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Abstract
Purpose This study aims to analyze the clinicopathological features, diagnostic steps, and therapeutic results of TSHomas
and to reveal the effective factors on remission.
Methods The clinical, radiological, and pathological features and surgical and endocrinological results of 41 TSHoma cases
followed between 2005 and 2022 were retrospectively analyzed. The factors affecting the surgical cure were investigated by
comparing the groups with and without remission.
Results A total of 41 patients (23 male,18 female) were included in the study and the mean age was 42 (31.5–49).
Palpitation and headache were the most common complaints. The time from the onset of symptoms to diagnosis was 8
(3–20) months. There were 8 patients with a preoperative clinical and biochemical diagnosis of TSH+GH co-secretion. In
the TRH stimulation test, a blunted TSH response was obtained in 18 patients (90.0%). Complete suppression could not be
obtained in any of the patients who underwent the T3 suppression test. The median maximum tumor diameter was 19.0 mm
(6.8–41). There was microadenoma in 4 (9.8%) patients and macroadenoma in 37 patients (92.8%). Remission was achieved
in 31 (75.6%) of 40 patients who underwent endoscopic transsphenoidal surgery (eTSS). The Ki-67 labeling index was 2%
(1.00–4.00) in the entire patient group. Preoperative use of antithyroid drugs appears to be significantly associated with
surgical cure.
Conclusion Diagnosis of TSHoma is still full of challenges and dynamic tests remain important. Recognition and good
management of inappropriate TSH secretion states affect subsequent surgical outcomes.
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Introduction

Thyrotropin (TSH)-secreting pituitary adenoma (TSHoma)
is the rarest type of pituitary adenoma, representing only
0.7–2.8% of all pituitary adenomas, with a reported inci-
dence of 0.03–0.15/100 000 persons per year [1, 2].
Although the pathogenesis of TSHoma is unknown, tran-
scription factors such as PIT-1 and GATA-2 may play an
important role in the regulation of the TSH beta gene. Co-
secretion of hormones (growth hormone (GH) and prolactin
(PRL)) originating from the PIT-1 lineage factor may be
seen in TSHomas [3].

TSHomas, which are the main cause of central hyper-
thyroidism, are often misdiagnosed as primary hyperthyr-
oidism and are unnecessarily treated with antithyroid drugs,
iodine-131 radiotherapy, and even with thyroidectomy [4].
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In recent years, the diagnosis rate of TSHomas has
increased significantly in parallel with the advances and
accessibility of imaging technologies [5]. TSHomas are
usually diagnosed as macroadenomas due to diagnostic
delay and many tumors have an extrasellar extension,
cavernous sinus invasion, and intralesional fibrosis, there-
fore total resection is not always possible. Transsphenoidal
surgery is recommended as the first-line therapy [6, 7].
Gross total or near-total surgery is the most important factor
determining remission, providing a remission rate of more
than 90% [8].

This study aims to investigate the diagnosis and treat-
ment methods, clinicopathological features, and post-
operative follow-up results of TSHoma patients in our
pituitary center.

Materials and methods

Patient population

In this study, we retrospectively analyzed the medical
records of 41 patients with TSHoma who were diagnosed
and treated at Kocaeli University Pituitary Research Center
between 2005 and 2022.

The following criteria were used for the diagnosis of
TSHoma [5, 9].

1. High levels of free thyroid hormone and inappropri-
ately non-suppressed TSH levels with or without
clinical symptoms of hyperthyroidism.

2. Pituitary adenoma (PA) detected by magnetic reso-
nance imaging (MRI).

3. Compliance with diagnostic criteria in further
confirmation tests.

4. Immunohistochemical diagnostic confirmation with
TSH and/or PIT-1 in all patients undergoing pituitary
surgery.

Endocrine evaluation

Basal anterior pituitary hormones (GH, PRL, TSH,
follicle-stimulating hormone (FSH) and luteinizing hor-
mone (LH), adrenocorticotropic hormone (ACTH)) and
target hormones such as insulin-like growth factor 1
(IGF-1), free thyroxine (fT4), free triiodothyronine (fT3),
cortisol, testosterone and estradiol were measured in
blood taken in the morning from 08.00 to 09.00 after 12 h
fasting pre and postoperatively. In the postoperative
period, follow-up was performed for either inappropriate
antidiuretic hormone syndrome or diabetes insipidus, and
treatment was given when necessary.

Preoperative sex hormone binding globulin (SHBG) and
alpha-subunit were measured. The ratio between the alpha-
subunit and TSH using the formula with (alpha-subunit
[µg/l]/TSH [mUI/l])x10 [10]. Preoperative thyrotropin-
releasing hormone (TRH) (200 mg i.v.) stimulation test
were done. An increase in TSH of >50% and/or >4 IU/L in
the TRH stimulation test was defined as a normal response
[11]. If the TRH stimulation test results are inconclusive,
T3 suppression test (50 mcg/day for days 1–3, followed by
100 mcg/day for days 4–6, and then 200 mcg/day for days
7–9) performed for the confirmation. In the T3 suppression
test, complete suppression of TSH was considered as a
normal response [10].

Co-secretion of GH was defined by elevated age and
sex-adjusted IGF-1 levels and the absence of GH sup-
pression in the 75 g oral glucose tolerance test (GH
nadir <0.4 ng/ml) [12].

Based on our laboratory reference values, hyperprolacti-
nemia was diagnosed when PRL levels were >20 ng/mL in
men and >25 ng/mL in women.

Plasma cortisol levels ≥18 μg/dL were considered nor-
mal. Morning serum cortisol <5 μg/dL or peak serum cor-
tisol <18 μg/dL after ACTH stimulation test was considered
adrenal insufficiency.

TSH, fT4 and fT3 measurements were made using
electrochemiluminescence immunoassay (Beckman Coul-
terUniCelDxI 800 Access Immunoassay System). Refer-
ence range: TSH 0.38–5.33 µIU/mL; fT4 0.61–1.20 ng/dL;
fT3 2.60–4.37 pg/mL

Imaging studies

Preoperative, postoperative, and follow-up MRI scans were
performed before and after the gadolinium injection. The
tumor diameter was measured from all three planes and the
maximum diameter was accepted as the tumor diameter. PA
was categorized according to their size as microadenoma
(<1 cm), and macroadenoma (≥1 cm). Cavernous and
sphenoid sinus invasion was evaluated according to the
Knosp classification [13]. The presence of residual tumor
was evaluated with MRI at postoperative 3rd month.

Histological and Immunocytochemical Studies

Forty transsphenoidal surgical specimens were stained with
hematoxylin–eosin after fixation in buffered formol at 10%
dilution. In cases with a clinical diagnosis of adenoma, the
diagnosis of adenoma was confirmed histochemically by
reticulin staining. For immunohistochemical (IHC) studies,
6-micron-thick sections were studied with Benchmark XT
(Ventana medical systems, AZ, USA). Polyclonal anti-GH,
polyclonal anti-PRL, polyclonal anti-ACTH, polyclonal
anti-PIT-1, monoclonal anti-TSH, and monoclonal anti-Ki-
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67 were applied as IHC. Histochemical and IHC findings
were evaluated simultaneously by two pathologists. GH,
PRL, ACTH, PIT-1, and TSH stainings were grouped as
positive and negative, and focal weak staining was con-
sidered as non-specific and negative. PIT-1 and TSH
stainings were evaluated by pathologists blindly. Ki-67
proliferation index was determined by dividing the stained
cells into all cells under the microscope.

Criteria for Remission and Recurrence

Postoperative normalization of serum TSH, fT3, and fT4
levels without using any medication at least for 3 months
and the absence of residual tumor in MRI was considered as
complete remission. Normalization of serum TSH, fT3, and
fT4 levels in patients who received radiotherapy was also
considered remission independent of residual tumor. In
cases of co-secretion, remission was defined according to
individual criteria of each hormone hypersecretion sepa-
rately. In the case of clinical and biochemical findings of
central hyperthyroidism after complete remission, relapse
was accepted regardless of whether there was a lesion
detected by MRI or not. During the follow-up period
patients’ evaluation was performed at regular intervals
(every 6–12 months).

Statistical analysis

Statistical analysis was performed with the IBM SPSS 20.0
(IBM Corp., Armonk, NY, USA) program. Normal dis-
tribution was evaluated with the Shapiro-Wilk test.
Numerical variables were given as mean ± standard devia-
tion and median (25th–75th percentile). Categorical vari-
ables were given as frequency (percentage). The difference
between the groups was determined by the Mann–Whitney
U test. Wilcoxon signed-rank test was used for dependent
group comparisons. Relationships between categorical
variables were determined by the Chi-square test. P < 0.05
was considered sufficient for statistical significance in
hypothesis tests.

Results

Patient Characteristics

A total of 41 patients, 23 male (56.1%) and 18 female
(43.9%), were included in the study, and the mean age was
42 (31.5–49). According to this study, 39% (n= 16) of the
patients were diagnosed before 2017, and 61% (n= 25)
after 2017. It was observed that antithyroid drug (ATD) was
given to 13 (31.7%) patients before due to misdiagnosis of
primary hyperthyroidism. Palpitation and headache were

the most common complaints of the patients with the same
rate (51.2%). The mean time between the onset of symp-
toms and diagnosis was 8 (3–20) months. Multiple endo-
crine neoplasia syndrome was not considered in any patient
due to a lack of other components but genetic testing was
not performed. The clinical characteristics of the patients
are shown in Table 1.

Baseline laboratory tests

Preoperative mean TSH was 3.50 mIU/L (0.38–5.33), mean
fT4 was 2.05 ng/dL (0.61–1.20), and mean fT3 was
5.90 pg/mL (2.60–4.37). Preoperative evaluation revealed
one patient with GH deficiency (2.4%), three patients with
adrenocorticotropic hormone (ACTH) deficiency (7.3%),
and four patients with gonadotropin deficiency (9.8%). Ten
patients (24.4%) had evidence of slightly elevated prolactin
(≤87 ng/mL), which was thought to be consistent with a
pituitary stalk compression effect. 8 patients had plur-
ihormonal secretion and all were TSH+GH co-secretion.

Differential diagnostic and confirmatory laboratory
tests

SHBG levels were measured in 18 patients and were above
the normal limit in 14 (77.7%). Median SHBG levels were
71 nmol/L (55.75–114.75). Alpha-subunit levels were

Table 1 Demographic and clinical characteristics

Variable Value

Age (years) 42 (31.5–49)

Sex

Female 18 (43.9%)

Male 23 (56.1%)

Previous thyroidectomy 1 (2.4%)

Previous antithyroid medication 13 (31.7%)

Family history 0 (0%)

Symptoms

Headache 21 (51.2%)

Palpitation 21 (51.2%)

Excessive sweating 16 (39.0%)

Tremor 4 (9.8%)

Arrhythmia 1 (2.4%)

Fatigue 13 (31.7%)

Weight loss 11 (26.8%)

Psychotic state disorder 5 (12.2%)

Menstrual disorder 4 (9.8%)

Hypertension 5 (12.2 %)

Visual disturbance 6 (14.6%)

Acromegaly Symptoms 8 (19.5%)

Duration before diagnosis (months) 8 (3–20)
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measured in ten patients and were above normal in 8 (80%).
Median alpha-subunit levels were 0.95 ng/ml (0.52–3.61).
In addition, a positive correlation was found between ade-
noma size and alpha-subunit (p= 0.05, rho=0.632). The
alpha-subunit/TSH ratio was calculated in ten patients and
the median value was found to be 3.22 (1.42–9.82).

TRH stimulation test was performed in 20 patients
(48.8%). A blunted TSH response was achieved in 18
patients (90.0%). The delta change in TSH was 0.58 mIU/L
(0.08–1.42), which was only a 12.4% increase (Fig. 1).

T3 suppression test was performed in 13 patients
(31.7%). Complete TSH suppression was not achieved
in any of the patients. The delta change in TSH was
−1.70 mIU/L ((−3.31)-(−0.93)) which was corresponded
to 47.7% (Fig. 1).

Imaging studies

Only 4 (9.8%) patients had microadenomas and the
median tumor diameter was 19.0 mm (6.8–26.0). Before
2017, only 1 patient had a microadenoma (6.25%).
However, in the next 5 years, microadenoma was detected
in three patients (12%). Other radiological features are
given in Table 2.

Preoperative medical treatment

The preoperative treatment of the patients included in the
study was selected according to the treatment modalities
available in our country at the time of diagnosis and suitable
for reimbursement conditions. 19 of the patients were
asymptomatic with normal heart rate and operated on
without any specific preoperative medication On the other
hand, ATD (41.5%), dopamine agonist (DA) (2.4%), short-

acting somatostatin analog (9.8%), long-acting somatostatin
analog (2.4%), and B-blocker (39%) were the treatment
options in symptomatic patients according to clinical
situation.

Histopathological characteristics

Since a patient was primarly medically treated without any
operation, histopathological evaluation of a total of 40 patients
was performed. One out of 40 operated patients showed
negative immunostaining for TSH. However PIT-1 immu-
nostaining was observed positive in all patients (Fig. 2). TSH
and GH immunostaining was observed in 10 patients. Among
them, eight patients had confirmed clinical and laboratory
evidence of TSH-GH co-secretion. The remaining two patients
did not have any clinical or laboratory evidence of acrome-
galy. PRL immune positivity was observed in 12 patients, all
without any clinical or laboratory evidence of hyperprolacti-
nemia. ACTH immunostaining was not observed in any of the
patients. The median Ki-67 labeling index was 2% (1.00–4.00)
in the entire cohort. All immunohistochemical results were
given in Table 2.

Surgical Outcomes

A total of 40 patients underwent endoscopic transsphe-
noidal surgery (eTSS). Three of them were operated in

Fig. 1 Percentage of TSH change after TRH test, T3 suppression test
and eTSS

Table 2 Radiological and pathological evaluation findings

Magnetic resonance imaging

Max diameter (mm) 19.0 (13.5–26.0)

Adenoma type

Microadenoma 4 (9.8%)

Macroadenoma 37 (90.2%)

Cavernous sinus invasion 12 (29.3%)

Sphenoid sinüs invasion 7 (17.1%)

Suprasellar extension 15 (36.6%)

Cystic adenoma 2 (4.9%)

Hemorrhagic adenoma 0 (0%)

Residual adenoma 11 (26.8%)

Immunohistochemistry

Hormone stain

TSH (+) 23 (57.5%)

TSH (+ ) GH (+) 5 (12.5%)

TSH (+ ) PRL (+) 7 (17.5%)

TSH (+ ) GH (+ ) PRL (+) 4 (10.0%)

TSH (−) GH (+ ) PRL (+) 1 (2.5%)

Ki-67 labeling index

<1% 3 (7.3%)

1–3% 26 (63.4%)

>3% 11 (26.8%)
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another center after the diagnosis in our clinic and they
applied for recurrence. 31 patients (75.6%) were in
remission after the first eTSS. One of these patients
relapsed ten months later. Recurrent surgery was per-
formed in 7 of 10 patients who did not go into remission
and relapsed. One of them (14.2%) went into remission
after the second eTSS. Radiotherapy (RT) was applied in
patient who relapsed because remission was still not
achieved after the third eTSS. Normalization of thyroid
function tests after RT was obtained at six months. Sur-
gical remission rate was 77.5% and total remission rate
was 80%. The remaining patients were followed under
medical treatment (Fig. 3).

Postoperative Medical Treatment

Eight of the patients who could not achieve remission with
eTSS are being followed up under medical treatment. The
treatments of the eight patients were as follows; six only
SSA, 1 SSA+DA, 1 SSA+ATD. The drug doses,

treatment durations and the latest disease status of these
patients are given in Table 3.

Postoperative Pituitary Function

In the postoperative period, 10 (24.4%) patients required
levothyroxine (LT-4) replacement however, it was only
needed temporarily in 6 of these cases. The remaining four
patients required permanent LT-4 replacement. GH defi-
ciency in one patient, ACTH deficiency in six patients,
FSH/LH deficiency in four patients, and replacement ther-
apy was given. In addition, DI was observed in seven
patients. Of these, two were temporary and five were per-
manent, and these patients are currently continuing to
receive desmopressin replacement.

Analysis of factors affecting surgical remission

To evaluate the factors affecting the surgical remission, the
patients were divided into two groups as the remission

Fig. 2 Pathological
characteristics of thyrotropin-
secreting pituitary adenomas.
a Pituitary adenoma that forms
large islands surrounded by thin
fibrous septa. Although the
tumor has small, hyperchromatic
oval-shaped nuclei, it consists of
cells with eosinophilic
cytoplasm and indistinct borders
(H&E; ×100). b Preserved
reticular natural roof areas in the
lower right corner. In other
areas, adenoma in which the
reticular natural roof is disrupted
is noteworthy (Reticulin stain;
×200). c Cytoplasmic TSH
immunoreactivity (×100). d PIT-
1 nuclear staining (×100).
e Cytoplasmic GH
immunoreactivity (×100).
f Diffuse cytoplasmic PRL
immunoreactivity (×100)
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group (31) and the non-remission group (9). According to
univariate analysis data, preoperative ATD usage, fT4 and
fT3 levels, postoperative TSH, fT4 and fT3 levels seem to
be significantly associated with postoperative remission
(Table 4).

Discussion

TSHoma is very rare compared to other types of pituitary
adenomas. Due to the disease’s rare nature, there is less
literatüre data than other pituitary adenoma types. Errors in

Fig. 3 Management flowchart of
patients with eTSS. Figure 3
footnote: The patient who
underwent RT continued to
follow up in a different clinic
after surgery due to the city
change. By the telephone visit, it
was learned that RT was applied
and remission was achieved

Table 3 Current status of patients followed under medical treatment

Patient Initial treatment Current treatment Time under treatment Disease control status

1 Octreotide LAR 30 mg/m Octreotide LAR 30 mg/m+ATD 5mg/d 12 months Controlled

2 Lanreotide 90 mg/m Lanreotide 90 mg/m 32 months Controlled

3 Lanreotide 60 mg/m Lanreotide 90 mg/m 35 months Uncontrolled

4 Octreotide LAR 20 mg/m Octreotide LAR 10 mg/m 16 months Controlled

5 Octreotide LAR 20 mg/m Octreotide LAR 10 mg/m 81 months Controlled

6 Octreotide LAR 20 mg/m Octreotide LAR 30 mg/m +DA 2mg/w 43 months Uncontrolled

7 Octreotide LAR 10 mg/m Octreotide LAR 10 mg/m 14 months Controlled

8 Octreotide LAR 20 mg/m Octreotide LAR 10 mg/m 38 months Controlled

9a Octreotide LAR 20 mg/m Octreotide LAR 20 mg/m 8 months Controlled

aThis patient was not operated and is being followed under primary SSA treatment
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the interpretation of inappropriate thyroid function tests and
difficulties in differential diagnosis, causes diagnostic delay.
In this process, the delay in diagnosis is an average of 19
months, and this period has been reported up to 133 months
previously [3]. However with the widespread use of ultra-
sensitive TSH assays and MRI, diagnostic delay was
reduced to 4.5 months [14]. Our series determined this
period as 8 (3–20) months. In addition, only 9.8% of the
patients in our study had microadenoma. However, this rate
was found to be 39.3% in the Swedish TSHoma incidence
and prevalence study, and the detection rate of micro-
adenoma has been observed to increase gradually after the
2000 s [2]. Similar results have been shown in a study based
in France, and the microadenoma detection rate has gra-
dually increased in recent years [15]. In the current study,
the diagnosis time decreased gradually and the micro-
adenoma detecting ratio increased in the last years, similar
to the literature. However, the higher macroadenoma rate

may be related to the genetic background and the higher
number of co-secreting adenomas.

The clinician faces some difficulties in the diagnosis of
TSHoma. In 6.6–30% of cases, treatments such as ATD,
thyroidectomy, or radioactive iodine ablation are performed
due to inappropriate thyroid function tests [6, 11]. In our
series, this rate was similarly quite high. A differential
diagnosis should be made to prevent unnecessary surgery,
especially with thyroid hormone resistance. Due to diffi-
culties in diagnosis, besides thyroid function tests, serum
alpha-subunit (α-SU) and SHBG measurement, TRH sti-
mulation test, and T3 suppression test are recommended for
differential diagnosis [5, 9]. The highly variable α-SU is
elevated in 30–83% of TSHoma cases [11, 15]. SHBG,
which increased in the circulation as a result of excessive
thyroid hormone secretion, was found to be higher in
TSHoma cases [16]. Our study results also support this,
suggesting that alpha-subunit and SHBG may be useful
markers in the differential diagnosis of TSHoma. On the
other hand, dynamic tests continue to be the most important
tools in the differential diagnosis. However, as with the two
patients who had a normal response on the TRH stimulation
test, all of these tests may contain misleading results. In the
literature, normal TSH response to TRH stimulation was
obtained in 13% of TSHoma patients [6]. Therefore, the
combination of all these tests on the way to diagnosis
continues to be the most rational approach.

It has not been clearly stated which patients should be
treated in the preoperative period. The most common pre-
operative symptoms in TSHoma patients are those asso-
ciated with hyperthyroidism, and preoperative control of
hyperthyroidism symptoms is essential. In this current
study, we did not use any medication before surgery in
47.5% of the operated patients. Neo-adjuvant therapy was
used in 34.5% of patients in a meta-analysis. According to
this study, SSA was preferred in 88% of cases, DA in 10%
and a combination of both treatments in 2% of cases.
Moreover, these treatments do not have a negative effect on
surgical outcomes [3]. Due to the reimbursement conditions
in our country, octreotide treatment was not the primary
option for preoperative restoration of euthyroidism in the
past, but it has become the preferred treatment in recent
years. In our series, 31.7% of the patients had a history of
previous ATD use. A negative effect of this condition on
surgical remission was observed. In the study of Sanno
et al., preoperative ATD use was observed in 68.7% of the
patients. Interestingly, these tumors were found to be more
rigid, and histopathological examination revealed abundant
connective tissue between the tumor cells [17]. Treatments
aimed at reducing thyroid hormone synthesis in the end
organ may cause the growth of pituitary adenoma tissue and
a change in its histopathological features, similar to the
development of Nelson’s syndrome.

Table 4 Univariate analysis of factors affecting surgical outcomes

Factor Remission
(n= 31)

Non-remission
(n= 9)

P value

Age (years) 42 (33.0–50.0) 41 (26.5–43.5) 0.371

Sex

Female 13 (41.9%) 5 (55.6%) 0.705

Male 18 (58.1%) 4 (44.4%)

Preoperative

TSH 3.30 (2.02–5.87) 4.54 (2.54–6.34) 0.354

fT4 1.97 (1.47–2.33) 2.72 (1.90–3.45) 0.021a

fT3 5.50 (5.01–6.31) 6.97 (5.70–12.2) 0.024a

Postoperative

TSH 0.70 (0.14–1.43) 3.86 (1.98–4.83) 0.000a

fT4 1.04 (0.80–1.37) 2.41 (1.42–3.32) 0.002a

fT3 3.10 (2.60–3.72) 5.60 (4.21–7.64) 0.000a

Previous ATD using 6 (19.4%) 6 (66.7) 0.012a

Max diameter (mm) 18.0 (13.0–27.0) 21.0 (12.5–26.0) 0.726

Adenoma type

Microadenoma 4 (12.9%) 0 (0.0%) 0.557

Macroadenoma 27 (87.1%) 9 (100.0%)

Cavernous sinus invasion 9 (29.0) 3 (33.3%) 1.000

Sphenoid sinüs invasion 4 (12.9%) 3 (33.3%) 0.316

Suprasellar extension 11 (35.5%) 4 (44.4%) 0.705

Visual disturbance 5 (16.1%) 1 (11.1%) 1.000

Ki-67 labeling index (%) 2.0 (1.0–4.0) 2.0 (0.95–3.50) 0.371

Postoperative DI 5 (16.1%) 2 (22.2%) 0.645

Immunohistochemical subtype

Monohormonal 17 (54.8%) 6 (66.7%) 0.707

Plurihormonal 14 (45.2%) 3 (33.3%)

Diagnosis of Acromegaly 6 (20.0%) 2 (22.2%) 1.000

aStatistically significant at p < 0.05
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Co-secretory adenomas may occur as a result of the
expression of common transcription factors such as Prop-1
and Pit-1 by thyrotroph, somatotroph, and lactotroph cells.
About one-third of TSHoma cases are mixed adenomas that
can co-secrete TSH and other anterior pituitary hormones
(GH, PRL, and LH/FSH) [5]. A recent meta-analysis found
the rate of co-secretory adenoma to be 42%, with the most
frequent co-secretion of GH and PRL (53% and 40%,
respectively) [3]. There was no difference in remission rate
between monohormonal and plurihormonal TSHomas [18].
Malchiodi et al. found similar results [19]. However, in the
study by Yamada et al., GH co-secretion was shown to be
significantly associated with surgical outcomes [6]. In the
current study, neither the preoperative clinical and bio-
chemical diagnosis of acromegaly nor the postoperative
immunohistochemical plurihormonal positivity were asso-
ciated with surgical outcomes. This difference may be
related to the location of the somatotroph and thyrotrope
cells in the pituitary gland, tumor characteristics, and tumor
invasion into the surrounding structures.

Our study has several limitations. First, the retrospective
nature of the study, changes in treatment modalities and
measurement methods over time, advances in surgical
techniques, and clinical experience may cause some lim-
itations. Second, due to the retrospective design, a standard
preoperative approach could not be provided to all patients,
and some data were missing. Third, the small population of
the non-remission group made it difficult to have statistical
significance. Fourth, Patients who could not be controlled
with medical treatment could not continue their control
examinations regularly during the pandemic period, as they
came from far cities. These patients were called for exam-
ination recently and their treatment was reviewed.

Conclusion

TSHomas are one of the most important causes of inap-
propriate TSH secretion and still pose difficulties in the
differential diagnosis. Currently, dynamic tests along with
biochemical tests continue to be the most important diag-
nostic tools. Recognizing and treating inappropriate TSH
secretion well is important for subsequent results. As shown
in our study, approaches such as ATD for the end organ
adversely affect the results of eTSS. Pituitary surgery is still
the first-line treatment option and provides remission in
three out of four patients.
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