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15A*

OPEP awarded 
the below rating for 
its use with males 
only and for sizes 
48–62mm only:14

BIRMINGHAM HIP Resurfacing 
(BHR) System

Summary
• The BIRMINGHAM HIP Resurfacing (BHR) System provides a bone-conserving alternative to total hip arthroplasty (THA)  

for young, active male patients.1

• BHR demonstrates similarly high survivorship compared with other currently available hip resurfacing arthroplasty (HRA) 
prostheses at 15 years and, with the longest registry data, shows good survivorship up to 20 years.1

• BHR patients demonstrate significant post-operative improvements in functional outcomes, including reductions in 
stiffness, and restoration of mobility and gait, potentially permitting them to maintain a highly active lifestyle.2–8 

• Patients report improvements in quality of life, reductions in pain, and are more satisfied with how their joint is performing 
following BHR implantation, compared with both pre-operative scores4, 5, 9 and other resurfacing hips.10

The potential advantages of HRA versus THA
HRA provides a bone-conserving alternative to THA in younger, active male patients. In contrast to THA, in which the femoral head 
is removed and replaced by a prosthesis, HRA involves resurfacing of the femoral head. Where indicated, HRA possesses numerous 
potential advantages over THA,11, 12 as illustrated in Figure 1. 

Based on data from the two largest national joint replacement registries (Australian Orthopaedic Association National Joint Replacement 
Registry [AOAJNRR; n=11,892]; UK National Joint Registry [UK NJR; n=14,731]), HRA shows excellent survivorship in the indicated cohort 
at 20 years (Figure 1).1, 13 In male patients aged <55 years, HRA demonstrates >89% survivorship at 18 years following surgery.13 

BHR
BHR was first implanted in 1997 and remains one of the most 
commonly implanted and well-studied HRA prostheses.11 Today 
BHR is indicated for use in male patients requiring primary HRA 
due to non-inflammatory arthritis (degenerative joint disease) 
such as osteoarthritis, traumatic arthritis, avascular necrosis, or 
inflammatory arthritis such as rheumatoid arthritis.15 BHR has 
been contraindicated for use in females since 2015, and femoral 
component sizes ≤46 mm are no longer available. By conserving 
more bone, younger patients preserve future surgery options, 
including a THA, if later indicated.

BIRMINGHAM HIP◊ Resurfacing (BHR◊) System – long-term survivorship and clinical 
outcomes at 20 years

THAMaintenance of near normal anatomy11

Maximum
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feedback12

Return to impact activity11

Preservation of the proximal femoral bone stock11
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Survivorship of HRA devices 
reaches up to 91.8% in the 
indicated population 
(AOANJRR; n=11,892)1

Figure 1. Potential advantages of HRA over THA
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Excellent long-term survivorship†

With over 20 years of clinical history, much of the BHR◊ survivorship data include all 
patients initially indicated for this prosthesis. Long-term survivorship data for BHR are 
available from the AOANJRR and the UK NJR (as the latter does not provide BHR data 
stratified by sex, we report on the former) and mid- to long-term clinical trials.1 In an 
analysis of male BHR patients using AOANJRR data, survivorship remained higher for 
BHR compared with other HRA prostheses at 18 years (Figure 2).16 

Registry data are corroborated by the literature, with studies reporting excellent 
mid- to long-term survivorship in BHR patients which, when stratified by sex, is 
further improved in males.17, 18 In a study of 226 BHR patients (79.8% male), implant 
survivorship was reported to be 99.4% (95% confidence interval [CI]: 98.4%, 100%) in 
males at 15 years.18 Further studies have demonstrated similar results. Survivorship 
was 97% at 13 years in an analysis of 2,241 consecutive male BHR patients.17 In 
another study that included 280 primary BHR hip procedures, all-cause survivorship 
was 96.0% (95% CI: 93.1%, 98.9%) amongst male patients <65 years old at the 
time of procedure.8 

Reasons for revisions

According to the AOANJRR, in male patients, ~70% of BHR revisions can be attributed to three events: loosening, fracture and  
metal-related pathology.1 However, when compared with other HRA prostheses, BHR performs statistically significantly better than 
the class average in terms of revision rate (p<0.001; Figure 3).16

Additional clinical outcomes
Functional outcomes

Survivorship is an important measure of the success of HRA implants; however, it represents just one outcome. Functional outcomes 
and health-related quality of life (HRQoL) provide a measure of the benefits to patients beyond implant survivorship. BHR patients 
have demonstrated improved functional outcomes compared with pre-operation and THA patients, including reduced stiffness and 
restoration of mobility and gait, that may help patients maintain a highly active lifestyle (Figure 4).2–8 Of note, better outcomes are 
observed in the indicated population,9, 19 and in cases where the surgeon is experienced with HRA.20

Figure 2. BHR demonstrates superior survivorship
compared with alternative HRA procedures at 
18 years in the indicated population16

Survivorship is higher for BHR, compared 
with all HRA prostheses, at 18 years 
(92.4% vs 84.0%, respectively; 
n=15,081; 100% male)16

18
years

92.4%

§Smaller component sizes were included in this analysis. HR = hazard ratio. This figure includes Figure 1 from the Australian Orthopaedic Association National Joint Replacement Registry (AOANJRR), 
Automated Industry Report System (AIRS), ID No.5815 for Smith+Nephew, BHR Total Resurfacing Hip, (Procedures from 1 September 1999–25 January 2022),  Accessed 14 November 2022, AOA, Adelaide: 1–16.16

Figure 3. Cumulative percent revision and reasons for revision at 20 years for BHR compared with all other HRA prostheses in male patients, based on 
AOANJRR registry data16§

Lower rate 
of revision due 
to loosening 
(1.6 vs 3.5%)

Significantly lower 
risk of all-cause 
revision compared 
with all other HRA 
prostheses (58% 
reduction; p<0.001)

Lower rate of 
revision due to 
metal-related 
pathology 
(0.9 vs 3.6%)

Lower rate of 
revision due 
to fracture 
(1.3 vs 2.3%)

†Clinical outcomes data were sourced from the two largest joint replacement registries (AOANJRR and the UK NJR) and long-term clinical trials which, where possible, include only the indicated population. 
See Table 1 within the additional information for patient populations within each dataset.
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HRQoL

Patients consistently report improvements from pre-operative 
HRQoL scores, via SF Health Survey (SF-12 or SF-36), Veteran’s 
Rand 12 or 36 and EQ-5D, following BHR implantation.4, 5, 18, 21  
BHR patients also report higher post-operative HRQoL scores 
when compared with THA patients (Figure 5),5, 22 and when 
compared with all other HRA prostheses.10 In addition, studies  
have shown BHR patients experience substantial reductions in 
pain and improvements in satisfaction, activity and overall  
health status post-operatively which can be maintained for up to 
ten years.4, 8, 9

Figure 5. BHR demonstrates improvements in post-operative HRQoL
compared with THA, at a median follow up time of 36.2 months for BHR 
and 62.3 months for THA22

48.5
51.5

BHR
THA

BHR

58.6
54.1

THA

MCS = mental component summary; PCS = physical component summary.

SF-12 MCS
(mean; p=0.002)

SF-12 PCS
(median; p=ns) 

HRA pre-operative HRA post-operative THA pre-operative THA post-operative

Figure 4. BHR has demonstrated improvements in functional outcomes*
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Statistically significant 
improvement in HHS, from 
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post-operatively (p<0.001), 
which remained stable through 
10 years post-operatively 
(n=253), in patients who did 
not undergo revision8
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Osteoarthritis Index (WOMAC) 

Maximum score: Variable; improvement indicated by an increase in score

0 100

82.5 92.5

Higher post-operative 
WOMAC score observed 
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p<0.01), with a clinically 
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(n=143; p<0.001)7
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*Smaller component sizes were included in these studies. 
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Conclusions
BHR is one of the most commonly utilised and well-studied HRA prostheses, with a 20-year clinical history, and has been awarded 
the ODEP rating, 15A*.14 Long-term survivorship data from the two largest joint replacement registries show that BHR possesses 
a similarly high survivorship rate compared with other HRA implants,1, 13, 16 and demonstrates lower rates of revision due to 
metal-related pathology, loosening or fracture.16 Moreover, BHR patients demonstrate substantial improvements in functional 
outcomes,2–8 quality of life4, 5, 18, 21, 22 and satisfaction,4, 9 both post-operatively and in comparison to THA. BHR protheses show  
good radiographic stability2–5, 9, 17, 21 and low rates of osteolysis;3, 6, 9, 17 stable whole blood metal ion levels between 1 and 5 years 
post-operation have been observed in one study with a minimum of 9.5 years follow up.8 Ultimately, BHR may provide younger or 
more active male patients with a bone-conserving, anatomically improved alternative to THA that may support an active lifestyle.

Radiographic stability and osteolysis

Radiographic component migration and/or loosening and the occurrence of osteolysis are both significant complications following 
hip procedures.23 Overall, limited radiographic migration/loosening has been observed in BHR◊ patients,2–5, 9, 17, 21 with low rates of 
osteolysis.3, 6, 9, 17 In a study of 280 primary BHR procedures, 5 revisions due to femoral loosing, 2 due to osteolysis and 1 due to 
acetabular loosening were reported at 10 years post-operatively.8 In the 218 hips that remained unrevised after 10 years (n=218), 
limited radiographic loosening was observed alongside 10 cases of osteolysis.8

 
Whole blood metal ions

Whole blood metal ion levels may provide an indication of the extent of wear after HRA procedures.8, 24 Median whole blood cobalt (Co) 
and chromium (Cr) levels increased at 1 year post-operation compared to pre-operative levels (Co: 0.12 vs 1.5 parts per billion (ppb), 
p<0.001; Cr: 0.6 vs 1.7ppb, p<0.001) in one study of BHR patients (n=253) with a minimum of 9.5 years follow up.8 These metal ion 
concentrations remained stable between 1 and 5 years post-operation (Co: p=0.3; Cr: p=0.13), before significantly decreasing at  
10 years post-operation (Co: 1.3ppb, p<0.001; Cr: 1.4ppb, p<0.001). The number of patients with postoperative Co and/or Cr levels 
at >7ppb remained similar over time (3.4% at 1 year and 4.4% at 10 years post-operation, p=0.60).8
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Statements from registries
We thank the patients and staff of all the hospitals in England, Wales and Northern Ireland who have contributed data to the National Joint Registry. We are grateful to the 
Healthcare Quality Improvement Partnership (HQIP), the NJR Steering Committee and staff at the NJR Centre for facilitating this work. The views expressed represent those 
of the authors and do not necessarily reflect those of the National Joint Registry Steering Committee or the Health Quality Improvement Partnership (HQIP) who do not vouch 
for how the information is presented. 
 
The data from the NJR: BHR Resurfacing Head implant summary report10 used in this material was obtained from the NJR Supplier Feedback System. The Healthcare Quality 
Improvement Partnership (“HQIP”) and/or the National Joint Registry (“NJR”) take no responsibility for the accuracy, currency, reliability and correctness of any data used or 
referred to in this report, nor for the accuracy, currency, reliability and correctness of links or references to other information sources and disclaims all warranties in relation to 
such data, links and references to the maximum extent permitted by legislation. 
 
The AOANJRR has taken every care to ensure that the data supplied (AOANJRR Hip, Knee & Shoulder Arthroplasty: BHR Total Resurfacing Hip automated industry report 3508)16  

are accurate but does not warrant that the data are error free and does not accept any liability for errors or omissions in the data.

Additional information

Table 1. Characteristics of patient populations for included studies

Study Patients, n Hips, n % male Mean age, years (range)

Ford (2018)2 314 360 86.4 52.0 (22.8–81.6)

Jonas (2019)3 51 54 75.9 49.8 (18.0–67.0)

Sandiford (2014)4 107 109 42 44.0 (21.0–65.0)

Fink Barnes (2014)5 80 89 100 52.7 (35.0–64.0)

Konopka (2018)6 21 23 NR NR

Pérez-Moro (2019)7 145 145 80.7 49.5 (NR)

Su (2021)8* 253 280 73.6 51.3 (22.0–72.0)
Coulter (2012)9 213 230 66 52.1 (18.0–82.0)

McMinn (2011)17 NR 3,095 72.4 53.0 (13.0–86.0)

Scholes (2019)18 226 238 79.8 45.0† (NR)
Carrothers (2011)19 NR 5,000 67 52.5 (13.0–87.0)

Aulakh (2014)20 4,535 5,000 NR NR

Oak (2017)21 479 541 72.3 53.0 (14.0–80.1)

Ortiz-Declet (2017)22 42 42 100 49.1 (NR)

*This study by Su et al. reports on results from mixed male/female populations using certain implant sizes that are no longer available. Smith & Nephew, Inc., no longer distributes the 46mm 
diameter and smaller femoral heads and corresponding acetabular cup components for the BHR◊ System that were part of this evidence, and contraindicates the use of the device for females. 
†Denotes median, not mean. NR = not recorded.
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