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Abstract Total hip replacement has shown good outcomes
for patients with rheumatoid arthritis. Can hip resurfacing
give similar results for patients with rheumatoid arthritis?
Using an international hip resurfacing register, 47 patients
with rheumatoid arthritis were identified and age and
gender matched to a group of 131 randomly selected
patients with osteoarthritis of the hip joint. Patients
completed a questionnaire to record function and implant
revision. Hierarchical regression, Cox regression and
Kaplan-Meier method were used for analysis. There was a
significant increase in post operative hip score in both groups
(p<0.001) with rheumatoid group scoring higher as com-
pared to the osteoarthritis group (p=0.23). The post operative
score was not significantly influenced by pre-operative score
and age (p=0.15 and 0.84, respectively) but the pre-
operative score was a predictor of implant failure (p=0.02).
Patient mobility was affected by age with younger patients
scoring high on mobility as compared to older patients (p=
0.01). The Kaplan-Meier analysis showed a survival rate of
96.3% in the rheumatoid group and 97.8% in the osteoar-
thritis group. This difference was not significant (Log rank
test, p=0.45). Our results from an independent and interna-
tional register show that hip resurfacing provides good post-
operative hip function and excellent implant survival for

patients with rheumatoid arthritis of the hip joint. This
procedure can be considered as a viable option for
management of rheumatoid arthritis of the hip joint.

Introduction

Rheumatoid arthritis is a complex condition with an overall
incidence of 1% in the general population. It has a progressive
course, leads to significant disability and predisposes to
increased mortality. The protocols for management of this
condition vary from anti-inflammatory medication to joint
arthroplasty [25, 29, 30]. In spite of recent refinements in the
medical management of this condition, its progressive nature
leads to disability and loss of quality of life. When this
medical therapy fails to control the disease process, these
patients become candidates for surgical treatment. Al-
though the incidence of rheumatoid hips undergoing
surgery is gradually declining [28], some patients do end
up with hip arthroplasty.

Total hip arthroplasty for rheumatoid arthritis provides a
complete relief from pain and stiffness, reduces morbidity,
gives good to excellent function and implant survival in
mid- to long-term follow-up [4, 6, 23, 43, 48, 50, 53, 56].
These results are, however, beset by complications of total
hip arthroplasty such as aseptic loosening, deep infections,
dislocations and periprosthetic fractures. The incidence of
these complications is above average in patients with
rheumatoid arthritis of the hip joint and they are responsible
for most of the revisions following total hip arthroplasty [5,
7, 26, 27, 42, 55].

Metal-on-metal hip resurfacing is a new procedure for hip
joint replacement which aims to preserve femoral bone stock
and provides high levels of activity in young patients [33, 44]
(Fig. 1). The short- to mid-term results of this procedure
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have been promising, especially in patients with osteoarthri-
tis of the hip joint [1, 14, 15, 40, 52]. Favourable results have
also been reported for management of osteonecrosis and
dysplasia of the hip joint [2, 32, 36, 41]. Kim et al. [20]
reported good results following THARIES resurfacing in
rheumatoid patients but similar results have not been reported
for the new generation metal-on-metal hip resurfacing. As
recent as 2006, surgeons have been advised to be cautious in
offering resurfacing arthroplasty to patients with rheumatoid
arthritis [35]. However, the recommendations of the FDA
[16] do include rheumatoid arthritis as an indication for
resurfacing arthroplasty. It is unclear if metal-on-metal hip
resurfacing should be considered as an option for the
management of patients with rheumatoid arthritis.

The aim of this study was to discover if metal-on-metal
hip resurfacing can provide comparable results for patients
with rheumatoid arthritis as it does for patients with
osteoarthritis, osteonecrosis and hip dysplasia.

Patients and methods

Between 1997 and 2002, 4,536 patients were registered in a
prospective multicentre registry by the outcome centre. We
identified all 47 patients who had rheumatoid arthritis of the
hip joint and constructed an age and gender matched cohort
of another 131 patients who had osteoarthritis of the hip
joint. These patients were enrolled in this study by 51
surgeons from 13 different countries. All patients were
entered in this study after written informed consent. This
study was approved by the institutional review board and
also by the regional ethics committee.

Demographic and clinical details of each patient were
provided by the respective operating surgeon. These details
were stored on a secure electronic database in the Outcome
Centre and patients were followed up annually to determine
outcomes of function, complications, revision and death.
This was done via a standard questionnaire which included

a Harris hip score [13] modified for patient self assessment.
The patient details were kept up to date by postal,
telephonic and electronic channels. In case the patients
did not mail a reply, they were contacted via email or
telephone and any change in address was updated. In case
this approach failed, the respective surgeons were contacted
and they helped to restore communication. This ensured
that no patients were lost to follow-up. All patients had
uncemented acetabular and cemented femoral hip resurfac-
ing with Birmingham Hip Resurfacing implant (Smith &
Nephew, Warwick, UK) using the posterior approach.

The data was checked for errors and normality and the
two groups of patients with OA and RA were compared
with respect to demographics, function, complications and
implant survival. The Kaplan-Meier method [17] was used
to calculate implant survival in both groups and the Log
rank test was used to compare the implant survival in both
groups. The basis of the Kaplan-Meier method is estimation
of survival probability of the remaining subjects in a study
for a specified event. This method is commonly used in
mortality studies but the event is not limited to that and can
be used for estimation of time-specific probabilities for the
failure of an instrument or device of a certain type. In this
study each patient reported a functional score annually over
a period of 11 years. This data therefore forms a nested
repeated measure where a number of annual scores are
nested within each patient. We used hierarchical regression
or multilevel modelling to compare the scores between two
groups of patients. An advantage of multilevel modelling
over repeated measures ANOVA is that the latter is unable
to handle missing values in data and thus deletes all
observations related to patients with a missing score [11,
12, 24, 39]. Multilevel modelling is capable of handling
this which helps to use all the available data for analysis.
Annual post-operative scores were used as dependent
variables and we used preoperative diagnosis, age at
operation, preoperative score and gender as independent
variables for this analysis. A Cox model was used to
evaluate influence of pre-operative score, gender, pre-
operative diagnosis and age on the risk of failure. All
statistical analysis was done using STATA 9.0 software
package (STATA Corp, Texas, US). A p value less than
0.05 was considered significant in all analyses.

Results

Demographics

The rheumatoid group consisted of 47 patients (54 hips)
with 23 males and 24 females whereas the osteoarthritis
group had 131 patients (138 hips) with 61 males and
70 females. There were seven bilateral procedures in

Fig. 1 Pre-op and five year post-op radiographs of a patient with
rheumatoid arthritis managed with hip resurfacing
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each group with two males and five females in the
rheumatoid group and one male and six females in the
osteoarthritis group. The mean age of the rheumatoid group
was 43.1 years (range 19.5–66.7) and that of the osteoar-
thritis group was 43 years (range 16.1–67). A comparison
of age distribution in both groups using an independent t-
test showed no significant difference (p=0.97). The mean
follow-up for the rheumatoid group was 8.1 years (range
6.5–11.1) and that for the osteoarthritis group was 8.4 years
(range 6.5–11.1). No patients were lost to follow-up but
there were four deaths during the follow-up period. Two
patients from rheumatoid group died after five and 7.8 years
following the operation. In the osteoarthritis group one
patient died 6.7 years post-op and another one year
postoperatively and this death was unrelated to the
procedure.

Implant survival

There were two failures in the rheumatoid group and three
in the osteoarthritis group. In the rheumatoid group there
was one femoral neck fracture two months after surgery and
one patient had an infection after 5.3 years. In the
osteoarthritis group two patients were revised for aseptic
loosening at two and 2.7 years postoperative. Another
patient was revised after five years due to severe pain and
intraoperative findings of metallosis were reported by the
operating surgeon. All patients were revised to a cemented
total hip replacement. The Kaplan-Meier analysis showed a
survival rate of 96.3% in the rheumatoid group and 97.8%
in the osteoarthritis group. This difference was not
significant (log-rank test, p=0.45).

Function

The mean preoperative score in both groups were similar.
Independent t-test showed no difference in the preopera-
tive scores (p=0.99). The overall average score at one year
post-op was 91.6 and this increase was highly significant
(p<0.001). The score at the latest follow-up was higher by
3.6 points in the rheumatoid group as compared to the
osteoarthritis group, but this difference was not significant
(p=0.23). There was a difference of 2.8 points between
males and females with the latter scoring low, but this
difference was not significant (p=0.40). The preoperative
score and age at operation were not very significant
predictors of functional outcome (p=0.15 and 0.84,
respectively), but patients with a higher pre-operative
score did have a higher post-operative score. There was an
annual decline in function by a minimal 0.07 points but
this was not significant (p=0.76). The resultant score at
11 years was 90.9 in the RA group and 87.4 in the OA
group (Fig. 2). Using Cox regression we found a

significant effect of pre-operative functional score on
implant failure (p=0.02). The patients with higher pre-
operative functional score had a slight but significantly
lower risk of failure as compared to a lower pre-operative
score (hazard ratio 0.93) (95% CI 0.87–0.99).

Further analysis of individual domains of pain, mobility
and range of motion showed a significant improvement in all
three domains (p<0.001) with maximum change in range of
motion. A higher pre-operative score in these individual
domains resulted in higher post-operative score, but this
effect was not significant for range of motion (p=0.40).
These effects were highly significant for pain and mobility
(p<0.01). None of the other predictors significantly
influenced post-operative pain, mobility and range of
motion scores except age, which had a significant effect on
post-operative mobility scores with increasing age resulting
in lower post-op mobility scores (p=0.01).

Discussion

Our study is an independent assessment of an international
and multi-surgeon cohort. At a maximum follow-up of
11 years, the results from our centre show an excellent
implant survival of 96.3% following hip resurfacing in
patients with rheumatoid arthritis of the hip joint. The
modified Harris hip score improved from an average of 42
to 91 after first year post-op.

Results from our independent and international hip
resurfacing register contrast with results published from
other total hip arthroplasty registers. Norwegian arthro-
plasty register reports a ten year implant survival of 79.4%
for total hip arthroplasty in patients with rheumatoid
arthritis of hip who were younger than 60 years of age
[10]. Similarly, results from the Finnish arthroplasty register
show an implant survival of 85–87% in patients aged
55 years and younger [9]. These comparative statistics
show that implant survival was better in patients who had

Fig. 2 Comparative hip function following hip resurfacing for
rheumatoid arthritis and osteoarthritis
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hip resurfacing than to those who had total hip replacement.
To discover if this difference is really true and to account
for other variables such as disease stage, activity level and
surgical technique, there is a need for a prospective
randomised trial.

Postoperative function is one of the most important
outcomes for patients with rheumatoid arthritis. Our results
echo the published reports of total hip arthroplasty for
rheumatoid arthritis [6, 18, 19, 21, 22, 56]. In our study the
patients with rheumatoid arthritis scored higher than
patients with osteoarthritis, although this difference was
not significant. This is in contrast to the results reported by
other authors [21, 37, 56] where patients with OA have
shown better results than RA. This may be due to the
prosthesis itself, as hip resurfacing offers improved range of
motion [35, 46] which can contribute to better function.
Interestingly, age had an inverse effect on post-op mobility
scores. Expectations from a total hip arthroplasty are higher
in young patients as compared to old patients. This may be
a contributing factor to the results seen above.

Total hip arthroplasty for rheumatoid arthritis provides
pain relief and improves function, but it is associated with a
relatively higher risk of complications as compared to
osteoarthritis [3, 51]. The rate of dislocation following total
hip arthroplasty for rheumatoid arthritis has been reported
in different case series and arthroplasty registers varying
from 2% to 10% [7, 11, 54, 55]. In our study there were no
dislocations following hip resurfacing in rheumatoid
patients. In a retrospective multivariate analysis of more
than 6,000 total hip arthroplasties, Berry et al. reported a
statistically significant relative risk of 1.5 in patients with
inflammatory arthritis as compared to osteoarthritis [3]. It
has been suggested that soft tissues are affected by the
disease and this leads to inadequate soft tissue tension [55].
Another risk factor for dislocation following total hip
arthroplasty is the size of femoral head; a large head
(>32 mm) reduces the risk of dislocation following total hip
replacement [5, 51]. It may suffice to say that hip
resurfacing can help reduce the risk of dislocation in
patients with rheumatoid arthritis of the hip joint.

Another complication which has a higher than normal
incidence following hip arthroplasty in patients with
rheumatoid arthritis is periprosthetic fractures of the femur.
Results from the Finnish arthroplasty register show an
incidence of 1.8% [9]; whereas in a report from Swedish
registers, other case series report a hazard ratio of 1.56–2.1
[26, 27, 42] as compared to OA. It is well established that
rheumatoid arthritis has a detrimental effect on bone growth
and decreases the bone mineral density [34, 47, 49]. These
effects tend to cause osteoporosis and weaken the femoral
neck. There was only one neck of femur fracture in our
study and it is possible that this complication was due to the
procedure rather than underlying diagnosis. Indeed, fracture

neck of femur is the most common complication in the first
year following hip resurfacing arthroplasty [31, 45].

Limitations recognised in our study include lack of
radiographic follow-up. This is because our database is
comparable to a joint registry and radiographic information
is not recorded. Our centre does however collect annual hip
scores, and postoperative clinical scores have shown strong
correlation with radiographic loosening following total hip
replacement [8, 38]. We propose that future studies should
try to include radiographic outcomes for follow-up of hip
arthroplasty in patients with rheumatoid arthritis. Other
limitations include the mid-term follow-up of this study and
a relatively low number of patients, and thus a longer
follow-up of a large cohort is necessary to establish the
credibility of this procedure for management of rheumatoid
arthritis.

Harris hip score is the only outcome measure used for
assessing function in this study. Patients with rheumatoid
arthritis generally have a polyarticular disease and Harris
hip score is a specific outcome measure that reports hip
joint function only. It does not necessarily relate to
improvements in general function. We suggest that a
generic outcome measure such as SF-36 or HAQ score be
used in future studies to report outcomes of surgical
procedures for rheumatoid arthritis patients.

The results of this study suggest that hip resurfacing
provides good function and comparable implant survival in
patients who have rheumatoid arthritis of the hip joint. With
no dislocations following hip replacement, this procedure
might help to reduce the incidence of this complication in
patients with rheumatoid arthritis. In conclusion, hip
resurfacing may be considered as a viable option for
management of rheumatoid arthritis of the hip joint.
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