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Abstract

Background A number of reconstructive procedures are
available for the management of hip osteoarthritis. Hip
resurfacing arthroplasty is now an accepted procedure, with
implant survivorship comparable to THA at up to 10 years’
followup in certain series. Most reports focus on implant
survivorship, surgeon-derived results, or complications.
Fewer data pertain to patient-reported results, including
validated measures of quality of life (QoL) and satisfaction
and baseline measures from which to determine magnitude
of improvement. Validated patient-reported results are
essential to guide patients and surgeons in the current era of
informed and shared decision making.

Questions/purposes We determined whether patients
reported improvement in disease-specific, joint-specific,
and generic QoL after hip resurfacing arthroplasty; whether
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patients were satisfied with the results of the procedure;
and latest activity level and return to sport.

Methods We retrospectively reviewed 127 patients (100
men, 27 women) who underwent 143 hip resurfacing pro-
cedures between 2002 and 2006. Mean patient age was
52 years. Patients completed the WOMAC, Oxford Hip
Score, and SF-12 at baseline and again at minimum 2-year
followup (mean, 2.5 years; range, 2-6 years). At latest
followup, patients completed a validated satisfaction
questionnaire and UCLA activity score.

Results  All QoL scores improved (normalized to a 0—100
scale, where 100 = best health state). WOMAC improved
from 46 to 95, Oxford Hip Score from 42 to 95, SF-12
(physical) from 34 to 54, and SF-12 (mental) from 46 to 56.
Patient satisfaction score was 96. UCLA activity score
was 8.
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Conclusions The majority of patients reported improve-
ment in QoL, were very satisfied with their outcome, and
returned to a high level of activity after hip resurfacing
arthroplasty.

Level of Evidence Level 1V, therapeutic study. See the
Instructions for Authors for a complete description of
levels of evidence.

Introduction

Osteoarthritis of the hip in young active patients remains a
difficult problem. Metal-on-metal hip resurfacing has ree-
merged as an attractive option for treatment of hip
osteoarthritis in this group of patients, as an alternative to
THA, unless they are suitable candidates for an osteotomy
[1,2]. The modern era of hip resurfacing began in 1990, and
it became clear by 1996 a metal-on-metal device with hybrid
fixation could produce results comparable to THA [46].
Total hip resurfacing arthroplasty with a metal-on-metal
articulation has perceived advantages: the preoperative
anatomy is better replicated than with the more traditional
THA [34]; proximal femoral bone stock is preserved under a
physiologic loadbearing pattern [4, 37]; metal-on-metal
articulations have a low wear rate, thus potentially elimi-
nating osteolysis [48]; and the large femoral heads minimize
the risk of dislocation [14, 15]. It is currently estimated
resurfacing arthroplasty accounts for up to 9% to 11% of all
THAs in countries where this technology has been readily
available for the last 5 years [12, 23, 35, 50, 62-64].
Recognized complications unique to this procedure are
femoral neck fracture (1%-5%), avascular necrosis of the
femoral head (1%—2%), increased incidence of heterotopic
ossification (2%—5%) compared to THA, raised serum cobalt
and chromium metal ion levels, metal hypersensitivity or
toxicity (< 1%), osteolysis, pseudotumor (1%-4%), and
mutagenesis (< 1%) [3, 5, 10, 45, 46, 54, 55, 59, 60, 62].
Recently published data suggest implant survivorship of
89% to 97% at 10-year followup [5, 6, 17, 30, 47, 67].
Clinical results reported by these authors also suggest a high
level of function using various scores and questionnaires.
However, there are limitations in these reports in that some
patients were missing baseline data from which to determine
overall change from preoperative status and some used
nonvalidated outcome instruments and surgeon-derived
rather than patient-reported results. A number of different
implants and surgical procedures are available for the man-
agement of osteoarthritis of the hip. Validated patient-
reported results are essential to guide patients and surgeons
in the current era of informed and shared decision making.
We therefore determined (1) whether patients with well-
functioning hip resurfacing arthroplasty systems reported

improvement across all domains of disease-specific
(WOMAUQ), joint-specific (Oxford Hip Score), and generic
(SF-12) quality of life (QoL) after hip resurfacing
arthroplasty; (2) whether patients were satisfied with the
results of the procedure (validated satisfaction question-
naire); and (3) latest activity level and return to sport
(UCLA activity score).

Patients and Methods

Between June 2002 and May 2006, we performed 143 total
hip resurfacing procedures (111 unilateral, 16 bilateral) in
127 patients (100 men, 27 women). The indications for
resurfacing arthroplasty were the presence of adequate
bone stock judged by plain radiographs and an expectation
that they would return to an active lifestyle. Contraindi-
cations included renal impairment or history of metal
sensitivity, preoperative leg length discrepancy of greater
than 1 cm, deficiency of bone stock on the acetabulum or
femoral head that would preclude 100% support of the
implant, or preexisting hardware in the affected hip. The
mean age was 52.1 years (SD, 4.1 years; range, 22—
82 years) and patients demonstrated a relatively low BMI
(mean < 30) and comorbidity profile (72% Charnley Class
A or Bl) (Table 1). The minimum followup was 2 years
(mean, 2.5 years; range, 2-6 years). All patients were
brought in for review during that time period and there was
no loss to followup. Informed consent was obtained from
all patients, and ethics approval from our university and
hospital ethics boards was obtained before the study.

Table 1. Demographic data

Variable Value
Total number of patients/hips 127/143
Number of patients/hips with minimum 127/131

2-year followup
Age at time of surgery (years)* 52 + 4 (22-82)
Sex (number of patients)

Female 27 (22%)

Male 100 (78%)

Charnley comorbidity classification (number of patients)

Class A 44 (34%)

Class Bl 28 (23%)

Class B2 24 (19%)

Class C 31 (24%)
BMI* 28 £+ 4 (19-41)
Etiology (number of hips)

Osteoarthritis 139 (97%)

Avascular necrosis 4 (3%)

* Values are expressed as mean £+ SD, with range in parentheses.
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All patients completed the following preoperative QoL
questionnaires: the Oxford 12-Item Hip Score [20],
WOMAC osteoarthritis index [11], and the SF-12 [71]. At
latest followup, patients completed the same question-
naires, privately and independently, as well as the
satisfaction questionnaire and the UCLA activity level
score [7]. The WOMAC score is a self-administered mul-
tidimensional index containing dimensions for pain (five
items), stiffness (two items), and function (17 items). Each
item is represented by a Likert scale response from 0 (best
health state) to 4 (worst health state). The raw scores were
transformed into a so-called normalized O to 100 scale,
with 0 being the worst QoL and 100 the best QoL [11]. The
Oxford Hip Score is a 12-item questionnaire for hip out-
come assessment and has demonstrated validity in patients
with hip arthroplasty [20]. It is a self-administered
assessment tool, which, unlike the WOMAUC, is designed
specifically to capture joint arthroplasty outcomes. A glo-
bal score is summed from 12 Likert item responses (scores
of 1-5) concerning joint pain, function, and mobility. The
SF-12 is a generic QoL measure that includes 12 questions
from the SF-36 Health Survey (Version 1) [71]. These
include two questions concerning physical functioning, two
questions on role limitations because of physical health
problems, one question on bodily pain, one question on
general health perceptions, one question on vitality
(energy/fatigue), one question on social functioning, two
questions on role limitations because of emotional prob-
lems, and two questions on general mental health
(psychologic distress and well-being). It is a commonly
reported health outcomes measure with reported reliability
and validity. The self-administered patient satisfaction
scale for primary hip and knee arthroplasty of Mahomed
et al. [43, 44] is a four-question instrument specifically for
patients with total joint arthroplasty. Satisfaction is ques-
tioned for (1) pain, (2) work activity, (3) recreational
activity, and (4) overall satisfaction with the procedure.
This questionnaire is a scale designed to assess satisfaction
with joint arthroplasty. The scale score is the mean of the
scores from the individual items, ranging from 25 (least
satisfied) to 100 (most satisfied) per item. The instrument is
reportedly reliable and valid [43, 44]. All scores with the
exception of the UCLA activity score were normalized to a
0 to 100 scale (100 = best health state). The UCLA
activity score [7] has been used to ascertain activity level
after hip arthroplasty and has been well cited in publica-
tions pertaining to activity after prosthetic reconstruction.

The surgery was performed under spinal or general
anesthesia using a standard posterolateral approach, to
which was added a circumferential capsulotomy in every
case and a partial release of the gluteus maximus tendon in
most cases. The acetabulum and femoral head were pre-
pared using the recommended technique with each system.
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Simplex®™ low-viscosity cement (Stryker Orthopaedics,
Mahwah, NJ, USA) was used for fixation of all the femoral
components. The Birmingham Hip™ Resurfacing
(BHR™) system (Smith & Nephew, Memphis, TN, USA)
was used in 39 hips, while the Durom™ hip resurfacing
system (Zimmer, Inc, Warsaw, IN, USA) was used in 104
hips. The BHR™ has been available for the treatment of
the young active patient with osteoarthritis since 1997. The
system is composed of a porous cobalt-chromium cup with
hydroxyapatite coating for cementless fixation and a
cobalt-chromium femoral component for cemented fixa-
tion. Early results with this implant have been encouraging,
with an overall survival of 98% at 5 years [18, 66]. We
began using the Durom® system in 2001. The Metasul®
articulation (Zimmer, Inc) has been used since 1988
[29, 61].

The postoperative protocol was the same throughout the
study, which included prophylactic antibiotics for 24 hours
and low-molecular-weight heparin for 10 days. No specific
prophylaxis for heterotopic ossification was used. An
immediate postoperative progressive physiotherapy pro-
gram with full weightbearing with crutches was allowed,
followed by rapid discontinuation of walking aids as
tolerated.

Patients were reviewed at postoperative checkpoints of
6 weeks, 3 months, 12 months, and 24 months. Clinical
assessment included clinical and radiographic review, as
well as interview for complications, including deep venous
thrombosis, infection, femoral neck fracture, revision sur-
gery, or dislocation. At the latest followup assessment,
patients were invited to complete the same set of ques-
tionnaires obtained preoperatively, along with the patient-
reported satisfaction score and UCLA activity score. The
UCLA score was not obtained preoperatively at our center
as it was not part of our routine data collection at baseline
at the time these surgical procedures were performed.
However, as activity may be associated with QoL and
satisfaction scores, we obtained activity scores at the time
of latest followup in all postoperative questionnaires.
Questionnaires were sent to patients with instructions to
complete them independently and privately and they were
returned directly to the research coordinator. Analysis of
patient-reported QoL scores, activity level, and satisfaction
scales was limited to patients with a minimum of 2-year
followup with a complete set of pre- and postoperative
questionnaires. Therefore, the probability of implant sur-
vival and complication rates were based on analysis of the
entire cohort of 143 hips in 127 patients, while the statis-
tical analyses of the QoL scores and patient satisfaction
were based on the subgroup of 131 hips in 127 patients
with QoL outcome measures at minimum 2-year followup.
Of the 12 hips not included in the final statistical analysis
of the QoL scores, 10 had less than 2 years’ followup and
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two were excluded because of conversion to THA within
2 months of the hip resurfacing due to fracture of the
femoral neck. Complications data were obtained from an
independent assessment of the readmission and inpatient
audit data, as well as hospital and office chart review.

Radiographic evaluation was performed using AP
radiographs of the pelvis and Johnson crosstable lateral
radiographs [2, 14, 22, 28, 32, 51] at 6 weeks, 3 months,
and then annually.

We performed descriptive and comparative analyses
using SAS® software (Version 9.1; SAS Institute Inc,
Cary, NC, USA). Tests for normality were performed for
QoL measures, satisfaction, and UCLA activity score using
the Kolmogorov-Smirnov test. To determine differences
between preoperative and latest postoperative values, we
analyzed variables not demonstrating normality (p < 0.05)
(SF-12) using the Mann-Whitney U test and variables
demonstrating normality (WOMAC, Oxford Hip Score)
using t-tests. The patient satisfaction score and UCLA
activity score demonstrated nonnormality in distribution,
but since they were recorded only at latest followup, these
values could not be compared with preoperative values. All
tests were two-sided. The probability of implant survival
was calculated with two end points: from the time of sur-
gery to the conversion to a THA for any reason and from
the time of surgery to presentation with symptoms neces-
sitating revision.

Results

All QoL scores (normalized to a 0-100 scale) improved
(p < 0.001) from baseline (Table 2). Disease-specific QoL
as measured by the WOMAC global score improved from a
preoperative score of 46 to 95 at most recent followup. The
WOMAC pain, function, and stiffness scores improved

Table 2. Functional outcome scores

Outcome measure Preoperative  Latest followup  p value
WOMAC score
Pain 47 £ 19 97 £ 8 < 0.001
Function 47 £ 18 95+9 < 0.001
Stiffness 40 £ 20 89 £+ 15 < 0.001
Global 46 £ 18 95 £ 8 < 0.001
Oxford Hip Score 42 + 18 95 £ 8 < 0.001
SF-12
Physical component 34 + 9 54+6 < 0.001
Mental component 47 £ 12 57+ 6 < 0.001

All scores were normalized on a 0 to 100 scale, where 100 = best
health state; values are expressed as mean = SD.

from 47 to 97, from 47 to 95, and from 40 to 89, respec-
tively. Joint-specific QoL as measured by the Oxford Hip
Score improved from 42 to 95. Generic QoL as measured
by the SF-12 improved from 34 to 54 on the physical
component and from 47 to 57 on the mental component.
The patients were very satisfied with the result of the
surgery, with an overall patient-reported satisfaction score
of 96 of 100 (Table 3). The patients maintained a very high
level of activity, with a mean UCLA activity level of 8
(range, 3-10). Eighty-eight percent of the patients had a
UCLA activity level of higher than 6.

There were two intraoperative complications, including
an intraoperative injury of the profunda femoris vein that
was repaired with no sequelae. There was also a sciatic
nerve injury with incomplete recovery. Five of 143 hips
(3.5%) in five patients were converted to a large-head
metal-on-metal THA with maintenance of the existing
well-fixed acetabular socket, two for femoral neck fracture,
and two for unexplained pain attributed to avascular
necrosis. One patient underwent a second socket revision to
a metal-on-crosslinked polyethylene articulation for per-
sistent pain after investigations showed a 7-cm cystic mass,
which was deemed to be a pseudotumor. His function
improved after removal of the metal-on-metal articulation.
One hip was revised to THA due to recurrent dislocation
that occurred in a horse jockey involved in a fall. If we
define failure as the end point with definition of failure as
revision of component to date, five of 143 hips were
revised. The probability of implant survival was 138 of 143
hips or 0.97 (95% CI, 0.935-0.995) at 2 years’ followup.
Three more hips required reoperation, including a cup
exchange in the first week after the operation due to change
in the position of the acetabular cup. The second hip
developed early infection that was managed successfully
with open drainage and 6 weeks of intravenous antibiotics,
the surface replacement was retained, and the infection was
controlled, with good functional outcome at latest fol-
lowup. The third patient suffered an ipsilateral
intertrochanteric fracture in a cycling accident 3 months
after the hip resurfacing, which was managed by internal
fixation using a gamma nail; the fracture healed unevent-
fully, and the fracture fixation implants were removed

Table 3. Patient satisfaction

Satisfaction domain Score

96 £+ 15 (0-100)
95 £ 17 (0-100)
92 £ 20 (0-100)
96 £+ 15 (0-100)
96 £+ 15 (0-100)

1. Pain

2. Function
3. Recreation
4. Overall
Mean score

Values are expressed as mean + SD, with range in parentheses.
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2 years later. The total number of complications requiring
reoperation including previous revisions, pending revision,
and all other reoperations was 11 of 143 hips. The proba-
bility of not requiring an additional procedure was
therefore 132 of 143 hips or 0.92 (95% CI, 0.879-0.967) at
2 years postoperatively.

Discussion

A number of reconstructive procedures are available for the
management of hip osteoarthritis. Hip resurfacing
arthroplasty is now an accepted procedure, with implant
survivorship comparable to that of THA at up to 10 years’
followup in certain series. Most historical reports focus on
implant survivorship, surgeon-derived results, or compli-
cations. Fewer data exist pertaining to patient-reported
results, including validated measures of QoL and satis-
faction and baseline measures from which to determine
magnitude of improvement. We therefore determined
(1) whether patients with well-functioning hip resurfacing
arthroplasty systems reported improvement across all
domains of disease-specific (WOMAC), joint-specific
(Oxford Hip Score), and generic (SF-12) QoL after hip
resurfacing arthroplasty; (2) whether patients were satisfied
with the results of the procedure (validated satisfaction
questionnaire); and (3) latest activity level and return to
sport (UCLA activity score).

We acknowledge some potential limitations to our
study. First, this is a retrospective cohort study using pro-
spectively collected data; it was not a randomized
controlled trial. We allowed patients to choose this pro-
cedure after reviewing the potential differences, along with
risks and benefits, between resurfacing versus THA.
Therefore, there is the potential that some volunteer bias
could be influencing the scores as patients who feel
extremely keen on the resurfacing procedure are the only
ones who would have received the implant at our center.
This potential for bias is evident if we compare the
WOMAC scores from the randomized controlled trial by
Garbuz et al. [25] where a similar cohort of patients
received resurfacing or large-diameter-head THA and had
WOMALC scores at latest followup that are a mean 5 points
less than those in our series. However, we sought to reduce
the potential for interviewer bias or other biases that could
arise from the surgeon obtaining the scores directly from
the patients. We asked our patients to complete their
questionnaires independently and privately and then mail
them to our research coordinator. An additional potential
limitation of our study is attributable to our study design.
The defined purpose of our study was to only evaluate
those patients who were a minimum 2 years from surgery
and had intact resurfacing implants. Therefore, we are
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unable to comment on the QoL, satisfaction, and activity
scores of the patients revised due to fracture, loosening, or
pseudotumor. This will contribute bias whereby our results
demonstrate a so-called best-case-scenario rather than an
intent-to-treat analysis, which would be typically reported
in a randomized clinical trial. Nevertheless, our cohort
includes patients with demographic characteristics com-
parable to those seeking hip resurfacing arthroplasty in
North America [6, 52, 68-70]. Therefore, we believe our
observations and results should be considered generaliz-
able. We are currently conducting a study to
comprehensively evaluate patients who underwent revision
of resurfacing procedures to determine outcome but are
unable to report on those patients at this time.

The primary objective of our study was to evaluate
patient-reported improvement in QoL after hip resurfacing
arthroplasty. Our assessment of disease-specific QoL
(WOMAC) demonstrated improvement in global status of
the arthritic hip, as well as in domains of pain and function,
resulting in scores of 95, 97, and 95, as compared to
baseline 46, 47, and 47, respectively (on a scale of 0-100).
These values rival those reported for the normal nonar-
thritic population. Patients reported an improvement in
WOMALC stiffness from 40 to 89. Our assessment of joint-
specific QoL (Oxford Hip Score) demonstrated improve-
ment from baseline to a most recent score of 95 of 100. Our
assessment of generic QoL (SF-12) demonstrated
improvements on the physical and mental component
scores comparable to the nonarthritic population. These
outcomes support and underscore recent reports on
WOMAC scores [25, 38, 39, 41, 57, 59, 69, 70] and Oxford
Hip Scores [31, 36, 56-58] from other authors and patient
populations. Our SF-12 results are in agreement with
published SF-12 and SF-36 outcomes, which demonstrate
restoration of generic QoL approaching that of the normal
population [16, 41, 56, 58] (Table 4). Until recently, most
reports focused on implant survivorship and did not con-
sistently include validated patient-reported outcome
measures that refer to QoL or other dimensions of patient-
perceived results of surgery, such as patient satisfaction
and activity [16, 41]. Patient perception of the results of
surgery and patient preferences are an increasingly
important component of patient-informed and shared
decision making in elective surgical procedures [13]. Our
study used validated patient-reported outcomes rather than
surgeon-derived questionnaires, implant survivorship, or
radiographic features as end points to determine successful
outcome. Our results indicated patients who had surviving
implants at minimum 2 years postoperatively were func-
tioning at a level that rivals the nonarthritic population.

Recent 10-year survivorship publications have an
arthritis- or hip-specific QoL score but do not have these
scores on all patients at baseline preoperatively, which
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Table 4. Comparison of literature for patient-reported outcomes after hip resurfacing

Study Level of Number of patients Mean followup Mean patient-reported
evidence with hip resurfacing (months) outcome score(s) (points)
arthroplasty

Amstutz et al. [5] (2010) v 100 132 SF-12 physical 47*
SF-12 mental 51*
UCLA 6.8

Amstutz et al. [6] (2011) v 468 75 SF-12 physical 52*
SF-12 mental 54*
UCLA 7.8

Baker et al. [9] (2011) I 54 108 Oxford Hip 16.6
UCLA 8.6

Costa et al. [16] (2012) I 60 12 Oxford Hip 40*

Coulter et al. [17] (2012) v 230 120 Oxford Hip 45%*
HOOS WOMAC pain 0.8
HOOS WOMALC stiffness 0.6
HOOS WOMAC function 4
HOOS WOMAC total 5.4
Satisfaction 1.4

Fowbie et al. [24] (2009) I 50 24 SF-12 physical 54*
SF-12 mental 55*
UCLA 8.2

Garbuz et al. [25] (2010) 1 48 12 WOMAC global 90*
WOMAC pain 92*
WOMALC stiffness 86*
WOMAC function 91*
SF-36 physical 51*
SF-36 mental 54*

Girard et al. [26] (2008) 11 69 12 WOMAC 9.2

Gross et al. [30] (2012) v 373 96 UCLA 7

Hall et al. [31] (2009) I 33 6 Oxford Hip 18.6

Holland et al. [33] (2012) v 100 120 WOMAC pain 5
WOMAC stiffness 2
WOMAC function 19
UCLA 7

Killampalli et al. [36] (2009) I 58 60 Oxford Hip 16.6
UCLA 6.7

Lavigne et al. [38] (2008) II 81 12 WOMAC 8.1
UCLA 7.1

Lavigne et al. [39] (2010) I 24 12 WOMAC 3
UCLA 8

LeDuff et al. [40] (2009) I 35 88 UCLA 9

Lingard et al. [41] (2009) v 132 12 WOMAC pain 93*
WOMALC stiffness 83*
WOMAC function 85*

Mont et al. [49] (2009) 11T 54 39 Satisfaction 9.2
Activity 11.5

Newman et al. [52] (2008) v 126 12 Oxford Hip 15

HOOS 838
UCLA 7
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Table 4. continued

Study Level of Number of patients Mean followup Mean patient-reported
evidence with hip resurfacing (months) outcome score(s) (points)
arthroplasty

Pollard et al. [56] (2006) 111 54 61 Oxford Hip 15.9
UCLA 8.4

Rahman et al. [57] (2010) v 329 78 WOMAC 6.9
Oxford Hip 15.9
UCLA 7.5

Sandiford et al. [58] (2010) I 141 19 WOMAC 6.1
Oxford Hip 15
UCLA 9

Smolders et al. [65] (2011) I 38 24 Oxford Hip 13
UCLA 8

Treacy et al. [67] (2011) v 144 120 Oxford Hip 4.2
UCLA 7

Vail et al. [68] (2006) I 52 80 Oxford Hip 18.5
UCLA 6.8

Venditolli et al. [69] (2010) 1 109 24 WOMAC 5.7
UCLA 7.1
Satisfaction 99

Venditolli et al. [70] (2006) 1 103 12 WOMAC 9.2
UCLA 7.1

Zywiel et al. [74] (2009) it 33 42 Weighted Activity Score 10
Satisfaction 9.1
Pain 1.3

Current study v 127 30 WOMAC global 95*

WOMAC pain 97*
WOMAC stiffness 89*
WOMAC function 95*
Oxford Hip 95*

SF-12 physical 54*
SF-12 mental 57*
Satisfaction 96

* Scores were normalized on a 0 to 100 scale, where 100 = best health state; HOOS = Hip Disability and Osteoarthritis Outcome Score.

precludes determination of so-called improvement from
preoperative status [2, 5, 6, 17, 18, 30, 47, 54, 67]. Previous
reports demonstrate the fixation of implants is excellent
with low rates of implant failure [8, 27, 28, 34, 66].

Our study demonstrated patients with resurfacing were
highly satisfied with their procedure and attained a high
level of satisfaction across multiple domains including pain
relief, function, and ability to participate in recreation. Few
series to date report on a validated patient-reported satis-
faction score. Coulter et al. [17] and Lingard et al. [41]
reported high levels of satisfaction, with results comparable
to our cohort of patients with resurfacing.

Our patients reported a mean UCLA activity score of 8
(range, 3-10), which supports activity-related results
reported from other centers [2, 6, 9, 16-18, 30, 33, 47, 53,

@ Springer

54, 66]. Eighty-eight percent of our study patients attained
a UCLA activity level of greater than 6, indicating a return
to vigorous sporting activities.

There are two main modes of femoral failure after sur-
face arthroplasty: neck fracture and aseptic loosening. The
latter has a relatively low incidence of 1.2% [1, 2, 62, 63].
The incidence of fracture of the femoral neck in our study
was 1.3% (two of 143 hips), which is relatively low and
similar to the range of 0% to 2.5% reported in the literature
[2,5, 6,8, 12, 16, 18, 25, 30, 33, 35, 48, 62, 67].

We observed a minority of patients in the study reported
unexplained pain. All of them had a Durom™ hip resur-
facing. Revision to large-head metal-on-metal arthroplasty
was performed in two patients. Component orientation was
satisfactory and there was no radiographic or intraoperative
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evidence of loosening. Pathologic examination did not
reveal femoral head osteonecrosis. The outcome after
revision was disappointing in one patient who underwent a
second socket revision to a metal-on-crosslinked polyeth-
ylene articulation for persistent pain after investigations
showed a 7-cm cystic mass, which was deemed to be a
pseudotumor. His function improved after removal of the
metal-on-metal articulation. The other three patients were
doing well in the first 4 years after the surgery, but then
they started to experience activity-related pain. This was
mild in one patient and severe in the other two patients.
Infection was excluded and radiographs were unremark-
able. These patients are currently under investigation and
exploration will be performed if the symptoms increase or
if there is MRI evidence of a reactive synovial cyst or
pseudotumor. We classified these patients as at risk of
failure and revision in keeping with our experience with
this implant design in other patients outside of this study
cohort. The late onset of similar symptoms in the nonstudy
group, leading to exploration of the hip, revealed a loose
cup due to fibrous fixation of the socket, although the
radiographs were unremarkable with no signs of loosening.
We have learned from this experience that the cup can be
loose despite evidence of interface stability using conven-
tional radiographic criteria. Similar experience with painful
fibrous fixation of the Durom® cup, despite radio-
graphic evidence of stability, has been reported from
another center [42].

We remain cautious in the evaluation of these patients,
as a number of concerns are beginning to emerge with
metal-on-metal hip resurfacing, such as aseptic lympho-
cytic  vasculitis-associated lesions (ALVALs) and
pseudotumors [19, 21, 55, 72, 73]. It has to be stated the
majority of complications in our series involved the Du-
rom® system rather than the BHR™, suggesting there are
substantial differences between implants and subtle
implant design changes may lead to different outcomes.
Nevertheless, the concerns regarding ALVAL and pseu-
dotumor formation may be associated with any metal-on-
metal hip arthroplasty system.

In conclusion, our patient-reported data demonstrated
improvement from baseline preoperatively across domains
of hip function, pain, stiffness, and generic QoL. In addi-
tion, the vast majority of patients remained highly satisfied
and returned to a high level of sport and activity. Never-
theless, the rates of major complications and early revisions
are certainly causes for concern. We recommend patients
be advised of these risks alongside the benefits when
considering hip resurfacing arthroplasty.
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