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Clinical and Biochemical Characteristics and Treatment of Patients with
Thyrotropin-Secreting Pituitary Adenomas

Woo Kyung Lee', Sena Hwang', Jung Soo Lim', Hyun Min Kim', Eun Young Lee'
Sang Kook Lee', Sun Ho Kim’, and Eun Jig Lee'

Departments of 'Internal Medicine and 2Neurosurgery, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Thyrotropin (TSH)-secreting pituitary adenoma (TSHoma) is rare and represents 1~2% of all pituitary
adenomas. TSHoma should be distinguished from the thyroid hormone resistance syndrome. Patients with TSHoma may be
misdiagnosed with primary hyperthyroidism and often receive inappropriate thyroid gland treatment.

Methods: We assessed the clinical characteristics of patients with TSHoma who presented to Severance Hospital at the Yonsei
University College of Medicine, Seoul, Korea between 2005 and 2009.

Results: Of 484 patients who underwent pituitary tumor resection, eight (1.65%; five women and three men) were found to have
TSHoma. The mean age was 40.6+8.9 years at diagnosis (range, 28~55 years). The median duration from onset of symptoms to
diagnosis was 17 months (range, 4~60 months). Four patients had overt symptoms of hyperthyroidism and two had visual field
defect. Six patients had elevated free thyroxine (FT4) levels with elevated or inappropriately normal TSH levels, and two patients
had symptoms associated with Hashimoto’s thyroiditis. The serum levels of free a-subunit measured in two patients were elevated.
Six of the tumors were macroadenomas (>10 mm) and two were microadenomas. Complete tumor removal was achieved in all
patients. Five patients had preoperative anterior pituitary dysfunction; three patients recovered from this after surgery. Three
patients were lost to follow up and five patients showed no evidence of recurrence or hyperthyroidism in the follow-up period
(mean, 30.8 months, range, 3~57).

Conclusions: Early diagnosis and complete removal of the tumor mass may improve the neurological and endocrine deficits.
(Korean J Med 2011;80:47-55)
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Table 1. Combined pituitary function test

Test Time Hormone Nomal response
GH Peak GH > 3 ng/mL
Insulin tol test
nsuiin foferance tes 0, 30, 60,90, 120  Cortisol Peak cortisol >180 ng/mL or increase by 70 ng/mL

(RL 0.1 Ukgi.v.)

We can decide according to response to cortisol.
2 ng/mL < basal PRL < 15 ng/mL, and peak PRL >200% of basal PRL
Peak TSH > basal TSH+5 plU/mL, and fT4 in normal range

Peak FSH > basal FSH+2 mIU/mL, Basal level increase in postmenopausal

ACTH

i i PRL
TRH StlITlulatIOIl test 0. 15. 30, 60, 120
(500 pgiv.) TSH
LHRH stimulati FSH atients

st.1mu ation test 0, 15. 30, 60, 120 p .
(100 pgiv.)

LH

patients.

Peak LH>basal LH+10 mIU/mL, Basal level increase in postmenopausal

TRH, TSH releasing hormone; LHRH, luteinizing hormone releasing hormone; GH, growth hormone; ACTH, adrenal corticotropic hor-
mone; PRL, prolactin; FSH, follicle stimulating hormone; LH, luteinizing homone.

Table 2. Initial symptoms, thyroid function test, thyroid antibodies, and free alpha subunit

Patient . Initial Thyroid Ab Freeo.  Free a subunit/
No. Age/Sex Initial Symptoms fT4° TSH TgAb TPO' subunit”  TSH molar ratio
1 31/F  Headache, visual field defect 0.79 234 224660 785.950
2 28/M  Hyperthyroidism 4.3 5.13 - -
3 55/F  Hyperthyroidism 2.79 34 - -
4 49/F  Inadequate suppression of TSH during LT4 1.2 5.26 75.70 2,663.7
replacement
5 43/M  Headache, visual field defect 2.02 222 15.28 <55
6 36/F  Hyperthyroidism 288 11.70 5.60 <5.5
7 42/M  Headache, bitemporal hemianopsia 394  67.09 - - >9.50 >1.35
8 41/F  Hyperthyroidism 3.30 9.66 106.05 <5.5 2.95 291

T4, free thyroxine; TSH, thyroid stimulating hormone; TgAb, anti-thyroglobulin antibody; TPO, anti-thyroid peroxidase antibody.
" Normal range : T4 0.73~1.95 ng/dL, TSH 0.3~4.0 pIU/mL, TgAb 0-60 U/mL, TPO 0-60 U/mL, free o subunit ~0.9 mIU/mL.
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Table 3. Preoperative and postoperative thyroid function and pituitary function

Preoperative Postoperative ) )
Patient No. thyroid function thyroid function Preoperative Postoperative
" - " " pituitary function pituitary function
T4 TSH T4 TSH
Anterior hypopituitarism
1 0. 2.34 1.52 0.26 N 1
7 (GH, TSH, FSH, LH: flat) orma
Anterior hypopituitarism
2 4. 1 Sl 1.32 L foll
3 5.13 0.5 3 (GH., PRL. TSH: flat) ost to follow up
Anterior hypopituitarism
3 2.79 34 1.52 0.21 N 1
(TSH: flat) orma
4 1.2 5.26 1.23 0.05 Normal Normal
Anterior hypopituitarism
5 2.02 2.22 0.86 0.14 N 1
(TSH: flat) orma
6 2.88 11.70 0.77 0.52 Normal Normal
Anterior h; ituitari
7 3.94 67.09 111 311 merior Aypoptiuttarism Lost to follow up

(TSH: flat)

8 3.30 9.66 0.95 <0.04 TSH: overstimulation Lost to follow up
PRL: hypersecretion

TSH, thyroid stimulating hormone; FT4, free thyroxine; FSH, follicle stimulating hormone; GH, growth hormone; LH, luteinizing hor-
mone; PRL, prolactin.
" Normal range: fT4 0.73~1.95 ng/dL, TSH 0.3~4.0 pIU/mL.
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Table 4. MRI findings and immunohistochemical staining

Patient MRI findings Immunohistochemical
No. Extension Size (mm) Compression Invasion staining
1 Suprasellar 12 Optic chiasm @) TSH+
2 Suprasellar 23 Left side optic chiasm Superior, PRL+/TSH+
Left cavernous sinus
Sphenoidal 12 Stalk deviation to Right side @) TSH+
4 Intrasellar 13 Normal gland is deviated to @) TSH+
Left side
Intrasellar 7 @) @) All-
6 Intrasellar 4 @) @) TSH++
GH, PRL +
7 Suprasellar, sphenoidal 33 Optic chiasm Cannot ruleout left cavernous not conducted
sinus posterior side invasion
8 Suprasellar 13 Optic chiasm @) GH, TSH+++, PRL+

GH, growth hormone; PRL, prolactin; TSH, thyroid stimulating hormone.
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Figure 1. On admission (Patlent A~H).
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