Is there a role for resurfacing hip arthroplasty for patients with arthritis of the hip?
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Response/Recommendation:

Currently, there is minimal role for the routine use of metal-on-metal resurfacing arthroplasty
for patients with arthritis of the hip.

Resurfacing using metal-on-metal bearing surfaces may be considered for skeletally mature
young patients (<65 years) male patients with hip arthritis and no significant deformity. Given
the technical challenge of this surgical procedure, resurfacing should be performed in high
volume centers by surgeons with experience with this procedure.

Level of Evidence: Level Il
Rationale:

In recent years there has been a rapid decline in utilization of the metal-on-metal resurfacing
arthroplasty in patients with arthritis of the hip. The main reason for this decline in utilization
relates to the issues of adverse local tissue reaction (ALTR) that has been seen with some
designs more than others [1-3]. The initial reports of resurfacing hip arthroplasty (RHA)
showed favorable outcome and many advantages of RHA were posited particularly in young
patients [4]. This included bone conservation, as the femoral neck is mostly conserved,
greater range of motion, better wear properties, and lower risk of dislocation [4-6].

In the late 1990s and early 2000s, RHA attracted much attention from the orthopedic
community and was performed fairly commonly. However, initial results were not as
satisfactory as hoped due to significant differences in the performance of the implants and the
high learning curve, resulting in failures. Revision rate of up to 45% was reported in some
series [7,8]. However, the outcome of RHA appears to be design dependent with one design
(Birmingham Hip Resurfacing) continuing to show favorable outcome in comparison to other
designs. In fact , one particular design (ASR) had to pulled out of market due to its dismal
performance. [9,10].

The design philosophy of RHA is such that it aims to provide an anatomical restoration of the
hip joint. It has been argued that this approach could potentially result in better clinical
function and quality of life than conventional THA.

A gait analysis study revealed that RHA patients, when compared to THA, achieved a higher
walking speed and maintained a more normal weight acceptance and a wider range of hip
flexion [11]. While this may not be true in all cases, a meta-analysis showed that RHA can
provide functional outcomes at least equivalent to THA in selected cohorts of young and
active male patients [12]. Similarly, an RCT comparing RHA and THA showed that both
cohorts had similar functional outcomes after five years [13]. Several articles have indicated
that active patients undergoing RHA can remain active after surgery [4,9,14,15]. A large
meta-analysis suggests that patients with RHA are able to return to sports in the first year after
surgery [16].



Recent studies demonstrate that even younger and active patients can do well with THA and
the use of newer bearing surface, namely highly cross-linked polyethylene or ceramic on
ceramic [17-19]. With the known issue related to release of metal ions, even with the optimal
designs, the use of RHA has been restricted to very active, muscular young males and women
of childbearing age are thought to be poor candidates for RHA [20-22]. Additionally, early
complications may be more likely when the head diameter is smaller than 50 mm.

In contrast to the early results, it seems that RHA survival rates in the current literature are
comparable to THA. The most recent survival studies generally include follow-up of the
Birmingham RHA and report 10-year rates of 83%-100%, which is encouraging [9]. A meta-
analysis of large studies produced a 10-year survival rate of 95.5% (95% CI, 93.4% to 97.1%)
with all-cause revision as an end point [23]. In a study of more than three hundred cases from
an experienced center, the Kaplan-Meier survival rate for all-cause revision was estimated to
be 97.2% at 5 years (95% confidence interval [CI], 94.7% to 98.5%) and 93.8% at 10 years
(95% Cl, 88.8% to 96.7%), respectively [4]. However, it is worth noting that the survival
results differed significantly by gender. In one study where the 10-year survival rate of all
cases was reported to be 93.7%, the survival rate of prostheses in male patients was 95.43%,
while this rate was only 89.86% in women [22]. Another study indicated that the results were
less favorable, particularly in women and in cases with acetabular inclination greater than 55
degrees [24].

A study from the Australian registry suggests that there may be an increased risk of revision
in the RHA cohort compared to THA [10]. This risk may be due to less experienced surgeons
using suboptimal implants. This increased risk of revision is not as pronounced in single-
center studies. The French Hip Resurfacing Registry study revealed a mere 0.04% (7 out of
1650 hips) revision rate at 3.8 years of mean follow-up [25]. However, this data must be
viewed with caution as only 18 surgeons accredited for RHA surgery are permitted to enter
data to this registry. On the other hand, after adjusting for potential confounding factors with
a mean follow-up of 73.2 months, multivariate analyses indicated that there were significantly
higher rates of revision surgery (p < 0.001), overall complications (p < 0.001), all-cause
reoperations (p = 0.014) and mortality (p < 0.001) in the THA cohort compared with RHA. It
is also worth noting that patients with THA were less likely to be satisfied (p = 0.046) [26]. A
similar study showed no statistically significant difference between RHA and THA in terms
of complications (12.08% and 16.24%, respectively) and revisions (6.32% and 6.14%,
respectively) [5]. Furthermore, one study reported significantly lower dislocation rates with
RHA [15].

It is worth noting that several published meta-analyses have yielded conflicting results
regarding the frequency of revision. In one meta-analysis, overall complication rates were
found to be significantly lower in the RHA compared to the THA group, with an odds ratio
(OR) of 2.17 (95% CI 1.21, 3.88; p = 0.009). There was no difference in revision rate between
the two groups (OR 1.06, 95% CI 0.57, 1.99; p = 0.85). Functional outcomes were
satisfactory in both groups, but the Harris Hip Score was significantly better in the resurfacing
group (MD 2.99, 95% CI - 4.01, - 1.96, p < 0.00001) [27]. On the other hand, another meta-
analysis of 27 studies indicated that there may be a higher incidence of revision in the RHA
group than in the THA group (RR, 1.65; 95% CI, 1.28e2.31; p < 0.0001) and total revisions
reached 142 in the RHA group and 86 in the THA group in 2520 and 2556 cases, respectively
[28]. Similarly, in a meta-analysis by Smith et al., RHA had a higher risk of revision
compared to THA [29].



There are further studies reporting higher revision rates with RHA due to component
malpositioning, metal ion release, osteolysis, and component loosening [30]. Another
important difference seems to be time to revision. A systemic review by Deborah et al.
showed that revision rates are more frequent and early in RHA when compared to THA [31].
It was observed that revision rates were significantly higher in cases performed after
inflammatory arthritis and after collum femoris fractures compared to those performed on the
basis of idiopathic osteoarthritis [32]. The most prevalent factor leading to revision was
aseptic loosening, followed by problems related to metal-on-metal (MoM) bearings [22]. In
addition, it has been observed that metal ions are excreted in the urine at a significantly higher
rate in patients with RHA than in cases with metal-on-polyethylene THA [33].

Metal on Metal RHA using a resurfacing system with a good long term track record could
provide favorable longevity and postoperative outcomes to carefully selected patients. Factors
that are determinants of a favorable outcome include selection of male patients under 65 years
of age with good bone stock, a diagnosis of osteoarthritis, no significant deformity and
femoral head size greater than 50. Surgeons should continue to remain cautious of the leading
causes for revisions and their potential risk factors to accurately identify optimal candidates
for RHA.

References

[1]  Pietildinen S, Lindstrom M, Laaksonen I, Vendldinen MS, Lankinen P, Mékela KT.
Long-term blood metal ion levels and clinical outcome after Birmingham hip
arthroplasty. Scand J Surg 2022;111. doi:10.1177/14574969211066197.

[2] Galea VP, Rojanasopondist P, Matuszak SJ, Connelly JW, Ray GS, Madanat R, vd.
Current evidence from a worldwide, multicentre, follow-up study of the recalled
Articular Surface Replacement Hip System. HIP Int 2019;31:378-87.
doi:10.1177/1120700019887726.

[3] Koff MF, Gao MA, Neri JP, Chiu YF, Lin BQ, Burge AJ, vd. Adverse local tissue
reactions are common in asymptomatic individuals after hip resurfacing arthroplasty:
Interim Report from a prospective longitudinal study. Clin Orthop Relat Res
2021;479:2633-50. doi:10.1097/CORR.0000000000001882.

[4] Ford MC, Hellman MD, Kazarian GS, Clohisy JC, Nunley RM, Barrack RL. Five to
ten-year results of the Birmingham hip resurfacing implant in the U.S. A single
institution’s experience. J Bone Jt Surg - Am Vol 2018;100:1879-87.
d0i:10.2106/JBJS.17.01525.

[5] Palazzuolo M, Bensa A, Bauer S, Blakeney WG, Filardo G, Riegger M. Resurfacing
Hip Arthroplasty Is a Safe and Effective Alternative to Total Hip Arthroplasty in
Young Patients: A Systematic Review and Meta-Analysis. J Clin Med 2023;12.
doi:10.3390/jcm12062093.

[6] Vendittoli P-A, Shahin M, Riviere C, Roy AG, Barry J, Lavigne M. Hip Resurfacing
Compared with 28-mm Metal-on-Metal Total Hip Replacement: A Randomized Study
with 15 Years of Follow-up*. JBJS 2020;102.

[7] Cadossi M, Tedesco G, Sambri A, Mazzotti A, Giannini S. Hip resurfacing implants.
Orthopedics 2015;38:504-9. doi:10.3928/01477447-20150804-07.

[8] Girard J. Hip Resurfacing: International Perspectives: Review Article. HSS J
2017;13:7-11. d0i:10.1007/s11420-016-9511-y.

[91 FongsS, Shah AK, Hecht CJ, Kamath AF. What is the long-term survivorship,
complication profile, and patient reported outcomes after Birmingham hip resurfacing?
J Orthop 2024;55:134-48. doi:10.1016/j.jor.2024.04.016.



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Stoney J, Graves SE, De Steiger RN, Rainbird S, Kelly TL, Hatton A. Is the
Survivorship of Birmingham Hip Resurfacing Better Than Selected Conventional Hip
Arthroplasties in Men Younger Than 65 Years of Age? A Study from the Australian
Orthopaedic Association National Joint Replacement Registry. Clin Orthop Relat Res
2020;478:2625-36. doi:10.1097/CORR.0000000000001453.

Gerhardt DMJM, Mors TGT, Hannink G, Van Susante JLC. Resurfacing hip
arthroplasty better preserves a normal gait pattern at increasing walking speeds
compared to total hip arthroplasty. Acta Orthop 2019;90:231-6.
doi:10.1080/17453674.2019.1594096.

Shimmin AJ, Baré J V. Comparison of Functional Results of Hip Resurfacing and
Total Hip Replacement: A Review of the Literature. Orthop Clin North Am
2011;42:143-51. doi:10.1016/j.0cl.2010.12.007.

Costa ML, Achten J, Foguet P, Parsons NR. Comparison of hip function and quality of
life of total hip arthroplasty and resurfacing arthroplasty in the treatment of young
patients with arthritis of the hip joint at 5 years. BMJ Open 2018;8:1-6.
doi:10.1136/bmjopen-2017-018849.

Haddad FS, Konan S, Tahmassebi J. A prospective comparative study of cementless
total hip arthroplasty and hip resurfacing in patients under the age of 55 years: A ten-
year follow-up. Bone Jt J 2015;97-B:617-22. doi:10.1302/0301-620X.97B5.34537.
Hellman MD, Ford MC, Barrack RL. Is there evidence to support an indication for
surface replacement arthroplasty? A systematic review. Bone Jt J 2019;101B:32-40.
d0i:10.1302/0301-620X.101B1.BJJ-2018-0508.R1.

Magan A, Wignadasan W, Kayani B, Radhakrishnan G, Ronca F, Haddad FS. A meta-
analysis assessing time for return to sport following hip resurfacing. Arch Orthop
Trauma Surg 2023;143:3575-85. doi:10.1007/s00402-022-04592-1.

Min B-W, Cho C-H, Son E-S, Lee K-J, Lee S-W, Song K-S. Highly Cross-Linked
Polyethylene in Total Hip Arthroplasty in Patients Younger Than 50 Years With
Osteonecrosis of the Femoral Head: A Minimum of 10 Years of Follow-Up. J
Arthroplasty 2020;35:805-10. doi:10.1016/j.arth.2019.10.021.

Zazirnyi IM. Ceramic-on-Ceramic Bearings in Total Joint Arthroplasty. Part 3. Her
Orthop Traumatol Prosthetics 2023:69-73. doi:10.37647/0132-2486-2022-115-4-69-
73.

Feng B, Ren 'Y, Cao S, Lin J, Jin J, Qian W, vd. Comparison of ceramic-on-ceramic
bearing vs ceramic-on-highly cross-linked polyethylene-bearing surfaces in total hip
arthroplasty for avascular necrosis of femoral head: A prospective cohort study with a
mid-term follow-up. J Orthop Surg Res 2019;14:1-7. doi:10.1186/s13018-019-1410-8.
Amstutz HC, Le Duff MJ. Sex-specific risk factors determine the survivorship of
female and male patients after metal-on-metal hip resurfacing. HIP Int 2019;30:309—
18. d0i:10.1177/1120700019868781.

Samuel LT, Zuke WA, Mahmood S, Munim MA, Alamir PB, Brooks PJ. Hip
Resurfacing: A Single Surgeon U.S. Series With Minimum Ten-Year Follow-up. J
Arthroplasty 2022;37:1799-808. doi:10.1016/j.arth.2022.04.008.

Azam MQ, McMahon S, Hawdon G, Sankineani SR. Survivorship and clinical
outcome of Birmingham hip resurfacing: a minimum ten years’ follow-up. Int Orthop
2016;40:1-7. doi:10.1007/s00264-015-2731-9.

Molloy J, Handford C, Coolican J, Molloy T, Walter W. Long-Term Outcomes of
Birmingham Hip Resurfacing Arthroplasty: A Systematic Review of Independent
Series with At Least 10 Years of Follow-up. JBJS Open Access 2024;9.
doi:10.2106/JBJS.0OA.23.00057.

Bornert S, Lutzner J, Beyer F, Ginther KP, Hartmann A. Revision Rate and Patient-



[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Reported Outcome After Hip Resurfacing Arthroplasty: A Concise Follow-Up of 1064
Cases. J Arthroplasty 2015;30:2190-5. doi:10.1016/j.arth.2015.06.041.

Girard J, Epinette JA, Martinot P, Dartus J. French hip resurfacing registry: A study of
1650 cases. Orthop Traumatol Surg Res 2022;108. doi:10.1016/j.o0tsr.2021.103087.
Halawi MJ, Oak SR, Brigati D, Siggers A, Messner W, Brooks PJ. Birmingham hip
resurfacing versus cementless total hip arthroplasty in patients 55 years or younger: A
minimum five-year follow-up. J Clin Orthop Trauma 2018;9:285-8.
d0i:10.1016/j.jcot.2017.05.004.

Kumar P, Ksheersagar V, Aggarwal S, Jindal K, Dadra A, Kumar V, vd. Complications
and mid to long term outcomes for hip resurfacing versus total hip replacement: a
systematic review and meta-analysis. Eur J Orthop Surg Traumatol 2023;33:1495-504.
d0i:10.1007/s00590-022-03361-5.

Eethakota VVS, Vaishnav V, Johnston L, Abboud R, Wang W. Comparison of revision
risks and complication rates between total HIP replacement and HIP resurfacing within
the similar age group. Surgeon 2018;16:339-49. doi:10.1016/j.surge.2018.05.005.
Smith TO, Nichols R, Donell ST, Hing CB. The clinical and radiological outcomes of
hip resurfacing versus total hip arthroplasty: A meta-analysis and systematic review.
Acta Orthop 2010;81:684-95. doi:10.3109/17453674.2010.533933.

Lugani G, Santandrea A, Puddu L, Rigoni M, Cont F, Magnan B, vd. Early
complication of a subtrochanteric periprosthetic fracture following hip resurfacing. Is
varus healing aceptable? A case report and literature review. Acta Biomed 2021;92:2—
8. d0i:10.23750/abm.v92iS1.11737.

Marshall DA, Pykerman K, Werle J, Lorenzetti D, Wasylak T, Noseworthy T, vd. Hip
Resurfacing versus Total Hip Arthroplasty: A Systematic Review Comparing
Standardized Outcomes. Clin Orthop Relat Res 2014;472.

Morse KW, Su EP. Hip resurfacing arthroplasty for patients with inflammatory
arthritis: a systematic review. HIP Int 2018;28:11-7. doi:10.5301/hipint.5000558.
Gustafson K, Jakobsen SS, Lorenzen ND, Thyssen JP, Johansen JD, Bonefeld CM, vd.
Metal release and metal allergy after total hip replacement with resurfacing versus
conventional hybrid prosthesis. Acta Orthop 2014;85:348-54.
do0i:10.3109/17453674.2014.922730.



