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Osteoarthritis: Key Points

Perspective:  OA is a disease of the whole 
joint, not just cartilage. 
Diagnosis: Dx of OA is based on clinical 
features and supported by radiography. 
Course: of OA is variable.
Treatment: is based on structural changes, 
pain, and function and can benefit OA
Surgical intervention should be considered 
when medical treatment has failed.





Osteoarthritis
A group of distinct overlapping 
diseases characterized by the 
biomechanical failure of  a 
diarthrodial joint  with:
1. Cartilage loss and  
2. Accompanying articular bone 

response.



Diagnosis of Osteoarthritis

The Lancet 2005 365, 965-973

Some people have risk factors for osteoarthritis, but no disease; some have 
radiographic changes but no symptoms; and some have symptoms and signs 
associated with osteoarthritis. Our understanding of drivers of conversion from 
one of these states to another is incomplete.



Epidemiology of OA

• Estimates of the prevalence are 
imprecise because of difficulties in 
definition.

• 80% over 55 have x-ray evidence. 10-
30% have significant pain and functional 
impairment.

• Hands (DIP, PIP, 1st CMC), knees, hips, 
and 1st MTP joints are the most 
commonly affected.
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Pathologic changes in
osteoarthritis







Articular Cartilage
• Avascular, aneural, alymphatic
• Water- 66-79% depending on age
• Chondrocytes- synthesize all 

components
• Collagen- (mostly type II) gives 

strength and form
• Ground substance- give flexibility,

glycosaminoglycans and proteins







Aging Osteoarthritis
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Tissue

Subchondral bone

Osteophytes

Ligaments

Capsule

Muscle

Synovium

Mechanism of OA Pain

Medullary hypertension

Periosteal nerve stretching
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Distension, inflammation

Spasm

Inflammation

Cartilage has no nerves and is not a direct pain generator. 





FACTORS AFFECTING PAIN 
RESPONSE

• Demographic features (e.g. ethnicity, gender)
• Genetics
• Personality
• Catastrophizing and coping skills
• Expectations of treatment
• Previous pain experiences
• Presence of comorbidities (e.g. depression)



The Lancet 2005 365, 965-973 



OA: An Amplified Pain Response
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Adapted from Gottschalk A, Smith DS. Am Fam Physician. 2001;63(10):1979-1986.

Allodynia
(eg, hugs that feel painful)

Pain in OA
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Risk factors for osteoarthritis
Systemic factors
• Age
• Ethnicity
• Gender
• Genetics
• Hormonal status

Biomechanical factors
• Obesity
• Joint biomechanics
• Muscle weakness
• Joint Injury 
• Occupation
• Physical Activity                                          



Factors in the Pathogenesis of Osteoarthritis

Fingers: DIP’s      +     ++     ++                     +
Fingers: PIP’s      +                                        +  
First CMC joint     +      +                                                           +
First MTP joint     (+) 
Hip                       (+)                                                                                ++
Knee                    (+)    +                   +                                      +             ++
Shoulder              (+)                                                  +             +                     
Ankle                                                                          +
Wrist                                                                           +

Intrinsic factors Extrinsic Factors

Minor
Female                              Inflam- Mechanical    Dysplasia/         

Age   Sex   Heredity  Obesity   mation   Trauma    Disturbances   Angulation 



Dolly
First cloned sheep

Named for Dolly Parton





















Factors associated with hip osteoarthritis: 
• Increasing age
• Family history of osteoarthritis
• Previous injury to the hip joint
• Obesity
• Improper formation of the hip joint at birth, a condition  

known as developmental dysplasia of the hip 



Osteoarthritis of the hands

 Distal interphalangeal (DIP) joints are most often 
affected 

 Proximal interphalangeal (PIP) joints and the 
carpometacarpal (CMC) joints at the base of the 
thumb are also typically involved 

 Heberden’s nodes (palpable osteophytes in the 
DIP joints) are more characteristic in women than 
in men 

 Frequently have few or no symptoms
 Inflammatory changes are typically absent, less 

pronounced, or go unnoticed 



Narrowing and osteophytes affecting multiple interphalangeal joints. 
Note the "gull-wing" configuration of the distal interphalangeal joint of 
the middle finger due to central erosion. There is also ankylosis of the 
distal interphalangeal joint of the index finger

Inflammatory osteoarthritis



Cytokines in OA
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Treatment of OA

OA is a condition that progresses slowly 
over years and cannot be cured. Treatment 
is directed at decreasing symptoms and 
slowing the progression.



The gap in treatment modalities between rheumatology and orthopaedics. 

Floris P J G Lafeber, and Jacob M van Laar Ann Rheum Dis 
2013;72:157-161

©2013 by BMJ Publishing Group Ltd and European League Against Rheumatism



OA Treatment

• Education
• Exercise
• Weight reduction
• Medications

Interventions that can impact the course:



Figure 

The Lancet 2007 370, 2082-2084DOI: (10.1016/S0140-6736(07)61879-0) 
Copyright © 2007 Elsevier Ltd Terms and Conditions

http://www.elsevier.com/termsandconditions








Exercise: General Principles

• Muscles are the major supporting 
structures of joints.

• Chose exercises that are convenient 
and enjoyable.

• Balance activity and rest- pacing.
• Avoid significant pain.
• Understand activity threshold.



Jewish Healthcare Foundation- Senior Connections





Increasing degrees of selectivity for COX-2 are associated with augmented CV risk whereas 
increasing degrees of selectivity for COX-1 are associated with augmented gastrointestinal risk.





Glucosamine and Chondroitin

• No evidence when administered p.o., IM, or 
IA of incorporation into the cartilage matrix.

• Trials: methodological issues, 50-80% 
respond- often rapidly.

• Effects: anti-inflammatory, stimulation of GAG 
synthesis.

• Conclusions: Modest benefit, equivalent to 
low dose NSAIDs, well tolerated, 
? chondroprotection.



Stem Cells and Cloning: Advances and Applications



Figure 3 Examples of MSC therapy used for the treatment of joint lesions
or preclinical models of OA

Barry, F. & Murphy, M. (2013) Mesenchymal stem cells in joint disease and repair
Nat. Rev. Rheumatol. doi:10.1038/nrrheum.2013.109

Panels A & B reproduced with permission from John Wiley & Sons ©
Murphy, J. M. et al. Arthritis Rheum. 48, 3464–3474 (2003)





Criteria for Referral to Orthopedic Surgery

1. Intractable pain
2. Loss of function and impaired activities   

of daily living
3. Unstable knee
4. Other factors: age, health status, weight,    

level of activity, functional limitations



64



A 2016 AAOS guideline on surgical management of knee 
OA includes the following recommendations regarding total 

knee arthroplasty (TKA) 

• Obese patients have less improvement in outcomes 
(strong supporting evidence) 

• Patients with diabetes are at higher risk for complications 
(moderate evidence) 

• Patients with select chronic pain conditions have less 
improvement in patient-reported outcomes (moderate) 

• Patients with depression and/or anxiety symptoms have 
less improvement in patient-reported outcomes (limited) 

• Patients with cirrhosis or hepatitis C are at higher risk for 
complications (limited) 

• An 8-month delay to TKA does not worsen outcomes 
(moderate)
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