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Empty sella (ES) involves herniation of the pituitary fossa, leading to pituitary
flattening. While typically associated with central hypothyroidism, its co-
occurrence with hyperthyroidism is rarely reported and often overlooked. We
report a rare case of hyperthyroidism in a patient with ES. The patient was
diagnosed with ES combined with Graves' disease (GD) and Hashimoto's
thyroiditis (HT). Her pituitary gland appeared flattened with a depressed upper
edge. The gland height was approximately 2.3 mm. Abnormal thyroid function in
this case may result from the combined effects of all three conditions. A literature
search on PubMed revealed a possible association between ES and autoimmune
thyroid disease; however, only seven relevant studies were identified, and no
standardized diagnostic or treatment protocols exist. Hyperthyroidism may mask
the diagnosis of ES. In patients whose thyroid function does not normalize with
conventional oral antithyroid medication, the possibility of ES should be considered.
When ES is associated with primary hyperthyroidism, antithyroid drug dosages
should be lower than conventional doses. Thyroid function should be monitored
more frequently, and medication dosages should be adjusted promptly.

KEYWORDS

empty sella, Graves' disease, Hashimoto thyroiditis, case report, autoimmune thyroid
disease (AITD)

1 Introduction

Empty sella (ES) is a subarachnoid hernia in the pituitary fossa, which has varying
degrees of influence on the pituitary gland and adjacent bone structures, and eventually
leads to pituitary gland flattening. Other typical features of ES syndrome include headaches,
menstrual irregularities, weight gain, and visual impairment, leading to pituitary
dysfunction. These patients have endocrine disorders such as hyperprolactinemia and
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central hypothyroidism. In such patients, thyroid-stimulating
hormone (TSH), free triiodothyronine (FT3), and free thyroxine
(FT4) are often significantly reduced on endocrine examination (1).

ES is classified as either primary—attributed to arachnoid
herniation—or secondary, resulting from other causes such as
surgery or radiation. It is usually an asymptomatic radiological
finding, with a reported prevalence ranging from 5% to 30% in
imaging studies. Notably, ES is a rare cause of thyroid dysfunction,
affecting the thyroid axis in approximately 1% of cases, in which
central hypothyroidism typically occurs (2).

Graves” disease (GD) and Hashimoto’s thyroiditis (HT) are
common causes of thyroid dysfunction and are the two major
subtypes of autoimmune thyroiditis (AITD). Although their exact
etiologies remain unknown, GD and HT may coexist in the same
patient. When GD and HT are present simultaneously, thyroid
function tests typically show elevated FT3 and FT4 levels and
suppressed TSH (3). The coexistence of ES with both GD and HT
is exceptionally rare. While ES alone can lower TSH, FT3, and FT4,
the presence of GD and HT complicates the thyroid function test
profile, making diagnosis particularly challenging.

We report an unusual case of hyperthyroidism in a patient who
failed to return to normal thyroid function after oral methimazole
and was diagnosed as ES with GD combined with HT, showing
partial ES on MRI. The objectives of this report are to (1) describe
this rare case of ES-associated thyrotoxicosis and (2) review the
literature on ES with autoimmune thyroid disease.

2 Case description

A 49-year-old female patient was hospitalized in the
endocrinology department due to “thyroid dysfunction for more
than 10 years with double vision for 1 year.” After a detailed medical
history was taken, it was found that the patient had been diagnosed
with hyperthyroidism more than 10 years ago due to symptoms of
hyperactivity, emaciation, and abnormal thyroid function test
results, and had been taking methimazole irregularly.
Exophthalmos developed 2 years prior to admission but was not
medically evaluated at that time. One year ago, double vision
appeared, accompanied by heat intolerance and excessive
sweating, and mycophenolate mofetil capsules were added.

The hospital symptoms were: double vision, photophobia with
tearing, heat intolerance, excessive sweating, dry mouth, swelling
and pain of the right upper limb, excessive food intake, difficulty
falling asleep, frequent nocturnal awakenings, and bowel
movements 2-3 times daily. The patient had a history of hepatitis
B, and no history of diabetes or hypertension was found.

The medical team reviewed the patient’s thyroid function over
the past 5 months and found that 5 months prior, the patient’s FT3
(11.70 pg/mL; normal value: 3.85-6.30 pg/mL) was elevated, FT4
was normal, and TSH (0.005 uIU/mL; normal value: 0.75-5.6 nIU/
mL) was low. TSH receptor antibodies (TRAD) (16.40 IU/L; normal:
0.01-1.75 TU/L) were elevated. FT4 decreased for 4 months after
oral administration of 10 mg/day methimazole.
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After admission, laboratory examination showed that FT4 (7.81
pmol/L; normal: 12.8-21.3 pmol/L) was low, FT3 was normal, and
TSH was normal but slightly below the upper limit of the reference
range. Thyroid peroxidase antibodies (TPOADb) (>600 IU/mL;
normal: 0-34 IU/mL), thyroglobulin antibodies (TGAb) (>4,000
IU/mL; normal: 0-115 IU/mL), and TRADb (3.09 TU/L) were all
significantly elevated. Serum prolactin (PRL) was also elevated
(1,075 puIU/mL; normal: 102-496 pIU/mL). Methimazole was
prescribed at 5 mg/day.

Due to double vision, the patient underwent cranial MRI after
admission, which showed a flattened pituitary gland with partial ES.
The pituitary stalk was centered, and no obvious abnormalities were
observed in the optic chiasm or bilateral cavernous sinuses
(Figure 1). Insulin-like growth factor 1, cortisol, and
adrenocorticotropin levels were normal (Table 1).

A diagnosis of ES combined with HT and GD was made based
on clinical and laboratory results. The thyroid function test results
were interpreted as a result of the combined influence of ES, HT,
and GD. Thyroid function was reviewed 9 days after admission and
showed persistently low FT4 (7.81 pmol/L) and elevated TSH.
Methimazole was adjusted to 2.5 mg/day. The patient was then
discharged with oral medication (Figure 2).

After 3 weeks, FT3 and FT4 were within normal limits, TSH was
low, and PRL had returned to normal (Supplementary Table S1).

3 Method and results

We searched the literature related to ES and AITD in PubMed.
The search string used was:

“empty sella”[Title/Abstract] AND (“Graves’ disease”[Title/
Abstract] OR “Hashimoto thyroiditis”[Title/Abstract] OR
“Hashimoto’s thyroiditis”[Title/Abstract] OR “autoimmune
thyroid disease”[Title/ Abstract]).

The filters applied were: species limited to humans, language set
to English, and publication date restricted to 2010-2024.

A total of eight articles were screened. Two independent
reviewers screened the titles and abstracts, followed by full-text
review. Disagreements were resolved by a third reviewer. One article
was excluded because ES patients were grouped with non-
functioning pituitary adenoma patients.

Finally, we identified seven studies (4-10) reporting 22 patients
with both ES and AITD (Supplementary Table S2). Key
characteristics are summarized in Supplementary Table S3. Most
patients were female (90.9%) and had ES. Hashimoto’s thyroiditis
(HT) was the predominant thyroid disorder, present in 90.9%
of cases.

4 Discussion

ES is a rare cause of thyroid dysfunction. The pathogenesis of ES
is not fully understood. Primary ES syndrome may be related to
congenital structural abnormalities, while secondary causes may
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Magnetic resonance imaging (MRI) findings of empty sella syndrome. (A, C) T1- and T2-weighted coronal images demonstrate cerebrospinal fluid
(CSF) filling the pituitary fossa (white arrow), consistent with subarachnoid herniation. (B, D) Sagittal images show flattening of the pituitary gland
(white arrow), with the pituitary stalk positioned centrally. No optic nerve or cavernous sinus abnormalities were observed

TABLE 1 Laboratory test results.

Reference

Comment
Range

Result

Investigation

Follicle stimulating hormone,

7.55 3.5-12.5 Normal
mlU/mL
Luteinizing hormone, mIU/mL 5.01 2.4-12.6 Normal
Prolactin, plu/ml 1075 102-496 High
Estradiol, Pg/mL 130.7 12.4-233 Normal
Testosterone, Pg/mL 0.42 0.084-0.481 Normal
Progesterone, Pg/mL 0.16 0.057-0.893 Normal
Insulin-like growth factor 1,
99.18 77.2-217 Normal
ng/ml
Cortisol, ug/L 71 48.2-195 Normal
Adrenocorticotropic hormone,
26.73 7.2-63.3 Normal
pg/ml
Anti-thyroid peroxidase . 034 Hich
- 1
antibody, IU/mL &
Anti-thyroglobulin antibody, .
4 -11 High
UL >4000 0-115 ig
Thyroid stimulating hormone .
3.09 0.01-1.75 High

receptor antibody, TU/L
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include surgery, radiation, medication, trauma, or autoimmune
disease. Although the majority of patients remain asymptomatic,
a subset experiences symptoms such as headache, hypopituitarism,
and blurred vision (11).

Aishah A. Ekhzaimy et al. conducted a 10-year single-center
retrospective study and found that the incidence of ES was
approximately 1:3.8 in males and females. They performed
endocrine hormone tests on 765 patients and reported a high
prevalence of coexisting endocrine abnormalities involving
thyroid hormones, prolactin, LH, FSH, cortisol, testosterone,
estradiol, and growth hormone (12). In a multicenter
retrospective cohort study of 402 patients with ES, Giulia Carosi
et al. found that pituitary hypopituitarism was common (40%), with
additional endocrine abnormalities including central diabetes
insipidus (1.5%) and rare cases of worsening pituitary function
(3%) (13). Therefore, diagnosis and management of ES requires a
multidisciplinary approach involving endocrinology, neurology,
and ophthalmology.

In approximately 1% of ES cases, the thyroid axis is involved,
with central hypothyroidism being the typical presentation. In a
study of 43 patients with ES, S. Cannavo et al. found that only 2
patients had central hypothyroidism and 1 had primary
hypothyroidism (14). The individual described in our case
presented with a rare constellation of hyperthyroid symptoms.
Examination revealed markedly elevated levels of TPOAb, TGADb,
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FIGURE 2

Dynamic changes in thyroid function tests. Solid lines represent patient values, and dashed lines indicate normal ranges [FT3: 3.85-6.30 pg/ml; FT4:
12.8-21.3 pmol/L; TSH: 0.75-5.6 plU/ml]. Arrows denote key interventions: initiation of methimazole (10 mg/d) at month 0, dose reduction to 5 mg/

d at month 4, and further reduction to 2.5 mg/d at month 5.

and TRAD, confirming the coexistence of ES with GD and HT. The
patient should be distinguished from cases of primary
hyperthyroidism. When thyroid function remains abnormal and
is unresponsive to conventional oral drug therapy, clinicians should
consider the possibility of underlying ES.

Beyond endocrine manifestations, AITD may exhibit
subclinical neurological involvement. Advanced neuroimaging has
revealed white matter hyperintensities, reduced gray matter volume,
and altered cerebral perfusion in GD/HT patients without overt
neurological symptoms (15). These changes correlate with antibody
levels (TPOAb, TRAb) and may reflect autoimmune-mediated
neuroinflammation (16).

Through our literature review, some researchers believe that ES
is related to the incidence of AITD, though there are few relevant
studies are available in PubMed. Rogelio Garcia-Centeno et al.
reviewed 56 patients suspected of having ES over 20 years and
found that 15 (26.78%) had AITD, suggesting that while ES affects
the pituitary gland, atrophy may also occur in the thyroid gland (6).
A. Yoshiiwa et al. reported a case of HT coexisting with tubular
acidosis, Sjogren’s syndrome, and ES syndrome, and suggested that
the onset of these diseases may be associated with autoimmunity
(17). Imen Halloul et al. described a case of acromegaly complicated
by ES and GD, suggesting that ES may have contributed to the
development of GD (9).

Regarding the pathogenesis of ES and AITD, current research
focuses on immune dysregulation involving Th cell family
imbalance. Alicia Juana Klecha et al. proposed that AITD may
arise from disordered Th cell immune responses, with the
expression of different AITD subtypes depending on the Thl/
Th2 balance (18). Agathocles Tsatsoulis described in detail that the
main immune activity may promote thyroid cell apoptosis, leading
to HT, whereas Th2-mediated responses may activate B
lymphocytes to produce anti-TSH receptor antibodies, leading to
GD (19). Silvia Martina Ferrari et al. proposed that the initial onset
of AITD may be driven by Thl activity, later transitioning to Th2
immune response (20). Further studies identified the Thl
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chemokine receptor CXCR3 and its ligands CXCL9, CXCL10,
and CXCL11 as key participants in AITD pathogenesis. These
chemokines are secreted by damaged thyroid cells (21) and recruit
Th1 lymphocytes to inflamed tissue. The recruited Th1 cells release
interferon-y (IFN-y) and tumor necrosis factor-a. (TNF-a),
stimulating further secretion of Thl chemokines and
perpetuating the autoimmune loop (3).

Recent studies suggest that Th1/Th2 imbalance in AITD may be
exacerbated by pituitary compression in ES, resulting in aberrant
cytokine release. This aligns with our patient’s elevated TRAb/
TPOAD levels and supports the hypothesis that ES may amplify
thyroid autoimmunity through pituitary-immune crosstalk (22). In
conclusion, the pathogenesis of AITD is closely related to Th cells
and their associated immune mediators. The anterior pituitary can
regulate the expression of Th cell family factors. Arjun Sharma et al.
determined cytokines and chemokines in the serum of Long-Evans
rats after pituitectomy by immunofluorescence and found that the
concentrations of mediators were greatly increased, including IL-
10/IL-1P (10-12 times), TNF-c (19 times), Th1 cytokine, and IFN-
Y (8 times) (23). Therefore, patients with ES are prone to
hypophysial dysfunction due to flat pituitary morphology, and
thus the chemokine and cytokine concentrations of Th cells
increase, leading to immune dysfunction of Th cells, which may
be the cause of ES complicated with AITD.

In this case, the main treatment was to restore thyroid function.
Our patient exhibited remarkable sensitivity to methimazole.
Despite a relatively low initial dose (10 mg/day) for GD, her FT4
decreased significantly within months. Following admission and
confirmation of ES, an even smaller dose (5 mg/day, later reduced to
2.5 mg/day) was sufficient to normalize FT3 and FT4 within weeks.
This pronounced sensitivity is likely attributable to the underlying
ES-induced central hypothyroid tendency. ES reduces pituitary
TSH output, diminishing the drive for thyroid hormone
production. Consequently, standard doses of antithyroid drugs,
aimed at suppressing hormone synthesis in a hyperstimulated
gland, can lead to an exaggerated decline in thyroid hormones
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when this central drive is already compromised. This case strongly
suggests that when ES coexists with primary hyperthyroidism,
antithyroid drug doses should be initiated significantly lower than
conventional recommendations and adjusted with extreme caution.
Meanwhile, TSH is affected by ES, HT, and GD in many ways.
Therefore, it is necessary to increase the frequency of thyroid
function detection and adjust the dosage frequently.

In addition, patients have transient PRL elevation, and the most
common endocrine disorder caused by ES is hyperprolactinemia.
At present, it is believed that hyperprolactinemia caused by ES may
have two reasons. The first reason is the “pituitary stalk effect”
caused by excessive elongation of the pituitary stalk due to ES (24).
The second reason is that PRL is synthesized by prolactin cells in the
anterior pituitary gland and regulated by the hypothalamus. The
secretion of prolactin by the hypothalamus to the pituitary gland
can be divided into promotion and inhibition, mainly inhibition.
Among them, prolactin inhibitory factor (PIF) inhibits the release
of prolactin, and prolactin releasing factor (PRF) promotes the
release of prolactin. Lacasse et al. found that prolactin concentration
could be increased by injecting the dopaminergic antagonist
domperidone, hence the view that dopamine is PIF (25). ES
interferes with the release of dopamine in the hypothalamus,
eventually leading to elevated prolactin. In addition, the increase
of TSH in the recent 4 months also acts on pituitary prolactin cells
and leads to the increase of prolactin.

This study has several limitations: (1) Single-case design limits
generalizability. (2) Short follow-up precludes assessment of long-
term outcomes. (3) Absence of cytokine profiling testing. (4) ES
classification relied solely on MRI without intracranial pressure
measurements or surgical confirmation. Future studies should
establish multicenter registries to characterize ES-AITD
interactions and investigate mechanistic cytokine profiling.
Dynamic pituitary function testing should be prioritized.

5 Conclusion

We present a rare case of ES combined with HT and GD. ES is a
rare cause of central hypothyroidism, and the diagnosis of ES is
often missed in patients with hyperthyroidism. Through a literature
search, evidence suggests that ES may be related to the pathogenesis
of AITD, but relevant literature is limited, and the underlying
mechanisms have not been comprehensively or systematically
reviewed. At present, the pathogenesis is thought to involve
dysregulation of Th cell family factors secreted by the pituitary
gland, leading to immune disorders.

The patient in this case should be identified as having primary
hyperthyroidism. When patients with hyperthyroidism fail to
return their thyroid function to normal with conventional doses
of oral medication, clinicians should evaluate for the possibility of
ES. When ES is associated with primary hyperthyroidism, the dose
of antithyroid drugs should be lower than the conventional dose,
thyroid function should be tested more frequently, and the dosage
should be adjusted promptly.
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