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Abstract 
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We present a 49 year old male patient with thyroid stimulating hormone (TSH) producing 
pituitary macroadenoma. He had been mistakenly diagnosed and treated as Graves' disease for 1 
year. Serum TSH level was inappropriately elevated in the presence of high serum total and free 
thyroid hormone concentrations. Thyrotropin releasing hormone stimulation showed blunt response 
of TSH but good response for prolactin. The a-subunit level and a-subunit to TSH molar ratio were 
measured and found to be high before surgery. The sex hormone-binding globulin level was also 
high. MRI demonstrated a pituitary macroadenoma. Insulin tolerance test and GnRH revealed nor­
mal response. The patient was given a high dose of PTU combined with lugol's solution for con­
trolling hyperthyroidism preoperatively. Transfrontal surgery was performed and the tumor was par­
tially removed. The diagnosis was confirmed by tissue pathology and immunohistochemistry stain­
ing of the tumor. The immunohistochemistry staining was performed and found that tumor cells 
were strongly reactive to TSH with a relatively mild degree for follicular stimulating hormone and 
leutinizing hormone. The tumor cells were not stained for prolactin, growth hormone and ACTH. 
Supervoltage irradiation by 60Co was delivered to the pituitary area because of persistence of hyper­
thyroidism. While waiting for the remote effect of radiotherapy, the patient was given an anti­
thyroid drug to control hyperthyroidism. 
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The common causes of hyperthyroidism are 
Graves' disease, autonomously functioning thyroid 
nodule and toxic multinodular goiter. Serum thyroid 
stimulating hormone (TSH) levels in primary hyper­
thyroidism are suppressed primarily due to the nega­
tive feedback inhibition of the elevated thyroid hor­
mone concentrations on pituitary thyrotropes( 1). In 
contrast, in hyperthyroidism caused by TSH-secret­
ing pituitary tumor, serum TSH concentration is in­
appropriately elevated in the presence of high serum 
thyroid hormone concentrations. TSH-secreting ade­
nomas are a rare cause of hyperthyroidism, account­
ing for less than l per cent of all pituitary ade­
nomas. So far, more than 270 cases have been 
reported(2-5). With the advent of sensitive TSH 
immunoassay(6), an increasing number of patients 
are now being recognized who demonstrate normal 
or elevated immunoreactive TSH in the presence of 
increased total and free serum thyroid hormone 
levels. Clinical manifestations of the disease are 
usually mild and not different from those occurring 
in the more conventional forms of hyperthyroidism, 
such as autoimmune Graves' disease and toxic 
nodular goiter, except for the lack of acropachy and 
the rare occurrence of ophthalmopathy(7,8). How­
ever, many patients have previously been misdiag­
nosed as having Graves' disease(9, 10). The diag­
nostic biochemical hallmark of these tumors is the 
association of high serum thyroid hormones with an 
elevated or inappropriately normal serum TSH level 
( ll ). This entity is now termed inappropriate TSH 
secretion(8,12). In these conditions there is no in­
trinsic derangement of the thyroid gland or of the 
immune system; instead, TSH itself is responsible 
for thyroid hyperstimulation. 

In this paper, we describe a patient with 
TSH-secreting pituitary macroadenoma who pre­
sented with clinical hyperthyroidism and had in­
appropriately high serum TSH levels. The patient 
had an increment of serum a-subunit (a-SU) and sex 
hormone-binding globulin (SHBG) levels. He was 
treated by transfrontal surgery with partial removal 
of a pituitary tumor, followed by radiation. 

CASE REPORT 
The patient was a 49 year old male who 

went to a private hospital because of goiter and 
weight loss without anorexia. Physical examination 
revealed a diffusely enlarged thyroid gland appro­
ximately 30 g, smooth surface and no bruit. He had 

no lid lag, exophthalmos or pretibial myxedema. 
Examination of heart, lungs and abdomen was nor­
mal except for atrial fibrillation. Because of a high 
serum free thyroxine (Ff4) level of 4.54 ng/dl (nor­
mal range 0. 7 -1.85), he was diagnosed as Graves' 
disease and he was treated with propylthiouracil 
(PTU) 300 mg/day and lanoxin 0.125 mg/day. He 
was referred to a local hospital in a southern part 
of Thailand to continue treatment. After taking PTU 
300 mg/day for I year, he went back to the same 
private hospital. His thyroid gland was markedly 
enlarged about 100 g in size and his serum FT4 
was normal (1.09 ng/dl) and high serum TSH value 
of 28.2 uiU/ml (normal range 0.35-5.2). He was 
diagnosed as PTU induced hypothyroidism and com­
pensated goiter. He was treated with tapazole 5 mg/ 
day and levothyroxine 200 ug/day. Six months later, 
his serum T4 was very high at over 30 ug/dl (nor­
mal range 4.5-11.5), very high serum T 3 over 800 
ng/dl (normal range 65-170). Surprisingly, his serum 
TSH level was still elevated at 14.3 uiU/ml. Leva­
thyroxine was withdrawn and high dose of PTU 
(300 mg/day) was given together with lanoxin. His 
serum TSH levels were still high without negative 
feedback of high levels of thyroid hormone (Table 
1). Since serum TSH levels were inappropriately 
elevated in the presence of high serum thyroid hor­
mone concentrations, the patient was referred to 
Rajavithi Hospital for further investigation. 

In Rajavithi Hospital, physical examination 
found thyroid enlargement of 70-80 grams and atrial 
fibrillation. He had no clinical signs of increased 
intracranial pressure and fundi were normal. Visual 
accuity and visual fields were normal in both eyes. 
He had no symptoms and signs of pituitary hor­
mone excess or deficiency except hyperthyroidism. 
Liver and renal function tests were normal. Chest 
X-ray revealed borderline cardiomegaly. Electrocar­
diogram demonstrated atrial fibrillation and ST-T 
change at the inferior wall. 

Laboratory Investigations Thyroid Function Tests 
Serum total T 4 and T 3 concentrations were 

measured by radioimmunoassays (RIA) (DPC dou­
ble antibody, Diagnostic Products Corporation, Los 
Angeles, CA, USA). Serum free T 4 was performed 
by RIA (Amerlex-M, Amersham International pic, 
Amersham, UK). Serum TSH concentration was 
determined by an immunoradiometric assay (Incstar 
Corporation, Stillwater, MN). 
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Table 2. Pituitary function test of the patient. 

Time* TSH Prolactin Glucose GH Cortisol FSH LH 
(minute) (uiU/ml) (ng!ml) (mg/dl) (ng/ml) (Jlg/dl) (mU/ml) (mU/ml) 

0 19.3 5.5 89 0.9 18.1 9.5 7.0 
20 21.0 18.3 
30 22** 8.0 15.3 23.7 92.1 
45 23** 6.6 21.2 
60 24.9 31.2 23*** 4.9 23.0 25.8 82.7 
90 158 15.2 24.3 19.6 59.2 

120 206 14.8 25.8 19.9 41.0 

*After injection TRH 200 Jlg, GnRH 100 ug, and Humulin R 15 units intravenously. 
**Sweating 

*** 50% glucose 50 ml was given because of drowsiness. 

The serum T 4 concentration was 11.1 ug/ 
dl, T 3 258 ng/dl, FT 4 2.50 ng/dl and high serum 
TSH 20.9 uiU/ml. Serum antimicrosomal and anti­
thyroglobulin antibodies were non-detectable by 
hemagglutination assay. 

Thyrotropin Releasing Hormone (TRH) Stimula­
tion Test 

TRH stimulation test was perfonned. The 
result showed blunt response of TSH from the high 
basal level of 19.3 uiU/ml to the peak level of 24.9 
uiU/ml at 60 min after 200 ug of TRH intrave­
nously (Table 2). There was an increment of serum 
prolactin (PRL) concentration from the basal level 
of 5.5 ng/ml to the peak level of 31.2 ng/ml at 60 
min after TRH injection (Table 2). 

a-SU Level, a-SUrfSH Molar Ratio and SHBG 
Level 

Serum a-SU level was measured by a 
highly specific immunoradiometric assay (Bioclone, 
Marrickville, Australia) and found to be high at 1.8 
ng/ml (nonnal values in male < 1.1 ng/ml) before 
surgery and returned to a nonnal level of 0.5 ng/ml 
5 days after transfrontal surgery. 

Calculation of the a-SU/TSH molar ratio 
was based on the following mol wt values: TSH, 
28,000 (1 ug TSH corresponds to 4.93 mU); and 
a-SU, 14,70003). The a-SU/TSH molar ratio was 
calculated using the following fonnula (a-SU in 
micrograms per L divided by TSH in milliunits per 
L) x 1004). Using the criteria proposed by Beck­
Peccoz et aJ(l5), if TSH is elevated, the ratio should 
be < 0.7 in nonnogonadotropic patients and < 1.0 
in hypergonadotropic patients. This nonnogonado-

tropic patient had high a-SU/TSH molar ratio (0.81) 
before surgery and returned to nonnal (0.78) after 
trans frontal pituitary surgery. 

The SHBG level was measured and found 
to be high at 126 nmoi/L (nonnal values 10-55 nmoV 
L) before surgery and was 100 nm ol/L 5 days after 
surgery. 

Pituitary Function Tests 
Insulin tolerance test (Humulin R 15 units 

intravenously) revealed nonnal increment of serum 
growth hormone (GH) and an increase of serum cor­
tisol from 18.1 ug/dl to 25.8 ug/dl. GnRH stimula­
tion test (Relisorm-L 100 ug intravenously) revealed 
an increment of serum follicular stimulating hormone 
(FSH) and leutinizing hormone (LH) from 9.5 miU/ 
ml and 7.0 miU/ml to 25.8 miU/ml and 92.1 miU/ 
ml, respectively (Table 2). 

Roentgenographic Examinations 
Film of the skull showed sella enlargement. 

MRI of pituitary and hypothalamus demonstrated 
intrapituitary mass size approximately 20 x 13 mm 
with heterogeneous enhancement after contrast 
agent injection. Right lateral displacement of the 
carotid vessel was noted as well as visualized supe­
rior displacement of the optic chiasma (Fig. lA, IB). 

Treatment and the Follow-up Course 
The patient was prepared pre-operatively 

with a high dose of PTU (450 mg/day) combina­
tion with lugol's solution for controlling hyperthy­
roidism. Transfrontal surgery was perfonned when 
the patient was euthyroid clinically and biochemi­
cally. Because of limitation of the surgical tech-
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Fig. 1. MRI of pituitary and hypothalamus without contrast agent (lA) and with contrast agent (lB) 
demonstrates intrapituitary mass size approximately 20 x 13 mm with heterogeneous enhancement 
after contrast agent injection. The floor slants and superior convexity is noted. Right lateral displace­
ment of carotid vessel is noted as well as visualized superior displacement of optic chiasma. There 
is no hydrocephalus. 

nique and to avoid serious surgical complications, 
the tumor was only partially removed. The pituitary 
tumor cells showed pleomorphic activities and large 
nuclei in H & E staining confirming pituitary ade­
noma (Fig. 2). Immunoperoxidase staining with 
anti-TSH, anti-FSH, anti-LH, anti-ACTH, anti-PRL 
and anti-GH was done in tumor tissue and normal 
surrounding tissue. The pituitary tumor cells were 
strongly reactive to TSH (brown staining granules) 
and relatively mild for FSH and LH (Fig. 2). The 
tumor cells were not stained for ACTH, PRL and 
GH. (Fig. 2). As expected, the normal tissue was 
not stained for TSH. 

Five days after surgery, while receiving 
PTU 450 mg/d, his serum T4 was 3.3 ug/dl, T3 53 
ng/dl, FT 4 0.45 ng/dl, and TSH 6. 0 I uiU/ml. Serum 
a-SU level was measured and found to be normal 
at 0.5 ng/ml. Then, PTU was discontinued. Four 
weeks later, he had clinical hyperthyroidism and 
his serum T4 was high at 20.2 ug/dl, T3 544 ng/ 
dl, FT4 7.8 ng/dl, and TSH 7.34 uiU/ml. The patient 
was restarted on PTU 150 mg/d and was considered 
for radiation. Conventional supervoltage radiation 
by 60co was delivered to the pituitary area, with a 
total tumor dose of 5,000 rad. During the remote 
effect of radiotherapy, the patient was on an anti­
thyroid drug for control hyperthyroidism. 

DISCUSSION 
In this case, the patient presented with cli­

nical hyperthyroidism and only Ff4 was investi­
gated and found to be high. Although the most com­
mon cause of hyperthyroidism is Graves' disease, 
the diagnosis of hyperthyroidism should be con­
firmed by other thyroid function tests such as serum 
TSH level before starting any treatment. In this case, 
the patient was diagnosed as Graves' hyperthy­
roidism because of a high FT4 level and antithyroid 
medication was given. During the follow-up period, 
the thyroid function tests showed high serum T 4• T 3 
with inappropriately elevated TSH levels which con­
tradicted the previous diagnosis of Graves' disease. 

Inappropriately elevated TSH levels with 
high serum T 4• T 3 levels could be a differential 
diagnosis for TSH-secreting tumor, pituitary resis­
tance to thyroid hormone (PRTH), and monoclonal 
TSH antibodies interfering with the test. PRTH 
could produce clinical hyperthyroid with high 
serum T4. T3, Ff4 and inappropriately high serum 
TSH, but the clinical manifestation should appear 
in the young age group. In this case, he presented 
with hyperthyroidism at age 49, so it was less 
likely to be PRTH. Monoclonal TSH antibodies 
should interfere with some TSH assays that use the 
same antibodies. TSH antibody was ruled out in 
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NORMAL TUMOR 

Fig. 2. Photomicrographs of pituitary tumor cells and normal pituitary tissue stained with H & E and 
immunoperoxidase method with anti-TSH, anti-FSH, anti-LH, anti-ACTH, anti-PRL and anti-GH 
(x 400). The pituitary tumor cells show pleomorphic activities and large nuclei in H & E staining. 
The pituitary tumor cells are strongly reactive to TSH (brown staining granules) with a relatively 
mild degree for FSH and LH. The tumor cells are not stained for ACTH, PRL and GH. The normal 
pituitary cells are not stained for TSH. 



Vol.84 No.6 A CASE OF THYROTROPIN-SECRETING PITUITARY MACROADENOMA 903 

this case because he had goiter and clinical hyper­
thyroidism and interference by TSH antibody should 
not occur in many TSH assays as in this patient. 
Therefore, a TSH-secreting pituitary tumor was the 
most possible cause of hyperthyroidism in this 
patient. However, it took more than two years to 
make the right diagnosis. Although serum T 4• T 3• 
and Free T4 concentrations are usually high in 
hyperthyroidism, serum TSH level is still very im­
portant in differentiating the causes of hyperthyroi­
dism. In low serum TSH level, primary hyperthy­
roidism is the cause of hyperthyroidism. In normal 
TSH level, euthyroid hyperthyroxinemia should be 
the differential diagnosis. In secondary hyperthyroi­
dism there could be normal or high TSH concen­
trations. After antithyroid drug treatment, it would 
be difficult to find the cause of hyperthyroidism or 
it would delay the diagnosis as in this case. Beck­
Peccoz et aJ(5) analyzed all reported TSH-secreting 
pituitary tumors and found two thirds of all patients 
presented with a long history of thyroid dysfunction, 
mistakenly diagnosed as Graves' disease and in­
appropriately treated. 

Confirmation by MRI has lead to recogni­
tion of TSH-secreting adenoma. Most TSH-secreting 
tumors have been macroadenomas as in our case. 
The range of TSH levels that have been reported is 
broad ( l to 400 mUlL), but approximately one-third 
of untreated and a quarter of treated patients showed 
TSH levels within the normal range(5). Measure­
ments of a-SU and/or a-SUffSH molar ratio, eva-
1 uation of TRH stimulation test, L-T 3 suppression 
test and SHBG measurement have been advocated 
as a means of distinguishing TSH-secreting ade­
nomas from other causes of inappropriate TSH 
secretion(3,4,11,16). In this case, the additional diag­
nostic tools that suggested TSH-secreting adenoma 
were an impaired TSH response to TRH, high levels 
of a-SU and a-SUffSH molar ratio, as well as 
a high level of SHBG. As mentioned before, the 
interpretation of a-SUffSH molar ratio depends on 
basal TSH and gonadotrophin levels. SHBG is also 
a useful parameter for discriminating between resis­
tance to thyroid hormone and TSH-secreting ade­
noma because SHBG levels are almost invariably 
normal in patients with resistance to thyroid hor­
mone but often elevated in patients with TSH-secret­
ing adenoma. Pituitary function test showed normal 
FSH, LH response to LHRH test, GH and cortisol 

response to insulin induced hypoglycemia support­
ing normal reserve of anterior pituitary gland. 

The goal of treatment of TSH-secreting 
pituitary adenomas is to remove the tumor or, alter­
natively, to block TSH secretion and cell replica­
tion, and restore a euthyroid state. So far, surgical 
removal of TSH-secreting adenomas is the best 
therapeutic option, leading to prompt clinical and 
biochemical remission of hyperthyroidism in the 
majority of patients03). Trans frontal surgery was 
carried out in this case. There was some difficulty 
in controlling hyperthyroidism although he was 
receiving a high dose of antithyroid drugs. It was 
possible that his thyroid gland was quite enlarged. 
Then, lugol's solution was given to control hyper­
thyroidism before surgery. Serum TSH levels post­
operatively can be used for the prognosis of the 
patient. Undetectable TSH levels I week after sur­
gery are highly predictive of definite cure03). In 
our case, serum TSH levels were still high (6.0 
mUlL) 5 days after surgery and hyperthyroidism 
recurred shortly after surgery. Furthermore, serum 
T4, T3, FT4 and TSH concentrations were high 4 
weeks after surgery. In the case of surgical failure, 
octreotide treatment is advised due to the high per­
centage of success obtained with this drug in terms 
of both restoration of euthyroidism and shrinkage 
of tumor mass( 17). Modern medical treatment of 
TSH-secreting adenomas is by the administration 
of somatostatin analogs, i.e., octreotide or lanreo­
tide07-19). In fact, octreotide was effective in 
reducing TSH and a-SU secretion in 90 per cent 
of cases, with normalization of TSH in 75 per cent 
and restoration of the euthyroid state in the majority 
(5). However, octreotide treatment would be a costly 
approach, so we decided to consider radiotherapy 
by 60co at pituitary gland. The combination of sur­
gery and radiotherapy has resulted in normalization 
of circulating thyroid hormone levels and complete 
removal of tumor mass in 40 per cent of recorded 
patients(5). An additional 33 per cent of patients 
may be judged to have improved, as normalization 
of circulating thyroid hormone levels was achieved, 
although there was no complete removal of the 
adenoma. Approximately one third of TSH-secret­
ing adenomas had TSH hypersecretion after these 
treatments(5). Antithyroid medication can be used 
to control hyperthyroidism while awaiting for the 
remote effect of radiotherapy. 
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Immunohistochemistry stammg clearly 
demonstrated that tumor cells were strongly reactive 
to TSH but normal tissue was not stained for TSH. 
This would definitely support a TSH secreting ade­
noma and it showed that the tumor cells produced 
and secreted TSH into the circulation. High TSH 
levels would stimulate the thyroid to produce more 
thyroid hormone. High thyroid hormone concentra­
tion would suppress normal thyrotropes which is 
demonstrated in Fig. 2. Furthermore, the tumor 
cells exhibited a relatively mild degree of staining 
for FSH and LH. In approximately 30 per cent of 
TSH-secreting tumors, the pituitary tumor secretes 
other hormones, usually GH or PRL(5,7 ,8,20,2 I) 
and follicular stimulating hormone(22). Acromegaly 
and/or hyperprolactinemia frequently coexist with 
TSH-secreting tumors. More than 80 per cent of 
TSH-secreting tumors oversecreted a-SU. Our case, 
did not have clinical acromegaly and hormone study 

and immunohistochemistry staining did not show 
GH and PRL secretion of tumor cells. Immunohisto­
chemistry staining showed that the tumor cells were 
strongly reactive to TSH which was compatible with 
the clinical picture. Furthermore, there was a mild 
degree of immunohistochemistry staining for FSH 
and LH, but the secretion of FSH and LH was not 
high enough to be detected by hormone study. 
Although, immunohistochemistry staining for FSH 
and LH has not been found often coexisting with 
TSH-secreting tumors, there have been some reports 
(22,23). 
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