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response to the administration of thyrotropin-releasing 
hormone (TRH) (Table 2). Bone densitometry revealed 
osteoporosis (femoral neck T score: -1.9; lumbar spine 
T score: -3.0).

Thyroid ultrasonography showed a remarkably en-
larged thyroid gland, with right and left lobe dimensions 
of 100 x 40 x 40 mm and 120 x 60 x 50 mm, respectively. 
Two solid nodules of 50 and 70 mm were evident in the 
left lobe, both with benign cytology.

Pituitary magnetic resonance imaging (MRI) re-
vealed a right-sided pituitary-confined, six mm lesion 
with regular borders, hypointense in T1-weighted, and 
hyperintense in T2-weighted images. No deviation of the 
pituitary stalk was observed (Figure 1).

Based on the baseline thyroid function, the result of 
the TRH stimulation test, and the MRI images, the most 
likely diagnosis was a TSHoma. A 20 mg dose of long-
acting octreotide was administered, with normalization 
of thyroid function, followed by transsphenoidal tumor 
resection. Histopathological examination revealed an 
adenoma with reticulin fiber disruption in Gomori stain-
ing. On immunohistochemistry, the neoplastic cells were 
positive for TSH antibody (Figure 2), whereas immunos-
tains for GH, prolactin, and adrenocorticotropic hormone 
(ACTH) were negative, confirming the diagnosis of a 
TSHoma.

Over the following five months, secondary hypothy-
roidism was transiently present, requiring levothyroxine 
replacement. The thyroid function gradually returned to 
normal. The patient achieved clinical and biochemical re-
mission one year after surgery with no pituitary hormone 

deficits. Additionally, a slight reduction in the goiter was 
observed. Subsequently, we conducted follow-up exami-
nations every six months for the next three years. Eventu-
ally, we extended the observation intervals to once a year. 
The thyroid function remained normal, with no pituitary 
hormone deficits.

Discussion 
The hallmark of TSH-producing pituitary tumors is 

an elevation of thyroid hormone levels in the presence 
of inappropriately unsuppressed TSH levels. Thereby, 
distinguishing these tumors from THR may be challeng-
ing. Baseline thyroid function alone does not distinguish 
these entities. In the reported case, the absence of a fam-
ily history of THR, elevated SHBG, αGS and αGS/TSH 
ratio, blunted TSH and αGS response to TRH, and FT3/ 
free thyroxine (FT4) normalization with long-acting oc-
treotide, together with a small pituitary adenoma, pointed 
towards a TSHoma diagnosis.

Below, important features considered in this differ-
ential diagnosis are highlighted. TSHomas are rarely 
associated with familial inheritance. Contrarily, THR 
results from inherited mutations in the genes of thyroid 
hormones beta receptors5. Serum SHBG is also helpful 
in the differential diagnosis due to its thyroid hormone-
driven increased hepatic synthesis in TSHomas6. Excep-
tionally, in patients with mixed growth hormone (GH)/
TSH adenoma, normal SHBG levels can be present due 
to the inhibitory action of GH on SHBG synthesis and 
secretion7. Moreover, TSHomas are frequently associated 
with elevated αGS expression and an elevated αGS/TSH 

Table 1: Baseline endocrine evaluation of the reported patient conducted at various stages of his clinical course.

Parameter At 
diagnosis

2 weeks after 
long-acting 
octreotide

postop 
day 1

3 months 
postop (under 
levothyroxine 
50 mcg/day)

5 years postop 
(no substitutive 

therapy)
Reference range

TSH 1.73 0.28 0.07 0.08 0.56 0.55-4.78 µIU/mL
Total T3 2.08 0.60-1.81 pg/mL
Total T4 11.7 4.5-10.9 µg/dL
FT3 7.74 3.63 3.06 3.26 2.3-4.2 pg/mL
FT4 1.93 1.12 1.26 1.14 0.9 0.8-1.76 ng/dL
Total testosterone 650 631 240-830 ng/dL
SHBG 106 69 10-57 nmol/L
Chromogranin A 7.6 1.3 <3 nmol/L
αGS 1.4 <0.8 ng/mL

αGS/TSH molar 
ratio* 8.09

>1.0 in 75-85% 
of patients with 

TSHoma
Postop: after surgery, FT3: free triiodothyronine, FT4: free thyroxine, SHBG: sex hormone binding globulin, αGS: Alpha-subunit of glycopro-
teic hormones, TSH: thyroid stimulating hormone, *: The αGS/TSH molar ratio is defined as αGS (in ng/mL), divided by TSH (in µIU/mL) 
and multiplied by 10.

Table 2: Thyrotropin-releasing hormone stimulation test (400 µg) at diagnosis.
Basal 30´ 60´ 90´ 120´ Reference range

TSH 1.67 1.69 1.92 1.70 1.81 0.55-4.78 µIU/mL
αGS 1.4 1.5 1.3 <0.8 ng/mL

αGS: Alpha-subunit of glycoproteic hormones, TSH: thyroid stimulating hormone.
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