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Background
Thyrotropin-secreting adenoma (TSHoma) is a com-
plex and rare disease. These patients often present with 
significant symptoms of hyperthyroidism, whose optic 
nerve may be compressed, the loss of visual acuity and 
visual field defects could be caused by optic chiasm along 
with the growth of tumor. thyrotropin (TSH), free thy-
ronine (FT3) and free thyroxine (FT4) was significantly 
elevated in the endocrine tests of patient. The current 
optimal treatment strategy is complete resection of the 
tumor, so that these patients can be biochemically cured, 
TSH could remain at extremely low level after surgery, 
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Abstract
Background Thyrotropin-secreting adenoma (TSHoma) is the least common type of pituitary adenoma, these 
patients often present with symptoms of hyperthyroidism. When TSHoma patients combined with autoimmune 
hypothyroidism, it is critically difficult to diagnose for the specific confusion in the results of thyroid function test.

Case presentation One middle-aged male patient was presented with a sellar tumor on cranial MRI for headache 
symptoms. After hospitalization, a significant increase in thyrotropin (TSH) was revealed by the endocrine tests, while 
free thyronine (FT3) and free thyroxine (FT4) decreased, and the diffuse destruction of thyroid gland was revealed by 
thyroid ultrasound. Based on the endocrine test results, the patient was diagnosed as autoimmune hypothyroidism. 
After the multidisciplinary discussion, the pituitary adenoma was removed by endoscopic transnasal surgery, until the 
tumor was completely excised, for which TSHoma was revealed by postoperative pathology. A significant decrease 
of TSH was revealed by the postoperative thyroid function tests, the treatment for autoimmune hypothyroidism was 
conducted. After 20 months of follow-up, the thyroid function of patient had been improved significantly.

Conclusion When the thyroid function test results of patients with TSHoma are difficult to interpret, the possibility 
of combined primary thyroid disease should be considered. TSHoma combined with autoimmune hypothyroidism is 
rare, which is difficult to diagnose. The multidisciplinary collaborative treatment could help to improve the outcomes 
of treatment.
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hypothalamus-pituitary-thyroid axis function could 
return to normal function, and hyperthyroidism symp-
toms can be completely relieved [1]. The incidence of 
primary hypothyroidism exceeds 1% [2, 3], the patients 
could show as fatigue, loss of appetite and other symp-
toms, with decreased FT4 and increased TSH feedback 
in the endocrine tests. TSHoma combined with primary 
hypothyroidism is very rare. Its responsiveness to TSH is 
significantly decreased for the impaired secretory func-
tion caused by primary thyroid disease, with the low 
level of FT4. However, the endocrine activity of TSH 
adenoma could induce to the increase of TSH, as well as 
the negative feedback mechanism caused by the decrease 
of FT4, so that TSH could be abnormally elevated. It is 
difficult to diagnose correctly based on the thyroid func-
tion test results of these patients for its specific confu-
sion. When pituitary adenoma is difficult to diagnose 
early, it may cause continuous growth and enlargement 
of tumor, which could induce to the compressive effects 
and increase the difficulty of treatment [4]. One rare case 

of TSHoma with primary hypothyroidism was reported 
in the study, who was successfully cured after multidisci-
plinary collaboration.

Case presentation
One 49-year-old male visited to the neurosurgical depart-
ment for the intermittent headache lasting for 3 months. 
The cranial MRI revealed a sellar tumor, which reminded 
as pituitary adenoma (Fig.  1, A-C). Thyroid function 
tests were performed after the patient was admitted into 
Xuanwu Hospital Capital Medical University, which 
showed a significant increase in TSH, more than 150 
uIU/ml (the normal range 0.34–5.5 uIU/m), FT3 and 
FT4 was lower than normal levels. Prolactin was slightly 
increased: 13.65 ng/ml (2.64–13.13 ng/ml). Because pitu-
itary adenoma was clearly diagnosed while TSH was sig-
nificantly elevated, TSHoma or central hypothyroidism 
caused by nonfunctioning pituitary adenomas was ini-
tially diagnosed. It was difficult to explain the decrease 
in FT3 and FT4 in TSHoma and central hypothyroidism, 

Fig. 1 A-C was preoperative cranial MRI, the sellar tumor was visible, the optic chiasm was pushed upward by the tumor, and the normal pituitary gland 
was pushed to the left side. D-F was postoperative MRI, which observed that the tumor was completely excised, the autologous adipose tissue was 
packed in the sella turcica, and the normal pituitary gland was preserved
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the multidisciplinary consultation was used and sus-
pected that the patient had a primary disease of the 
thyroid gland. Thyroid ultrasonography showed diffuse 
destruction and nodular lesions of the thyroid gland. 
According to the endocrine findings and clinical manifes-
tations, TSHoma with primary hypothyroidism was diag-
nosed. In addition, the prolactin of patient was slightly 
elevated, which may be caused by pituitary stalk effect. 
After multidisciplinary discussion, the treatment scheme 
was oral administration of levothyroxine (L-T4) at a dose 
of 75 ug daily, the tumor was excised by surgery until 
thyroid function was improved. After 4 weeks of oral 
administration of L-T4, the rechecked TSH was still very 
high (150 uIU/ml), then the tumor was removed by the 
transnasal endoscopic surgery, the boundary between the 
tumor and the normal pituitary gland was carefully iden-
tified during the operation, to protect the pituitary tissue, 
and remove the tumor in blocks and completely. After 
removing the tumor, the less leakage of cerebrospinal 
fluid was observed. Thus, the sellar floor was filled with a 
small amount of autologous fat to prevent the postopera-
tive cerebrospinal fluid leakage. Postoperative re-exami-
nation of cranial MRI showed no residual tumor (Fig. 1, 
D-F), and re-examination of thyroid function was shown 
with a significant decrease in TSH. The histopathological 
result was pituitary adenoma, and immunohistochemis-
try findings were shown in Table 1. The patient recovered 
uneventfully without complications and his headache 
symptoms were gradually improved. Oral administration 
of L-T4 was taken at a dose of 75 ug daily and thyroid 
function was closely monitored. Re-examination of thy-
roid function 20 months after surgery showed that FT3 
and FT4 were in the normal range, and TSH decreased to 
the normal range. Thyroid function tests before the sur-
gery and after the surgery are shown in Table 2.

Discussion and conclusions
Patients with pituitary adenomas often have with thy-
roid dysfunction with various manifestations, for which 
the diagnosis and treatment are confusing. This patient 
should be differentiated from central hypothyroidism. 
Central hypothyroidism is very common in pituitary ade-
nomas [5–7], for which the thyroid function tests could 
show as decreased FT4, decreased TSH or the normal 
level. In this case, FT3 and FT4 was lower than normal 
level, while TSH was abnormally elevated. Therefore, the 
patient should be evaluated as TSHoma. Fortunately, the 
sellar tumor of the patient was found early for his head-
ache symptoms, the tumor did not grow to a large size, 
so that the surgical resection of the tumor was relatively 
simple. However, if primary thyroid disease is ignored, 
the long-term hypothyroidism may occur after surgery.

If the patient has is small tumor size, without any 
pituitary adenoma-related symptoms, the thyroid Ta
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function test only is shown with a decrease in FT3 and 
FT4, and elevated TSH, it is easy to ignore the diagno-
sis of TSHoma, only diagnosed as primary hypothyroid-
ism. Despite patients with primary hypothyroidism have 
the higher TSH level, while it is rarely at abnormally ele-
vated levels. After the oral administration of L-T4, TSH 
returns to normal levels. For the patient combined with 
TSHoma, TSH does not return to the normal level after 
oral administration of L-T4. Besides, the pituitary gland 
may become abnormal in patients with primary hypothy-
roidism. If FT4 decreases, pituitary hyperplasia, nodule 
formation, and even tumor formation could be caused 
by a negative feedback mechanism of the hypothalamic-
adenohypophysis-thyroid axis [8, 9].

N N Ghannam et al. suggested that primary hypothy-
roidism could induce to the proliferation of thyroid-stim-
ulating cells and leads to the formation of TSHoma [10]. 
M F Langlois et al. reported a patient with autoimmune 
thyroiditis and TSHoma, the conclusion whether the 
tumor was secondary to primary hypothyroidism could 
not be drawn yet [11]. In this case, the diffuse destruction 
of the thyroid gland was observed on ultrasound, and 
cranial MRI showed that there was large pituitary ade-
noma of patient with 2 cm in diameter, and the sequen-
tial order of the tumor and primary hypothyroidism was 
difficult to confirm. Patients with hypothyroidism could 
present with skin changes [12, 13]. Our patient developed 
hair loss and coarse skin several years before surgery, but 
no pigmentation was shown.

In addition, prolactin was slightly elevated in this 
patient. In 30% of all TSHoma, the tumor could co-
secrete TSH and other hermones, such as growth hor-
mone and prolactin [14, 15]. The co-secretion of different 
kinds of hormone may be induced by the expression of 
common transcription factors by anterior pituitary cells. 
For the patient in the current study, the elevated level 
of prolactin may also be caused by pituitary stalk effect. 
Moreover, thyrotropin- releasing hormone elevation may 
be caused by the negative feedback mechanism, which 
could act on pituitary prolactin cells and result in a mild 
elevation of prolactin.

TSHoma is the least common type of pituitary tumor, 
accounting for only 0.5 − 3% [1, 16]. TSHoma patients 
generally have obvious symptoms of hyperthyroidism, 
including increased FT4, increased TSH or the normal 
level of them. It is easy to diagnose before the surgery, the 
postoperative pathological examination can help confirm 
the diagnosis. Surgical removal of the tumor is the best 
treatment. But beyond that, medical therapies including 

somatostatin analogs and dopamine agonists and radia-
tion therapy are also useful [17–19]. The patients often 
have thyroid lesions caused by the effect of TSH on thy-
roid gland. The thyroid nodular lesion of this patient 
was seen in the thyroid ultrasound. There is very rare 
TSHoma with primary hypothyroidism. On account of 
self-damage of thyroid gland, decreased endocrine func-
tion, decreased FT3 and FT4, the excessive TSH secreted 
by TSHoma as well as primary hypothyroidism caused 
by negative feedback regulation, TSH was at abnormally 
elevated levels. Most of the current studies on TSHoma 
with primary hypothyroidism have been individual case 
reports [10, 11, 20, 21]. Primary hypothyroidism is often 
easily diagnosed in these patients, and pituitary adeno-
mas could be covered up in the thyroid function test 
results. When the oral administration of L-T4 is diffi-
cult to reduce TSH level in patients with primary hypo-
thyroidism, the onset of TSHoma should be considered, 
and cranial MRI should be performed early to prevent 
the neurological deficits caused by continuous growth of 
tumor.

Conclusion
Although there is very rare primary hypothyroidism 
with TSHoma, the medical staffs should still be vigilant 
to treat hypothyroid patients with abnormally elevated 
TSH, the possibility of TSHoma should be considered. 
Multidisciplinary collaboration helps to achieve early 
diagnosis and treatment. The primary lesion of the thy-
roid gland cannot be neglected after the total resection 
of TSHoma, the long-term treatment with L-T4 and the 
close monitoring of thyroid function is required.
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FT3  free thyronine
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