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Abstract

A 64-year-old woman was transported suffering from persistent lower 
abdominal pain, vomiting, and low-grade fever. Magnetic resonance 
imaging revealed an empty sella (ES) and hormone tests revealed a 
disappearance of diurnal variation of cortisol, low cortisol and adren-
ocorticotropic hormone (ACTH) secretion especially in the morning, 
and poor ACTH-cortisol axis reaction, as well as normal hypothala-
mus-pituitary gland-thyroid or adrenal gland axis hormone reaction. 
The cause of ES remained unclear; however, based on a diagnosis 
as adrenal insufficiency due to inappropriate ACTH secretion caused 
by total primary ES syndrome, we started hydrocortisone (15 mg/
day). Afterwards, she immediately became symptom-free and was 
discharged.
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Introduction

“Empty sella” (ES) refers to the neuroradiological or patholog-
ical finding of an apparently ES turcica that contains no pitui-
tary tissue [1]. An ES develops when cerebrospinal fluid (CSF) 
fills the sella turcica, compressing pituitary tissue until it lines 
the floor and walls of the sella, and when there is remodeling 
of the sella turcica and a flattening of the pituitary gland that 
results from subarachnoid space extension into an intra-seller 

position and a stretching of the pituitary stalk [2-6]. ES syn-
drome (ESS) refers to an anatomical and radiological condi-
tion, first described by Busch in 1951 [6]. ESS is complete or 
partial, depending on whether the sella turcica is completely 
or partially filled with CSF; this results in displacement of the 
pituitary gland, and therefore ESS is the pathological variant 
[6, 7]. In partial ESS, there is a pituitary gland thickness of 
3 - 7 mm, with the sella filled less than 50% with CSF [6]. On 
the other hand, total ESS refers to when the pituitary gland 
thickness is less than 2 mm, and spinal fluid fills over half of 
the sella [6]. ESS patients have one or more pituitary hormone 
deficiencies [6].

Regarding pathophysiology and etiology, ESS is subdivid-
ed into two categories: primary ESS (PES) and secondary ESS 
(SES). PES occurs when there is increased CSF pressure along-
side a defect in the diaphragma sellae [2, 3, 6, 8-10]. While 
there is no clear genetic association known to cause a predis-
position to PES, it is likely that the incompetent diaphragma 
sellae was present at the patient’s birth [3]. The pathogenetic 
mechanisms of PES are not well established, but an ischemic 
atrophy of the adenohypophysis may be involved in the devel-
opment of a PES with idiopathic chronic raised intracranial 
pressure, preventing the recovery of the gland volume after 
the intracranial pressure is restored to normal values [8, 11]. 
Restitution of ES may also be an indicator of ordinary intrac-
ranial pressure [11]. This is rarely known to cause pituitary 
dysfunction [6, 12]. On the other hand, there is a reported case 
in which a diagnosis of PES with anterior pituitary dysfunction 
was made in the absence of any history of pituitary irradiation, 
pituitary adenoma, or surgery [6]. SES can occur as a result of 
damage to the pituitary itself (e.g., pituitary apoplexy) or as a 
consequence of surgery, radiation treatment, immunotherapy 
or other novel forms of treatment, hemorrhage, autoimmune 
hypophysitis, neurosarcoidosis, or an infarction of the pituitary 
gland, and it may occur at any time during the patient’s life 
[2, 3, 6, 13-16]. In addition, a relationship has been reported 
between infection with Hantaan virus and SES [17].

In adults, ES is most commonly found in older women 
who have given birth to multiple children, and who are obese 
and suffer from hypertension, and it may be asymptomatic 
[2, 6, 18]. In children, however, ES is more frequently asso-
ciated with clinical symptoms and endocrinopathies, particu-
larly growth hormone (GH) deficiency, hypogonadotropism, 
or multiple pituitary hormone deficiencies [2]. Regardless of 
body mass index, PES patients show an increased cardiovas-
cular [12]. In addition, there is an association between worse 
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lipid and glucose profiles, and higher Framingham scores, with 
secondary hypothyroidism, even subclinical, as well as hypo-
gonadism [12].

As far as we are aware, we have reported the first known 
case of adrenal insufficiency due to insufficient adrenocortico-
tropic hormone (ACTH) secretion to be caused by total PES, 
together with a brief review of literature. This case would help 
clinicians for procedure of diagnosis and treatment for ESS.

Case Report

A 64-year-old woman was transported suffering from persis-
tent lower abdominal pain, vomiting, and low-grade fever. She 
had also been transported to our hospital 2 years ago due to the 
same complaint. Her medical history included total blindness 
when she was in her 30s, undergoing fibroid surgery when she 
was in her 40s, schizophrenia, type 2 diabetes mellitus without 
any complications, hypertension, and dyslipidemia. She was 
treated with risperidone, metformin, voglibose, candesartan, 
and pravastatin. The patient was unemployed and did not have 
any food or drug allergies. She had never experienced abnor-
mal menstruation, including amenorrhea, and had a son. She 
had no family history of any immunodeficiency disorders or 
other congenital anomalies. She was independent for everyday 
activities, lived alone, and received food delivery services. On 
the other hand, she had sometimes complained about fatigue 
or abdominal pain, especially in the morning, according to her 
detailed history. This case report was approved by the Kanaz-
awa Medical University Himi Municipal Hospital ethics com-
mittee and carried out in conformance with the principles of 
the Declaration of Helsinki.

She was 150 cm tall and weighed 57 kg, and she was 
obese, but without moon face, skin rashes, or striae. Her vital 
signs were abnormal, with a blood pressure of 104/58 mm Hg, 
a heart rate of 76 regular beats/min, a body temperature of 37.6 
°C, oxygen saturation of 97% in ambient air, and a respiratory 
rate of 16/min; her Glasgow Coma Scale score was 15 (Eye 
(E) 4 Verbal (V) 5 Motor (M) 6) points. She complained of 
tenderness throughout the entire abdomen, and nothing else 
abnormal, including skin findings, was detected upon physi-
cal examination. A routine laboratory examination revealed 
increased values of white blood cells, lactate dehydrogenase, 
creatine kinase, and decreased values of blood urea nitrogen, 
sodium, and chloride. On the other hand, other values were 
normal, including complete blood count, biochemistry, casual 
blood glucose, ammonia, and urine tests (Table 1). In addition, 
no dramatic hormone secretion abnormality was confirmed in 
spotting pituitary, thyroid, and adrenal gland hormone exami-
nations. In an imaging examination, a cranial computed to-
mography (CT) scan revealed ES in the pituitary gland with a 
height of 1 mm (Fig. 1). A magnetic resonance imaging (MRI) 
scan found CSF filling the sella turcica, and its intensity was 
the same as the cerebral ventricle (iso-intensity in T1-weighted 
image, and high intensity in T2-weighted image), in addition 
to the similar findings of the CT scan (Fig. 2a, b). On the other 
hand, chest and abdominal CT scans revealed normal findings. 
At this point, we suspected her diagnosis was ESS, which led 

to insufficient ACTH secretion and adrenal insufficiency. Af-
ter she was hospitalized, we measured daily ACTH and corti-
sol secretion (Fig. 3) and performed two hormone load tests, 
namely an insulin tolerance test (ITT) and intravenous (IV) 
administration of Novolin R® 6 U (0.1 U/kg), and an anterior 
pituitary function test through combined IV administration of 
four hypothalamic releasing hormones: corticotropin-releasing 
hormone (CRH), thyrotropin-releasing hormone (TRH), lute-
inizing hormone-releasing hormone (LH-RH), and growth-
hormone releasing factor (GRF) (Figs. 4, 5). As a result, we 
confirmed a disappearance of diurnal variation of cortisol, 
low ACTH secretion in the morning, and poor ACTH-cortisol 
axis reaction as well as normal hypothalamus-pituitary-gland-
thyroid or adrenal gland axis hormone reaction. More specifi-
cally, on the ITT, a hypoglycemic state occurred 30 min after 
insulin administration and continued until 90 min after; on 
the other hand, we could not regard this as single ACTH de-
ficiency, because its secretion was confirmed. Other pituitary 
hormones had been secreted adequately by the hypothalamus 
upon release of hormone stimulation. On the other hand, her 
daily cortisol secretion to urine was 58.8 mg/dL/day and was 
within normal range.

Based on these results, we suspected the following pa-
thology: CSF filled her sella turcica and caused insufficient 
pituitary hormone secretion. Then, she suffered from adrenal 
gland cortex function failure, and diurnal variation of cortisol 
vanished based on low ACTH secretion. On the other hand, 
cortisol secretion had been sustained at the very limit, and a 
time lag occurred between cortisol and ACTH secretion. The 
phenomenon was due to PES. Along the way, some kinds of 
stress had caused further ACTH hyposecretion, which led to 
her symptoms. Therefore, she only ever experienced hypona-
tremia due to temporary adrenal insufficiency when she expe-
rienced stress. Her gonadal hormone function had been main-
tained because she hadn’t experienced amenorrhea, and she 
had given birth. The cause of her complete blindness was sus-
pected to be due to compression of the optic nerve by ES. On 
the other hand, the cause of ES in this case remained unclear.

Although we could not get a definite diagnosis, we diag-
nosed it as adrenal insufficiency due to inappropriate ACTH 
secretion caused by PES. We concluded that it would be safer 
to treat her through corticosteroid replacement therapy, es-
pecially in the morning, because she would repeatedly suffer 
from adrenal insufficiency with high percentages under stress 
conditions. We started hydrocortisone (15 mg/day) from the 
10th hospital day, and she immediately became symptom-free, 
and she was discharged on the 19th hospital day. On the other 
hand, we also expected to administer hydrocortisone (10 mg) 
to be taken in the event of stress, including similar symptoms, 
burn, or trauma.

Discussion

We present the first known case of adrenal insufficiency due to 
insufficient ACTH secretion caused by total PES.

ESS is considered to a relatively rare entity, but research 
reports that it is present in 5.5-20% of autopsies, and that it is 
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Table 1.  Result of Laboratory and Urine Examination

Parameter (units) Measured value Normal value
Blood
  White blood cells (103/µL) 12.5 3.8 - 8.5
  Red blood cells (106/µL) 4.75 3.78 - 4.97
  Platelets (103/µL) 293 131 - 365
  Aspartate transaminase (IU/L) 23 12 - 31
  Alanine aminotransferase (IU/L) 20 8 - 40
  Lactic acid dehydrogenase (IU/L) 228 110 - 210
  Gamma-glutamyl transpeptidase (IU/L) 23 9 - 49
  Total bilirubin (mg/dL) 1.18 0.3 - 1.2
  Total protein (g/dL) 7.4 6.7 - 8.3
  Albumin (g/dL) 3.4 3.9 - 4.9
  Creatine kinase (IU/L) 175 50 - 170
  Blood urea nitrogen (mg/dL) 6.8 8 - 22
  Creatinine (mg/dL) 0.6 0.4 - 0.8
  Amylase (IU/L) 50 39 - 134
  Sodium (mEq/L) 122 138 - 146
  Potassium (mEq/L) 3.7 3.6 - 4.9
  Chloride (mEq/L) 86 99 - 109
  Calcium (mg/dL) 8 7.1 - 10.1
  Low-density lipoprotein cholesterol (mg/dL) 109.5 66 - 141
  High-density lipoprotein cholesterol (mg/dL) 39 41 - 95
  Triglyceride (mg/dL) 96 30 - 150
  Plasma glucose (mg/dL) 184 70 - 109
  HbA1c (NGSP) (%) 6.1 4.6 - 6.2
  C-reactive protein (mg/dL) 0.07 0 - 0.4
  Procalcitonin (ng/mL) 0.1 0 - 0.5
  Ammonia (µg/dL) 24 20 - 70
Spotted hormone
  Thyroid-stimulating hormone (µIU/mL) 4.024 0.541 - 4.261
  Free triiodothyronine (pg/mL) 2.05 2.39 - 4.06
  Free thyroxine (ng/dL) 0.86 0.72 - 1.52
  Aldosterone (pg/mL) 72.3 35.7 - 240
  Adrenocorticotropic hormone (pg/mL) 14.9 7.2 - 63.3
  Prolactin (ng/mL) 6.1 6.12 - 30.54
  Adrenaline (ng/mL) 0.04 0 - 0.1
  Noradrenaline (ng/mL) 0.25 0.1 - 0.5
  Dopamine (ng/mL) < 0.01 0 - 0.3
  Plasma renin activity (ng/mL/h) 0.6 0.2 - 3.9
  Cortisol (µg/dL) 24.9 4.5 - 21.1
  Antidiuretic hormone-free water (pg/mL) 4.7 0 - 2.8
  Growth hormone (ng/mL) 0.48 0.126 - 9.88
Urine
  Urobilinogen - -
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also present in an estimated 12% of neuroimaging patients [3, 
19]. Additionally, some reports note an even higher incidence 
in clinical practice, with estimates of up to 35% [3]. ESS in-
cidence peaks in the forties through sixties [3, 9]. However, 
the incidence of pediatric ES varies significantly by population 
surveyed, ranging from as little as 1.2% in children without en-
docrine symptoms to as much as 68% in children with known 
endocrinopathy [2].

The prevalence of PES (i.e., ES with no discernible cause) 
is not precisely known; estimates range from 2-20% [1]. In a 
clinical analysis of 123 cases of PES in China, the average age 
of (43 males, 80 females) PES patients was 59.2 ± 13.6 years 
(ranging 24 - 92 years), among whom 61% of the patients were 
in the age group 50 - 69 years old [6]. It was demonstrated that 
there is a female predisposition with a ratio of 4:1 or 5:1 over 
males, in females with a history of multiple pregnancies, and 
that PES is more common in obese patients [3, 9].

Endocrine abnormalities are present in less than 20% of 
cases of ES [3]. Although pituitary hormonal dysfunction is 
more commonly seen in women, it appears to occur more 
frequently in men with ES [3]. 50% of patients present with 
multiple hormonal deficiencies; among these, the endocrine 
abnormality mostly commonly found in PES patients is hyper-
prolactinemia [6]. In addition, among patients with PES, it is 
estimated that 1 in 80,000 individuals has central hypothyroid-
ism [6].

ES is usually discovered in the course of brain imaging 
studies performed for separate indications, and in most cases, 
the condition is asymptomatic [20]. Patients with compromised 
pituitary function may have histories and physical exams that 
are consistent with any or all pituitary hormone deficiencies 
[3]. ES may result in impairments to a variety of endocrine 
glands, for which the pituitary gland produces crinins [20]. De-
spite the relatively high incidence of ESS (as much as 5% of 
the population as a whole), it is commonly ignored as a cause 
of various symptoms [20]. ES complications may potentially 
include partial or complete hypopituitarism, or hormone hy-
perfunctioning, including hyperprolactinemia-induced infertil-
ity in ES [3, 21]. Though ES may be largely asymptomatic 
in adult patients, in children it is more likely to be associated 
with clinical symptoms and endocrinopathies, particularly GH 
deficiency, hypogonadotropism, or multiple pituitary hormone 
deficiencies [2, 22].

Because endocrine function is ordinarily intact, patients 

Parameter (units) Measured value Normal value
  Occult blood reaction - -
  Protein - -
  Sugar 3+ -
  pH 7.5 5 - 7.5
  Ketone body 1+ -
  Bilirubin - -
  Nitrite - -
  White blood cells - -
  Sodium (mEq/L) 70 40 - 156
  Potassium (mEq/L) 12.3 16 - 56
  Chloride (mEq/L) 51 117 - 127
  Creatinine (mg/dL/day) 84.94 37 - 300
  Cortisol (µg/day) 58.8 26 - 187

HbA1c: hemoglobin A1c; NGSP: National Glycohemoglobin Standardization Program.

Table 1.  Result of Laboratory and Urine Examination - (continued)

Figure 1. Cranial computed tomography scan from the emergency 
room. An empty sella is confirmed in the pituitary gland (red arrow), 
with a height of 1 mm.
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with ESS typically have normal histories and physical exams 
[3]. Clinical manifestations of ESS include headache (the most 
typical manifestation), hypopituitarism, CSF rhinorrhea, visu-
al abnormalities and deterioration including impairment of the 
visual field, overweight/obesity, hypertension, irregular men-
ses, primary amenorrhea, and multiple pregnancies, some of 
which may often be associated with intracranial hypertension 
[3, 5, 8, 9, 23-25]. In addition, there are reports of episodes 
of vertigo, dizziness, and hearing loss; osteoporotic fractures; 
persistent non-fusion of the hand epiphyses; and bradycardia 
[10]. One study found that frequent symptoms of ESS patients 
included fatigue (56.1%), headache (34.1%), nausea and vom-

iting (17.9%), gonadal dysfunction (17.1%), visual abnormali-
ties (5.7%), and hypopituitarism crisis (3.3%) [26]. Addition-
ally, another paper reported that hypopituitarism had been 
found in 54% of patients, and among these, 36.6%, 31.7% and 
17.1% had been patients with central hypoadrenalism, hypog-
onadism, and hypothyroidism, respectively [26]. Although hy-
perprolactinemia and hypopituitarism, including GH or other 
hormone deficits, represent the most common endocrine ab-
normalities in both male and female patients, ESS is typically 
heterogeneous in both its clinical manifestation and hormonal 
alterations, and can sometime reach severe extremes, leading 
to cases of papilledema, CSF rhinorrhea, or reduced visual 

Figure 2. Cranial magnetic resonance imaging scan from the emergency room. An empty sella is confirmed in the pituitary gland 
(red arrow), with a height of 1 mm. Cerebrospinal fluid has filled the sella turcica and its intensity is the same as the cerebral 
ventricle (iso-intensity in T1-weighted image (a), high intensity in T2-weighted image (b)).
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acuity [8, 9]. Naturally, the occurrence of hypopituitarism in 
patients with complete ESS was significantly higher than that 
in those with partial ESS (P < 0.05) [26]. Furthermore, in 13% 
of patients, ESS was concomitant with other autoimmune dis-
eases, including 9% with Graves’ disease and 2% with Cush-
ing’s syndrome due to adrenal adenoma [26]. On the other 
hand, there may be increased incidences of hypertension, CSF 
rhinorrhea, and pseudotumor cerebri among ESS patients [6]. 
Additionally, for ESS patients, hypopituitarism should be con-

sidered in all patients with syndrome of inappropriate secretion 
of antidiuretic hormone (SIADH) like the clinical picture with 
no apparent cause (e.g., bronchogenic carcinoma), and even 
in patients who demonstrate mild dehydration with inappro-
priately low serum sodium [6]. Severe hyponatremia should 
alert physicians to Addisonian crises [6]. Recurrent manic-like 
episodes can also be induced by hyponatremia, possibly as a 
result of ESS [27]. In our case, recurrent manic-like episodes 
had been confirmed, and hyponatremia was seen upon her ad-

Figure 3. Daily ACTH and cortisol secretions. ACTH: adrenocorticotropic hormone.

Figure 4. Result of insulin tolerance test. ACTH: adrenocorticotropic hormone; GH: growth hormone.
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mission; therefore, we suspected adrenal cortical insufficiency 
as the cause.

For a diagnosis of ESS, a careful history and physical ex-
amination should first be conducted, with regards to symptoms 
of hypopituitarism [6]. In addition, because ES is a radiologic 
finding and diagnosis, the differentials relating to this entity 
stemming from each specific cause (e.g., intracranial hyperten-
sion) should be considered [1, 3, 5]. It is necessary to consider 
the significance of using a combination of clinical findings, 
pituitary gland function examination, and brain imaging study 
when scanning to check for a diagnosis of ESS [5, 7, 17, 28]. 
In most patients, ESS was initially discovered as an incidental 
finding through imaging studies, and in nearly a quarter of pa-
tients, ESS was discovered during diagnostic anterior pituitary 
deficiency evaluation, which is more common in men [9]. On 
the other hand, children with ES findings require endocrino-
logic and ophthalmologic evaluation [2].

There have been significant advances in pituitary imaging 
over the past few decades: most diagnoses are made through 
an MRI scan, and pituitary imaging is recommended in pa-
tients who have pituitary hormone excess, hypopituitarism, or 
mass effect in the sella [9, 29]. Modern imaging modalities 
have vastly improved our ability to detect and characterize 
sellar masses, and to characterize the extent and spread of le-
sions in and around the sella more accurately [29]. In addi-
tion, intraoperative MRI scans may help increase sellar mass 
resection completeness [29]. Other imaging modalities, such 
as magnetic resonance angiography, CT scans, and CT angiog-
raphy, also play important roles in specific cases [29].

An overall pituitary function evaluation was essential for 
patients with headache and fatigue, or with suspected ESS 

[26]. In addition, although hormone deficiencies are found in 
only a small fraction of ESS patients, a full pituitary hormone 
workup is the indicated screening approach at diagnosis, and 
patients should be referred to an endocrinologist [3]. There-
fore, it is advisable to be aware of the need for hormone level 
evaluations at the time of diagnosis, and for diagnosis purpos-
es, testing of the entire pituitary axis is appropriate and highly 
recommended in patients with ESS [1, 3]. However, there are 
currently no society-based guidelines, and it remains unclear 
whether, and to what extent, asymptomatic adult patients in 
which ES was incidentally discovered should undergo hormo-
nal disturbance diagnostic testing [1]. In most cases, pituitary 
function is normal despite the pituitary gland’s abnormal ap-
pearance of the pituitary gland, but in approximately 20% of 
cases, any or all pituitary hormone levels may be affected [3]. 
Hyperprolactinemia and GH deficiency appear to be the two 
most common findings in ES: hyperprolactinemia is present 
in 10-17% of cases and may be due to a microprolactinoma or 
functional hyperprolactinemia, while GH deficiency is present 
in 4-60% of cases, but its clinical significance in adults is un-
clear [3]. Gonadotropin deficiency is found in 2-32% of cases, 
while ACTH, thyroid-stimulating hormone (TSH), and anti-
diuretic hormone (ADH) deficiencies are less frequent, with 
incidences of approximately 1% each [3]. Specifically, in some 
reports, authors advised following basic neuroendocrinologi-
cal testing: fasting cortisol, free thyroxine (FT4), estradiol or 
testosterone, insulin-like growth factor 1 (IGF-1), and prolac-
tin [1]. In addition, the following labs are necessary for pi-
tuitary function evaluation in any patient found to have ES: 
for the adrenal axis, early-morning fasting cortisol levels are 
a screening option for ACTH deficiency, and overtly low lev-

Figure 5. Result of anterior pituitary function test through combined intravenous administration of four hypothalamic releasing 
hormones. A FT4 test was performed twice: preload, and 120 min later. TSH: thyroid-stimulating hormone; FT4: free thyroxine; 
LH: luteinizing hormone; FSH: follicle-stimulating hormone; ACTH: adrenocorticotropic hormone; PRL: prolactin; GH: growth 
hormone.



Articles © The authors   |   Journal compilation © J Endocrinol Metab and Elmer Press Inc™   |   www.jofem.org 151

Usuda et al J Endocrinol Metab. 2020;10(5):144-153

els of cortisol (less than 3.0 µg/dL) are considered consistent 
with adrenal insufficiency [3]. Morning cortisol levels greater 
than 11.0 (or, some authors suggest, 14.0) µg/dL suggest that 
adrenal insufficiency is highly unlikely, while morning cortisol 
levels of 3.1 to 11.0 (14.0) µg/dL are indeterminant and can 
warrant further testing, such as ACTH stimulation testing [3]. 
If morning cortisol levels are low, an ACTH level should be 
obtained and correlated to the low morning cortisol levels, to 
help differentiate primary from secondary/central adrenal in-
sufficiency [3]. Metyrapone testing can also be of assistance 
in this diagnosis [3]. If corticosteroid excess is suspected, an 
ACTH level needs to be once more correlated with cortisol 
levels, and a workup for Cushing’s syndrome should be the 
next step [3]. From this point of view, in this case, morning 
cortisol levels were 7.3 µg/dL: indeterminant adrenal insuffi-
ciency is suspected, and further testing such as ACTH stimula-
tion testing is warranted.

If pituitary tropic hormones are inappropriately low in the 
presence of low target hormones, physicians should screen for 
secondary endocrine insufficiencies [6]. Moreover, it is easy 
to overlook pituitary deficiencies in the event that only tropic 
hormones are used for hormone deficiency evaluations [6]. 
In particular, it is difficult to diagnose hyponatremia due to 
isolated ACTH deficiency, as it is ordinarily indistinguishable 
from non-endocrine SIADH [30]. For microadenoma, visual 
field testing and screening for hypopituitarism are not consid-
ered necessary, but in the event that it is associated with ES, 
both visual field testing and screening for hypopituitarism are 
necessary [19]. In this case, we ultimately diagnosed it as total 
PES, because total pituitary gland thickness was less than 2 
mm, and over 50% of the sella was filled with CSF; however, 
the etiology was unclear.

In most cases, no treatment is necessary for ESS [3]. ESS 
treatment includes replacement of hormone deficiencies, with 
occasional surgical measures for the relief of obstructive in-
tracranial lesions [2]. A multidisciplinary approach, integrat-
ing endocrine, neurologic and ophthalmologic expertise, is 
strongly advocated, and is recommended for the proper diag-
nosis, management, treatment, and follow-up of ESS and all 
related abnormalities [8].

Most patients with ES remain asymptomatic throughout 
their life and require no treatment; however, in cases where 
isolated ACTH deficiency develops, corticosteroid treatment 
should be enforced in order to avoid fatal consequences [30]. 
Patients allergic to succinate ester can tolerate alternative 
ester-free corticosteroids [31]. Patients with hypopituitarism 
should be given hormone replacement therapy in time, and fol-
lowed up afterwards, but chronic hyponatremia should always 
be corrected gradually, in order to avoid osmotic myelinolysis 
syndromes [26, 32].

When patients with ES findings present with visual im-
pairment or deterioration, a surgical treatment may be neces-
sary [22]. The main goal of this surgery is to elevate sellar 
content through a transsphenoidal approach [22]. Currently, 
chiasmapexy is an effective surgical method for treating visual 
deterioration caused by ESS, to correct the downward dis-
placement of the suprasellar visual system into an ES, which 
causes visual impairment, and various materials are used for 
the elevation of the optic chiasm [33-35]. Intradural chias-

mapexy is indicated in treatment of SES, while the extradural 
approaches are suggested for surgical management of PES 
[33]. Endoscopic endonasal chiasmapexy with septal cartilage 
and sphenoidal sinus bone is also worth considering as an op-
tion, as it is minimally invasive, and involves a decreased risk 
of infection [34]. However, the use of artificial substances may 
bring a risk of graft infection, and after surgery, fat and muscle 
may be absorbed over the long term [35]. There is also the pos-
sibility that bone and cartilage may be unavailable in sufficient 
quantities [35]. One advantage of iliac bone is its reduced like-
lihood of absorbing and becoming infected compared to syn-
thetic materials [35]. This approach may be suitable for reop-
erative cases, especially in patients whose septal cartilage has 
been removed in a previous surgery [35]. This method halts 
visual deterioration and may be worth considering as an option 
for chiasmapexy operations [35]. On the other hand, another 
report introduced a novel technique for the precise reconstruc-
tion of the sellar floor, using a heterologous bone block to re-
store the anatomic elements of the sella turcica; the technique 
was simple and reproducible, and allowed for nearly exact and 
persistent elevation of sellar content [22]. Furthermore, intra-
operative MRI scans help to achieve adequate sellar packing 
while avoiding both insufficient packing and overpacking [36]. 
According to some reports, bariatric surgery may be effective 
in intracranial hypertension treatment; however, no data exists 
regarding ESS [18].

As a prognosis, the presence of ESS does not affect life 
expectancy, as it is generally a benign condition [3]. On the 
other hand, when a specific hormone deficiency or excess is 
present, the prognosis varies depending on the specific hor-
mone abnormality and its treatment [3]. In addition, because 
ES or pituitary atrophy and endocrine impairments can mani-
fest even decades after radiation and chemotherapy, patients of 
these should undergo regular follow-ups, including pituitary 
MRI scans and hormonal examinations [37]. Ultimately, the 
potentially lethal outcome of pituitary infection makes the cor-
rect diagnosis and therapy critical [16].

This case study has several limitations. First, this paper 
reviews a single case report and case series of ESS. There-
fore, the actual situation of ESS may differ from the results 
of the literature review, due to reporting bias. Second, we did 
not measure hormone values during the patient’s convalescent 
stage; therefore, we should have measured them and compared 
them with the values at time of admission for a detailed diag-
nosis. Third, metyrapone testing should be performed to assist 
in this diagnosis.

In conclusion, we have reported the first known case of ad-
renal insufficiency due to insufficient ACTH secretion caused 
by total PES. This case highlights the complex pathology, pro-
cedure of diagnosis, and treatment for ESS. On the other hand, 
further investigations are needed to clarify the precise patho-
genesis of ESS.
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