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Figure 2A.  This is an anteroposterior radiograph of a 
49-year-old woman with severe osteoarthritis.  

Figure 2B. The postoperative radiograph shows a hybrid 
resurfacing using a two-piece acetabular component a 
cemented cobalt-chromium femoral component. 

Figure 3A. This is a lateral radiograph of a 51-year-
old woman who developed metallosis and acetabular 
loosening following a metal-on-metal resurfacing 
procedure.

Figure 3B.  This is an anteroposterior radiograph after successful 
revision of the acetabular prosthesis to a two-piece polyethylene 
bearing prosthesis.
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patients underwent successful revision to total hip 
replacement for femoral neck fracture, loosening, 
persistent pain, or infection. 

In three of the four revisions to total hip replace-
ment procedures, the metal backing of the acetabu-
lar component was preserved and the acetabular 
liner was exchanged.  In the fourth revision pro-
cedure, the cemented one-piece acetabular compo-
nent was revised to a two-piece component. There 
was no appreciable wear at 2, 3, 5, and 6 years seen 
on the polyethylene.

There were no instances of osteolysis but two pa-
tients had radiographic signs of polyethylene wear 
at 7 and 8 years.(Figure 4A-B)  No patients reported 
squeaking or clunking from their resurfaced hip.  
The mean Harris hip score was 93 and 95% of the 
patients claimed no functional limitations.

Discussion

Polyethylene has been an ortho-
pedic bearing material since the 
1960s.5,14  It is chemically and 
conceptually simple; it is pro-
duced by the polymerization of 
ethylene gas into a macromo-
lecular carbon chain with pen-
dant hydrogen atoms.  Cross-
links, bonds that interconnect 
polyethylene molecules, can 
be produced by gamma or elec-
tron beam radiation. They are 
then annealed or re-melted by 
thermal treatments.7 In 1998, 
highly cross-linked polyethyl-
enes were introduced for clini-
cal use.  Clinical studies to date 
show a 50% to 87% reduction 
in wear.7,12,13  

Cross-linked polyethylene has 
been produced and approved for 
use for femoral head diameters 

Figure 4A-B.  This is an anteroposterior radiograph of a 44-year-old woman 
showing a cemented polyethylene acetabular component and cobalt-chromium 
femoral resurfacing prosthesis. On the left, thinning of the polyethylene is 
seen 8 years following implantation. On the right, the original thickness of the 
polyethylene is seen.

Figure 3C.  This is a lateral radiograph after the acetabular 
revision



harder and more hydrophilic surfaces compared to 
cobalt chromium and can be polished to a very low 
degree of roughness.14  

Alumina-based ceramics have very favorable wear 
characteristics but there have been rare reports of 
implant fracture.29  Reports of yttria-stabilized zir-
conia showed no reduction in wear when used with 
cross-linked polyethylene.25 Oxidized zirconia has 
favorable wear results in hip simulator studies but 
has not been manufactured for use in resurfacing.3  
Magnesia-stabilized zirconia was chosen for use in 
our patients because of its superior wear character-
istics in a hip simulator.25 Also, there was no diffi-
culty in preparing thin-walled stemmed prostheses 
appropriate for resurfacing applications.21,27

There are no long-term data available for using 
cross-linked polyethylene for resurfacing applica-
tions either with cobalt-chromium or ceramic pros-
theses.  A nitrated (ceramized) resurfacing pros-
thesis has been used on a limited basis articulating 
with non-cross-linked polyethylene.  The durabil-
ity has been up to 11 years.15

Polyethylene should be reconsidered for resurfac-
ing because of the superior wear characteristics of 
cross-linked polyethylene.  Also, newer cobalt-
chromium prostheses have reduced roughness.  It 
will take many years to confirm the wisdom of this 
approach.  When polyethylene wear occurs, it is 
anticipated that revision to another polyethylene 
bearing without disturbing the well-fixed metal 
shell will be possible. Women need not be denied 
hip resurfacing surgery.

 

up to 46 mm.  Some, but not all, studies have shown 
increased wear with femoral head diameters greater 
than 32 mm.  There is substantial and  favorable 
experience with femoral head diameters of 36 and 
40 mm.11,13,27  There is favorable wear simulator 
data from polyethylene diameters of 44 and 46 
mm but no long-term clinical data are available.11  
Limiting oxidation has been an additional concern 
and polyethylene containing Vitamin E is now 
available.4

Early polyethylene prostheses were secured to the 
pelvis with polymethylmethacrylate during hip re-
placement or resurfacing procedures.1,6,10,30,32  This 
was very successful but late loosening is common 
and, therefore, the use of porous-coated metal 
backing had become a very popular and successful 
alternative.  Because cross-linked polyethylene can 
fracture, its thickness and the thickness of the met-
al backing are subject to engineering limitations.  
Most engineers recommend using a polyethylene 
thickness of 3.8 mm or greater and a composite 
thickness including the metal backing of 10 mm or 
more if a two-piece component is selected.  

Cobalt-chromium alloys are used widely as bear-
ing surfaces against polyethylene for hip and knee 
implants.  Cobalt-chromium is harder and more 
resistant to corrosion than previous metals used 
in joint replacement, such as stainless steel.  Tita-
nium is much too soft to use as a bearing surface.  
Cobalt-chromium surfaces can be damaged and 
exhibit low wetability.  Newer cobalt-chromium 
surfaces are superior to older implants with respect 
to smoothness. Ceramic materials generally offer 
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