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Hyperthyroidism Due to a Thyrotropin-Secreting Pituitary
Microadenoma
Jeffrey A. Jackson, MD,* Mitchell Smigiel, MD,* and John F. Greene, Jr, MD*

A 52-year-old man presented with elevated thyroid hormone levels and an inappropriately normal
serum thyrotropin (TSH) (4.0 \x.U/mL: normal 0.5 to 6.0 \xU/mL). Computed tomography suggested
an intrasellar mass without radiographic sellar enlargement. Serum alpha-subunit was elevated with
flat responses of both alpha-subunit and TSH to thyrotropin-releasing hormone. Transsphenoidal
adenomectomy resulted in clinical and biochemical cure with subsequent development of
hypothyroidism with otherwise preserved anterior pituitaryfunction. Pathologic studies demonstrated
an 8 mm typical thyrotroph cell adenoma. Early diagnosis of such tumors requires a high index of
clinical suspicion and may be facilitated in the future by utilization of highly sensitive TSH assays.
(Henry Ford Hosp MedJ 1987:35:198-200)

T

hyrotropin (TSH)-secreting pituitary adenomas are a rare
cause of goitrous hyperthyroidism (1,2). These cases have
often been recognized after thyroid ablative therapy has already
been given when either paradoxic elevation of TSH levels or extrasellar manifestations are discovered. Most of these patients
have had initial basal TSH levels above the upper limit of normal
with tumors of considerable size at diagnosis. This report describes the clinical and hormonal features of a hyperthyroid patient who presented with inappropriately normal serum TSH and
was found to have a thyrotroph cell pituitary microadenoma.

Case Report
A 52-year-old man was self-referred for a second opinion regarding
recently abnormal thyroid function tests. For six weeks he had had subjective fatigue without heat intolerance, weight loss, palpitations, or
headache. He was mildly tachycardic with a small goiter ( ^ 25 g) and
minimalfinetremor of outstretched hands. No ophthalmopathy or dermopathy was present. His testes were somewhat small (2.5 x 3.5 cm).
Semm thyroxine (T4) was 20.4 p,g/dL (normal 5.5 to 11.5 [xg/dL), with
triiodothyronine (T,) resin uptake 46% (normal 35% to 45%) and free
T4 index 9.3 (normal 2.0 to 5.2). Serum T, was 248 ng/dL (nonnal l(X)
to 200 ng/dL). Basal semm TSH was 3.8 to 4.0 |jt,U/mL (nonnal 0.5 to
6.0 ji,U/mL). Twenty-four hour " ' I thyroidal uptake was 54.1% (normal 10% to 30%). No enlargement or erosion was detected by sellar
tomography. High-resolution pituitary computed tomography (CT)
suggested an intrasellar mass without suprasellar extension (Fig 1). Visual field perimetry was normal.
Further endocrine testing included nonnal serum testosterone (0.71
jjLg/dL; normal 0.3 to 1.0 p.g/dL), prolactin, growth hormone, and
Cortisol. Basal alpha-subunit level was 9.8 ng/mL (normal < 3
ng/mL) with an alpha-subunit to TSH molar ratio of > 15.0. Serum
gonadotropins were mildly elevated (Table). Glycoprotein hormone responses to thyrotropin-releasing hormone (TRH) and luteinizing hormone-releasing hormone (LHRH) testing are shown in the Table.
Methimazole therapy (30 mg daily) was given for two months
preoperatively and lowered the free T4 index to 5.2, although serum
TSH increased to 25.3 (j-U/mL without change in alpha-subunit level
(9.4 ng/mL). At transsphenoidal surgery a microadenoma (8 mm)
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was found, which required subtotal hypophysectomy for adequate
resection.
Pathologic study of the tumor demonstrated a typical thyrotroph cell
adenoma. Diffuse immunostaining for alpha-subunit and TSH (Fig 2)
was present with negative or nonspecific cellular immunoreactivity for
prolactin, ACTH, luteinizing hormone, and follicle-stimulating hormone (FSH). A few scattered cells exhibited immunopositivity for
growth hormone. Ultrastructural features included long cytoplasmic
processes, well-developed Golgi complexes, and secretory granules
generally 100 to 300 nm in size.
Postoperative recovery was routine; on the fourth postoperative day
free T4 had fallen to 2.8 with undetectable serum TSH. One month later,
the alpha-subunit level was 0.8 ng/mL. Gonadotropin levels were unchanged. The patient developed hypothyroid symptoms six weeks
postoperatively and has been maintained on I-T4 replacement and intermittent intranasal desmopressin with otherwise intact anterior pituitary
function and no subsequent tumor recurrence.

Discussion
A high index of clinical suspicion led to subsequent studies in
this patient which unequivocally demonstrated the presence ofa
TSH-secreting pituitary microadenoma. Determination of basal
serum TSH using a sensitive assay technique in diffuse goitrous
hyperthyroidism and no other stigmata (ophthalmopathy and
dermopathy) of Graves' disease is the best method to identify patients with inappropriate TSH secretion (1). With sensitivity of our TSH assay (Immunoradiometric technique, Vitek Systems, Hazelwood, MO), hyperthyroid values are generally
< 0.5 |xU/mL. Approximately 25% of patients with thyrotroph
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Fig 1—High-resolution contrast-enhanced direct coronal computed tomography scan
showing abnormal convexity ofthe upper border ofthe pituitary gland (arrow).
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Fig 2—Diffuse cytoplasmic immunoreactivity of tumor cells for TSH. (A) Immunoperoxidase (X400). (B) Immunoperoxidase (XMOO). (Vector Laboratories. Inc, Burlingame, CA;
rabbit antihuman TSH antiserum, 1:1000, counterstained with hematoxylin.)
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Table

Baseline
20 minutes
30 minutes
60 minutes

TRH* TEST (500 jjtg)
Thyrotropin
alpha-Subunit
(p,U/mL)
(ng/mL)
7.4
9.7
7,0
9.5
9.2
6.9

—

—

*TRH = thyrotropin-releasing hormone, LHRH
FSH = follicle-stimulating hormone.

LHRH* TEST (100 |xg)
Thyrotropin alpha-Subunit
(|xU/mL)
(ng/mL)
6.7
5.4

—

5.0
4.9

FSH*
(p.IU/raL)
28

—

—

128
99

48
45

luteinizing hormone-releasing hormone, LH = luteinizing hormone, and

cell adenomas have had TSH values within the nonnal range as
in this case (2).
Since the first description of a pituitary tumor associated with
hyperthyroidism (3), over 50 patients with TSH-secreting adenomas have been reported (1,2,4-6). To our knowledge only
three hyperthyroid patients with TSH-secreting pituitary microadenomas have been described previously (7-9); two of these patients were cured after transsphenoidal surgery alone (7,8), and
one patient developed transient biochemical hypothyroidism
three months after selective microadenomectomy (7). Conceivably, our patient may in time regain normal thyrotroph cell function, analogous to the temporary hypoadrenalism that develops
after successful adenomectomy in Cushing's disease (10).
Preoperative preparation of our patient was satisfactorily accomplished by antithyroid therapy alone. This resulted in a sixfold increase in serum TSH similar to that observed in 50% of
other thyrotroph cell adenoma cases (5,6,8). Recent use of a
long-acting somatostatin analog preoperatively in such patients
was shown to be rapidly effective in lowering thyroid hormone
levels (II) and may become the preparative approach of choice.
Our patient did not exhibit TSH responsiveness to dynamic
testing with TRH or LHRH. Similarly, flat TSH response to
TRH has been demonstrated in most but not all patients with
TSH-secreting pituitary adenomas (1,2,4,5,8). Lack of TSH
(12) and alpha-subunit (13) responses to LHRH have been reported previously. Autonomy of alpha-subunit secretion in our
patient was supported by lack of response to TRH and antithyroid drug therapy. The slight response of alpha-subunit to
LHRH may have originated from nonneoplastic gonadotroph
cells. Gonadotropins were hyperresponsive to LHRH and remained unchanged postoperatively, probably reflecting subtle
testicular hypofunction despite normal total testosterone levels;
the tumor did not show specific gonadotropin immunostaining.
In one other report of a thyrotroph cell adenoma with serum FSH
elevation (12), the possibility of cross-reactivity between the
FSH antiserum and alpha-subunit was not excluded, and tumoral FSH immunostaining was unconvincing.
Preoperative diagnosis of TSH-secreting pituitary adenomas requires demonstration of inappropriately normal or elevated serum
TSH at the time of cluiical and biochemical hyperthyroidism and
visualization of a microadenoma or macroadenoma by pituitary
unaging (CT or nuclear magnetic resonance). Supportive data include lack of TSH response to TRH testing and elevation of the
alpha-subunit to TSH molar ratio (> 1.0) (14). Pathologic confirmation includes typical immunohistochemical TSH staining and ultrastructural features of thyrotropic adenomas (9). Expanded utilization of highly sensitive TSH assays may promote early diagnosis of
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10.5
9.5

LH*
(M-IU/mL)
45

such tumors prior to gross sellar enlargement, thus facilitating primary surgical cure as was demonstrated in this patient.

Acknowledgments
We wish to thank Dr Bruce D. Weintraub for performing the
alpha-subunit assays, Dr K. Kovacs for confirming the pathologic studies, and Ms. Dana Hockett Evans for preparation of
the manuscript.

References
1. Weintraub BD, Gershengorn MC, Kourides IA, Fein H. Inappropriate
secretion of thyroid-stimulating hormone. Ann Intem Med 1981;95:339-51.
2. Beck-Peccoz P, Piscitelli G, Amr S, et al. Endocrine, biochemical, and
morphological studies of a pituitary adenoma secreting growth hormone, thyrotropin (TSH), and alpha-subunit: Evidence for secretion of TSH with increased bioactivity. J Clin Endocrinol Metab 1986;62:704-11.
3. Jailer JW, Holub DA. Remission of Graves' disease following radiotherapy
of a pituitary neoplasm. Am J Med 1960;28:497-500.
4. Hill SA, Falko JM, Wilson CB, Hunt WE. Thyrotropin-producing pimitary adenomas. J Neurosurg 1982;57:515-9.
5. Smallridge RC, Smith CE. Hyperthyroidism due to thyrotropin-secreting
pituitary tumors: Diagnostic and therapeutic considerations. Arch Intern Med
1983;143:503-7.
6. Carlson HE, Linfoot JA, Braunstein GD, Kovacs K, Young RT. Hyperthyroidism and acromegaly due to a thyrotropin- and growth hormone-secreting
pituitary tumor: Lack of hormonal response to bromocriptine. Am J Med
1983;74:915-23.
7. Mashiter K, Van Noorden S, Fahlbusch R, Fill H, Skrabal K. Hyperthyroidism due to a TSH secreting pituitary adenoma: Case report, treatment
and evidence for adenoma TSH by morphological and cell culture studies. Clin
Endocrinol (OxO 1983;18:473-83.
8. Kellett HA, Wyllie AH, Dale BAB, Best JJK, Toft AD. Hyperthyroidism
due to a thyrotrophin-secreling microadenoma. Clin Endocrinol (OxO 1983;
19:57-65.
9. Girod C, Trouillas J, Claustrat B. The human thyrotropic adenoma: Pathologic diagnosis in five cases and critical review of the literature. Semin Diagn
Pathol 1986;3:58-68.
10. Fishman LM. Cushing's Syndrome. In: Krieger DT, Bardin CW, eds.
Current therapy in endocrinology and metabolism 1985-1986. Philadelphia: BC
Decker lnc, 1985:108-15.
11. Comi RJ, Gesundheit N, Weintraub BD, Gorden P Differences in the
response of GH and TSH secreting pituitary adenomas to a long acting
somatostatin analogue (abstract). Intemational Conference on Somatostatin.
Washington, DC, May 6-8, 1986.
12. Koide Y, Kugai N, Kimura S, et al. A case of pituitary adenoma witli
possible simultaneous secretion of thyrotropin and follicle-stimulating l""^"
mone. J Clin Endocrinol Metab 1982;54:397-403.
13. Kourides IA, Weintraub BD, Rosen SW, Ridgway EC, Kliman B, Maloo'
F. Secretion of alpha subunit of glycoprotein hormones by pituitary adenoniaS'
J Clin Endocrinol Metab 1976;43:97-106.
14. Kourides IA, Ridgway EC, Weintraub BD, Bigos ST, Gershengorn M C
Maloof F. Thyrotropin-induced hyperthyroidism; Use of alpha- and beta-subuH''
levels to identify patients with pituitary tumors. J Clin Endocrinol Mc'
1977;45:534-43.

TSH-Secreting Microadenoma—Jackson

""O'Fordi

