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ACROMEGALY

Primary Disciplinary Field(s): Endocrinology, Medicine, Physiology

1. Core Definition

Acromegaly is a chronic, progressive endocrine disorder characterized by the overproduction of

growth hormone (GH) after the closure of the epiphyseal growth plates in the skeleton. This

condition typically manifests in middle-aged adults, differentiating it fundamentally from prepubertal

onset disorders. The term itself, derived from the Greek words akron (extremity) and megas

(large), accurately describes the most visible clinical feature: the enlargement of the skeletal

appendages, including the hands and feet, alongside noticeable changes in facial structure. Unlike

normal growth processes which cease following puberty, the persistent high levels of GH and its

mediator, insulin-like growth factor 1 (IGF-1), lead to the disproportionate growth of bone,

cartilage, and soft tissues throughout the body, resulting in significant morbidity and mortality if left

untreated.

The insidious nature of Acromegaly often leads to a significant delay in diagnosis, frequently

spanning several years. Because the physical changes associated with the condition--such as

thickening of the skin, changes in jaw structure (prognathism), and general organomegaly--are

gradual, they are often attributed to normal aging by both the patient and, sometimes initially, by

healthcare providers. Recognition requires a high degree of clinical suspicion, focusing not just on

the enlargement of extremities but also on systemic symptoms like hypertension, diabetes mellitus,

and debilitating joint pain, all of which are secondary consequences of the hormonal imbalance.

Furthermore, Acromegaly represents a severe disruption to the hypothalamic-pituitary-somatic

axis. The excessive hormonal output affects virtually every system in the body, leading to

complications far beyond cosmetic changes. The disease is defined by its systemic impact,

including cardiovascular disease, respiratory issues (like sleep apnea), and metabolic

derangements, necessitating a multidisciplinary approach to management involving

endocrinologists, neurosurgeons, cardiologists, and rheumatologists. The overall goal of therapy is

to normalize the hormonal milieu to prevent the serious, life-threatening comorbidities associated

with chronic GH hypersecretion.

2. Etiology and Pathophysiology

The overwhelming majority (over 95%) of Acromegaly cases are caused by a benign tumor of the

pituitary gland, known as a somatotroph adenoma. This tumor autonomously secretes excessive

amounts of growth hormone (GH), regardless of the body's regulatory feedback mechanisms.

Under normal physiological conditions, GH secretion is tightly controlled by the hypothalamus,
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which releases Growth Hormone-Releasing Hormone (GHRH) and somatostatin, an inhibitory

hormone. In the context of the adenoma, however, the tumor cells bypass these checks, leading to

chronic hypersecretion. The size of the tumor--often categorized as microadenoma (less than 10

mm) or macroadenoma (10 mm or larger)--is critical not only for hormonal function but also for

local effects, such as compression of surrounding structures like the optic chiasm, which can cause

visual disturbances.

The primary mechanism through which GH exerts its clinical effects is indirect, mediated principally

by IGF-1. When GH is released into the bloodstream, it travels to the liver and other peripheral

tissues, stimulating the production and release of IGF-1. IGF-1 is the key anabolic hormone

responsible for cell proliferation and tissue growth. In a patient with Acromegaly, persistently

elevated GH leads to supranormal levels of circulating IGF-1, which drives the characteristic

somatic overgrowth. The severity of the clinical features often correlates directly with the

magnitude of the IGF-1 elevation, making IGF-1 a crucial biomarker for diagnosis and monitoring

therapeutic response, distinguishing active disease from quiescent states.

While pituitary adenomas are the main cause, ectopic production of GH or GHRH accounts for a

small, though clinically important, percentage of cases. Ectopic GH production is extremely rare

but can originate from non-pituitary tumors, such as pancreatic or lung carcinoid tumors. More

commonly, ectopic GHRH production from tumors (often neuroendocrine in nature) stimulates the

normal somatotroph cells in the pituitary gland to overproduce GH. These non-pituitary causes are

typically associated with more aggressive clinical courses and present unique challenges in

diagnosis and localization. Genetic predisposition, though uncommon, is also recognized,

particularly in contexts like Multiple Endocrine Neoplasia type 1 (MEN1) or Carney Complex, where

pituitary tumors form part of a broader clinical syndrome involving multiple endocrine organs.

3. Clinical Manifestations and Diagnostic Criteria

The clinical presentation of Acromegaly is diverse, involving musculoskeletal, cardiovascular,

metabolic, and neurological systems. Musculoskeletal changes are the most pathognomonic

features, developing slowly over years: these include acral enlargement (increased shoe and glove

size), broadening of the nose, thickening of the lips, frontal bossing, and mandibular prognathism,

which results in malocclusion of the teeth. Arthropathy, or joint disease, is also universal, affecting

the spine and large joints due to cartilage overgrowth and subsequent degeneration, leading to

chronic pain and reduced mobility, often leading to diagnoses of osteoarthritis before the

underlying endocrine disorder is recognized.

Systemic complications significantly contribute to the elevated mortality rate associated with

untreated Acromegaly. Cardiovascular disease is particularly prominent, including hypertension,

left ventricular hypertrophy (cardiomyopathy), and arrhythmias. The mechanism involves the direct
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trophic effects of GH and IGF-1 on cardiac tissue, leading to structural and functional impairments

that predispose patients to heart failure. Metabolic complications include impaired glucose

tolerance or overt Type 2 diabetes mellitus (present in up to 50% of patients), driven by the anti-

insulin effects of excessive GH. Additionally, patients exhibit an increased risk for developing

various neoplasms, especially colonic polyps and potentially colorectal cancer, necessitating

routine screening protocols for surveillance.

Diagnosis relies on biochemical confirmation of GH and IGF-1 hypersecretion. The gold standard

diagnostic test is the Oral Glucose Tolerance Test (OGTT). In healthy individuals, the ingestion of

glucose suppresses GH levels to undetectable limits; however, in patients with Acromegaly, GH

levels fail to suppress below the conventional threshold of 1.0 ng/mL (or 0.4 ng/mL in highly

sensitive assays). Basal GH levels are useful but can fluctuate throughout the day, making IGF-1

measurement essential. Elevated IGF-1 levels, standardized to age and sex, provide a reliable

measure of integrated GH secretion over time and serve as the primary screening tool. Once

biochemical confirmation is achieved, magnetic resonance imaging (MRI) of the pituitary gland is

mandatory to localize and characterize the underlying adenoma and assess for local mass effects.

4. Differentiation from Gigantism

The key distinction between Acromegaly and gigantism rests solely on the age of onset relative to

skeletal maturity. Both conditions result from excessive growth hormone (GH) secretion, typically

due to a pituitary adenoma. However, gigantism occurs during childhood or adolescence, before

the epiphyseal growth plates (physes) of the long bones have fused. Since the skeleton is still

receptive to the potent anabolic effects of GH and IGF-1, the primary clinical outcome is linear

growth acceleration, leading to extreme stature. Individuals with gigantism often reach heights

significantly above 6 feet 6 inches (200 cm), with relatively proportional body segments, even if soft

tissue changes are also present.

Conversely, Acromegaly is diagnosed in maturity, after the fusion of the epiphyses has occurred,

meaning linear growth is no longer possible. Instead of increasing height, the persistent hormonal

excess stimulates radial and periosteal bone growth, resulting in the characteristic thickening,

broadening, and disproportionate enlargement of extremities and soft tissues, such as the hands,

feet, and mandible. While a patient with treated gigantism might eventually develop some

acromegalic features later in life due to chronic exposure, the primary presentation and historical

definition remain distinct based on pre- or post-epiphyseal closure, reflecting different

pathophysiological effects on the skeletal system.

The distinction is crucial for understanding the patient's clinical history and prognosis. While

gigantism leads to obvious, often rapid, changes in stature that typically prompt earlier medical

intervention, Acromegaly is subtle and slowly progressive, often leading to a delay in diagnosis by
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ten years or more. Furthermore, children with gigantism are generally subject to higher hormonal

burdens for longer periods during development, which can compound comorbidities, although both

conditions carry severe, life-shortening risks if left untreated, emphasizing the importance of early

diagnosis regardless of the age of onset.

5. Treatment Modalities and Management Strategies

The overarching therapeutic goal in managing Acromegaly is to normalize GH and IGF-1 levels,

alleviate tumor mass effects, preserve normal pituitary function, and manage associated

comorbidities. Treatment is typically multimodal, involving surgery, medical therapy, and

sometimes radiation, employed in a sequential or combined fashion depending on the specific

clinical scenario and tumor characteristics. Biochemical normalization is often defined as achieving

an IGF-1 level within the normal range for age and sex, and a suppressed GH level during the

OGTT.

Surgical resection, specifically transsphenoidal adenomectomy, is generally the first-line treatment

for most pituitary adenomas causing Acromegaly. This microsurgical or endoscopic approach,

performed through the nasal cavity, offers the best chance for immediate cure, especially for

microadenomas or smaller macroadenomas that have not invaded critical surrounding structures

like the cavernous sinus. Success rates, defined as achieving biochemical cure, are highly

dependent on the surgeon's experience and the size and invasiveness of the tumor; large tumors

often require adjuvant therapy. For patients who undergo successful surgery, normalization of GH

and IGF-1 often leads to reversal of soft tissue swelling, improvement in symptoms like headache

and sweating, and stabilization of cardiovascular risk factors within months.

Medical therapy is employed for patients whose disease is not cured by surgery, or for primary

therapy when surgery is contraindicated due to patient health or specific tumor characteristics. The

primary classes of drugs include somatostatin receptor ligands (SRLs), which mimic the inhibitory

action of somatostatin and suppress GH secretion; dopamine agonists, which are less potent but

sometimes effective, particularly in co-secreting tumors; and the GH receptor antagonist,

Pegvisomant. Pegvisomant blocks the action of GH at the peripheral receptor level, leading directly

to normalization of IGF-1 levels, making it highly effective, though it requires careful monitoring of

liver enzymes and does not reduce the size of the existing tumor.

6. Prognosis and Long-Term Impact

Untreated Acromegaly leads to significant diminution of quality of life and premature death,

primarily due to severe cardiovascular complications (cardiomyopathy, hypertension), respiratory

failure (often linked to central and obstructive sleep apnea), and increased risk of malignancy

(especially colorectal cancer). Studies consistently indicate that patients with uncontrolled active
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disease have a standardized mortality ratio two to four times higher than the general population.

The long-term prognosis is directly correlated with the degree of biochemical control achieved;

successful and sustained normalization of GH and IGF-1 levels significantly reduces morbidity and

restores life expectancy to near-normal levels, emphasizing the critical need for aggressive and

continuous management.

Even following biochemical cure, many long-term sequelae of the disease may persist. Skeletal

deformities, such as permanent changes in hand and foot size or severe arthropathy due to

irreversible joint damage, are often permanent and require ongoing orthopedic and pain

management. Similarly, while soft tissue swelling reverses quickly, pre-existing cardiac damage,

such as left ventricular hypertrophy and fibrosis, may only partially improve, requiring lifelong

cardiovascular follow-up. Therefore, managing Acromegaly extends beyond controlling hormonal

levels to addressing the irreversible structural damage and managing the chronic comorbidities

that have developed over years of exposure to excess GH.

The psychological impact is also a significant long-term concern. Patients often grapple with body

image issues, social isolation, anxiety, and depression due to the physical disfigurement that

occurs, coupled with the chronic pain and fatigue associated with the disease. Early diagnosis and

extensive patient education are vital for improving psychosocial outcomes, alongside supportive

psychological interventions to help patients adjust to changes in appearance and chronic illness.

Comprehensive care must address not just the endocrine system and physical symptoms, but the

holistic well-being of the individual affected by this complex and life-altering disorder.

Further Reading

Acromegaly (Wikipedia)

Mayo Clinic: Acromegaly

National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK)
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