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1. Introduction 

Surface hip replacement more commonly known as hip resurfacing arthroplasty is a type of 

a hip replacement that is different to a total hip replacement. In a total hip replacement 

femoral head and neck are removed and a metal stem is inserted to the femoral shaft. In hip 

resurfacing articular surface is shaved and a metal cap (Fig 1) is inserted preserving most of 

the bone in femoral head and neck. 

 

 

Fig. 1. X Ray shows a Hip Resurfacing arthroplasty (Right) and a Total Hip Replacement (Left) 
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Compared to the total hip replacement resurfacing arthroplasty preserves more bone on the 

femoral side (Fig.1). Acetabular replacement is similar to both procedures. Main advantages 

of surface replacement include preservation of femoral bone stock; increase degree of 

motion, and easier conversion to a total hip replacement during revision. All these make 

resurfacing arthroplasty an attractive alternative to a total hip replacement especially in the 

young active adults. 

2. History 

Professor Sir John in initially introduced hip resurfacing early in 1950s. (Charnley 1960; 
McMinn and Daniel 2006) The initial designs were uncemented PTFE 
(polytetrafluaroethelene) on metal. All early implants had an acetabular component made of 
softer material such as PFFE and femoral component made of metal. This combination of 
hard on soft surface caused many problems. 
The previous designs failed due to two main reasons. Firstly combination of hard on soft 
surfaces and large diameter heads lead to increase wear, wear particle accumulation, 
osteolysis of the bone.  
Secondly posterior approach used during the procedure damaged the blood supply to the 

femoral head. This lead to reduced femoral head vascularity, osteonecrosis, femoral neck 

fractures, and aseptic loosening of the implant. 

Due to these problems hip resurfacings in the 50s through 80s were not a popular option 

to treat arthritis in the young adult. However in early 1990s McMinn et al (McMinn et al. 

1996) introduced the modern hip resurfacing which used metal on metal bearings with 

improved instrumentation for precision placement  of implants. It was believed metal on 

metal reduce the wear and tear of the implanted hip. Vascularity too was addressed by 

proposing many surgical approaches such as the trochanteric flip(Ganz et al. 2001) antero-

lateral(Jacobs, Goytia, and Bhargava 2008) or direct-lateral (Hardinge 1982)as alternative 

approaches to the  conventional posterior approach which is widely used in total hip 

replacement. 

Hip resurfacings has been conducted in many centres since early 1990 as popular option 

in treating young active adults with hip problems. However with time long term results 

from the modern surface replacements has identified it’s own set of 

complications(Shimmin, Bare, and Back 2005) such as femoral neck fractures aseptic 

loosening, avascular necrosis, osteolysis of head and increase metal ions levels.(Hing, 

Back, and Shimmin 2007) 

Due to these factors the selection criteria for surface replacement has changed from a much 

broader set to a narrow and a limited set, over the last decade.(Nunley, Della Valle, and 

Barrack 2009) 

At present even-though the selection criteria is narrowed it sill remains a key alternative to 
the conventional hip replacements. 

3. Indications for hip resurfacing  

When surface replacement was re introduced in early 1990 s the ideal candidate for the 

procedure was a young active adult with good hip morphology and a reasonably good bone 

quality, with osteoarthritis of the hip.(McMinn et al. 2011) 
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With a high range of motion and a low dislocation rate surface replacement seem to be the 

ideal option for a young adult who could have a near normal range of motion following 

resurfacing arthroplasty. If the patient requires a revision to total hip replacement then 

this could be delayed and a second revision delayed even further. As people live longer 

with an increasing life expectancy rate this enables the orthopaedic surgeon to delay the 

first total hip replacement.  (Della Valle, Nunley, and Barrack 2008; Hing, Back, and 

Shimmin 2007) 

However with the availability of the long-term complications of hip resurfacing arthroplasty 

the initial interest that prevailed in early 1990s has waned over the last few years and, many 

surgeons have narrowed selection criteria down. 

3.1 Selection criteria 
3.1.1 Age 
55 years for women 65 years for men.(Corten et al. 2011) 

3.1.2 Sex 
Resurfacing is better tolerated by men than women. Pre-menopausal women have a better 

chance than the post menopausal women as the femoral neck fracture rate increases after 

menopause.(Shimmin and Back 2005) Some studies suggest that surgical technique, implant 

selection, and implant positioning should be modified according to the gender. If this is 

done there is a high possibility that gender specific bias can be eliminated, as this is a 

common problem in surface replacement.(Amstutz, Wisk, and Le Duff 2011; Jameson et al. 

2008) 

3.1.3 Pathology of the hip 
Ideal candidate for a hip resurfacing is a patient with primary osteoarthritis. However most 

patients do not develop primary osteoarthritis at an early age. Younger patients developing 

osteoarthritis is mostly due to secondary causes. Surface replacement of the hip has been 

performed in many pathological conditions that eventually lead to secondary osteoarthritis. 

However conditions in which the bone may be weak such as osteoporosis, resurfacings 

should be avoided as this can lead to high incidence of femoral neck fractures. Avascular 

necrosis (AVN) is a relative contraindication for hip resurfacing. Even though some 

surgeons have performed hip resurfacing in AVN patients most surgeons believe that 

resurfacing should not be done on these patients. Partial hip resurfacing/hemi resurfacing 

seems to be the popular treatment option for patients with Avascular Necrosis. In partial 

resurfacing only the necrotic area of the articular surface is removed and replaced (Fig 

2).(Siguier et al. 2001; Ushio et al. 2003) Partial resurfacing is also done for localised 

osteochondral defects. (Van Stralen et al. 2009) 

The indications for hip resurfacing has changed during the past decade as high failure rates 

were observed among certain patient groups.(McMinn et al. 2011) 

This has lead to a re think and development of more stringent patient selection criteria. 

3.2 Surgical techniques 
Surgical approach to the hip is similar to the approaches done when performing a total hip 
replacement. However there are many additional considerations to be kept in mind when  
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Fig. 2. Partial resurfacing done on a patient with an osteochondral defect 

performing a resurfacing arthroplasty. As more bone is preserved in femoral head and the 

neck preserving the vascularity is a key issue. (McBryde et al. 2008) Therefore some 

surgeons do not use the traditional posterior approach when performing a hip resurfacing. 

This is because the posterior approach cuts the medial circumflex femoral artery (MCFA) 

main artery supplying of the femoral head and neck. This damage is believed to cause AVN 

of femoral head. Most studies demonstrated a fall in blood supply during posterior 

approach compared to other surgical approaches.(Beaule, Campbell, and Shim 2006; 

Bradley, Freeman, and Revell 1987; Howie, Cornish, and Vernon-Roberts 1993) However 

some authors including us have questioned the clinical significance of this drop as we are 

not clear whether the drop is transient or permanent and whether it is below the critical 

ischaemic level to cause the death of osteocytes in the femoral head.(Amarasekera et al. 

2008)  

Common alternative approach that is described to preserve blood flow was described by 

Ganz et al as the trochanteric flip approach.(Ganz et al. 2001) This is an anterior type of 

approach done by doing a trochanteric flip osteotomy. This approach preserves the MCFA 

and the main blood supply to the femoral head. Therefore it is believed in theory that the 

vascularity is better preserved by this approach as compared to the posterior approach.  

However the key disadvantage of this approach is that the patient has to be non weight 

bearing for four to six weeks until the trochanteric flip osteotomy heals. The other 

approaches describe for resurfacing include(Gerdesmeyer et al. 2008) antero lateral 
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approach, direct lateral approach(Hardinge 1982), and minimally invasive approaches. 

(McMinn et al. 2005; Mont, Ragland, and Marker 2005) 

Studies have been done not only to evaluate intra-operative (Amarasekera et al. 2008) as 
well as post-operative blood supply (Forrest et al. 2006) following different surgical 
approaches in resurfacing arthroplasty patients.  
Post-operative vascularity has been studied using SPECT (Single Positron Emission 
Computed Tomography) scanning. The attenuation factor affecting the accuracy of the 
results in the presence of metal implants has been addressed by performing phantom 
studies. (Amarasekera et al. 2011) 
Once a suitable surgical approach is chosen the next steps in the surgery are fairly 
straightforward. The acetabular replacement is similar to a THR. However the femoral head 
replacement is far more a demanding task as the placement of the cup is crucial and needs 
accuracy. This is a technically demanding procedure compared to a placing the femoral 
component in a THR. Poorly positioned components will lead to high wear rates, 
impingement and dislocations. Due to the technically demanding nature of the procedure 
training surgeons is challenging and has a to slow learning curve.(Berend et al. 2011) Due to 
this using navigation to position implants has been tried but does not appear to have an 
advantage over the learning curve.(Saithna and Dekker 2009; Shields et al. 2009) 
To cement or not to cement the implants is another point that has been debated over the 
years. 
When surface replacements were re introduced most implants were cemented. Therefore 
cementing technique and the type of cement used, area of the component cemented, all 
seem to contribute to the success of surgery.(Bitsch and Schmalzried 2008; Bitsch et al. 2008) 
Specific cementing techniques have been described when cementing the femoral 
component. (Bitsch et al. 2008; Bitsch et al. 2007; Chandler et al. 2006) Achieving the correct 
cement mantle is a technically challenging procedure. Too much cement can cause thermal 
necrosis while too little cement can cause a poor penetration and femoral loosening where 
as an extreme thin mantle can cause mechanical failure leading to high wear particles 
further leading to osteolysis.(Scheerlinck, Delport, and Kiewitt 2010) 
Due to these controversies some surgeons adapt partially cementing the component 
avoiding the pin, (Schlegel et al. 2011) and some surgeons have totally stopped using 
cement. This lead to development of uncemented hip resurfacings and has become the 
procedure of choice among some surgeons.  

4. Complications of surface replacements  

It is worth mentioning that all general complications associated with hip surgery such as 
infection, bleeding, DVT, are seen with hip resurfacings. Apart from these there is a set of 
complications that is unique to this procedure. These are outlined below. 

4.1 Avascular necrosis of femoral head (Bradley, Freeman, and Revell 1987; Little et 
al. 2005) 
As described earlier avascular necrosis of the femoral head and neck is a potential 
complication that can result in failure of the implant. The main reason for this is the damage 
to blood supply that occurs during posterior approach. (Amarasekera et al. 2008)Avoiding 
posterior approach and adapting other approaches such as antero-lateral or trochanteric flip 
approaches(Ganz et al. 2001, 2001) will minimise this. 
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4.2 Femoral neck fractures  
This is a known complication that can range between 0- up to1.8% after hip 
resurfacing.(Steffen et al. 2009) Avascular necrosis(Steffen et al. 2010), mechanical factors 
such as  notching, femoral neck lengthening, and varus mal alignment of the femoral 
component has been attributed as contributory causes for femoral neck fractures.. Some 
studies suggest females (3%) have a higher incidence than males (1.3%) (Jameson et al. 2008) 
while other studies do not find any difference between the sexes.(Steffen et al. 2009) Failure 
rate and revision rate too seem to be higher in females as compared to males.(Carrothers et 
al. 2010) 

4.3 Aseptic loosening of components, osteolysis, pseudo tumours, and ALVAL 
(Aseptic Lymphocytic Vasculitis Associated Lesions), (Zustin et al. 2009) 
Large head size in hip resurfacing causes increase wear and tear leading to high metal 
particles. Some escape to blood flow causing high metal ion levels in blood. Some trigger an 
immune response leading to metallosis, aseptic loosening, lymphocytic infiltration, and 
osteolysis and bone resorbtion. It is less clear whether this same reaction can be triggered by 
cement particles. Developing a proper cementing technique(Campbell et al. 2009) or 
considering uncemented implants may help to minimise these complications. However 
dealing with increase wear metal particles remains a challenging problem. 
These complications are due to series of immune reactions that occur as the body respond to 
large number of wear particles or cement. In early sixties these were common when metal 
on plastic implants were used it was a major cause for failure but with metal on metal it was 
thought that these would be minimal.(Zustin et al. 2010) However long term results of 
modern hip resurfacings suggest that the problem still exists. Recent systematic review 
suggests aseptic loosening to be the most common complication reported in hip 
resurfacing.(van der Weegen et al. 2011) (Zustin et al. 2009) 

4.4 Persistent groin pain (Bin Nasser et al. 2010; Bartelt et al. 2010; Campbell et al. 
2008; Nikolaou et al. 2009) and femoroacetabular impingement(Lim et al. 2011; Yoo et 
al. 2011)  
These are mainly caused by mechanical problems such as poor positioning of implants. (Bin 
Nasser et al. 2010) 
Carrothers et al reported prevalence of complications following surface replacement of 5000 
hips in a multi surgeon series involving 141 surgeons.(Carrothers et al. 2010)These are given 
below (Table 1) 
 

Complication Number of hips Prevalence

Fracture Neck of femur 54 1.1%
Loosening -Acetabular 32 0.6%
Femoral head AVN 30 0.6%
Loosening-Femoral 19 0.4%
Infection 17 0.3%
ALVAL/Metallosis 15 0.3%
Loosening-Both 05 0.1%
Dislocation  05 0.1%
Revision rate  182 3.6%

Table 1. Complications reported by Carrothers et al 
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5. Conclusion 

When resurface was first done initial complications were due to high wear between metal 
and plastic surface. This is because the surface area of the resurfacing femoral head is much 
larger that the surface area of a THR implant. This causes more frictional forces between the 
acetabular and femoral components producing increase wear particles. When the head was 
metal and the cup was plastic the wear rate was even higher and this lead to initially failure 
of the original designs. To avoid this problem the modern implants were designed as metal 
on metal expecting the wear to be a less significant. Recent evidence suggest collection of 
metal particles within the tissues causes metallosis and leaking metal to the blood stream 
has caused high metal ion levels, (Clarke et al. 2003; Vendittoli et al. 2010; Vendittoli, 
Ganapathi, and Lavigne 2007)metal allergies, and metallosis. This has been attributed to 
triggering immunological reactions such as ALVAL, Pseudo tumour formations, resorbtion 
of head finally leading to loosening and implant failure. 
Due to all these complications resurfacing arthroplasty has fallen out of favour as the 
automatic procedure of choice to treat young active patient with hip problems. 
This has re opened the debate on how best to treat young active adults with hip problems. 
Uncemented hip replacement, minimal invasive techniques, and arthroscopic hip 
procedures are a few options that should be considered as an alternative to hip resurfacing 
in selected patients. 
Nevertheless surface replacement done on a carefully selected patient by a highly trained 
surgeon taking in to consideration the surgical approach, cementing technique, implant 
selection and implant positioning will increase the success rate of the procedure. 
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