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Cushing syndrome is a complex hormonal disorder that can lead to distinctive
physical features, most notably the development of a "buffalo hump" and "moon
face." These characteristic signs are often among the first clues that prompt
medical professionals to investigate underlying endocrine abnormalities.
Understanding the causes, symptoms, diagnosis, and treatment options
associated with Cushing syndrome is essential for patients and healthcare
providers alike.

What Is Cushing Syndrome?

Cushing syndrome occurs when the body is exposed to high levels of cortisol,
a steroid hormone produced by the adrenal glands. Cortisol plays a vital role
in various bodily functions, including regulating metabolism, reducing
inflammation, and assisting with stress response. However, excessive cortisol
levels can disrupt normal physiological processes, leading to a range of
clinical features.

The condition can be endogenous, meaning it results from internal factors
such as tumors of the pituitary or adrenal glands, or ectopic sources
producing adrenocorticotropic hormone (ACTH). Alternatively, it can be
exogenous, caused by prolonged use of corticosteroid medications.

Why Does Cushing Syndrome Lead To "Buffalo
Hump" and "Moon Face"?

The appearance of a buffalo hump and moon face in Cushing syndrome patients
is due to abnormal fat redistribution caused by excess cortisol. Cortisol
influences fat metabolism and distribution, leading to characteristic fat
deposits in specific areas.

The "Buffalo Hump"
The buffalo hump refers to a rounded, dorsocervical fat pad located at the
base of the neck and upper back. This accumulation of fat results from
cortisol-induced lipogenesis (fat creation) and abnormal fat distribution,
which causes a characteristic hump that resembles a buffalo's hump.

The "Moon Face"
Moon face describes the round, full facial appearance seen in affected
individuals. Excess cortisol causes fat to deposit in the face, giving it a



swollen, rounded look. The face may appear puffy, with prominent cheeks and a
ruddy complexion.

Causes of Cushing Syndrome

Understanding the underlying causes is crucial for diagnosis and management.
The main causes include:

1. Pituitary Adenomas (Cushing's Disease)
- The most common endogenous cause.
- A benign tumor in the pituitary gland secretes excess ACTH.
- Elevated ACTH stimulates cortisol production by the adrenal glands.

2. Adrenal Tumors
- Tumors of the adrenal cortex autonomously produce excess cortisol.
- Can be benign or malignant.

3. Ectopic ACTH Production
- Tumors outside the pituitary (e.g., small cell lung carcinoma) produce
ACTH.
- Leads to increased cortisol levels.

4. Exogenous Corticosteroid Use
- Prolonged intake of corticosteroid medications like prednisone.
- Mimics endogenous overproduction of cortisol.

Symptoms and Signs of Cushing Syndrome

Apart from the characteristic physical features, patients may experience a
wide array of symptoms:

Weight gain, especially around the abdomen and face

Muscle weakness and fatigue

High blood pressure (hypertension)

Skin changes: thinning, easy bruising, purple striae (stretch marks)

Osteoporosis and bone fractures

Increased blood sugar levels, potentially leading to diabetes

Psychological changes: depression, anxiety, irritability



Irregular or absent menstrual periods in women

Hirsutism (excess hair growth) in women

The development of a buffalo hump and moon face is often visible early and
serves as key clinical indicators.

Diagnosis of Cushing Syndrome

Diagnosing Cushing syndrome involves a combination of clinical suspicion and
laboratory testing. The main steps include:

1. Confirming Elevated Cortisol Levels
- 24-hour urinary free cortisol test.
- Late-night salivary cortisol test.
- Low-dose dexamethasone suppression test.

2. Determining the Cause
- Measurement of plasma ACTH levels.
- Imaging studies such as MRI of the pituitary or CT scans of the adrenal
glands.
- Inferior petrosal sinus sampling in ambiguous cases.

Management and Treatment Options

Treatment strategies depend on the underlying cause of the syndrome:

1. Surgical Intervention
- Transsphenoidal surgery for pituitary tumors.
- Adrenalectomy for adrenal tumors.
- Resection of ectopic ACTH-producing tumors.

2. Medications
- Drugs that inhibit cortisol synthesis (e.g., ketoconazole, metyrapone).
- Management of associated conditions like hypertension and diabetes.

3. Radiation Therapy
- Used when surgery is not successful or feasible.



4. Discontinuing Exogenous Steroids
- Tapering corticosteroid medications under medical supervision.

Prognosis and Long-term Management

The outlook for patients with Cushing syndrome varies based on the cause,
severity, and success of treatment. Early diagnosis and intervention are
associated with better outcomes. If left untreated, prolonged cortisol excess
can lead to severe complications such as cardiovascular disease,
osteoporosis, and increased risk of infections.

Long-term follow-up is essential to monitor for recurrence and manage
residual symptoms. Lifestyle modifications, including a balanced diet,
regular exercise, and smoking cessation, are recommended to mitigate
associated health risks.

Summary

In conclusion, Cushing syndrome is a hormonal disorder characterized by
excessive cortisol levels, which can lead to distinctive physical features
like a buffalo hump and moon face. These signs result from abnormal fat
redistribution caused by cortisol's metabolic effects. Recognizing these
features is vital for early diagnosis, as timely treatment can significantly
improve health outcomes. If you notice unexplained weight gain, facial
swelling, or a prominent neck hump, consulting a healthcare professional is
essential for proper evaluation and management.
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Note: Always seek professional medical advice for diagnosis and treatment of
health conditions.

Frequently Asked Questions

What is Cushing Syndrome?

Cushing Syndrome is a disorder caused by prolonged exposure to high levels of
cortisol, leading to various symptoms including a 'buffalo hump' and 'moon



face'.

What causes the development of a 'buffalo hump' in
Cushing Syndrome?

A 'buffalo hump' results from fat accumulation on the upper back and neck due
to excess cortisol levels in Cushing Syndrome.

How does Cushing Syndrome lead to 'moon face'?

Excess cortisol causes fat redistribution to the face, resulting in a
rounded, swollen appearance known as 'moon face'.

Are 'buffalo hump' and 'moon face' exclusive to
Cushing Syndrome?

While common in Cushing Syndrome, these features can also be seen in other
conditions involving abnormal fat distribution or steroid use.

What are the common symptoms associated with Cushing
Syndrome besides 'buffalo hump' and 'moon face'?

Additional symptoms include obesity, skin thinning, easy bruising, muscle
weakness, high blood pressure, and osteoporosis.

How is Cushing Syndrome diagnosed?

Diagnosis involves laboratory tests measuring cortisol levels in urine,
blood, or saliva, along with imaging studies to identify underlying causes.

Can Cushing Syndrome be treated, and how?

Yes, treatment depends on the cause and may include surgical removal of
tumors, medication to control cortisol production, or radiation therapy.

Is the 'buffalo hump' reversible with treatment of
Cushing Syndrome?

In many cases, the 'buffalo hump' can diminish or resolve after successful
treatment, though some fat deposits may persist.

What are the risks if Cushing Syndrome remains
untreated?

Untreated Cushing Syndrome can lead to serious complications such as
hypertension, diabetes, osteoporosis, infections, and cardiovascular disease.

Who is most at risk of developing Cushing Syndrome?

Individuals using corticosteroid medications long-term or those with tumors
affecting the adrenal or pituitary glands are at higher risk.
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Which Condition Sometimes Results In Development Of A "buffalo Hump" And
"moon Face"?

Cushing syndrome is a complex endocrine disorder that manifests through a
distinctive set of physical features and systemic symptoms. Among its most
recognizable signs are the appearance of a "buffalo hump" and "moon face,"
which together serve as hallmark indicators of excess cortisol levels in the
body. Understanding the underlying mechanisms, clinical presentation, and
diagnostic considerations of Cushing syndrome is essential for timely
intervention and effective management.

---

Understanding Cushing Syndrome: An Overview

Cushing syndrome refers to the clinical state resulting from prolonged
exposure to elevated levels of cortisol, a glucocorticoid hormone produced
primarily by the adrenal cortex. While cortisol plays a vital role in
regulating metabolism, immune response, and stress adaptation, its excess can
lead to a multitude of health issues, including characteristic physical
changes.

Pathophysiology of Cushing Syndrome

The pathogenesis of Cushing syndrome involves dysregulation at various levels
of the hypothalamic-pituitary-adrenal (HPA) axis:

- Adrenal Causes: Autonomous overproduction of cortisol by adrenal tumors
(adenomas or carcinomas).
- Pituitary Causes: Excess secretion of adrenocorticotropic hormone (ACTH) by
pituitary adenomas, known as Cushing disease.
- Ectopic ACTH Production: Non-pituitary tumors (e.g., small cell lung
carcinoma) secreting ACTH.
- Exogenous Sources: Chronic administration of corticosteroid medications.

The resulting hypercortisolism affects multiple organ systems, leading to
metabolic disturbances, immune suppression, osteoporosis, and characteristic
physical features.

---

The Classic Physical Signs: Buffalo Hump and
Moon Face

Among the physical signs of Cushing syndrome, the "buffalo hump" and "moon
face" are particularly distinctive. These features result from fat
redistribution caused by cortisol's effects on adipose tissue.

The "Buffalo Hump"

Definition and Appearance:
The "buffalo hump" refers to a dorsocervical fat pad that appears as a



rounded, bulging accumulation of fat at the base of the neck and upper back.
It resembles the dorsal hump seen in buffaloes, hence the name.

Pathogenesis:
Cortisol influences adipocyte differentiation and fat storage. In Cushing
syndrome:

- Cortisol promotes lipogenesis in specific areas, especially the posterior
neck, upper back, and supraclavicular regions.
- It also causes lipolysis elsewhere, leading to a characteristic
redistribution rather than overall weight gain.
- The resulting fat pad is resistant to weight loss and may become prominent
over time.

Clinical Significance:
The buffalo hump is often a visible and palpable mass, sometimes accompanied
by increased skin pigmentation and striae. Its presence is a key clinical
clue prompting further endocrine evaluation.

The "Moon Face"

Definition and Appearance:
"Moon face" describes a rounded, full facial appearance with prominent facial
fullness and sometimes redness. The face appears swollen and rounded,
resembling the shape of a full moon.

Pathogenesis:
Cortisol's effects on facial adipose tissue lead to:

- Increased fat deposition in the face and neck.
- Fluid retention due to cortisol's mineralocorticoid activity, contributing
to facial swelling.
- Skin thinning and fragility, along with the development of fine wrinkles.

Clinical Significance:
Moon face is often accompanied by other signs such as easy bruising, skin
thinning, and hypertension, emphasizing the systemic effects of cortisol
excess.

---

Mechanisms Underlying Fat Redistribution in
Cushing Syndrome

Understanding the mechanisms behind these physical features involves
examining cortisol's influence on adipose tissue and metabolism.

Cortisol's Role in Adipose Tissue Distribution

- Regional Differences in Receptor Expression:
Cortisol acts via glucocorticoid receptors, which are variably expressed in
different fat depots. The upper back and face have higher receptor
sensitivity, leading to preferential fat accumulation in these areas.

- Adipocyte Differentiation and Lipogenesis:
Cortisol enhances the differentiation of preadipocytes into mature adipocytes



and promotes lipogenesis, particularly in the dorsocervical and facial
regions.

- Inhibition of Lipolysis:
Cortisol inhibits lipolysis in specific fat depots, favoring fat storage over
breakdown.

Influence of Cortisol on Fluid Retention

- Cortisol's mineralocorticoid activity causes sodium retention and potassium
loss, leading to fluid retention, which exacerbates facial swelling and
contributes to the moon face appearance.

---

Additional Clinical Features of Cushing
Syndrome

While "buffalo hump" and "moon face" are prominent signs, Cushing syndrome
has additional systemic features:

- Skin Changes:
Thinning, easy bruising, purple striae, and delayed wound healing.

- Metabolic Effects:
Hyperglycemia, insulin resistance, and dyslipidemia.

- Musculoskeletal Effects:
Muscle weakness, osteoporosis, and proximal myopathy.

- Cardiovascular Manifestations:
Hypertension and increased risk of cardiovascular disease.

- Psychiatric and Cognitive Changes:
Depression, anxiety, and cognitive impairment.

---

Diagnostic Approach to Cushing Syndrome

Early recognition of physical signs like buffalo hump and moon face prompts
biochemical testing to confirm hypercortisolism.

Initial Screening Tests

- 24-Hour Urinary Free Cortisol:
Measures cortisol excretion over a day; elevated levels suggest Cushing
syndrome.

- Late-Night Salivary Cortisol:
Cortisol normally declines at night; elevated late-night levels indicate
disruption of circadian rhythm.

- Overnight Low-Dose Dexamethasone Suppression Test:



Assessing cortisol suppression after dexamethasone administration; lack of
suppression supports diagnosis.

Differentiating Cushing Disease from Ectopic or Adrenal Causes

- Plasma ACTH Levels:
High in pituitary and ectopic causes; low in adrenal tumors.

- Imaging Studies:
MRI of the pituitary, CT scans of adrenal glands, or chest imaging for
ectopic tumors.

---

Treatment Strategies and Prognosis

Management depends on the underlying cause:

- Surgical Removal:
Of adrenal tumors, pituitary adenomas, or ectopic tumors.

- Medical Therapy:
Steroidogenesis inhibitors (e.g., ketoconazole, metyrapone) or glucocorticoid
receptor antagonists.

- Radiation Therapy:
In cases of refractory pituitary tumors.

- Addressing Comorbidities:
Controlling hypertension, hyperglycemia, and osteoporosis.

Prognosis:
Timely diagnosis and treatment can reverse physical features and prevent
systemic complications. If left untreated, Cushing syndrome can lead to
significant morbidity and mortality.

---

Conclusion

The development of a "buffalo hump" and "moon face" in patients is emblematic
of the profound metabolic and hormonal disturbances characteristic of Cushing
syndrome. These features reflect the complex effects of cortisol on adipose
tissue distribution, fluid balance, and skin integrity. Recognizing these
signs is crucial for clinicians, as they often serve as the initial clues
prompting further investigation into cortisol excess. Understanding the
pathophysiology behind these physical features not only aids in diagnosis but
also underscores the importance of comprehensive management strategies to
mitigate systemic risks associated with hypercortisolism.

---
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Note: This article is intended for informational purposes and should not
replace professional medical advice. If you suspect you have symptoms of
Cushing syndrome, consult an endocrinologist or healthcare provider for
proper evaluation and management.
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