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Abstract

BACKGROUND

Empty sella is an anatomical and radiological finding of the herniation of the
subarachnoid space into the pituitary fossa leading to a flattened pituitary gland.
Patients with empty sella may present with various symptoms, including headache due
to intracranial hypertension and endocrine symptoms related to the specific pituitary
hormones affected. Here, we report a female patient who developed persistent
postoperative hypotension caused by subclinical empty sella syndrome after a simple

surgery.

CASE SUMMARY

A 47-year-old woman underwent vocal cord polypectomy under general anesthesia
with endotracheal intubation. She denied any medical history, and her vital signs were
normal before the surgery. Anesthesia and surgery were uneventful. However, she
developed dizziness, headache and persistent hypotension in the ward. Thus,
intravenous dopamine was started to maintain normal blood pressure, which improved
her symptoms. However, she remained dependent on dopamine for over 24 h without
any obvious anesthesia- and surgery-related complications. An endocrine etiology was
then suspected, and further examination showed a high prolactin level, a low normal
adrenocorticotropic hormone level and a low cortisol level. Magnetic resonance
imaging of the brain revealed an empty sella. Therefore, she was diagnosed with empty
sella syndrome and secondary adrenal insufficiency. Her symptoms disappeared one

week later after daily glucocorticoid supplement.

CONCLUSION
Endocrine etiologies such as pituitary and adrenal-related dysfunction should be
considered in patients showing persistent postoperative hypotension when anesthesia-

and surgery-related factors are excluded.
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Core Tip: Perioperative hypotension is commonly caused by hypovolemia, reduced
vascular tone and cardiac insufficiency. Occasionally, perioperative hypotension can be
attributed to an endocrine etiology such as empty sella syndrome, as in our patient,
which led to decreased adrenocorticotropic hormone secretion and secondary adrenal
insufficiency. Therefore, clinicians managing persistent hypotension should consider

the endocrine dysfunctions when common hypotension causes are excluded.

INTRODUCTION

Empty sella is an anatomical and radiological finding of the herniation of the
subarachnoid space into the sella turcica, which results in an elongated stalk and a
flattened pituitary('-3l. The incidence of primary empty sella is approximately 8%-35% in
the general population. Most people with empty sella are asymptomatic. Patients with
symptoms may experience headache due to increased intracranial pressure and
endocrine dysfunctions depending on the affected hormones, including
hyperprolactinemia and hypopituitarism. Rarely, primary empty sella is found without
any hormone deficiency in some patientsl4l.

Perioperative hypotension is a common phenomenon. Common causes of
perioperative hypotension include hypovolemia, reduced vascular tone and cardiac
insufficiency caused by anesthesial>®l. However, postoperative hypotension can also be

attributed to rare-endocrine etiologies. Here we describe a patient who was
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asymptomatic before surgery but developed persistent postoperative hypotension due

to empty sella syndrome.

CASE PRESENTATION

Chief complaints

The patient had hoarseness for two months.

History of present illness
A 47-year-old woman weighing 50 kg was presented to us with a two-month history of
hoarseness after an influenza. She was diagnosed with vocal cord polyps and was
scheduled for vocal cord polypectomy under general anesthesia. Her preoperative
ood pressure was 112/78 mmHg, and her heart rate was 85 beats per minute.
Anesthesia was induced intravenously with fentanyl (0.25 mg), propofol (100 mg), and
Ecuronium (50 mg), and the patient was then intubated. The anesthesia was
maintained with propofol (100 pg/kg/min), remifentanil (0.5 pg/kg/min), and 1%
inhaled sevoflurane. The surgery lasted approximately 15 min with a negligible amount
of bleeding. Intraoperative blood pressure was stable, and no vasoactive drugs were
administered. After surgery, the patient was transferred to the post-anesthesia care unit.
Approximately one hour after the surgery, the patient was awake and extubated. She
showed a gradual decrease in blood pressure in the recovery room. However, this
decrease did not cause concern as her blood pressure was still in the normal range. Her
symptoms progressed when she went back to the ward, where she developed low
blood pressure and dizziness. Her lowest blood pressure was 77/45 mmHg after fluid
therapy. Therefore, intravenous dopamine (3.3 mg/kgmin) was administered to
maintain normal blood pressure and the patient’s symptoms improved. Surprisingly,
the patient remained dependent on dopamine for more than 24 h without any obvious
anesthesia- and surgery-related complications. Therefore, an endocrine etiology was
suspected. Her blood hormone levels were then tested, and she underwent brain

magnetic resonance imaging (MRI).
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History of past illness
The patient did not have a history of past illness.

Personal and family history
She denied any personal and family history.

Physical examination

On physical examination, her vital signs were as follows: Body temperature 36.0 °C;
blood pressure, 94/73 mmHg with dopamine infusion; heart rate 62 beats per minute
and respiratory rate, 16 breaths/min. The patient reported dizziness and slight throat

pain.

Laboratory examinations
Endocrine examination of her blood sample revealed an increase in prolactin, a low
normal adrenocorticotropic hormone (ACTH) and a decreased cortisol level. The other

hormones tested were in the normal range (Table 1).

Imaging examinations

Brain MRI revealed an empty sella (Figure 1).

FINAL DIAGNOSIS

Empty sella syndrome and secondary adrenal insufficiency.

TREATMENT
Following diagnosis of empty sella syndrome and secondary adrenal insufficiency, the
patient was started on intravenous methylprednisolone treatment. Her blood pressure

gradually increased to the normal range and dopamine infusion was stopped.
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OUTCOME AND FOLLOW-UP

Two days later, the patient's symptoms subsided. She was switched to oral prednisone
tablets and discharged from the hospital. A telephone interview one year after hospital
discharge revealed that the patient did not have any discomfort and did not require

further examination or treatment.

BISCUSSION

Empty sella is an anatomical finding of a flattened pituitary in the sellar space filled
with cerebral fluid. Primary empty sella is caused by anatomical abnormalities,
increased intracranial pressure or enlarged pituitary gland without underlying
pathologies. While secondary empty sella results from pathogenic conditions, such as
genetic diseases, hypophysis, pituitary stroke, Sheehan syndrome, pituitary surgery
and/or radiation therapy, brain trauma, and infection!l. Empty sella is more likely to
be present in women than in men. The reason for the development of empty sella
syndrome in our patient is unknown. Revision of her medical history did not show any
obvious cause. As she did not report any discomfort before surgery while performing
daily activities and thus empty sella syndrome was not diagnosed. We suspected that
the surgery and anesthesia caused a stress response much greater than what she
encountered during daily activities, resulting in her symptoms soon after the surgery.
The perioperative influence of empty sella syndrome varies depending on the specific
hormones affected. Hormonal assessment is advocated in all patients with empty sella.
Both multiple and isolated pituitary hormones deficiencies can be found in these
patients. Hypopituitarism is most common with a 50% prevalence in primary empty
sella patients. Hyperprolactinemia due to a lack of the inhibitory effect of dopamine
from the hypothalamic region is also frequently found in empty sella syndromel!-471,
Pituitary hormones from both anterior and posterior lobe are essential for maintenance
of blood pressure, especially under stress. Notably, thyroid stimulating hormone (TSH)
and ACTH from the anterior lobe are important for the production of thyroxine and

cortisol, both of which show permissive effects on the actions of catecholamines.
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Lamont and colleagues reported a rare case in which both ACTH and vasopressin were
decreased in a patient with empty sella syndrome undergoing cardiac surgeryl8l. Their
patient suffered from hypotension post-operatively, and supplement of both cortisol
and vasopressin corrected the symptom. Rarely, panhypopituitarism can be found with
empty sella syndrome. Our patient showed an affected anterior lobe and presented with
a normal TSH and free triiodothyronine (FT3), a mild high prolactin, a low normal
ACTH, and a low cortisol level. In this case, posterior lobe hormone such as vasopressin
were less likely to be affected as sodium and potassium level, 24-h urine amount and
urine and plasma osmolarity (not shown) were in the normal range. Therefore, cortisol
supplementation was effective in controlling her symptom.

Surgery and anesthesia can induce stress response which is associated with elevated
cortisol level. In a patient with normal hypothalamus-pituitary-adrenal axis function,
even minimal invasive surgeries can induce upregulation of cortisol due to the stress
response, especially with general anesthesial’l. Patients undergoing minimal invasive
surgeries show increased cortisol level over 24 h post-surgery and the cortisol level is
doubled than that of the healthy unstressed adults('?l. For moderate and high invasive
surgeries, the mean cortisol level is much increased compared with minimal invasive
procedures and remains elevated even up to post-operative day 7'°l. Endotracheal
intubation and extubation and opening the mouth with a mouth prop are the steps that
may induce the strongest stress during the polypectomy procedure, although
polypectomy per se is not particularly invasive. The anesthesia record of our patient
showed an increased blood pressure from the start of the surgery, which suggested an
increased stress response. Adequate analgesia and muscle relaxation are essential to
minimize the stress responseltll.

Patients with lesions in the hypothalamus-pituitary-adrenal axis and those with
chronic steroid intake may exhibit insufficient cortisol secretion in an emergent
situationl1z14.  Although administration of “stress doses” of steroids during the
perioperative period is controversial, some authors advocate the administration of such

doses depending on the surgical stress risk due to the possible detrimental

7/8




consequences of adrenal crisis. Our patient could have been benefited from

preoperative administration of steroids.

CONCLUSION

Our case highlights the importance of endocrine hormones in maintaining blood
pressure. Empty sella syndrome affecting hormones from the pituitary and the
downstream target hormones can lead to severe perioperative hypotension. When
perioperative hypotension occurred without apparent common surgery and anesthesia

related reasons, endocrine etiology should be considered and evaluated.
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