Adrenalectomy

Authored by
mohammad looti

November 14, 2025

RECOMMENDED CITATION

mohammad looti (2025). Adrenalectomy. PSYCHOLOGICAL SCALES. Retrieved from
https://scales.arabpsychology.com/?p=25751

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://scales.arabpsychology.com/?p=25751
https://scales.arabpsychology.com/?p=25751
https://scales.arabpsychology.com
https://scales.arabpsychology.com

Adrenalectomy

Adrenalectomy

Primary Disciplinary Field(s): Surgery, Endocrinology, Oncology

1. Core Definition

An adrenalectomy constitutes the definitive surgical procedure involving the removal of one or both
of the adrenal glands, which are small, triangular-shaped organs situated atop the kidneys. This
operation is classified as a major endocrine surgery, typically performed to manage pathologies
arising from these glands, which are critical producers of essential hormones. The adrenal glands
are responsible for synthesizing and secreting corticosteroids (including cortisol and aldosterone)
and catecholamines (such as adrenaline and norepinephrine). Consequently, the primary objective
of an adrenalectomy is to eliminate the source of abnormal hormone production or to excise
malignant or benign tumorous growths, thereby treating related systemic diseases.

The extent of the procedure is categorized based on the number of glands excised: a unilateral
adrenalectomy involves the removal of a single affected gland, while a bilateral adrenalectomy
necessitates the removal of both glands. Bilateral procedures, although less common, lead to
immediate and permanent hormone dependency, requiring rigorous lifelong hormonal replacement
therapy. The decision to perform an adrenalectomy is predicated upon extensive diagnostic
imaging and endocrinological assessment, ensuring the risk-benefit ratio justifies the invasive
nature of the intervention.

2. Indications and Etiology

The most frequent indication for performing an adrenalectomy is the presence of a mass or tumor
(adenoma or carcinoma) within the adrenal gland. These masses are generally categorized as
either functional (hormone-producing) or non-functional. Functional tumors often present severe
systemic symptoms requiring immediate intervention. Key functional pathologies include
pheochromocytoma, which produces excessive catecholamines leading to hypertensive crises;

aldosterone-producing adenomas (Conn's syndrome), causing primary hyperaldosteronism; and
cortisol-producing adenomas, resulting in Cushing's syndrome. Excision of these tumors provides
a cure for the endocrine imbalance.

Non-functional tumors, while not secreting hormones, may require removal if they reach a size that
suggests a high risk of malignancy (typically greater than 4-6 cm in diameter) or if they are
definitively diagnosed as adrenal carcinoma. Furthermore, adrenalectomy is sometimes employed
in palliative care for patients with metastatic disease, particularly when the adrenal tumor is
causing uncontrolled pain or hemorrhage. In rare and complex cases, bilateral adrenalectomy may
be performed as a last resort to treat severe, uncontrollable cases of Cushing's disease
(originating from the pituitary gland) after other treatments have failed, a procedure sometimes
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referred to as total adrenal ablation.

3. Surgical Approaches and Techniques

Historically, adrenalectomy was performed exclusively using the traditional open surgical
approach, which involves a large incision (either subcostal, flank, or thoracoabdominal) to allow
direct visualization and access to the retroperitoneal space. While effective, the open technique is
highly invasive, associated with significant post-operative pain, longer hospital stays, and
increased recovery time. Today, the open approach is primarily reserved for cases involving very
large tumors (e.g., greater than 10 cm), highly aggressive malignancies, or tumors that have
invaded surrounding tissues, necessitating complex adjacent organ resection.

The current standard of care for the majority of benign or smaller malignant adrenal masses is the
minimally invasive laparoscopic adrenalectomy. This technique utilizes several small incisions
through which a camera and specialized surgical instruments are inserted. Laparoscopic
procedures can be performed via the transabdominal route or the retroperitoneal route. The
laparoscopic approach offers substantial benefits over open surgery, including reduced blood loss,

significantly less post-operative pain, lower risk of wound complications, and a quicker return to
normal activity. The recent advancements in robotic surgery have further refined the laparoscopic
technique, providing surgeons with improved dexterity and high-definition 3D visualization, which is
particularly beneficial for technically challenging resections or for removal of tumors located in
difficult anatomical positions.

4. Pre-Operative Preparation

Thorough pharmacological preparation is paramount for ensuring patient safety and optimal
surgical outcomes, particularly when dealing with functional adrenal tumors that produce high
levels of hormones. For patients diagnosed with a pheochromocytoma, inadequate pre-operative
preparation carries an extremely high risk of intra-operative hypertensive crisis, myocardial
infarction, or stroke due to massive catecholamine release during tumor manipulation. This
necessitates rigorous alpha-adrenergic blockade (typically starting 10-14 days before surgery) to
normalize blood pressure and expand plasma volume, often followed by beta-adrenergic blockade
if tachycardia persists once the alpha blockade is established.

Similarly, patients with Cushing's syndrome or Conn's syndrome require targeted endocrine
preparation. Those with Cushing's must have their hyperglycemia and hypokalemia corrected, and
they frequently require peri-operative glucocorticoid coverage to prevent acute withdrawal
symptoms post-excision. Patients with Conn's must have their potassium levels stabilized and
blood pressure optimized, often utilizing mineralocorticoid receptor antagonists, ensuring the best
physiological state for surgical intervention and minimizing post-operative complications related to
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severe electrolyte imbalance.

5. Physiological Consequences and Management

The immediate and long-term consequences of adrenalectomy are intrinsically linked to the loss of
hormone production by the excised gland(s). The removal of even one functional gland
necessitates careful pre- and post-operative monitoring, especially regarding cortisol production. If
a functional gland is removed, the remaining contralateral gland may be suppressed and require
temporary steroid supplementation. Crucially, a bilateral adrenalectomy results in the immediate
and total cessation of endogenous production of essential glucocorticoids (cortisol),
mineralocorticoids (aldosterone), and catecholamines. This state mandates lifelong hormonal
replacement to prevent life-threatening adrenal crisis.

Hormonal replacement protocols typically involve daily oral administration of hydrocortisone or
prednisone to substitute for cortisol, managing stress response and metabolism. Additionally,
fludrocortisone is often prescribed to replace aldosterone, which is vital for maintaining sodium and
potassium balance and regulating blood pressure. Patients undergoing replacement therapy must
be educated thoroughly on stress dosing--the essential practice of increasing their corticosteroid
dosage during periods of iliness, severe injury, or high physical stress--to mimic the body's natural
response mechanisms and prevent acute adrenal insufficiency, a potentially fatal complication that
arises when the body cannot mount an adequate stress response.

6. Risks and Complications

As with any major surgery, adrenalectomy carries inherent non-specific risks, including infection,
hemorrhage, injury to adjacent organs (such as the spleen, pancreas, liver, or kidney), and
complications related to general anesthesia. However, specific complications tied to the adrenal
glands and the surrounding endocrine system are of heightened concern. During the procedure,
significant blood pressure lability is a common risk, especially during the manipulation and
resection of pheochromocytomas, requiring precise and meticulous anesthetic management to
stabilize the patient's hemodynamics.

Post-operatively, the primary endocrine risk is acute adrenal insufficiency (adrenal crisis),

particularly following unilateral removal of a cortisol-producing tumor where the contralateral gland
has been suppressed by chronic, high cortisol levels. This risk requires immediate initiation of
steroid coverage and careful weaning. Another significant long-term risk associated specifically
with bilateral adrenalectomy performed for Cushing's disease is the development of Nelson's
syndrome. This occurs when the pituitary gland, released from the negative feedback of cortisol,
begins to hypersecrete adrenocorticotropic hormone (ACTH), potentially leading to rapid pituitary
tumor enlargement and pronounced hyperpigmentation.
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7. Further Reading

Adrenalectomy (Wikipedia)
Surgery (Wikipedia)
Endocrinology (Wikipedia)
Cortisol (Wikipedia)

Adrenal Insufficiency (Wikipedia)
Pheochromocytoma (Wikipedia)
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