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Introduction
Osteonecrosis is a debilitating condition that results from the 

interruption of blood flow to bone tissue, causing the bone cells to die 
[1]. Without adequate blood supply, the affected bone becomes weak, 
fragile, and prone to collapse [2]. While osteonecrosis can occur in 
any bone, it most commonly affects the hip joint, followed by the knee 
and shoulder. The condition can develop gradually and may remain 
asymptomatic in its early stages, making it difficult to diagnose until 
significant damage occurs [3,4]. Understanding the causes, symptoms, 
diagnosis, and treatment options for osteonecrosis is essential for both 
prevention and effective management of the condition.

Causes of osteonecrosis

Osteonecrosis can be caused by a variety of factors, many of which 
interfere with the normal blood supply to the bone. One of the most 
direct causes of osteonecrosis is trauma to a bone, particularly fractures 
or dislocations. A fracture near or involving a joint can damage blood 
vessels, reducing the flow of oxygen and nutrients to the bone tissue 
[5]. This lack of blood supply can result in bone death, leading to 
osteonecrosis. The hip is especially vulnerable to osteonecrosis after a 
hip fracture, particularly in elderly individuals.

Long-term use of corticosteroids (such as prednisone) is a well-
established risk factor for osteonecrosis. These medications are 
often prescribed to treat inflammatory conditions like rheumatoid 
arthritis or lupus, but prolonged use can impair blood flow to bones. 
Corticosteroids may cause changes in blood vessels that restrict blood 
flow, resulting in bone tissue damage [6].

Excessive alcohol consumption is another major risk factor for 
osteonecrosis. Chronic heavy drinking can lead to the narrowing 
of blood vessels, reducing blood supply to bones. Alcohol may also 
increase the production of fat cells, which can block blood vessels in 
the bone, further contributing to osteonecrosis [7].

This genetic condition causes abnormal red blood cells, leading to 
blockages in small blood vessels. These blockages can restrict blood 
flow to bones, particularly in the hips and shoulders.

A systemic autoimmune disease that can cause inflammation and 

damage to blood vessels, increasing the risk of osteonecrosis [8].

High blood sugar levels over time can damage blood vessels and 
reduce blood flow to bones.

People with HIV, especially those on antiretroviral therapy, are at 
increased risk of developing osteonecrosis.

Other Factors

Other potential risk factors for osteonecrosis include radiation 
therapy, chemotherapy, certain blood disorders, and genetic 
predisposition. Individuals with a family history of osteonecrosis or 
those who have had joint surgeries may also be at higher risk. The 
symptoms of osteonecrosis vary depending on the severity and location 
of the bone damage. In the early stages, symptoms may be subtle or 
non-existent, making it difficult to diagnose [9]. The most common 
symptom of osteonecrosis is pain in the affected joint, which may 
initially be mild but can become more severe as the bone collapses. The 
pain often worsens with activity or weight-bearing and may be felt deep 
within the joint. As the bone weakens and the joint deteriorates, the 
range of motion may decrease. This can make it difficult to perform 
daily activities that require the use of the affected joint, such as walking 
or lifting objects. In some cases, osteonecrosis can cause swelling and 
inflammation in the affected joint, contributing to pain and stiffness 
[10]. If left untreated, osteonecrosis can lead to complete joint collapse, 
resulting in severe disability and chronic pain.

Diagnosis of osteonecrosis

Diagnosing osteonecrosis often begins with a thorough physical 
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Abstract
Osteonecrosis, also known as avascular necrosis (AVN), is a condition in which the bone tissue dies due to a 

lack of blood supply. This condition can affect any bone in the body but is most commonly seen in the hip, knee, and 
shoulder. Osteonecrosis can occur as a result of trauma, prolonged use of corticosteroids, alcohol consumption, 
or certain medical conditions such as sickle cell disease and lupus. Early stages of osteonecrosis May not present 
obvious symptoms, but as the condition progresses, it can lead to joint pain, dysfunction, and eventual bone collapse. 
Diagnosis is typically made through imaging studies, such as X-rays and MRIs. Treatment options vary depending 
on the severity of the disease and may include medication, physical therapy, surgical intervention, and in advanced 
cases, joint replacement. This article explores the causes, symptoms, diagnostic methods, treatment strategies, and 
prevention of osteonecrosis, highlighting the importance of early detection and intervention.
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examination and medical history, including a review of any risk factors 
such as trauma, corticosteroid use, or alcohol consumption. Imaging 
studies are crucial for confirming the diagnosis and assessing the extent 
of bone damage. X-rays can reveal signs of bone damage, such as joint 
space narrowing, bone collapse, or changes in bone structure. However, 
early-stage osteonecrosis may not show up on X-rays.

MRI is the most sensitive imaging technique for diagnosing 
osteonecrosis, as it can detect early changes in bone tissue and identify 
areas of decreased blood flow.

CT scans may be used to provide a more detailed view of bone 
damage and assess the extent of joint collapse.

In some cases, a bone scan using a radioactive tracer may be 
performed to detect areas of bone damage.

Treatment options for osteonecrosis

Treatment for osteonecrosis depends on the location and severity 
of the condition. The primary goals of treatment are to relieve pain, 
prevent further bone damage, and preserve joint function. Options 
include:

Nonsteroidal anti-inflammatory drugs (NSAIDs) may be prescribed 
to manage pain and inflammation. In some cases, corticosteroid 
injections may provide temporary relief.

Physical therapy may help improve joint mobility and strength, 
reducing pain and preventing further deterioration.

Resting the affected joint and modifying activities to reduce stress 
on the joint can help manage symptoms, particularly in the early stages 
of osteonecrosis.

In cases of early osteonecrosis, core decompression may be 
performed to relieve pressure on the bone and improve blood flow.

In some cases, bone grafting may be used to promote bone 
regeneration and healing.

This procedure involves reshaping the bone to relieve stress on the 
joint and prevent further collapse.

In advanced stages of osteonecrosis, when the bone and joint 
are severely damaged, total joint replacement (such as hip or knee 
replacement) may be necessary to restore function and alleviate pain.

Prevention of osteonecrosis

While some risk factors for osteonecrosis, such as trauma and 

genetic predisposition, cannot be controlled, certain preventive 
measures can reduce the likelihood of developing the condition. These 
include:

Limiting the use of corticosteroids and alcohol

Maintaining a healthy lifestyle, including regular exercise and a 
balanced diet

Managing underlying medical conditions, such as diabetes or 
lupus, to reduce the risk of osteonecrosis

Conclusion
Osteonecrosis is a serious condition that can lead to significant 

pain, joint dysfunction, and disability. Early detection and treatment 
are critical in preventing the progression of the disease and preserving 
joint function. With proper management, many individuals with 
osteonecrosis can maintain an active and fulfilling life. Understanding 
the causes, symptoms, and treatment options for osteonecrosis is 
essential for both patients and healthcare providers to address the 
condition effectively.
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