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• Quick Assessment
– No crepitus
– Crepitus no pain
– Crepitus pain
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Natural History
of

Degenerate Change in the Knee 

Aetiology 
of 

Osteoarthritis of the Knee



Aims
• Relate 

biomechanics 
to the 
aetiology of 
osteoarthritis 
of the knee



Objectives
• Knowledge and Understanding:

–The principles of the aetiology of failure 
of cartilage

–Prevention of Osteoarthritis



Histology of Hyaline Cartilage
• There  are three zones of hyaline cartilage 

that cover the articulating surfaces of the 
knee joint

• The direction of collagen fibres in each zone 
is determined by the collagen hoops (seen 
in red) that resist the stresses of walking



• Glycosamineoglycans are attached to these collagen hoops.  
They attract the water molecules (hydrophilic).  This 
sponge like quality gives hyaline cartilage its viscoelastic 
properties to resist impact and wear

• Glycosaminoglycans (GAG’s) include: 
• Chondriotin-4-sulphate (decreases with age) 
• Chondriotin-6-sulphate (increases with age) 
• Keratan sulphate (increases with age)

Histology of Hyaline Cartilage



Hyaline Cartilage
• Normal hyaline 

cartilage is smooth
• 6 week medial 

meniscal tear
• Normal hyaline 

cartilage



Age Related Changes in Hyaline 
Cartilage

0

25

50

75

100

0-10 21-30 41-50 61-70

Cartilage Elasticity
Chondrocytes
Keratin Sulphate: Chondroitin Sulphate



• Calcification
– Much of hyaline cartilage 

of the body ultimately 
calcifies with aging

– When calcification occurs, 
chondrocytes die & 
matrix disintegrates 

– The superficial zones do 
not calcify, except in 
pathologic states such as 
gout or pseudogout

Pathology of Hyaline Cartilage

Calcium in the 
meniscii in gout 
stiffens them and 
makes them more 
prone to tears



Incidence

• Symptomatic knee 
osteoarthritis
–30% Female 70 yrs
–20% Male 70 yrs

Erhardt K.  Osteoarthritis in old age. 
J. R. Soc. Med. 1995;88:539-42.



Pathology of the Meniscus
• After aged 20 years 

a degenerate signal 
appears in the core 
of the meniscus

De Smet AA, Norris MA, Yandow DR, Quintana 
FA, Graf BK, Keene JS. 
AJR Am J Roentgenol. 1993 Jul;161(1):101-7. 
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Cyclic Load Chondral Injury
• A stable horizontal 

tear results in a 
meniscal cyst

• Degenerate change 
rare



Horizontal Meniscal Tear
• A stable horizontal 

tear results in a 
meniscal cyst

• Degenerate change  
rare

• The upper and 
lower flaps act like 
a bellows to blow 
up the cyst





Age Related Injury
• 2 types of meniscal injury

– Traumatic
• Mean 33 years, sports injuries, good history of injury

– Degenerate
• Mean 43 years, no identifiable cause, poor history of 

injury

• Male:Female 4:1
• 66.6% medial 33.3% lateral

Drosos GI, Pozo JL. 
Knee. 2004 Apr;11(2):143-9. 



Percentage Meniscus Tears with Age
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Asymptomatic Meniscus Tear?

• 100 patients with symptomatic tears 
• 63% asymptomatic tears of meniscus in 

contralateral knee

Zanetti M, Pfirrmann CW, Schmid MR, Romero J, Seifert B, Hodler J. Patients with 
suspected meniscal tears: prevalence of abnormalities seen on MRI of 100 
symptomatic and 100 contralateral asymptomatic knees. AJR Am J Roentgenol. 2003 
Sep;181(3):635-41. 
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Asymptomatic Meniscus Tear?



Asymptomatic Meniscus Tear?

• Asymptomatic tears have a stable morphology

Zanetti M, Pfirrmann CW, Schmid MR, Romero J, Seifert B, Hodler J. Patients with 
suspected meniscal tears: prevalence of abnormalities seen on MRI of 100 
symptomatic and 100 contralateral asymptomatic knees. AJR Am J Roentgenol. 2003 
Sep;181(3):635-41. 



Symptomatic Meniscus Tear?

• Symptomatic tears have a characteristic 
morphology

• Symptomatic tears appear unstable and prolapse 
into the joint causing pain, locking, giving way 
and swelling.

Zanetti M, Pfirrmann CW, Schmid MR, Romero J, Seifert B, Hodler J. Patients with 
suspected meniscal tears: prevalence of abnormalities seen on MRI of 100 
symptomatic and 100 contralateral asymptomatic knees. AJR Am J Roentgenol. 2003 
Sep;181(3):635-41. 



Symptomatic Meniscus Tear

• How does an 
unstable tear 
cause 
osteoarthritis?



Anatomy
• Femoral condyles 

are round
• Tibial condyles are 

flat



Mathematics
• Newton’s geometry
• Tangent – A line 

that contacts an 
arc or circle at a 
single point



Physics
• Pressure = 

Force/Area F F

a A

P p



Biomechanics
• The meniscus is a 

load sharing device



Time Line: Natural History of OA Knee

Meniscal Tear

Stable Unstable Small Unstable Large

Sports Degenerate

0 weeks



Time Line: Natural History of OA Knee

Meniscal Tear

Stable Unstable Small Unstable Large

Asymptomatic Symptomatic Symptomatic

Sports Degenerate

0 weeks



Unstable Small
• Asymptomatic unstable 

small: ? resolution within 6 
weeks
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Large Symptomatic Meniscal Tears

• Treated unstable 
large symptomatic 
tears 6-12 weeks
– No chondral injury
– Become 

asymptomatic with 
treatment only



• Treat unstable 
large symptomatic 
tears 6-12 weeks
– No chondral injury
– Become 

asymptomatic with 
treatment only

– Meniscal repair for 
large peripheral 
tears

Large Symptomatic Meniscal Tears
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• 6 months of cyclic 
loading

• Age related 
changes in the 
articular cartilage 
facilitates this 
process……

Large Symptomatic Meniscal Tears



Osteoarthritis



Hyaline Cartilage under abnormal loading 
conditions result in chondral flaps being lifted



Aetiology of Osteoarthritis

Cooper et al. J. Rheumatol. 1994;21(2): 307-13

• Meniscectomy (OR 4.0; 1.0-16.4)
• Previous injury (OR 3.4; 1.7-6.7)
• Obesity (OR 3.3; 1.6-6.9)
• Family History (OR 2.7; 1.3-5.5)
• Heberden’s nodes (OR 2.0; 1.1-3.6)



Aetiology of Osteoarthritis

Arthritis Type Total (223)

RA 26

OA 197

JCA -

Lesley Roper Audit AOC 1998



Patellofemoral joint

McAlindon et al.  Annals of Rheumatic Diseases. 1992;51:844-849.

• Symptomatic isolated patellofemoral 
arthritis
– 8% Female >55yrs 
– 2% Male >55yrs 



Age

Lesley Roper Audit AOC 1998

Age Range Total (223)

20-25 8

56-65 42

66-75 97

76-85 70

85+ 6



• 4 plicae are 
the meniscus 
of the 
patellofemoral 
joint

Patellofemoral OA



• Treat the chondral 
lesion only

• Pain persists!

Patellofemoral OA



Patellofemoral OA
• The sliding 

distance 
determines which 
surface wears



Patellofemoral OA
• Treat the chondral 

lesion and
• Remove the 

scarred plica



Summary
• Knowledge and Understanding:

–The principles of the aetiology of failure 
of cartilage

–Prevention of Osteoarthritis
• A scarred plica can cause OA just as 

a meniscal tear can cause OA





Anterior Knee Pain
• Quick Assessment

– No crepitus: Refer Physio for McConnell taping
– Crepitus no pain: reassure
– Crepitus pain: Refer



Anterior Knee Pain
• No Crepitus

– Refer Physiotherapy
– McConnell taping
– Identify LLD, CORE Stab, MUSCLE AND LIG
– P-F Braces
– Review 6/52
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