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OSTEOARTHRITIS         

Risk Factors 

Genetics (hand OA more common in women), hereditary factors, hormonal status (women at higher 

risk following menopause), smoking, previous joint injuries, obesity, joint malalignment and muscle 

strength.  

Epidemiology  

Affects 8.5 million people in the UK each year. It is usually associated with age (50+), generally 

affecting few joints in older people (oligoarticular), but in 5% of cases it can affect younger people 

with a predisposing condition such as previous injury, joint deformity or obesity.  

Pathogenesis  

Influencing factors in OA development include joint injury (causing joint malalignment), obesity 

(altered biomechanical stress causing repeated microtraumas) and genetic abnormalities 

(dysfunctional cartilage production/hypermobility) which lead to cartilage damage and destruction. 

Cartilage damage triggers chondrocytes to proliferate and secrete inflammatory mediators, 

collagens, proteoglycans and proteases which act together to remodel the cartilage matrix and 

initiate inflammatory changes in the synovium and subchondral bone. 

Inflammatory cells, chondrocytes, synoviocytes and fibroblasts secrete IL-1 and TNF-a, which 

stimulate MMP production that digests collagen and proteoglycans in the cartilage matrix. TIMPs are 

down-regulated, leading to less inhibition of these MMPs. 

Fibroblasts also secrete growth factors such as IGF-1 and TGF-b which promote cartilage repair and 

stimulate fibrosis. Over the course of OA they become increasingly deficient, reducing the capability 

for repair. Macrophages also secrete VEGF which stimulates angiogenesis which helps to prolong the 

inflammatory response. Nerve growth is also triggered, causing increased sensitisation to pain. 

IL-1 and TNF-a also inhibit type II collagen production and enhance chondrocyte apoptosis. As 

chondrocyte numbers decrease, the balance between repair and destruction is lost, leading to 

progressive damage to the affected joint. The synthesis of the cartilage matrix fails and the articular 

surface becomes fissured and fibrillated. These fibrillations are replaced with weaker fibrocartilage, 

weakening the joint. Cartilage ulceration exposes underlying bone to increased stress causing 

microfractures. Gaps between these fractures allow synovial fluid to be forced through into them, 

forming osteocysts that weaken the bone. Cartilage chunks that break off in the joint capsule also 

trigger synovitis.  

Osteoblasts and osteocytes attempt to repair the exposed and damaged bone and this produces 

abnormal sclerotic subchondral bone (subchondral scleroses) and osteophytes following bone 

remodelling. This process is stimulated by IL-1, IL-6 and prostaglandins acting on subchondral bone. 

Endochondral ossification occurs, with osteophytes capped by fibrocartilage which gradually ossifies.  
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These processes reduce the joint space due to cartilage destruction and protruding osteophytes 

cause more direct contact between bony articulations, causing reduced joint movement, crepitus 

and pain due to stimulation of joint nociceptors.  

Signs & Symptoms 

Typically only one or a few joints are affected. These include the hips, knees, lower lumbar and 

cervical vertebrae, proximal and distal interphalangeal joints of the fingers, first carpometacarpal 

joints and the first tarsometatarsal joints of the feet. Hebeden nodes are prominent osteophytes at 

the DIP joints and Bouchard’s nodes are rarer and affect the PIP joints and these more commonly 

affect women.  

 Activity-related joint pain 

 Morning stiffness < 30 mins  

 Affected joints are not warm and tender 

Histological Features  

 Fibrillation and cracking of the cartilage matrix 

 Clusters of proliferating chondrocytes 

 Demarcation between calcified and non-calcified cartilage as repair processes attempt to 

rebuild bone 

 Synovial hypertrophy 

 Infiltrates of plasma cells and lymphocytes in the synovium 

Investigations  

In OA these are primarily used to rule out alternative diagnoses.  

 Blood tests – ESR/CRP normal; -ve rheumatoid factor; -ve anti-CCP antibody 

 X-ray – (LOSS) Loss of joint space, Osteophytes, Subchondral cysts, Subchondral sclerosis (X-

ray not needed for diagnosis as doesn’t correlate well with symptoms) 

Differential Diagnosis 

Bursitis, tendonitis, inflammatory arthritis (i.e. RA), alternative autoimmune condition such as SLE if 

associated with systemic inflammatory symptoms, pseudogout 

Management & Treatment  

Core treatments should be offered first which centre around self-management. These include 

education, strengthening exercises and weight loss. Paracetamol and NSAIDs can be offered in 

conjunction to core treatments for pain relief. Intra-articular corticosteroid injections may be 

provided for the relief of moderate to severe pain.  

Other non-pharmacological interventions can be provided such as shock absorbing insoles and 

walking aids.  
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Patients should only be offered joint replacement if core treatments have not proved effective. 

Patients should fully understand the benefits and risks of surgery. Joint replacements last for around 

20 years and this should be taken into consideration when weighing up the pros and cons of surgery.  

Long Term Effects  

Prognosis differs from person to person. Some patients may require surgery whilst others manage 

their condition without it. Patients are advised to stay active, be vigilant in taking their medication 

and attend regular reviews with their healthcare team to discuss any symptoms or concerns and 

plan how to manage them.  

Additional Points  

Osteoarthritis is a form of degenerative arthritis, associated with varying degrees of functional 

limitation and reduced quality of life. 

Primary OA is usually associated with ageing, whilst secondary OA is usually due to a previous injury 

or disease such as gout or a joint injury. Ligament injuries can weaken a joint, causing malalignment 

and altered biochemical stress on a joint leading to injury which develops into OA.  

Obesity increases the risk of OA due to altered biomechanical stress on joints and adipokines 

released by adipocytes. Leptin triggers chondrocytes to release NO, cytokines and MMPs that 

stimulate breakdown of the ECM (proteoglycans, aggrecans etc.), leading to a breakdown of 

cartilage and OA.  

 

 

 

 

 

 


