimula-
tion, and a high alpha-subunit/TSH molar ratio are some
biochemical tests that can aid in identifying concomitant
TSHoma in a patient with hyperthyroidism who is being
worked up for GD.

Acknowledgements
The Qatar National Library provided article processing charges for the
publication of this manuscript.

Authors’ contributions

AAKand FA wrote the manuscript and conducted the literature review. S.|
contributed to data collection and literature review. M.A.H and B.W provided
and described the figures in the manuscript. S.B contributed to the literature
review and data gathering. Z.R reviewed the manuscript. Z.D reviewed the
manuscript, conducted literature review and is the overall supervisor of the
study. All the authors have reviewed the manuscript and approved it before
submission.

Funding

No funding was acquired for the conduct of this study. The Qatar National
Library provided article processing charges for the publication of this
manuscript.

Open Access funding provided by the Qatar National Library.

Data Availability
Data sharing is not applicable.

Declarations

Ethics approval and consent to participate
Ethical approval was obtained from the institutional review board at
the Medical Research Center (MRC), Hamad Medical Corporation, Qatar

Page 11 of 12

(MRC-04-23-014) for the publication of the case after obtaining written
informed consent from the patient. The systematic review does not require
ethical approval as it uses previously published data and does not involve
endangering participant rights.

Consent for publication
Written informed consent was obtained from the patient before the
publication of the case and the associated images.

Competing interests

This manuscript is an original work and is not submitted or under
consideration for publication elsewhere. The authors declare no competing
interests.

Received: 15 June 2023 / Accepted: 9 October 2023
Published online: 05 February 2024

References

1. Tjornstrand A, Nystrom HF. DIAGNOSIS OF ENDOCRINE DISEASE: diag-
nostic approach to TSH-producing pituitary adenoma. Eur J Endocrinol.
2017,177(4):R183-97.

2. Onnestam L, Berinder K, Burman P, Dahlqvist P, Engstrém BE, Wahlberg J,
Nystrém HF. National incidence and prevalence of TSH-secreting pituitary
adenomas in Sweden. J Clin Endocrinol Metab. 2013;98(2):626-35.

3. Onnestam L, Berinder K, Burman P, Dahlqvist P, Engstrém BE, Wahlberg J,
Nystrom HF. National Incidence and Prevalence of TSH-Secreting Pituitary
adenomas in Sweden. J Clin Endocrinol Metabolism. 2013;98(2):626-35.

4. Wynne AG, Gharib H, Scheithauer BW, Davis DH, Freeman SL, Horvath E.
Hyperthyroidism due to inappropriate secretion of thyrotropin in 10 patients.
Am J Med. 1992;,92(1):15-24.

5. Després N, Grant AM. Antibody interference in thyroid assays: a potential for
clinical misinformation. Clin Chem. 1998;44(3):440-54.

6. Beck-Peccoz P, Lania A, Beckers A, Chatterjee K, Wemeau JL. 2013 European
thyroid association guidelines for the diagnosis and treatment of thyrotropin-
secreting pituitary tumors. Eur Thyroid J. 2013;2(2):76-82.

7. Bell L, Hunter AL, Kyriacou A, Mukherjee A, Syed AA. Clinical diagnosis of
Graves' or non-graves’ hyperthyroidism compared to TSH receptor antibody
test. Endocr Connect. 2018;7(4):504-10.

8. AraiN, Inaba M, Ichijyo T, Kagami H, Mine Y. Thyrotropin-producing pituitary
adenoma simultaneously existing with Graves' Disease: a case report. J Med
Case Rep. 2017;11(1):9.

9. Kamoun M, d'Herbomez M, Lemaire C, Fayard A, Desailloud R, Huglo D,
Wemeau J-L. Coexistence of thyroid-stimulating hormone-secreting Pituitary
Adenoma and Graves' hyperthyroidism. Eur Thyroid J. 2014;3(1):60-4.

10. LiJ, Tan H,Huang J, Luo D, Tang Y, Yu R, Huang H. Case report of recurrent
atrial fibrillation induced by thyrotropin-secreting pituitary adenoma with
Graves'Disease. Med (Baltim). 2018,97(24):.e11047.

11. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med.
2009;,6(7):21000097.

12. JBl.:The Joanna Briggs Institute Critical Appraisal tools.

13. Novruzov F, Aliyev A, Wan MYS, Syed R, Mehdi E, Aliyeva |, Giammarile F,
Bomaniji JB, Kayani |. The value of [68Ga]Ga-DOTA-TATE PET/CT in diagnosis
and management of suspected pituitary tumors. Eur J Hybrid Imaging.
2021;5(1):10.

14.  Diri H, Simsek Y, Karaca Z, Kelestimur F. Thyrotropinomas: presentation of
three cases and review of literature. ERCIYES Med J. 2016;38(1):32-7.

15. FuJ,Wu A Wang X, Guan H. Concurrent Graves' Disease and TSH Secreting
Pituitary Adenoma Presenting Suppressed Thyrotropin Levels: A Case Report
and Review of the Literature. Front Endocrinol 2020, 11.

16.  Kageyama K, lkeda H, Sakihara S, Nigawara T, Terui K, Tsutaya S, Matsuda
E, Shoji M, Yasujima M, Suda T. A case of thyrotropin-producing pituitary
adenoma, accompanied by an increase in anti-thyrotropin receptor antibody
after Tumor resection. J Endocrinol Investig. 2007;30(11):957-61.

17. Kamoi K, Mitsuma T, Sato H, Yokoyama M, Washiyama K, Tanaka R, Arai O,
Takasu N, Yamada T. Hyperthyroidism caused by a pituitary thyrotrophin-
secreting tumour with excessive secretion of thyrotrophin-releasing
hormone and subsequently followed by Graves' Disease in a middle-aged
woman. Acta Endocrinol (Copenh). 1985;110(3):373-82.



Khan et al. Thyroid Research

22.

23.

24,

25.

26.

27.

28.

29.

(2024) 17:3

Koriyama N, Nakazaki M, Hashiguchi H, Aso K, Ikeda Y, Kimura T, Eto H, Hirano
H, Nakano S, Tei C. Thyrotropin-producing pituitary adenoma associated with
Graves'Disease. Eur J Endocrinol Eur J Endocrinol. 2004;151(5):587-94.

Lee MT, Wang CY. Concomitant Graves hyperthyroidism with thyrotrophin-
secreting pituitary adenoma. South Med J. 2010;103(4):347-9.

O'Donnell J, Hadden DR, Weaver JA, Montgomery DA. Thyrotoxicosis recur-
ring after surgical removal of a thyrotrophin-secreting pituitary tumour. Proc
R Soc Med. 1973;66(5):441-2.

Ogawa Y, Tominaga T. Thyroid-stimulating hormone-secreting pituitary
adenoma presenting with recurrent hyperthyroidism in post-treated Graves'
Disease: a case report. ] Med Case Rep. 2013;7:27.

Okuyucu K, Alagoz E, Arslan N, Taslipinar A, Deveci MS, Bolu E. Thyrotropi-
noma with Graves' Disease detected by the fusion of indium-111 octreotide
scintigraphy and pituitary magnetic resonance imaging. Indian J Nucl Med.
2016;31(2):141-3.

Quinn M, Bashari W, Smith D, Gurnell M, Agha A. A remarkable case of thyro-
toxicosis initially caused by graves' Disease followed by a probable TSHoma
- a case report. BMC Endocr Disorders. 2020,20(1):133.

SANDLER R. Recurrent hyperthyroidism in an acromegalic patient previ-
ously treated with Proton Beam Irradiation: Graves' Disease as probable
etiology based on Follow-Up observations. J Clin Endocrinol Metabolism.
1976;42(1):163-8.

Huber GK, Concepcion ES, Graves PN, Davies TF. Positive regulation of
human thyrotropin receptor mRNA by thyrotropin. J Clin Endocrinol Metab.
1991;72(6):1394-6.

Chung J, Park ES, Kim D, Suh JM, Chung HK, Kim J, Kim H, Park SJ, Kwon QY,
Ro HK, et al. Thyrotropin modulates interferon-gamma-mediated intercellular
adhesion molecule-1 gene expression by inhibiting Janus kinase-1 and
signal transducer and activator of transcription-1 activation in thyroid cells.
Endocrinology. 2000;141(6):2090-7.

Kawakami A, Eguchi K, Matsuoka N, Tsuboi M, Kawabe Y, Ishikawa N, Ito K,
Nagataki S. Thyroid-stimulating hormone inhibits Fas antigen-mediated
apoptosis of human thyrocytes in vitro. Endocrinology. 1996;137(8):3163-9.
De Herdt C, Philipse E, De Block C. ENDOCRINE TUMOURS: Thyrotropin-
secreting pituitary adenoma: a structured review of 535 adult cases. Eur J
Endocrinol. 2021;185(2):R65-174.

Brucker-Davis Fo, Oldfield EH, Skarulis MC, Doppman JL, Weintraub BD.
Thyrotropin-secreting pituitary tumors: diagnostic criteria, thyroid hormone

30.

31

32.

33.

34.

35.

36.

37.

Page 12 of 12

sensitivity, and treatment outcome in 25 patients followed at the National
Institutes of Health. J Clin Endocrinol Metabolism. 1999;84(2):476-86.

Han R, Shen L, Zhang J, Xie J, Fang W, Sun Q, Bian L, Zhou Y, Wang S, Ning G,
et al. Diagnosing thyrotropin-secreting pituitary adenomas by short-term
somatostatin Analogue Test. Thyroid®. 2020;30(9):1236-44.

Cossu G, Daniel RT, Pierzchala K, Berhouma M, Pitteloud N, Lamine F, Colao A,
Messerer M. Thyrotropin-secreting pituitary adenomas: a systematic review
and meta-analysis of postoperative outcomes and management. Pituitary.
2019;22(1):79-88.

LiuJ, Yang Y, Duan L, Chai X, Zhu H, Deng K, Lian X, Yao Y. Combination of
transsphenoidal endoscopic Surgery and presurgical somatostatin analogs
in thyrotropin (TSH)-secreting pituitary adenomas: treatment outcome and
long-term remission at a single pituitary center. Front Endocrinol (Lausanne).
2022;13:1061029.

Byun J, Kim JH, Kim YH, Cho YH, Hong SH, Kim CJ. Thyroid-stimulating
hormone-secreting Pituitary adenomas: single institutional experience of 14
consecutive cases. J Korean Neurosurg Soc. 2020;63(4):495-503.

Herguido NG, Fuentes ED, Venegas-Moreno E, Maorad LB, Flores-Martinez A,
Ruiz PR, Duefas MC, Roldén F, Fajardo E, Ruiz-Valdepenas EC, et al. Surgical
Outcome and Treatment of Thyrotropin-secreting pituitary tumors in a
Tertiary Referral Center. World Neurosurg. 2019;130:e634-9.

Malchiodi E, Profka E, Ferrante E, Sala E, Verrua E, Campi |, Lania AG, Arosio
M, Locatelli M, Mortini P, et al. Thyrotropin-secreting pituitary adenomas:
outcome of pituitary Surgery and irradiation. J Clin Endocrinol Metabolism.
2014;99(6):2069-76.

Luo P, Zhang L, Yang L, An Z, Tan H. Progress in the Pathogenesis, diagnosis,
and treatment of TSH-Secreting pituitary neuroendocrine Tumor. Front
Endocrinol (Lausanne). 2020;11:580264.

Beck-Peccoz P, Persani L, Lania A. Thyrotropin-Secreting Pituitary Adenomas.
In: Endotext edn. Edited by Feingold KR, Anawalt B, Blackman MR, Boyce A,
Chrousos G, Corpas E, de Herder WW, Dhatariya K, Dungan K, Hofland J South
Dartmouth (MA): MDText.com, Inc.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Clinical characteristics and outcomes of patients with TSH-secreting pituitary adenoma and Graves’ disease - a case report and systematic review
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Literature search
	﻿Study selection
	﻿Inclusion criteria
	﻿Exclusion criteria
	﻿Quality assessment
	﻿Data collection and statistical analysis

	﻿Results
	﻿Case presentation
	﻿Systematic review results
	﻿Baseline characteristics of the study population
	﻿Clinical features of the study population
	﻿Biochemical and radiological data of the included patients
	﻿Treatment of patients with TSHoma and GD
	﻿Subgroup analysis of patients with concomitant TSHoma and GD

	﻿Discussion
	﻿Conclusion
	﻿References


