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     Abstract 

 
Adrenal disorders encompass a broad range of conditions that affect the adrenal glands, leading to abnormal 
production of hormones such as cortisol, aldosterone, and androgens. These disorders include Addison’s disease, 
Cushing’s syndrome, hyperaldosteronism, and adrenal tumors, each of which presents unique diagnostic and 
therapeutic challenges. This article reviews the etiology, pathophysiology, and management of common adrenal 
disorders, focusing on recent advancements in diagnostic techniques and therapeutic interventions. Additionally, it 
explores the role of hormonal assays, imaging modalities, and surgical treatments in managing these conditions. 
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Introduction  
 

The adrenal glands are small, triangular-shaped organs 
located atop each kidney. Despite their size, they play a 

crucial role in regulating various bodily functions through 
the secretion of hormones such as cortisol, aldosterone, 
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and catecholamines. Adrenal disorders arise when these 
glands produce too much or too little of these hormones, 
leading to conditions such as Addison's disease, Cushing's 
syndrome, hyperaldosteronism, and adrenal tumors. 
Adrenal disorders can present with a wide range of 
symptoms, depending on the type and severity of 
hormonal imbalance. Some disorders, like Addison's 
disease, lead to cortisol deficiency, while others, such as 
Cushing's syndrome, result from excess cortisol 
production. Early diagnosis and treatment are critical to 
prevent long-term complications and improve quality of 
life for patients. This review discusses the etiology, clinical 
presentation, diagnostic approaches, and treatment 
strategies for key adrenal disorders. 
 

Methods and Materials 
 
2.1 Study Design 
 
This review article was conducted as a narrative synthesis 
of existing literature on adrenal disorders. The objective 
was to summarize recent research, diagnostic strategies, 
and treatment modalities for adrenal disorders. Articles 
were identified through systematic searches of PubMed, 
Google Scholar, and other medical databases. 
 
2.2 Data Sources and Search Strategy 
 
A comprehensive search was performed using the 
following keywords: “Adrenal disorders,” “Addison’s 
disease,” “Cushing’s syndrome,” “hyperaldosteronism,” 
and “adrenal tumors.” Only peer-reviewed articles 
published between 2013 and 2023 were included in the 
review. Research papers, clinical trials, meta-analyses, and 
systematic reviews were evaluated. Studies involving both 
adult and pediatric populations were considered. 
 
2.3 Inclusion and Exclusion Criteria 
 
Inclusion criteria: 

• Studies focused on adrenal disorders (Addison's disease, 

Cushing's syndrome, hyperaldosteronism, adrenal 

tumors). 

• Peer-reviewed research with human subjects. 

• Articles published in English between 2013 and 2023. 

Exclusion criteria: 
• Studies without peer review. 

• Articles focused solely on animal models. 

• Non-English publications. 

 

Results 
 
3.1 Overview of Adrenal Disorders 
 
Adrenal disorders vary in terms of pathophysiology and 
clinical presentation. The most common conditions 
include: 
 
3.1.1 Addison’s Disease (Primary Adrenal 
Insufficiency) 
 
Addison's disease is a rare disorder caused by inadequate 
production of cortisol and aldosterone. Autoimmune 
destruction of the adrenal cortex is the most common 
cause, although infections, tumors, and genetic disorders 
can also lead to adrenal insufficiency. 
 
Symptoms: 
 

• Chronic fatigue 

• Weight loss 

• Hypotension 

• Hyperpigmentation of the skin 

Diagnostic Techniques: 
 

• Corticotropin (ACTH) Stimulation Test: Measures 

cortisol levels before and after an injection of synthetic 

ACTH. 

• Electrolyte Panels: Hypokalemia and hyponatremia are 

common findings. 
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Test Normal Range Abnormal in Addison's Disease 

Cortisol 6-23 mcg/dL (morning) <5 mcg/dL (after ACTH test) 

Sodium (Na+) 135-145 mmol/L <130 mmol/L 

Potassium (K+) 3.5-5.0 mmol/L >5.0 mmol/L 

Table 1: Diagnostic Findings in Addison’s Disease 

 
 

3.1.2 Cushing’s Syndrome 
 
Cushing’s syndrome results from chronic exposure to 
elevated cortisol levels. The condition is commonly caused 
by prolonged glucocorticoid therapy or endogenous 
overproduction due to adrenal adenomas or pituitary 
adenomas (Cushing's disease). 
 
Symptoms: 
 

• Central obesity 

• Moon face 

• Buffalo hump 

• Hypertension 

• Osteoporosis 

Diagnostic Techniques: 
 

• 24-Hour Urinary Free Cortisol Test: Measures cortisol 

excretion over a 24-hour period. 

• Dexamethasone Suppression Test: Assesses the body’s 

ability to suppress cortisol production.

 
 

 
 

Test Normal Range Abnormal in Cushing’s Syndrome 

24-Hour Urinary Free Cortisol <100 mcg/day >100 mcg/day 

Dexamethasone Suppression Cortisol <1.8 mcg/dL after test >1.8 mcg/dL after test 

Table 2: Diagnostic Tests for Cushing’s Syndrome 

 
 
 

3.1.3 Hyperaldosteronism 
 
Hyperaldosteronism is caused by excessive production of 
aldosterone, leading to sodium retention, hypokalemia, 
and hypertension. The condition is most often due to 
adrenal adenomas or hyperplasia. 
 
Symptoms: 
 

• Hypertension 

• Muscle weakness 

• Fatigue 

• Increased thirst and urination 

Diagnostic Techniques: 
 

• Plasma Aldosterone-Renin Ratio (ARR): Elevated ratio 

indicates primary hyperaldosteronism. 

• Saline Infusion Test: Suppresses aldosterone in normal 

individuals but not in those with hyperaldosteronism. 

 
3.1.4 Adrenal Tumors 
 
Adrenal tumors, both benign (adenomas) and malignant 
(adrenocortical carcinoma), can disrupt normal hormone 
production. Tumors may be hormonally active (functional) 
or inactive (non-functional). 
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Symptoms: 
 

• Weight gain (if functional tumor) 

• Hypertension 

• Abdominal pain (if large tumor) 

Diagnostic Techniques: 
 

• CT Scan/MRI: Imaging to assess tumor size and location. 

• Adrenal Vein Sampling: Measures hormone levels 

directly from the adrenal veins. 

 

Discussion 
 
4.1 Pathophysiology of Adrenal Disorders 
Adrenal disorders arise from dysfunction in the adrenal 
glands, leading to hormone imbalance. For example, 
Addison’s disease results from autoimmune destruction of 
the adrenal cortex, leading to insufficient cortisol and 
aldosterone production. In contrast, Cushing's syndrome is 
characterized by excessive cortisol, often due to adrenal or 
pituitary tumors. Understanding the underlying 
mechanisms of these disorders is essential for effective 
management. 
 
4.2 Advances in Diagnostic Techniques 
 
Recent advancements in imaging technologies, such as 
high-resolution CT and MRI, have improved the detection 

of adrenal tumors and hyperplasia. Hormonal assays, 
including plasma renin and aldosterone measurements, 
have become the gold standard for diagnosing conditions 
like hyperaldosteronism. Furthermore, genetic testing is 
playing an increasingly important role in identifying 
hereditary forms of adrenal disorders, such as congenital 
adrenal hyperplasia. 
 
4.3 Treatment Modalities 
 
4.3.1 Pharmacological Management 
 

• Addison’s Disease: Lifelong hormone replacement 

therapy with hydrocortisone and fludrocortisone is 

essential. 

• Cushing’s Syndrome: Pharmacologic treatments, 

including metyrapone or ketoconazole, help suppress 

cortisol production, although surgery is often the definitive 

treatment. 

• Hyperaldosteronism: Spironolactone, an aldosterone 

antagonist, is the first-line treatment. 

4.3.2 Surgical Interventions 
 
Adrenalectomy, or the surgical removal of one or both 
adrenal glands, is the treatment of choice for adrenal 
tumors and hyperaldosteronism. In Cushing's disease 
caused by pituitary adenomas, transsphenoidal surgery is 
often performed. 

 

 
 

Disorder Primary Treatment Additional Treatment Options 

Addison’s Disease Hormone Replacement Therapy Dietary modifications (increase salt) 

Cushing’s Syndrome 
Surgery (adrenalectomy or pituitary 
surgery) 

Medications (ketoconazole, metyrapone) 

Hyperaldosteronism Spironolactone Adrenalectomy (for adenoma) 

Adrenal Tumors Adrenalectomy (if functional tumor) Chemotherapy (for carcinoma) 

Table 3: Treatment Approaches for Common Adrenal Disorders 

 
4.4 Challenges and Future Directions 
 
While significant progress has been made in diagnosing 
and treating adrenal disorders, challenges remain. Access 
to timely and accurate diagnostic tools in low-resource 
settings can be limited. Furthermore, the cost and side 
effects of long-term hormone replacement therapy can be 

burdensome for patients with adrenal insufficiency. Future 
research should focus on developing more targeted 
therapies, improving diagnostic accuracy through genetic 
testing, and ensuring equitable access to care. 
 
 
 

https://sciencehoodpublishing.org/journals/endocrine-studies-and-disorders-


S.A Sabiha Sulthana, Bommidi Tejasri (2024), Adrenal Disorders – A Comprehensive Review of Etiology, 
Diagnosis, and Treatment, 1(1): DOI: SH-ESD-RA-002. 

      Copyright© S.A Sabiha Sulthana 

5 | 

                                                                                           Endocrine Studies and Disorders 

 

Conclusion 
 
Adrenal disorders, including Addison’s disease, Cushing’s 
syndrome, hyperaldosteronism, and adrenal tumors, 
present significant diagnostic and therapeutic challenges. 
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