
UNCEMENTED THR 
AN OVERVIEW  

Suresh Thomas  

 Arthroplasty Fellow, Durham    



History 

 Initial THRs uncemented 

• McKee / Farrar (1956-1960) 

 

• Hybrid cemented Thompson - 
uncemented cup 

 

 

 



Cont… 

 Initial cemented THRs 
failing  

• ‘Cement disease’ - 
Charnley- Muller 



Cont… 

  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% 

 Optimal pore gaps 

• <50 

 Acceptable micro motion 

• <150µm 



Grit blasted metal 

 Creates rough surface  

• Allowing bony ongrowth  

 

 Surface roughness  

• Directly proportional to interface strength  

 



Hydroxyapatite 

 Osteoconductive agent 

• Adjuvant to porous coated / grit 
blasted 

• More rapid closure of gaps 

• Shorter time to biological fixation  

 



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) 

 Implant / bony contact 

• Cup/ femur implant size /contour  

 



Uncemented THR failures 
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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  


