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Incidence of Adverse Wear Reactions in Hip Resurfacing Arthroplasty: A Comparison with the Oxford Study
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Figure I.  Kaplan-Meier survivorship with various endpoints (n=2559).

I N T R O D U C T I O N
In 2009, the Oxford Group reported a 1.8% rate of revision for pseudotumours 
in a series of 1419 hip resurfacings performed by multiple surgeons within a 
mean 4 year (0-9 years) time period and a 6% Kaplan-Meier failure rate for 
pseudotumour by 8 years.  We were surprised by this high rate of failure due to a 
primary inflammatory reaction to metal bearings (pseudotumour) and we therefore 
wanted to evaluate our database for the incidence of failure we experienced due 
to pseudotumours. 

M E T H O D S
Between July 1999 and August 2011, a single surgeon performed 2559 metal-
on-metal hip resurfacing arthroplasties in 2109 patients.  The mean length of 
follow-up was 4±3 years.  We were able to achieve a follow-up rate of 92%.  This 
study was compared to the multi-surgeon Oxford report on 1419 cases with 4 
years follow-up.  The Corin Cormet 2000 (393 cases) and Biomet Recap implants 
(2166 cases) were used in our series.  All adverse wear failures had metal ion 
levels tested and had acetabular inclination angles measured on both supine and 
standing pelvis xrays.  Similar to the Oxford Group, we analyzed wear related 
failures with “symptoms severe enough to cause revision”.  A detailed comparison 
between the Oxford report and our database has been compiled (Table I).

C O N T I N U E D
women, and 9% for patients with a diagnosis of dysplasia. All adverse wear 
failures had component sizes ≤ 48 mm. All had metal ion levels of at least 
15 ug/ml and acetabular inclination angles (AIA) >50° on standing pelvis 
radiographs. 5/7 had AIA > 60°. All had severe metallosis found at the time 
of revision.  There were no failures from pseudotumours without evidence of 
adverse wear in this series (0/2559).  In table III, we report the chief similarities 
and differences between the present study and the Oxford study.

Table II.  Details of adverse wear failures.

Case Gender Age (yrs) Diagnosis 
Supine      
AIA (°) 

Standing 
AIA(°) 

Co 
level 

Cr 
level Implant 

Femoral 
component 
diameter 

(mm) 
Time from 
HSR (yrs) 

1* F 46 Dysplasia 56 63 14 15 Cemented Corin  48 7 
2* F 46 Dysplasia 52 61 14 15 Cemented Corin  48 7 
3 F 53 OA 60 64 173 111 Cemented Biomet  46 2 
4 M 55 OA 57 59 81 38 Cemented Biomet  48 5 
5 F 48 OA 55 65 132 69 Uncemented Biomet 44 4 
6 F 55 OA 50 53 159 75 Uncemented Biomet 48 3 
7 F 63 Dysplasia 66 73 90 56 Uncemented Biomet  44 2 

Table III.  Summary Oxford vs. current study.
              Oxford Gross 

         Similarities 
1 Both are reviews of large databases of patients who have undergone hip resurfacing 
2 Length of follow-up 
3 Mean age 
4 Histology was reviewed in all adverse wear cases 
5 Number of women 
6 Number of cases with small component sizes 
7 Percent Dysplasia patients 

        Differences 
1 Multiple surgeons  Single surgeon 
2 Residency training center  Private practice 
3 BHR, Conserve, Biomet and Cormet Biomet and Cormet 
4 Not specified Presence of metalosis was specified 
5  Not specified X-ray technique was specified 
6 Not disclosed 92% follow-up 
7 -- Significantly larger (80%) cohort. 
8 % of small component sizes: 67% % of small component sizes: 44% 
9 % of women: 41% % of women: 28% 
10 # of cases with the primary Dx of dysplasia: 109 # of cases with the primary Dx of 

Table I.  Comparison between the Oxford study and the present study.

 Oxford Gross 
# cases 1419 2559 
Follow-up: Mean(range) (unit: yrs) 4 (0-9) 4±3 (0-12) 
Age: Mean (range) (unit: yrs) 53.6 (16.5 to 85.5) 51±8 (11 to 78) 
Patient under age 40 (#, %) 134 (9%) 213 (8%) 
 
Gender 
Female 504 (41.2%) 706 (28%) 
   
Dysplasia (#, %) 109 (8.3%) 280 (11%) 
 
Small femoral component size        
(≤46 mm in women or ≤50 in men) 954 (67%) 1131 (44%) 

 
Implant type 
BHR (Smith/Nephew) 643 (45.3%) 0 
Conserve (Wright) 606 (42.7%) 0 
Cormet (Stryker) 18 (1.3%) 393 (15%) 
Cemented Recap (Biomet) 128 (9%) 740 (29%) 
Uncemented Recap (Biomet) 0 1426 (56%) 

 

 
Wear risk 
BHR (Smith/Nephew) 2.5% ─ 
Conserve (Wright) 1.3% ─ 
Cormet (Stryker) 11% 0.5% 
Cemented Recap (Biomet) 0 0.3% 
Uncemented Recap (Biomet) ─ 0.2% 
 
Total revisions 66 (4.7%) 77 (3%) 
Wear revision 26 (1.8%) 7 (0.3%) 
Kaplan-Meier failure rate (Wear only ) at 8 yrs 

 

all patients 6% 1% 
Patients under 40 yrs old 11.9% 0% 
Dysplasia 15.9% 9% 
Women 9.4% 2.9% 
Small implant size 5.3% 1% 

 

R E S U LT S
In this study, seven (0.27%) cases (six in female and one in male) out of 2559 
cases were diagnosed as failures due to adverse wear with soft tissue and 
fluid accumulation, and metallosis seen at the time of surgery (Table II).  The 
wear related failure rate was 0.27% (7/2559).  Failures due to all other causes 
occurred in 70 (2.7%) cases.  Revisions for adverse wear represented 9.1% of 
all failures.  At 8 years post-operatively, our Kaplan-Meier cumulative revision 
rate for adverse wear was 1% for all patients (Fig I), 0.2% for men, 2.6% for 

* The same bilateral patient.

C O N C L U S I O N S
In summary our data suggests the following conclusions:
1.)	Adverse wear related failures (metallosis) are rare with the Biomet and 
Corin HRA systems (0.27%, Kaplan-Meier 1% at 10 years).
2.)	Pseudotumours not related to adverse wear are rare with metal bearings.
3.)	Adverse wear failures were seen with the Biomet and Corin systems only if 
the AIA on standing pelvis xray was > 50 degrees. (5/7 failures had AIA>60).
4.)	A Safe zone for placing the Biomet and Corin devices is: AIA< 50 degrees on 
standing pelvis xrays. This likely also applies to other well-designed systems.
5.)	Adverse wear failures are more common in women, dysplastics, and when 
femoral components ≤ 48 mm are required. These factors are, of course, 
interrelated.
We therefore conclude that hip resurfacing with Biomet and Corin implants 
(and likely most others with a similar bearing design) is safe and effective 
and is exceedingly unlikely to result in adverse wear failure as long as the 
acetabular component is placed such that the AIA is < 50° on standing AP 
pelvis xray. In women with dysplasia that require small femoral components 
there is less room for error in acetabular component positioning. Adequately 
designed components exist; it is now up to surgeons to learn to place them 
accurately and reproducibly to avoid adverse wear failures.


