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History 

 Initial THRs uncemented 

• McKee / Farrar (1956-1960) 

 

• Hybrid cemented Thompson - 
uncemented cup 

 

 

 



Cont… 

 Initial cemented THRs 
failing  

• ‘Cement disease’ - 
Charnley- Muller 
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  Ring type (late 1960’s) 

• Metal on metal 

 

• Large femoral heads 

 

• Cup fixation with screw 
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 Smooth surface implants (1970’s) 

• Strong adherence to bone not present 

• Locking of implant with window / fins  

 Bony ingrowth  

• Pore size for maximum ingrowth  

• Pore size 100 to 200µm 

 

 



 Biologic Interdigitation 

 Dynamic interface 

 

 Bone remodelling 

 

 Long lasting bond 

 

 

 



Categories  

 Porous coated metal surface 

 

 Grit blast metal 

 

 Hydroxyapatite  

 

 



Porous coated surface 

 Allowing bony ingrowth 

• Proximal coating 

₋ Less stress shielding 

• Extensive coated stem  

₋ Stress shielding of proximal bone 

 

 



Optimal characteristics 

 Pore size  

• 50 to 150µm 

 Porosity  

• 50% - above this can cause shearing of metal 

 Optimal  gap 

• <50 µm - ( space between implant and host bone) 

 Acceptable micro motion 

• <150µm -  more leads to fibrous in growth 



Grit blasted metal 

 Creates rough surface  

• Allowing bony ongrowth  

 

 Surface roughness  

• Directly proportional to interface 
strength 

• Roughness - distance from peak 
to valley  

• Requires larger area 

 

 



Hydroxyapatite 

 Osteoconductive agent 

• Adjuvant to porous coated / grit 
blasted 

• More rapid closure of gaps 

• Shorter time to biological fixation 

• Disadvantage - delamination  

 



Biological fixation techniques 
 Rigid fixation (micro motion 50 to 150µm) 

• Press fit 

₋ Implant slightly larger than surrounding bone 

₋ Hoop stress around implant to reduce micromotion 

• Line to line 

₋ Bone size same as implant 

₋ Additional stabilisation (screws) 

₋ Femoral stem extensive coating 

 Implant / bony contact 

• Cup - cortical rim 

• Femur - seated onto cortical bone 

 



Dorr -  Calcar to canal ratio 

 Measure canal at LT and 10 cm below 

 Inner diameter at midportion LT / inner 
diameter 10 cm distal 

 Must be less than 75% to consider 
uncemented THR 

 Ratio 

• Type A - ratio < 0.5 

• Type B – ratio .5 to .75 

• Type C –ratio > 0.75  



Engh et al 



Signs of osteo-integration 

 Spot welds 

• densification of endosteal bone 

• usually in the region of termination of 
the porous coating on the implant 

 



Cont… 
 Absence of any radiodense reactive lines 

• may occur around the smooth portion of the 
implant 

• this is where bone ingrowth is not expected to 
occur 

• they should not be present adjacent to the porous 
coating 

 Calcar atrophy 

• this change is sometimes subtle 

 Increased cancellous density / cortical 
hypertrophy distal to the coated region 

 



 
Failed bone ingrowth / stabilization 

by fibrous tissue  
  Parallel Sclerotic lines  

•  remodelling signs around the porous surface  

 Less atrophy of the medial femoral neck 

 No progressive migration  

 No local cortical hypertrophy / spot welding 

 



Signs of frank implant instability  

 Component migration 

• usually by subsidence and varus tilt 

 Progressive luceny on serial radiographs 

 Development of inferior pedestal 

 



Uncemented THR failures 
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Stress shielding 

• Common in proximal femur 

• Larger diameter stem 

• Stiffer stem ( radius, young's modulus, 
geometry) 

• Extensive porous coated stem 

• Preoperative osteopenia 

 

     



NJR data 2014 
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Summary  

 Concept of biological fixation 

• Optimal surface property  

• Optimal micro movement 

• Optimal pore size 

• Optimal fixation  

• Optimal implant size / contour  

 



Thank you  


