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Stability versus Mobility 



Knee problems are common 

Knee pain    adults 20%,  children 5% 
 

Sports injury   40% are to knees. (Majewski 2006) 

 

Osteoarthritis OA  2% > 55ys need knee replacement. (Tennant 1995) 

         
 
Number of Operations in UK, 2012, (NJR/HESS) 

    Knee arthroscopies  80,000 
    Hip replacements  90,000 
    Knee replacements  100,000 (97% for OA) 



Evolution of Knee Structure 

 

• Preservation 
• Bipedalism 
• Rotation Christs 1828-1831 

Triceratops Sabre Tooth Tiger Chimpanzee 



Weber Brothers 
 1836  

Medial Condyle Lateral Condyle 



Webers 1836  Pinskerova et al 1999 

Medial Condyle 

Lateral Condyle 







Stability and Mobility 

Bone Surfaces 
static 

Soft-tissues 
passive 

Muscle 
action 
active 



Stability and Mobility : multi-factorial and collaborative 

Posterior view 



Articular cartilage 

• Low friction 
• Fibre-enforced gel 

 
• Avascular 
• Cannot regenerate 

3.5 MegaPascals 

350,000KG 



“From Hippocrates to the present age  
we shall find that ulcerated cartilage is universally… 
a very troublesome disease” 
JOHN HUNTER 1743 
 

 



 
  Osteoarthritis 
    ‘Wear and tear’………… 
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An Oxfordshire shepherd known  
to have painful knees stands beside  
his grandson in 1922.  

The grandson’s knees, 1989, prior to 
bilateral knee replacement for 
idiopathic osteoarthritis. 



Relative risk to siblings ( s)  
 
 s =  % Siblings with Total Joint Replacement for idiopathic OA   
 % Spouses with Total Joint Replacement for idiopathic OA  



Total joint 
replacement  

Number 
of probands  

Relative risks to all 
1,171sibs and 376 
spouses 
(95% CI)  

Relative risks to 
sibs and spouses 
over 64 years 
(95% CI)  

Heritability (h2)  

TJR  402  1.98 (1.11-3.51)  2.32 (1.22-3.69)  31% 
(all relatives)  

THR  281  1.78 (0.92-3.45)  1.86 (0.93-3.69)  27% 
(all relatives)  

TKR  121  4.8 (0.64-36.4)  Insufficient 
numbers  

Insufficient 
numbers  

h2= additive genetic variance  
       total phenotypic variance  
 
a measure of the extent to which parental characteristics are 
transmitted to their children  



Medical Condition / Topic Heritability Est. References  
Acne    81%  [PMID 12485434]  
Age-related macular degeneration 49 - 71% [PMID 9869796]  
Alcoholism   50 - 60% [PMID 19785977]  
Alzheimer's disease  58 - 79% [PMID 16461860]  
Androgenic alopecia (females) 80%  [PMID 18849991]  
Anorexia nervosa   57 - 79% [PMID 19828139]  
Asthma    30%  [PMID 16117840]  
Autism    30 - 90% [PMID 17033636]  
Bipolar disorder   70%  [PMID 14601036]  
Bladder cancer   7 - 31%  [PMID 21927616]  
Blood pressure, diastolic  49%  [PMID 19858476]  
Blood pressure, systolic  30%  [PMID 22479213]  
Body mass index   23 - 51% [PMID 25383972,  
Bone mineral density  44 - 87% [PMID 15750698,  
Breast cancer   25 - 56% [PMID 11979442,  
Celiac disease   57 - 87% [1]  
Celiac disease   57 - 87% [PMID 16354797]  
Cervical cancer   22%  [PMID 11979442]  
Colon cancer   13%  [PMID 11979442]  
Coronary artery disease  49%  [PMID 15710764]  
Crohn's disease   53%   
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OA: not random ‘wear and tear’ 

Symmetrical disease 
 

Nodal arthropathy 
 

Subtle deformities 
 



Source of pain in OA 
 

Scott Dye et al Am J Sports Med 26 (6) 1998 



Synovium peppered with fragmented 
articular cartilage 

 



Knee Arthritis: Symptoms 

• Pain 
• Function 

• Walking 
• Stair-climbing 
• (activities of daily living) 



Arthritis: Signs 

Stiffness  Alignment 



Tablets Arthroscopy 

Osteotomy Partial or total knee replacement 



Arthroscopic removal of loose cartilage 

Chondroplasty 



Microfracture 
Stem cells?! 



One year after microfracture 



                     June 2013 
‘Half an hour with a drill meant I didn't need a 
new knee’ 
 

JOHN 







Knee surgery 'waste of time', researchers argue 

Arthroscopic Knee Surgery Shows No Long-term Benefit 

Benefits may be dubious for many arthroscopic knee 
surgery patients 

Does knee surgery do more harm than good? 

Arthroscopic knee surgery offers no lasting pain 
benefit 

Thumbs Down on Arthroscopic Knee Surgery 

Keyhole knee surgery 'does little good and could kill 
patients' 



Outcomes 

Of 80 arthroscopic partial menisectomies undertaken in those of 
middle age or older in 2012…….  
 9 (11%) had undergone knee replacement by 2015. 



Osteotomy: re-aligning the knee 
run, jump, ski 



Hinged, stemmed Condylar design 

Early cementing methods 



Stability versus mobility………. 





 
 
Partial knee ‘replacement’ 
 
 

 
‘Uni-compartmental’ OA 
 
Bone conserving 
Recovery 
Longevity 
Revision 
 
 
 



Advances in Arthritis Surgery 
Partial ‘replacements’ using precision jigs 



Advances in Arthritis Surgery: 
Cementless implants coated with  
Hydroxyapatite Ca10(PO4)6(OH)2 

 



Hydroxyapatite coated:  
partial knee replacement total knee replacement 



How long do they last ? 



How good are knee replacements? 

 
 

 

85% pain free 
60% return to full work 
50% forget it’s artificial 
 
Best to avoid jumping and running 

 



‘Strong as an ox with half the brain’….. 

Orthopaedic Surgeon 
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