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Abstract 
 
     The porous coated prosthesis had made better results in the total hip arthroplasty procedures 
especially in young patients, but the problems of stress shielding, thigh pain, osteolysis and metal 
ion toxicity remain as an area of concern. 
 
     The hydroxyapatite (HA) coated prosthesis led to better bone ingrowth, biocompatibility, 
corrosion resistance and better results in young patients and those with avascular necrosis of the 
head of the femur but still there are concerns about the degradation of the HA coating, and the 
fear whether HA debris increase polyethylene wear or osteolysis. 
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Introduction 
 
 

      Total hip arthroplasty (THA) continues to be one of the most successful surgical 
procedures performed today. 
 
     Before the advent of total hip replacement, patients who had end stage arthritis 
of the lower extremity had unremitting pain and greatly decreased functional 
capacity. In addition, they often were confined to a wheel-chair and were 
dependent on the care of others. Prosthetic joint replacement has dramatically 
improved the lives of millions of people worldwide, [Schmalzried & Callaghan, 
1999]. 
 
     Total hip replacements have been common procedures for over 40 years. 
Clinicians performing total hip replacements seek prosthesis that reduce pain, have 
high survival rates, enhance stability and preserve bone in patients, [Schmalzried, 
2006]. 
 
     Good clinical results have been reported with the use of both cemented and 
cementless components for total hip arthroplasty. And although within each 
category there are a variety of design options from which to select, criteria for 
determining the most appropriate femoral stem for a primary total hip arthroplasty 
continue to elicit debate, [Bourne & Rorabeck, 2000]. 
 
     The research continuous to improve results, to relieve pain, to reduce disability 
and to correct deformity. 
 
     Cementless femoral stem implantation has become a reliable technique that 
yields excellent results in selected patients undergoing total hip arthroplasty 
(THA). As stem designs and biomaterials have evolved, many cementless femoral 
stems have proved effective and reliable. With regard to rehabilitation, a period of 
initial protected weight bearing has remained the standard for cementless femoral 
stems. Avoiding micromotion to allow bone ingrowth prior to weight bearing has 
been advocated for prevention of implant subsidence and for avoiding fibrous 
ingrowth at the bone-implant interface, [Taunt et al., 2008]. 
 
     In response to the problem of loosening of the stem and cup based on the 
alleged failure of cement, porous coated and hydroxyapatite coated stems and cups 
are being investigated as ways to eliminate the use of cement and to use bone 
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ingrowth or ongrowth as means of achieving durable skeletal fixation, [Daniels & 
Harkess, 2003]. 
     
     Hydroxyapatite and hydroxyapatite-tricalcium phosphate coatings may be 
applied to nonporous or porous surfaces (e.g., grit-blasted or fiber-mesh surfaces). 
Bone formation on an implant with a nonporous surface is termed ongrowth, 
whereas porous surfaces can have both ongrowth and ingrowth into the pores. 
Rough titanium plasma-sprayed surfaces are usually classed along with porous 

surfaces, and the bone attachment is frequently referred to as ingrowth, [Dumbleton 
& Manley, 2004]. 
    

      Cementless porous coated total hip prosthesis were introduced in the hope of 
increasing the long term success rate of hip replacement in younger and more 
active patients, [Burke et al., 1991]. 

 
      As problems related to the porous coated system began to emerge, specially the 
stress shielding and loosening rates, the interest in biologically acting calcium 
phosphate ceramic materials for orthopaedic application has increased. 
 
     Hydroxyapatite and tricalcium phosphate are the most widely evaluated 
materials by Osborne in 1982. The first trial of total hip replacement by this type of 
prosthesis was done by Furlong in 1985, [Furlong, 1991]. 
 
     These materials preserve adequate implant strength while presenting an 
exquisitely biocompatible surface to the surrounding bone which provides a better 
degree of bone-implant osseous integration without an intervening fibrous 
membrane, [Daniels & Harkess, 2003]. 



 


