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Short Communication

Anaesthetic considerations for adrenalectomy: A clinical communication
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Abstract

Adrenalectomy refers to the surgical removal of one or both adrenal glands. Common indications for performing adrenalectomy are pheochromocytoma,
adrenocortical carcinoma, cushing’s syndrome, and metastatic disease. Anaesthetic management of these patients is complicated by endocrine dysfunction,
potential for severe hemodynamic and potential electrolyte instability. This article discusses key anaesthetic considerations, including preoperative evaluation,

intraoperative management, and postoperative care, with a focus on optimizing patient safety and outcomes.
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1. Introduction

The adrenal glands are paired endocrine glands situated on
the superior aspect of each kidney, composed of two distinct
regions: the adrenal cortex and the adrenal medulla.t

Adrenal Cortex is composed of three histologically
distinct zones: Zona Glomerulosa: The outermost layer,
responsible for the synthesis of mineralocorticoids, primarily
aldosterone. Aldosterone regulates electrolyte homeostasis
by promoting sodium retention and potassium excretion in
the kidneys, thereby controlling fluid balance and blood
pressure. Zona Fasciculata: The middle layer, which is
primarily involved in the synthesis of glucocorticoids,
particularly cortisol. Cortisol plays a key role in the
regulation of glucose metabolism, immune function, and the
body’s stress response. It also helps in protein catabolism and
modulates the inflammatory response. Zona Reticularis: The
innermost cortical layer, synthesizing androgens (precursors
to sex hormones), such as dehydroepiandrosterone (DHEA)
and androstenedione. These androgens contribute to the
development of secondary sexual characteristics and affect
libido.23

Adrenal Medulla is composed of chromaffin cells that
synthesize and release catecholamines, primarily epinephrine
and norepinephrine. These hormones are crucial for the
body's acute stress response, facilitating the fight-or-flight
response by increasing heart rate, vasoconstriction, blood
pressure, and metabolic rate. Any pathological dysfunction
can lead to profound cardiovascular and metabolic
consequences, requiring a tailored anaesthetic approach.
Adrenalectomy presents unique perioperative challenges,
including hypertensive crises (pheochromocytoma), adrenal
insufficiency (Cushing’s syndrome), and electrolyte
imbalances (Conn’s syndrome). Proper preoperative
preparation, intraoperative vigilance, and postoperative
monitoring are crucial to mitigate these risks and ensure a
successful outcome.*®

2. Preoperative Evaluation

The cornerstone of successful anaesthetic management for
adrenalectomy is a through preoperative assessment and
management.  Various  disorders  require  different
preoperative optimisation.

Pheochromocytoma causes paroxysmal hypertension,
tachycardia, and arrhythmias due to excessive epinephrine
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and norepinephrine release. Without adequate preoperative
preparation, patients are at risk of severe intraoperative
hemodynamic instability. Preoperative Optimization: Alpha-
blockade (e.g., phenoxybenzamine or doxazosin) for 7-14
days to control blood pressure and prevent intraoperative
hypertensive crises. Beta-blockade (e.g., propranolol,
atenolol) added after alpha-blockade to manage reflex
tachycardia. Adequate fluid resuscitation to counteract
vasodilation and hypovolemia after tumor removal.
Preoperative echocardiography to assess catecholamine-
induced cardiomyopathy.

Cushing’s Syndrome (Hypercortisolism): Excessive
cortisol production leads to hypertension, hyperglycaemia,
muscle weakness, obesity, and immunosuppression,
increasing perioperative risks. Preoperative Optimization:
Control hypertension and diabetes with antihypertensives and
insulin.  Correct  hypokalaemia ~ with  potassium
supplementation. Evaluate for steroid dependence—patients
on chronic steroids require stress-dose corticosteroids
perioperatively to prevent adrenal crisis. Consider
thromboprophylaxis due to the hypercoagulable state.

Conn’s Syndrome (Hyperaldosteronism): Excess
aldosterone results in hypertension, hypokalaemia, metabolic
alkalosis, and volume overload, increasing the risk of
arrhythmias and fluid shifts. Preoperative Optimization:
Spironolactone and potassium supplementation to correct
hypokalaemia. Control blood pressure with
antihypertensives.  Monitor  electrolytes  closely, as
intraoperative potassium fluctuations can cause arrhythmias.

General Assessment preoperatively requires
cardiovascular Evaluation: ECG, echocardiogram, and blood
pressure control are critical, especially in pheochromocytoma
and Cushing’s patients. Respiratory Considerations: Patients
with Cushing’s syndrome may have obesity-related
hypoventilation or obstructive sleep apnoea, necessitating
careful airway management. Endocrine and Metabolic
Testing: Cortisol, aldosterone, and catecholamine levels
guide perioperative steroid and fluid management.®

3. Intraoperative Management

Adrenalectomy presents unique intraoperative challenges,
particularly in cases involving catecholamine-producing
tumors or hormonal imbalances. Monitoring: Standard
monitoring (ECG, pulse oximetry, capnography, temperature
monitoring). Invasive arterial blood pressure monitoring for
real-time  hemodynamic  assessment, especially in
pheochromocytoma cases. Central venous catheterization
may be useful for fluid and vasopressor administration in
high-risk cases. Cardiac output monitoring (e.g., oesophageal
Doppler) may assist in guiding fluid therapy and vasopressor
use.

Anaesthetic Technique: General anaesthesia with
endotracheal intubation is standard. Total intravenous

anaesthesia (TIVA) with propofol and remifentanil is
preferred in pheochromocytoma to avoid volatile
anaesthetics that may trigger catecholamine release. Regional
techniques (epidural analgesia) may be used during
laparotomic approaches. Neuromuscular blockade facilitates
surgical access, particularly in laparoscopic procedures.

Pheochromocytoma  during tumor  manipulation:
hypertensive crises is expected, which is to be managed by
the use short-acting vasodilators (sodium nitroprusside,
nicardipine) and beta-blockers (esmolol) if tachycardia
develops. After tumor removal: Hypotension is to be
expected due to sudden catecholamine withdrawal, which is
treat with vasopressors (norepinephrine, epinephrine or
phenylephrine) and fluid resuscitation. Cushing’s Syndrome:
Hypertension, hyperglycaemia, and fluid overload require
careful titration of antihypertensives and insulin. Steroid
supplementation is essential to prevent adrenal insufficiency.
Conn’s Syndrome: Monitor potassium closely to prevent
intraoperative arrhythmias. Adjust ventilatory settings as
metabolic alkalosis may cause respiratory compensation.’

Surgical Approach Considerations: Laparoscopic
adrenalectomy (preferred) requires CO, insufflation, which
can lead to hypercapnia and increased intra-abdominal
pressure. Adjust ventilation to prevent respiratory acidosis.
Careful intraoperative monitoring required as
pneumoperitoneum causes reduced venous return and cardiac
output. Open adrenalectomy (for large or malignant tumors)
has higher risks of blood loss and longer recovery. Robust
fluid management and transfusion readiness are needed.
Higher postoperative pain and longer recovery time may
necessitate multimodal analgesia.®

Ventilation and  Fluid  Management:  Avoid
Hypervolemia as it may lead to pulmonary edema, especially
in Cushing’s and Conn’s syndrome patients. Prevent
Hypoxia. Lung recruitment manoeuvres may be required in
laparoscopic adrenalectomy to counteract
pneumoperitoneum effects. %0

4. Postoperative Care

The primary postoperative concerns are hemodynamic
stability, pain control, and hormonal balance. Risk of adrenal
Insufficiency: Patients undergoing bilateral adrenalectomy
require lifelong steroid replacement (hydrocortisone with or
without  fludrocortisone).  Patients  with  unilateral
adrenalectomy may need temporary steroid therapy until the
remaining gland compensates. Hemodynamic Instability:
Rebound  Hypotension and  Hypoglycaemia  after
pheochromocytoma removal or steroid deficiency in
Cushing’s patient should be closely monitored in an ICU
setting. VVasopressors or steroid replacement may be needed.
Close monitoring od sodium and potassium levels is required.
Pain Control: Laparoscopic procedures require less analgesia
than open surgery. Multimodal analgesia (acetaminophen,
NSAIDs, opioids as needed) minimizes opioid-related
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respiratory depression. Epidural infusions and TAP blocks
may be desirable. Complication Monitoring - Adrenal Crisis:
Monitor for hypotension, hypoglycaemia, and electrolyte
imbalances. Infection and Wound Healing: Cushing’s
patients have increased risk due to immunosuppression.
Arrhythmias: Potassium imbalances in Conn’s syndrome can
lead to postoperative cardiac complications.

5. Conclusion

The anaesthetic management of adrenalectomy requires a
patient-specific approach, addressing the underlying
endocrine disorder, potential hemodynamic instability, and
surgical complexity. Preoperative optimization,
intraoperative vigilance, and postoperative monitoring are
key to reducing morbidity and ensuring successful outcomes.
Close collaboration between anaesthetists, endocrinologists,
and surgeons is essential to tailor the perioperative plan and
manage complications effectively.
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