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1891:-   
 Dr. Gluck performs first reported attempt at a hip 

replacement with ivory used to replace the femoral 
head 

1940:- 
 Austin Moore performs first metallic hip replacement 

surgery (hemiarthroplasty) with a proximal femoral 
replacement bolted to the femur 
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1952 
Austin Moore prosthesis developed 
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1960:-Sir John Charnley  
 

introduces concept of low 
friction arthroplasty 

Concept: termed "low friction" 
as a small femoral head was 
used to reduce wear 

components :metal femoral 
stem, polyethylene acetabular 
component,acrylic bone cement 
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1. Debilitating pain affecting activities of daily    

    living. 

2. Pain not well controlled by conservative  

    measures. 

3. Medically fit for surgery 

4. No active infection- anywhere 

Indications 
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Designs include 
 

 femoral component 
 cemented   
 press-fit (uncemented)   

 tapered stems 
 extensively porous coated stems 
 modular stems 

 acetabular components   

 cemented 
 polyethylene 
 metal 

 press-fit (uncemented) 
 metal 

 bearing surfaces   
 polyethylene 
 metal 
 ceramic 
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 cement fixation 

 polymethylmethacrylate (PMMA) 

 

 biologic fixation (cementless fixation) 

 bone ingrowth 

 bone ongrowth 

 

Implant Fixation 
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Mechanism 

 acts as grout by producing interlocking fit  
 between surfaces 

 Indications:- 

 Elderly Patients 

 Irradiated Bone 

 Stovepipe femur 

cement fixation 
 

Bone School @ Bangalore 



 
 limited porosity of cement 

 leads to reduced stress points in cement 

 cement mantle > 2mm  

 increased risk of mantle fractures if < 2mm mantle 

 stiff femoral stem 
 flexible stems place stress on cement mantle 

 stem centralization 
 avoid malpositioning of stem to decrease stress on cement mantle 

 smooth femoral stem  

 sharp edges produce sites of stress concentration 

 absence of mantle defects 
 defined as any area where the prosthesis touches cortical bone with no cement between 
 creates an area of higher concentrated stress and is associated with higher loosening rates 

 proper component positioning within femoral canal  
 varus or valgus stem positioning increases stress on cement mantle 

 

cement fixation optimized 
by 
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 ingrowth 

 bone grows into porous structure of implant 

 ongrowth 

 bone grows onto the microdivots in the grit blasted 
surface 

 

Biologic Fixation 
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Biological Fixation 

 younger patients 

 older patients with 
good bone stock 

 revision total hip 
arthroplasty 

 

 press fit technique 
 slightly larger implant 

than what was 
reamed/broached is 
wedged into position 

 line-to-line technique 
 size of implant is the 

same as what was 
reamed/broached 

 screws often placed in 
acetabulum if reamed 
line-to-line 
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 component design 

 component position 

 soft-tissue tensioning 

 soft tissue function 

 

THA- Joint Stability 
techniques 
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component design 

Femoral  
 large femoral heads:- 

  Decreased dislocation rates     
 head neck ratio  increase  

                  Jump distance increases 

   Femoral Offset   
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component design 
acetabulum 

 elevated rim liner 

 

 

 Lateralized liner 
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Acetabular position  

 anteversion  5° - 25° 

 abduction  30° - 50° 

 
Caveats 
posterior approach should err towards more anteversion 

anterior approach should err towards less anteversion 
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 Femoral stem position 

   Ideal : 10°- 15° of anteversion 
     Caveats 

     more difficult to adjust femoral component version in uncemented  

     femoral  components 

 

  Combined version: 

   37 degrees 
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Restoration of offset 

increased offset leads                                      

increased soft-tissue tension 

decreased impingement 

Increase joint Stability 

decreased joint reaction force 

Decreased offset leads                      

Instability, abductor weakness                                                                                      

Gluteus medius Lurch 

 

 

soft-tissue tensioning 
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 increasing length of femoral neck 

 decreasing neck-shaft angle 

medializing the femoral neck  

     while increasing femoral neck length 

 trochanteric advancement   

 alteration of the acetabular liner  

 

Techniques to increase 
offset 
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 central nervous system  

 peripheral nervous system 

 local soft tissue integrity 

Soft Tissue Function 
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Metal-on-polyethylene 

Metal-on-metal  

Ceramic on Ceramic 

 

 

Articular Bearing 
Technology 
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metal (cobalt-chrome) femoral head on 
polyethylene acetabular liner   

Benefits 

longest track record of bearing surfaces  

lowest cost 

most modularity 

disadvantages 

higher wear and osteolysis rates compared to metal-on-metal 
and ceramics 

smaller head (compared to metal-on-metal) leads to higher risk 
of impingement  

 

Metal-on-polyethylene 
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 Benefits 
        better wear properties than metal-on-polyethylene 

        larger head allows for increased ROM before impingement  

 Disadvantages 
        more expensive than metal-on-polyethylene 

        Increased metal ions in serum and urine (5-10x normal) 

       may form pseudotumors 

       hypersensitivity (Type IV delayed type hypersensitvity)  

 Contraindications 
       pregnant women 

       renal disease 

       metal hypersensitivity due to metal ions 
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 Benefits 
best wear properties of all bearing surfaces 

lowest coefficient of friction of all bearing surfaces 

inert particles  

Disadvantages 
more expensive than metal-on-polyethylene 

worst mechanical properties (alumina is brittle, low fracture 
toughness) 

Squeaking 

less modularity with fewer neck length options 

stripe wear 

 

 

Ceramic on Ceramic 
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 Surgical approach may be dictated by 

 -surgeon preference/Training 

 -prior incisions 

 -obesity 

 -risk for dislocation 

 -implant selection 

 -degree of deformity 

 

Approaches  pros and cons 
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Dislocation 

 Periprosthetic Fracture 

Aseptic Loosening 

 Sciatic Nerve Palsy 

 Leg Length Discrepancy 

 Iliopsoas Impingement 

General Complications 

 

Complications 
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