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The presence of somatostatin receptors on TSH-secret-
ing pituitary adenomas has allowed consideration of treat-
ment with somatostatin in patients with TSH-dependent hy-
perthyroidism related to TSH-secreting pituitary tumors
(3–5). Somatostatin is an endogenous hypothalamic pep-
tide with a short half-life that inhibits TSH secretion either
in physiological conditions (6) or in patients with TSH-secret-
ing pituitary adenomas (7). Octreotide, a synthetic somatosta-
tin analog with a half-life of between 80–110 min, is admin-
istered sc two or three times daily or continuously using
portable pumps. Octreotide treatment suppresses TSH secre-
tion in more than 90% of TSH-secreting pituitary adeno-
mas, normalizes thyroid hormone concentrations in about
70% of the patients, and decreases adenoma size in about
50% of all cases (8–10). To avoid drawbacks such as mul-
tiple daily injections or the use of portable pumps, a long-
acting release form of the somatostatin analog octreotide
has been produced. It consists of octreotide acetate encapsu-
lated with a biodegradable polymer (octreotide-LAR), and
this depot formulation is injected im every 4 wk. We report
that a rare case with TSH-secreting pituitary macroadenoma
showing dramatic reduction in size during octreotide-LAR
treatment.

Case Report

A 21-yr-old female was admitted to the division of Endo-
crinology and Metabolism with a 1-yr history of severe head-
ache, palpitation, nervousness, sweating, heat intolerance,
finger fine tremor and 6 kg weight loss. She had been mis-
takenly diagnosed and treated as Graves’ disease for 9 mo.
Blood pressure was 140/80 mmHg and sinus tachycardia
(120/min) was found. She had enlarged thyroid gland (grade
2 diffuse goiter). Routine laboratory tests and chest X-ray
were normal. Antithyroglobulin, antithyroidperoxidase, and
TSH receptor antibodies were within the normal ranges.
Plasma TSH levels were within the reference range (2.62
mIU/L, normal range 0.27–4.2), but were not suppressed.
Serum total triodothyronine (TT3) was 2.20 ng/mL (normal
range 0.8–2.0), serum total thyroxine (TT4) was 17.45 µg/
dL (normal range 5.1–14.1), serum free-triodothyronine
(FT3) was 5.40 pg/mL (normal range 1.8–4.6), and free
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Introduction

TSH-secreting pituitary adenomas are rare, but are now
recognized with increased frequency due to the develop-
ment of more sensitive and specific TSH assays (1). Gener-
ally they present as macroadenomas with symptoms related
to mass effect and hyperthyroidism. Surgical resection can
be curative for microadenomas, whereas incomplete resec-
tion is common large tumors (2).
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thyroxine (FT4) was 3.01 ng/dL (normal range 0.9–1.7). In
diurnal rhythm, basal concentrations of TSH varied from
1.15 to 2.0 mIU/L (hour 6.00: 1.41, 10.00: 1.52, 14.00: 1.71,
18.00: 1.63, 22.00: 2.0, and 2.00: 1.15 mIU/L) (Fig. 1).
Serum �-subunit of glycoprotein hormones was not mea-
sured. No other pituitary-dependent endocrine abnormali-
ties was found; FSH, LH, estradiol, GH, ACTH, prolactin,
and cortisol were within the normal ranges. TRH stimulation
showed blunt response of TSH (TSH levels, baseline 1.94,
30 min 2.59, 60 min 2.15 and 90 min 2.10 mIU/L, respec-
tively). The sex hormone-binding globulin level was also
slightly high (116 nmol/L, normal range 18–114 nmol/L).
The patient had no impaired visual field.

The pituitary MRI showed a macroadenoma measuring
2 cm in diameter (Fig. 2). Thyroid ultrasonography con-
firmed the presence of an enlarged gland. Clinically, pitu-
itary adenoma secreting TSH was diagnosed. Antithyroid
drugs were not administered.

Octreotide administered at a dose of 50 mg sc three times
a day was started and the dose was increased to 100 mg sc
three times after 3 d. After 14 d, the patient received one
monthly im injection of 20 mg octreotide-LAR. TSH were
measured every 4 h during the 7th day of sc octreotide ther-
apy (hours 6.00: 0.17, 10.00: 0.16, 14.00: 0.18, 18.00: 0.15,
22.00: 0.34 and 2.00: 0.26 mIU/L) (Fig. 1). The normaliza-
tion of serum peripheral thyroid hormones was achieved
after 7 d sc octreotide of treatment (TT3: 0.96 ng/mL; TT4:
11.42 µg/dL; FT3: 2.12 pg/mL; and FT4: 1.69 ng/dL). After
6 wk, 6.5, 13.5, and 23 mo of octreotide-LAR treatment,
MRI examinations were performed. MRI revealed a dramatic
reduction in tumor size (Fig. 3). On T1-weighted MR, the
tumor mass was observed as a crescent-shaped nonenhancing
hypointense area.

Fig. 1. The levels of plasma TSH over 24 h on the baseline (before treatment) and the 7th day of treatment with octreotide (sc injection,
3 � 100 µg/d). Arrows indicate the time of subcutaneous injections of octreotide.

Fig. 2. Contrast enhanced T1-weighted coronal MRI scan of TSH-
secreting pituitary adenoma before treatment with octreotide-
LAR. MRI shows a macroadenoma of the pituitary gland before
treatment.

Discussion

TSH-secreting pituitary adenomas are rare, representing
less than 1% of all pituitary tumors (1,11) and cause secon-
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dary or central hyperthyroidism. The prevalence in general
population is one to two cases per million with the intro-
duction of ultrasensitive TSH assays, the frequency of diag-
nosis seems to increase. Indeed, the number of reported cases
of TSH-secreting pituitary adenomas has tripled since the
late 1980s (12). A report confirms this trend in a large sur-
gical series, indicating that the occurrence of TSH-secret-
ing pituitary adenomas increased from less than 1% to 2.8%

from 1989 to 1991 (13). TSH is a glycoprotein composed
of an �-subunit, which is identical with that of LH and FSH,
and a �-subunit, which is unique and confers specificity. Most
TSH-secreting pituitary adenomas secrete an excess of �-
subunit and often the only indicator of a pituitary adenoma
is an abnormal ratio of �-subunit/intact TSH (1,12). Despite
recent oncogenic studies, the etiology of these tumors, known
to be monoclonal in nature, is still unknown (11).

Fig. 3. Nonenhanced T1-weighted coronal MR images obtained at the level of pituitary stalk. MR scan shows that octreotide-LAR
treatment for 6 wk resulted in a marked tumor size reduction (A). Crescent-shaped hypointense area which consisted of necrosis; 6.5 mo
after treatment (B), 13.5 mo after treatment (C), and approx 2 yr after treatment (D). MR image shows progressive increase in the necrotic
area.
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The differential diagnosis of elevated TSH in the face
of elevated FT4 and FT3 would be a resistance to thyroid
hormone (RTH). In unclear cases, the measurement of the
serum �-subunit level can be helpful, which was, however,
not necessary in the present case. A blunted TSH response
to TRH and the absence of TSH suppression by T3 were sug-
gestive of a tumor (1). TSH response to TRH, however, can-
not exclude the presence of an adenoma (14). Laboratory
studies and dynamic tests alone may not provide results dis-
criminating between tumorous and nontumorous TSH
hypersecretion. Careful examination of the pituitary by MRI
or CT scan is indicated in all patients with inappropriate
secretion of TSH (14). MRI lesions are almost exclusively
found in TSH-secreting pituitary adenomas [98% to accord-
ing to Beck-Peccoz et al. (1)] and very rarely in RTH [2%
according to (1)].

The optimal treatment of TSH-secreting pituitary aden-
oma is as yet undetermined. About two-thirds of TSH-secret-
ing pituitary adenomas are under control with pituitary
surgery and/or irradiation (1). The remaining patients re-
quire alternative pharmalogical therapy. Pituitary tumor cells
express somatostatin receptor on their surface. Octreotide
suppresess TSH secretion via a G protein–mediated inhi-
bition of adenylcyclase and also has antiproliferative effects
by inhibiting mitogenic signaling and by inducing apopto-
sis (15).

In the light of this knowledge, octreotide treatment of
TSH-secreting pituitary adenomas has been used in the last
few years (10,16,17). Octreotide is a valuable medical treat-
ment option for TSH-secreting pituitary adenomas (4). Our
case illustrates the therapeutic potential of this drug. TSH
was suppressed and thyroid hormone levels returned to
normal levels within 7 d. Our observation of a rapid fall is
in agreement with that of Chayen et al. (18) and Fischler et
al. (16), who described a substantial fall in TSH within hours
and a normalization of T3 and T4 within 4 d. In these cases,
the administration of antithyroid drugs was not necessary
(8). In the literature, normalization of TSH levels has been
found in 88–92% of the patients treated with octreotide,
and a normalization of the thyroid hormone levels in 72–
95% (1,19,20).

Another interesting and striking feature of our case is
the substantial reduction of the tumor size during a 6-wk
treatment of octreotide, but, initially, few reports were pub-
lished (13,21,22); 52% patients receiving long-term ther-
apy with octreotide had a clear shrinkage of the tumor mass
(1,19). Socin et al. reported that only 5 out of 13 cases dem-
onstrated a significant tumoral shrinkage with somatosta-
tin analogs when used as primary treatment (20). In our case,
the reduction in tumor size was dramatic as similar to that
seen in patients with prolactinoma who received bromocrip-
tine therapy. The mechanism through which octreotide in-
duces a shrinkage has not yet been established. Although
no striking morphological changes in GH-secreting adeno-

mas are associated with octreotide treatment (23), cell shrink-
age secondary to reduced cytoplasmic volume might occur
(24). There is no evidence of a direct tumoricidal effect of
octreotide. Recent studies have shown that octreotide inhib-
its cell proliferation through stimulation of tyrosine phos-
phatase and inositol phospholipid/calcium pathway (25). In
addition to these mechanisms, in our case an another cause
of reduction of the tumor may be necrosis of tumor.

Primary treatment with somatostatin analogs may be a
reasonable option in patients wih TSH-secreting pituitary
macroadenomas or invasive tumors that are at high risk of
not being cured by surgery. Therefore, long-term octreotide
treatment may be alternative therapy method vs surgical
therapy. However a definitive conclusion requires a ran-
domized study in which more patients with TSH-secreting
pituitary tumors are treated with long-acting release soma-
tostatin analogs vs surgery and/or radiotherapy (3,20).

Mild to moderate side effects are noted by one-third of
patients, including pain at the injection site, abdominal pain,
diarrhea and steatorrhea, vitamin B12 malabsorption, and
gastritis. We observed cholelithiasis 12 mo after octreotide-
LAR treatment in our patient. Cholecystectomy was per-
formed. We showed that octreotide-LAR is effective in
controlling hyperthyroidism, but several practical problems
should be solved before established octreotide-LAR as the
therapeutic method for the control of TSH-secreting ade-
noma. The benefits of treatment must be weighed against the
risk of adverse effects associated with the long-term treat-
ment. The high cost of treatment should also be considered.

Transsphenoidal tumor resection remains the treatment
of choice (26–29). We had also previously considered trans-
sphenoidal surgery for patient. The operation was to have
been performed after ensuring euthyroidism and reduction
of the tumor size by octreotide-LAR therapy. Because of
the dramatic reduction in tumor size, we did not plan sur-
gical treatment. In conclusion, our case shows the efficacy
and safety of octreotide-LAR in TSH-secreting pituitary
adenoma. Octreotide-LAR appears to be a useful therapeu-
tic tool to facilitate the medical treatment of TSH-secreting
pituitary tumors.
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