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What Is Known about This Topic

o Coexistence of TSHoma with Graves’ disease is uncommon with only a few cases being reported.
In most of these cases, TSHoma diagnosis preceded the diagnosis of Graves’ disease.

What This Case Report Adds

o Wereport a case of Graves’ disease and inappropriately normal TSH values. Co-existent TSHoma was
detected after thyroid surgery, while recurrent hyperthyroidism was not caused by Graves’ disease.
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Abstract

Background: Coexistence of thyroid-stimulating hormone
(TSH)-secreting pituitary adenoma (TSHoma) with Graves’
disease has been rarely reported. We describe a female pa-
tient displaying TSHoma with Graves’ disease and who pre-

sented initially with inappropriate TSH values. Case Report:
A 36-year-old woman presented with signs of thyrotoxicosis,
small and vascular goiter and mild bilateral exophthalmos.
Thyroid function tests showed hyperthyroxinemia and nor-
mal TSH values despite the use of different assays. Hetero-
phile antibody testing result was negative. The patient under-
went total right lobectomy with partial left lobectomy after
18 months of carbimazole treatment. Histology confirmed
Graves' disease. Symptoms of thyrotoxicosis recurred
2 months later. Thyroid function tests showed hyperthyroxin-
emia and elevated TSH values. Investigations were consistent

© 2013 European Thyroid Association
Published by S. Karger AG, Basel
2235-0640/13/0031-0060$38.00/0

KARGER

E-Mail karger@karger.com
www.karger.com/etj

Dr. Mahdi Kamoun

Endocrinology and Metabolism Department
Claude Huriez Hospital, Lille University Hospital
FR-59037 Lille cedex (France)

E-Mail mahdi_kamoun @yahoo.fr



with a 10-mm TSHoma. The patient underwent a trans-sphe-
noidal tumor resection following preoperative lanreotide
preparation. Histological examination and immunocyto-
chemistry concluded to a pure TSH-producing tumor. There
was no evidence of tumor recurrence after 18 years of follow-
up. Conclusion: Association of TSHoma with Graves’ disease
should be carefully taken into account, especially when TSH
values are not compatible with either the clinical history or

other thyroid functions tests. © 2013 European Thyroid Association

Published by S. Karger AG, Basel

Introduction

Thyroid-stimulating hormone (TSH)-secreting pitu-
itary adenoma (TSHoma) is a rare tumor and represents
less than 2% of all pituitary tumors [1-3]. The coexistence
of autoimmune thyroid disease and TSHoma is rarely re-
ported. Very few cases of coexistence of TSHoma with
hyperthyroidism due to Graves’ disease have been report-
ed [4-9]. Here, we describe a female patient displaying
TSHoma with Graves’ disease who presented initially
with inappropriate TSH values.

Case Report

The patient was a 36-year-old woman who had consulted at a
non-university department for tachycardia, tremor, thermophobia,
polyuria, and polydipsia. She had an unremarkable past history. She
had no previous history of vaccination or blood transfusion. She
reached menarche at 12 years of age, and she had regular menstru-
al periods. There was no family history of thyroid or autoimmune
diseases. On physical examination, she was found to be clinically
hyperthyroid. Her blood pressure was 130/70 mm Hg, and her pulse
was regular at 88 bpm. Her height was 150 cm, body weight 46 kg,
with a BMI of 20.4. She had a small, homogeneous and vascular goi-
ter. Examination of her eyes showed mild bilateral exophthalmos.
Her serum-free triiodothyronine (FT3) was 9.9 pmol/l (range 3.3-
6.1 pmol/l) and free thyroxine (FT4) was 37.6 pmol/l (range 9.0-
24.5 pmol/l). TSH levels, measured from different laboratories,
were consistently normal (between 1.2 and 1.8 pU/ml; radioimmu-
nometric and immunoenzymatic methods). Assay interference
from anti-TSH antibodies was suspected; however, not proven.

TSH measurements were repeated after sample incubation in
heterophile-blocking tubes (Scantibodies Laboratory). The results
did not differ significantly from those obtained in the untreated
samples.

Sex hormone-binding globulin was elevated (228 nmol/l, nor-
mal range 30-60 nmol/l). TSH receptor antibodies were positive
(14 TU/ml, normal range <2 IU/ml). Antithyroid peroxidase anti-
bodies were raised at 576 IU/ml (reference interval 0-100 IU/ml).
Antithyroglobulin antibodies were negative. Thyroid ultrasonog-
raphy showed heterogeneous, hypervascular, and hypoechoic pa-
renchyma. Radionuclide scan showed diffusely increased uptake.

Thyrotropin Adenoma and Graves’
Disease

Fig. 1. T1-weighted nonenhanced coronal MRI scan showing
right-sided isointense pituitary mass.

Graves’ disease was considered, and the patient was commenced
on 45 mg/day of carbimazole and 80 mg/day of propranolol. At
subsequent follow-up examinations, the patient showed good
compliance with carbimazole and was clinically asymptomatic.
TSH levels fluctuated between 4.4 and 18.8 uU/ml; FT3 between
6.6 and 8.6 pmol/l, and FT4 between 11 and 35.5 pmol/l.

Wishing a quick and speedy recovery, the patient desired surgi-
cal intervention. She underwent total right lobectomy with partial
left lobectomy after 18 months of medical treatment. Histological
examination of the surgical specimen showed glandular hyperpla-
sia and lymphocytic infiltration of the thyroid tissue consistent
with Graves’ disease.

After a transient amelioration, symptoms of thyrotoxicosis re-
curred 2 months later, and the patient was referred to our univer-
sity department. Thyroid function tests after immuno-precipitation
were as follow: FT3 10.3 pmol/l; FT4 48.3 pmol/l, and TSH 5.4
pU/ml. Serum concentration of the a-TSH was elevated at 1.3 IU/I
(normal range 0-0.9 IU/1), and the a-TSH/TSH molar ratio was also
elevated at 2.4 (normal range <1). TSH levels were not effectively
increased after TRH injection (250 pg, intravenous injection) [base-
line 5.4 pIU/ml; 15 min (maximal TSH response) 6.1 uIU/ml]. The
diagnosis of inappropriate secretion of TSH due to TSHoma was
suggested. After administration of octreotide (octreotide acetate 50
pg s.c.), TSH concentrations decreased significantly [baseline 5.1
plU/ml, 4 h (nadir) 2.4 pIU/ml]. After 24-hour subcutaneous injec-
tion of octreotide (200 pg), FT4 decreased from 35.8 to 26.6 pmol/l,
FT3 from 12 to 5.1 pmol/l and TSH from 3.9 to 1.56 pU/ml.

Levels of basal growth hormone, insulin-like growth factor 1,
and prolactin were normal (0.4 ng/ml, 0.87 IU/l and 7 ng/ml, re-
spectively). Basal plasma ACTH level was in the normal range (44
pg/ml; normal range 10-55 pg/ml), with normal plasma cortisol
(19 pug/100 ml; normal range 9-22 pg/100 ml). Gonadotropin and
estradiol levels were also normal.

Thyroid ultrasound revealed an enlarged, hypoechoic and ho-
mogeneous left lobe (60 x 25 x 21 mm). Magnetic resonance imag-
ing (MRI) revealed a pituitary lesion with a diameter of 10 mm and
located on the right side of the sella. This lesion was associated with
an elevation of the diaphragma sellae. No clear sign of invasion of
the cavernous sinuses was evident (fig. 1). The mass showed iso-
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Fig. 2. Post-partial thyroidectomy indium-111 (DTPA-octreotide)
scintigraphy showing an uptake in the left thyroid lobe along with
focus of increased activity within the sella turcica.

signal on T1-weighted images; slight hypersignal on T2-weighted
images and homogeneous enhancement after gadolinium admin-
istration. The patient had no symptoms of headache or visual dis-
turbances, and her visual field was normal. Pituitary indium-111
(DTPA-octreotide) scintigraphy showed focal area of uptake with-
in the sella turcica corresponding to the pituitary mass (fig. 2).
Based on these findings, the patient was diagnosed as a case of pi-
tuitary TSHoma. Because of the somatostatin receptor positivity of
the tumour, a 6-month preoperative treatment with lanreotide
(Somatuline® LP, IPSEN, France) was planned, with 30 mg/10
days i.m. This treatment resulted in significant clinical improve-
ment and normalization of thyroid function tests (FT3 5.7 pmol/l;
FT4 17 pmol/l, and TSH 2.4 pU/ml). Thyroid ultrasound showed
reduction in the size of the left lobe (45 x 20 x 19 mm). There was
no change on 6-month follow-up pituitary MRI. Total resection of
the pituitary tumor by trans-sphenoidal neurosurgery was per-
formed. Postoperative recovery was uneventful. Histological ex-
amination revealed a pituitary adenoma. Immunocytochemistry
showed diffuse positive staining for TSH, whereas it was negative
for LH, FSH, PRL and ACTH. The final diagnosis was pure TSH-
secreting pituitary adenoma. During 18 years of follow-up, she re-
mained clinically well with normal thyroid function tests (fig. 3).
Recent thyroid ultrasonography showed a slightly hypoechoic vas-
cular left lobe measuring 44 x 16 x 16 mm. Repeated pituitary MRI
showed no sign of tumor recurrence.
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Fig. 3. Evolution of thyroid function tests during follow-up.

Discussion

We report the case of a female patient who suffered
from a precocious recurrent hyperthyroidism following
subtotal thyroidectomy for Graves’ disease.

Initially, our patient presented with high levels of TSH
receptor antibodies and antithyroid peroxidase antibod-
ies associated with hyperthyroxinemia and unexpectedly
normal TSH values. This led us to suspect assay interfer-
ence. However, the concordance of TSH values, being
persistently within the reference range despite use of dif-
ferent TSH assays, made this diagnosis less likely. Anti-
body interference in thyroid hormone immunoassays
may result either from autoantibodies or heterophile an-
tibodies [10, 11]. The hypothesis of heterophilic antibody
interference might be excluded in our patient because
TSH values were not modified by serum treatment with
heterophilic blocking tubes.

Autoantibodies have been reported mainly after injec-
tions of bovine TSH [12], and their existence is also less
likely in our patient as she had unremarkable past history.
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Table 1. Summary of case reports of association of thyrotropin adenoma with Graves’ disease (we included cases with histological con-

firmation of a thyrotropin adenoma)

Authors Sex,age,  Clinical presentation Initial Possible etiological Pituitary tumor Hormonal
years diagnosis factor(s) size, mm cosecretion

O’Donnell male, 25  thyrotoxicosis signs TSHoma tumor resection macroadenoma  ?

etal. [4], 1973 visual field defect

Sandler [5], female, 56  thyrotoxicosis signs ~TSHoma pituitary irradiation ? GH

1976 acromegalic features

Kamoietal. [7], female, 46 thyrotoxicosis signs TSHoma tumor resection ? PRL

1985 galactorrhea

Koriyama female, 31 thyrotoxicosis signs TSHoma tumor resection 15 no

et al. [8],2004 octreotide administration

Ogawa and female, 32  thyrotoxicosis signs ~ Graves’ disease ? 5 plurihormonal

Tominaga [9], exophthalmos expression

2013

Present case female, 36 thyrotoxicosis signs  Graves’ disease ? 10 No

exophthalmos

One case was omitted from this table because no data could be collected from the reference [6].

Later, our patient underwent extensive investigations
that concluded to a TSHoma. TSHomas are rare tumors
and account for less than 2% of all pituitary tumors [1-3].
They are part of the syndrome of inappropriate secretion
of TSH. Normal or elevated TSH levels in hyperthyroid
patients are characteristic of TSH-secreting pituitary ad-
enoma. The lack of response of TSH to TRH is a hallmark
of TSHoma. Other diagnostic findings are high sex hor-
mone-binding globulin levels, high alpha-subunit levels,
and a high alpha-subunit/TSH molar ratio [1-3]. Our pa-
tient fulfilled all these diagnostic criteria.

Most patients present mild signs of thyrotoxicosis
and possible neurological features due to the pituitary
mass. Goiter is present in almost all patients [1, 2]. Our
patient had recurrence of thyrotoxicosis signs and thy-
roid enlargement of the left lobe following total right lo-
bectomy with partial left lobectomy. One explanation
for this is that thyroid residue may regrow as a conse-
quence of the continuous thyrotropin hyperstimulation
[1]. A large body of evidence suggests that TSH is the
main factor involved in the control of proliferation of
thyrocytes [13].

In our case, the adenoma was immunohistologically
confirmed as a pure TSH-producing tumor. About 50—
70% of TSHomas are reportedly pure TSH-producing tu-
mors. In one third of cases, TSHoma produces other hor-
mones, especially growth hormone and prolactin [1].

Thyrotropin Adenoma and Graves’
Disease

The inhibitory effect of octreotide on TSH levels seen
in our patient is a typical character in TSHoma. The oc-
treotide test is useful before surgery to predict whether
the drug could be used as therapy if surgery alone was not
curative. The different response is due to the high concen-
tration of somatostatin receptors on TSH-secreting tu-
mors [14].

Association of TSHoma with Graves’™ disease is ex-
tremely rare. Previously, only six cases of such association
and with histological confirmation have been reported
[4-9] (table 1). Five cases were reported in female pa-
tients. Also, in 5 patients, pituitary adenoma precedes the
occurrence of the Graves’ diseases. Trans-sphenoidal tu-
mor resection, administration of octreotide and pituitary
irradiation were identified as possible etiological factors
for this association [4-8].

TSH is known as an important hormone that plays the
major role not only in the maintenance of normal physi-
ology but also in the regulation of immunomodulatory
gene expression in thyrocytes. Fas antigen is functionally
expressed on the surface of thyrocytes, and TSH inhibits
Fas antigen-mediated apoptosis of thyrocytes resulting in
the promotion of growth of the thyroid gland [15]. Inter-
cellular adhesion molecule-1 and class I MHC have been
implicated as contributing factors for numerous diseases,
including autoimmune thyroid diseases, and TSH could
downregulate their interferon-y-mediated expression
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[16-19]. Therefore, a rapid reduction in the TSH levels
after trans-sphenoidal tumor resection, pituitary irradia-
tion, or octreotide administration may induce apoptosis
and activate autoimmune responses against the thyroid
gland as a result of increased expression of various cell
surface markers (Fas, intercellular adhesion molecule-1,
MHC class II) on thyrocytes [8]. In line with these hy-
potheses, Kageyama et al. [19] reported the case of a
21-year-old woman with TSHoma who had increases in
both anti-TSH receptors antibody and thyroid-stimulat-
ing antibody after tumor resection.

Paradoxically, a patient with Graves’ disease who sub-
sequently developed a TSH-secreting pituitary adenoma
was recently reported [9]. Although this could be inciden-
tal occurrence, anti-thyroid medication administered un-

der a misdiagnosis of Graves’ disease may carry the risk
of promotion of TSH-secreting pituitary adenoma due to
the positive feedback system.

In conclusion, we report an exceptional case of Graves’
disease associated with thyrotropin adenoma in a female
patient who presented initially inappropriate TSH values.
Association of TSHoma with Graves’ disease should be
carefully taken into account, especially when TSH values
are not compatible with either the clinical history or oth-
er thyroid functions tests.
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