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Abstract Metal-on-metal total hip resurfacing arthro-

plasty has had excellent reported results at early to midterm

followup, and some studies suggest that outcomes are

comparable to conventional THA. We compared the clinical

and radiographic outcomes of two closely matched groups

of 54 patients who underwent resurfacing and conventional

THA, respectively. Each group consisted of 36 men and 18

women who had a mean age of 52 years and a mean body

mass index of 29 kg/m2. At a minimum followup of

24 months (mean, 40 months; range, 24–60 months), the

mean Harris hip scores increased similarly in both groups

(from 52 to 90 points and from 50 to 91 points for the

resurfacing and conventional groups, respectively). Radio-

graphic outcomes, revision rates, complications, pain

scores, and satisfaction ratings of the two groups were

similar. The patients who underwent resurfacing had higher

postoperative weighted activity scores than the patients who

underwent conventional THA, although they had higher

preoperative weighted activity scores as well. The early

outcomes of resurfacing are comparable to those of con-

ventional THA.

Level of Evidence: Level III, therapeutic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

With recent improvements in metal-on-metal bearing

designs, total hip resurfacing arthroplasty has grown in

popularity as a treatment for symptomatic arthritic hips.

Clinical success has been reported in 94% to 100% of

patients who underwent resurfacing at short- to midterm

followup [1, 6, 11, 12, 14–16]. Survival rates have

improved as surgeons have moved beyond their learning

curves and refined their techniques [8, 10], so resurfacing

may provide comparable results to conventional THA.

Two published reports of small patient groups have

directly compared total hip resurfacing arthroplasties with

conventional THAs. Vail et al. [16] compared 2-year fol-

lowup results of 57 resurfaced hips with 93 conventional

THAs and reported that functional scores of the two groups

were similar, but activity and range of motion scores were

greater in the patients who underwent resurfacing. Simi-

larly, Pollard et al. [12] compared two matched groups of

54 patients at followup times of 5 to 7 years and reported

similar hip function scores, but the patients who underwent

resurfacing had higher activity and quality of life scores.

These studies had potential confounding factors, including

the learning curves of the procedures, varied followup

times, diverse indications for the procedure, medical

comorbidities, and unreported preoperative hip scores.

We compared the short-term outcomes of hip resurfac-

ing with conventional THA in two closely matched patient

cohorts while addressing the limitations of the previous

reports. We specifically assessed satisfaction, pain,
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weighted activity and Harris hip scores, in addition to

complications, revision rates, and radiographic outcomes.

Materials and Methods

We compared 54 patients (54 hips) who were treated with

metal-on-metal total hip resurfacing arthroplasties with a

group of 54 patients (54 hips) who received conventional

THAs during the same time period (November 1, 2002, to

January 1, 2005). Both groups of patients had been sepa-

rately prospectively followed before the retrospective

matching was performed. The patients who underwent

resurfacing were part of the US Food and Drug Adminis-

tration multicenter investigational device exemption (IDE)

study of the Conserve PlusTM prosthesis (Wright Medical

Technology, Arlington, TN). During this time period, the

surgeon performed 250 conventional THAs. The indica-

tions for both procedures were osteoarthritis, osteonecrosis,

or hip dysplasia in patients who had failed nonoperative

treatment. We excluded patients who were pregnant, and

those who had active human immunodeficiency virus or

hepatitis infection, documented allergy to cobalt, chro-

mium, or molybdenum; or a neurologic deficit that might

adversely affect gait or weightbearing. The patients who

underwent resurfacing came to our institution to request

that procedure and were assessed for femoral and acetab-

ular bone quality. If they had no contraindications for

resurfacing, including large femoral neck cysts (greater

than 2 cm), insufficient femoral head remaining, or osteo-

penia, they underwent the procedure. The patients who

underwent THA chose that procedure for personal reasons

or because their insurance required it. Some patients who

originally requested resurfacing ended up receiving a THA

because of poor bone quality, but those patients were not

included in the matched group of this study. A power

analysis was performed with the postoperative Harris hip

score as the primary outcome, a difference in means of 3

points, and a standard deviation of the difference of 5

points. At an alpha level of 0.01, the sample size of 54

patients was associated with a power of 0.955. We received

Institutional Review Board approval to compare the func-

tional and radiographic outcomes of these patients.

To match the patient groups, we identified consecutive

groups of patients who underwent resurfacing and con-

ventional THA during the specified time period. Each

patient who underwent resurfacing was matched to a patient

who underwent THA by gender (exact match), diagnosis

(exact match), age (within 3 years), body mass index

(within 3 kg/m2), American Society of Anesthesiologists

score [13] (exact score), preoperative Harris hip score

(within 5 points), and length of followup (within 6 months).

Fifty-four of the patients who underwent resurfacing were

matched to patients who underwent THA through this

process. None of the patients who were selected and mat-

ched for this study were lost to followup. Because it is

possible there were more complex cases in the conventional

THA group, we analyzed the difficulty based on surgical

time. No standard cases took longer than 95 minutes (mean,

58 minutes; range, 38–95 minutes), which was similar to the

mean of 68 minutes for the resurfacing group (range, 42–

100 minutes). The mean surface arthroplasty risk indices

(SARI) [2] were 2.4 and 2.6 points for the resurfacing and

THA groups, respectively (p = 0.508). Because the surgi-

cal times and SARI scores were similar, we believe the

groups were well-matched based on complexity.

Each group consisted of 36 men and 18 women who had

a mean age of 55 years (range, 35–79 years) (Table 1).

The mean preoperative Harris hip scores of the resurfacing

and conventional THA cohorts were 52 points (range, 28–

71 points) and 50 points (range, 20–73 points), respec-

tively, which were similar (p = 0.107). The mean body

Table 1. Demographic, preoperative, perioperative, and postopera-

tive data of the study patients

Data Metal-on-metal

total hip

resurfacing

arthroplasty

Conventional

THA

p value

Number of patients 54 54

Men 36 36

Women 18 18

Age (years)* 55 (35–79) 55 (35–79) 0.747

Body mass index (kg/m2)* 29 (22–35) 29 (21–36) 0.473

Preoperative scores (points)*

Harris hip score 52 (33–71) 50 (32–73) 0.107

Activity score 3 (0–15) 2 (0–6) 0.01

Followup (months) 39 (24–60) 39 (24–56) 0.674

Perioperative data*

Duration of operation

(minutes)

68 (42–100) 58 (38–96) 0.091

Duration of

hospitalization

(days)

3 (2–8) 3 (2–10) 0.552

Postoperative scores (points)*

Harris hip score 90 (50–100) 91 (62–100) 0.771

Activity score 11.5 (0–32) 7 (0–21) \ 0.001

Satisfaction score* 9.2 (2–10) 8.8 (0–10) 0.403

Pain score* 1.4 (0–6) 1.6 (0–9) 0.461

Complications 3 3

Femoral neck fracture 1 0

Acetabular loosening 1 1

Infection 0 1

Heterotopic ossification 1 1

* Values expressed as means with ranges in parentheses.

Volume 467, Number 1, January 2009 Resurfacing versus Conventional THA 67

123



mass indices and medical comorbidities of the two groups

were also similar. Patients were followed both clinically

and radiographically for a minimum of 2 years (mean,

40 months; range, 24–60 months).

All hip resurfacings were performed using an antero-

lateral approach by the senior author (MAM). The surgeon

had performed more than 300 resurfacings before the

patient selection process was started to avoid any possible

learning curve biases. The Conserve PlusTM hip resurfacing

system (Wright Medical Technologies, Arlington, Vir-

ginia) was used for all of the procedures. The femoral head

component sizes ranged from 38 to 52 mm. The acetabular

components were inserted in a press-fit manner after un-

derreaming by 1 mm and all femoral components were

cemented. All conventional THAs were performed by the

senior author (MAM) using the Stryker Howmedica Oste-

onicsTM Trident1 cup with an AccoladeTM femoral

component (Stryker Orthopaedics, Mahwah, NJ). Femoral

head sizes ranged from 22 to 32 mm. Acetabular cups were

inserted in a press-fit manner after underreaming by 1 mm

and ceramic or standard cobalt chrome alloy femoral heads

were used in conjunction with polyethylene liners.

Postoperative rehabilitation was slightly different for the

two cohorts. The patients who underwent resurfacing fol-

lowed the protocol that was put in place for the IDE study:

20% weightbearing for the first 5 to 6 weeks using crutches

or a walker followed by 50% weightbearing using a cane or

crutch in the contralateral hand until 10 weeks, at which

time full weightbearing was allowed. Of note, we presently

allow 50% weightbearing initially with progression to full

weightbearing at 5 weeks. The patients who received

conventional THAs were kept at 50% weightbearing for

the first 5 weeks and then advanced to full weightbearing

after that time. Otherwise, intraoperative and perioperative

management as well as early rehabilitation of both patient

groups were the same.

We (MAM, MSM, DRM) examined patients postoper-

atively, at 6 months, 1 year, and annually thereafter for a

minimum of 2 years. Harris hip scores [5] were determined

preoperatively and at the followup visits. Additionally,

patients were carefully assessed for any perioperative or

postoperative complications. Finally, patients were asked

to use an 11-point Likert scale [7] to quantify their pain

levels and overall levels of satisfaction with the procedure.

The pain scale ranged from 0 to 10 points with 0 points

indicating no pain and 10 points indicating the worst pain

imaginable. For the satisfaction scale, 0 points indicated

complete dissatisfaction and 10 points indicated complete

satisfaction with the procedure.

We (MAM, MSM) assessed anteroposterior and lateral

radiographs of the affected hips at followup visits for any

progressive radiolucencies using the zonal analysis of

DeLee and Charnley [3] for the acetabulum and Gruen

zones [4] for the femoral components of the conventional

THAs. For the resurfacing, a similar evaluation was per-

formed on the acetabular cup, and the femoral component

was divided into three zones as described by Beaulé et al.

[2] for evaluation of radiolucencies. Radiographs were also

examined for alignment postoperatively and at followup

visits.

In addition to the other outcome variables, we wanted to

evaluate whether patients who had undergone resurfacing

experienced more active lifestyles postoperatively than the

patients who underwent conventional THAs. Preoperative

and postoperative weighted activity scores had been col-

lected and recorded for all patients as part of a prospective

database. After the patients had been matched and the

results had been compiled, the weighted activity scores

were reviewed retrospectively. The weighted activity

scores were determined by adapting, for THAs, a scoring

system that had been previously used for TKAs [9]. At the

preoperative and followup visits, each patient answered a

questionnaire that asked about the frequency, duration, and

competitiveness of the physical activities in which he or

she regularly participated. The activities were assigned

weighted points based on their levels of exertion and

impact. The weighted points ranged from 1 for a low-

impact activity such as walking to 3 for a high-impact

activity such as basketball. The weighted activity score was

calculated by multiplying the frequency (per week), the

duration in hours, and the weighted activity points for each

activity and summing the products for all the activities

(Table 2). Scores ranging from 0 to 8 points indicated low-

activity patients and scores of 9 points or higher indicated

high-activity patients.

Demographic and outcome variables of the two groups

were compared using paired Student’s t tests. All data were

analyzed using SPSS software, Version 13.0 (SPSS Inc,

Chicago, IL).

Table 2. Sample calculations of weighted activity scores

Activity Frequency* Duration (hours) Weighted

points

Product�

Example of a typical high-activity patient

Bowling 3 1 1 3

Singles tennis 2 1 2 4

Running 5 0.5 3 7.5

Basketball 1 0.5 3 1.5

Weighted activity score� 16

Example of a typical low-activity patient

Walking 1 1 1 1

Golf 0.5 4 1 2

Weighted activity score� 3

* Frequency = number of times per week; �product = frequency x

duration x weighted points; �weighted activity score = R (products).
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Results

At final followup, the mean Harris hip scores of the two

patient cohorts were similar (p = 0.771) with a mean

scores of 90 points (range, 50–100 points) and 91 points

(range, 62–100 points) for the resurfacing and conventional

groups, respectively. Patient satisfaction scores were also

similar (p = 0.403) with patients undergoing resurfacing

reporting a mean score of 9.2 points (range, 2–10 points)

and patients undergoing conventional THA reporting a

mean score of 8.8 points (range, 0–10 points). Forty-eight

of 50 patients who underwent resurfacing (96%) and 46 of

50 patients who received conventional THAs (92%)

reported satisfaction scores of 7 points or higher.

Assessment of radiographs revealed all components

were well-fixed, except for one shifted acetabular cup in

the resurfacing group and one acetabular loosening in the

THA group, which are discussed in detail in a subsequent

paragraph. The mean femoral component shaft angles in

the resurfacing group were 140� (range, 126�–155�) and

166� (range, 145�–182�) on the anteroposterior and lateral

views, respectively. The mean cup inclination angle was

38� (range, 25�–60�).

The mean weighted activity score increased from 3

points (range, 0–15 points) preoperatively to 11.5 points

(range, 0–32 points) at final followup for the patients who

underwent resurfacing and increased from 2 points (range,

0–6 points) preoperatively to 7 points (range, 0–20 points)

at final followup for the patients who received conventional

THAs. The final mean activity score of the patients who

underwent resurfacing was higher (p = 0.0004) than the

final mean score of the patients who received conventional

THAs. However, the preoperative activity levels of the

patients who had surface replacements were also higher

(p = 0.01). The mean differences between preoperative

and postoperative weighted activity scores for the resur-

facing and conventional THA cohorts were 8 points (range,

0–17 points) and 5 points (range, 0–15 points), respectively

(p = 0.0004).

There were two reoperations in each cohort. In the

resurfacing group, a 35-year-old man experienced a fem-

oral neck fracture after falling during a soccer game 1 year

after his procedure and was revised to a conventional THA.

His Harris hip score before the fracture was 100 points and

was 95 points at final followup, 3 years after the revision.

The other patient who had undergone resurfacing who

required a reoperation was a 61-year-old man whose ace-

tabular cup had shifted horizontally on a routine

postoperative radiograph that was taken in the recovery

room. He was taken back to the operating room, where an

inserter was used to reposition the cup and press it into a

more secure position (Fig. 1). This patient is now doing

well with a Harris hip score of 96 points at a followup time

of 3 years after the revision. In the conventional THA

cohort, a 51-year-old man had progressive acetabular ra-

diolucencies on radiographs and had a loose acetabular

cup. The cup was removed and a new one was placed with

screw fixation (Fig. 2). At final followup, 3 years after

revision, his Harris hip score was 97 points. Another

patient, a 50-year-old man, developed a postoperative

infection and underwent a two-stage revision. He now has a

Harris hip score of 83 points 2 years after revision. Addi-

tionally, one patient from each cohort reported painless

decreased range of motion, presumably secondary to

excess heterotopic bone formation (Brooker Class II in

both patients; Fig. 3). On radiographic analysis, no other

patients exhibited any changes in the alignments of their

prostheses or any progressive radiolucencies.

Fig. 1A–C Anteroposterior radiographs show the left hip of a 61-

year-old man who underwent resurfacing for osteoarthritis. (A) A

routine radiograph in the recovery room showed his acetabular cup

had shifted, so (B) he was taken back to the operating room where an

inserter was used to reposition the cup. (C) It was well-fixed at the 2-

year followup.
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Discussion

Metal-on-metal total hip resurfacing arthroplasty has

grown in popularity and has received much media and

international attention. Surgeons who recommend this

procedure for young, active patients are often sought out by

these patients to perform the procedure as a possible con-

servative approach to conventional THA. Only two direct

comparisons of the two procedures have been published

[12, 16], and they had various limitations, which prompted

us to perform the present study. This study attempted to

address the limitations of the previous studies by matching

the patient cohorts according to seven preoperative factors

and trying to eliminate the learning curve. The variables

that were assessed in this study included postoperative

satisfaction, pain, Harris hip and weighted activity scores

as well as complications, revision rates, and radiographic

outcomes.

There were a number of limitations in the present study.

One limitation was the fact that the two groups were not

matched for preoperative activity levels, and some selec-

tion bias may be present in the final weighted activity

scores, because higher-activity patients may have been

more likely to request resurfacing procedures. Also, the

methodology of the weighted activity score has not yet

been validated, although a separate study with this aim is

currently in progress. Other limitations include the small

number of patients in each group, which restricts full

comparison, and the short mean followup duration of

40 months. Nevertheless, the two groups were carefully

matched for various demographic factors, preoperative

scores, medical comorbidities, and followup times, which

reduced many confounding factors. The similar surgical

times and SARI scores for the two groups also confirmed

the uniformity of the case complexity. We believe the close

matching of patient cohorts and the high statistical power

of the study make the comparison groups valid. Addition-

ally, because of numerous factors, including patient

demand and insurance coverage, it would be very difficult

to perform a true randomized prospective study comparing

the two procedures.

Our data support recent studies reporting similar short-

and midterm results of resurfacing compared with con-

ventional THA. Vail et al. [16] retrospectively compared

Fig. 2A–C Anteroposterior (A)

and lateral (B) radiographs show

the right hip of a 51-year-old man

who had progressive radiolucen-

cies around his acetabular cup.

(C) A new cup was placed with

screw fixation.

Fig. 3A–B Anteroposterior radiographs show the right hips of a 61-

year-old man who underwent resurfacing (A) and a 49-year-old man

who underwent THA (B). Both of these patients developed painless

heterotopic ossification (Brooker Type II).
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57 patients who underwent metal-on-metal total hip

resurfacing arthroplasties with 93 who underwent con-

ventional metal-on-polyethylene primary THAs during the

same time period. After controlling for age, gender, and

preoperative data, they found comparable pain and Harris

hip scores between the two cohorts. However, the activity

and range of motion components of the Harris hip scores

were higher in the resurfacing group. Pollard et al. [12]

compared resurfacing and conventional THA by evaluating

two groups of 54 patients who were matched by gender,

age, body mass index, and preoperative activity levels. At

followup times of 5 to 7 years, the Oxford hip scores and

complication rates of both groups were similar, but the

patients who underwent resurfacing had higher EuroQol

quality of life scores and University of California at Los

Angeles activity scores. The revision rates were 8% in the

conventional THA group and 6% in the resurfacing group.

Both of those studies were limited in that they did not

evaluate preoperative hip scores, medical comorbidities,

indications for the procedures, or learning curves, and they

did not match the followup times of the two patient groups.

The present study attempted to correct for those factors and

found postoperative hip scores and radiographic outcomes

were similar for the two procedures.

The present study confirms high activity levels and

similar hip scores as well as radiographic outcomes of

patients who received resurfacing arthroplasties when

compared with closely matched patients who received

conventional THAs. It also found similar pain and satis-

faction scores. We await longer-term results to further

evaluate the efficacy of resurfacing procedures. Addition-

ally, preoperative stratification by activity levels will be

conducted in the future in an attempt to further minimize

bias.
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