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Abstract Background: Hip resurfacing is an alternative to
total hip arthroplasty. Questions/Purpose: We aimed to com-
pare an experienced hip surgeon’s initial clinical results of
hip resurfacing with a new cementless total hip arthroplasty
(THA). Methods.: The first 55 consecutive hip resurfacing
arthroplasties were compared to 100 consecutive cementless
THAS using a cylindrical tapered femoral stem. The learning
curve between the two procedures was compared utilizing
the incidence of reoperation, complications, Harris Hip
Scores (HHS), and implant survivorship. Results: The
reoperation rate was significantly higher (p=0.019) for hip
resurfacing (14.5%) versus THA (4%). The overall compli-
cation rate between the two groups was not significantly
different (p=0.398). Preoperative HHS were similar be-
tween the two groups (p=0.2). The final mean HHS was
similar in both the resurfacing and THA groups (96 vs. 98.3,
respectively, p<0.65). Kaplan—Meier survival analysis with
an endpoint of reoperation suggests complications occurred
earlier in the resurfacing group versus the THA group
(log-rank test, p=0.007). Conclusions: In comparison to our
initial experience with a cementless THA stem, operative
complications occur earlier and more often after hip
resurfacing during the learning period. The clinical outcomes
in both groups however are similar at 5 year follow-up.

Work was performed at University Hospitals Case Medical Center;
Case Western Reserve University Cleveland, OH.

Level of Evidence: Therapeutic Study Level III. Please see Levels of
Evidence for a complete description.
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Introduction

An increase in younger, high-demand patients requesting
surgical intervention for hip arthrosis has developed with
the baby-boomer population [20]. End-stage arthritis of the
hip in patients who have exhausted nonsurgical management
has traditionally been treated with conventional total hip
arthroplasty (THA). However, failure does occur as a result
of aseptic loosening, bone loss, and wear-related osteolysis
[7]. Nevertheless, cementless THA and hip resurfacing re-
main popular options to manage hip arthritis [14]. Press fit,
cementless femoral stems represent the standard of care for
this population undergoing conventional THA with repro-
ducible, satisfactory results [24]. Fiber metal taper (Zimmer,
Warsaw, IN, USA) stems are associated with successful re-
sults in cementless THA [1, 23]. Despite excellent long and
intermediate term results associated with THA, important
long-term concerns such as: dislocation, activity restrictions,
future revision, and leg length discrepancy have lead many
patients to consider hip resurfacing.

Metal-on-metal hip resurfacing presents an alternative to
total hip arthroplasty which may allow patients the potential
to return to their presurgical activities without restrictions
due to lower rates of dislocation [3, 25], improved wear rates
[9, 15], conservation of bone stock [12, 28], and better
preservation of femoral anatomy [16, 17]. Early generation
hip resurfacing was associated with historically unaccept-
able rates of failure primarily due to rapid wear and
osteolysis related to the conventional bearing surfaces
[11, 19]. Current generation implants, utilizing larger, co-
balt-chromium femoral heads with metal-on-metal bearing
surfaces, have generated interest in this procedure with
potentially improved wear rates [10]. Hip resurfacing does
however have associated complications including femoral
neck fracture [4], generation of metal ions [21], and
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loosening secondary to osteonecrosis [8]. Some studies
have demonstrated short-term results with similar compli-
cation and reoperation rates but clinically superior postop-
erative activity scores and range of motion after hip
resurfacing [27].

Little midterm data exists describing the surgeon’s initial
experience with hip resurfacing using current generation
implants compared with conventional, cementless THA
[26]. The purpose of this investigation is to compare (1)
the incidence of reoperation, (2) complications, (3) Harris
Hip Score (HHS), and (4) survivorship during one surgeon’s
initial experience with adopting hip resurfacing in compar-
ison to a new, cementless THA.

Materials and Methods

We retrospectively reviewed the first 55 consecutive patients
who underwent metal-on-metal hip resurfacing utilizing the
Conserve Plus prosthesis (Wright Medical Technology, Ar-
lington, TN, USA) from 2002 to 2005 in our institution. We
compared this group to our first 97 patients who underwent
total hip arthroplasty utilizing 100 fibermetal taper stems
between 1997 and 2001 (Zimmer). All procedures were
performed in a consecutive series by the senior author
(VMQ) at a single institution with clinical data being gath-
ered prospectively.

Hip resurfacing was indicated in high demand patients
with hip arthrosis but without femoral or acetabular defi-
ciency. The mean age was 49.6 years (range, 2970 years).
There were 38 men and 17 women who had resurfacing
performed. The etiology was osteoarthritis (OA) in 46 pa-
tients, osteonecrosis in 1 patient, posttraumatic arthritis in 2
patients, and developmental dysplasia in 6 patients. All
patients were followed for a minimum of 31 months (mean,
50.3 months; range, 31-70 months; Table 1). No patient was
lost to follow-up in the hip resurfacing group.

In the total hip arthroplasty group, one patient died at
1.3 years postoperatively from unrelated medical causes and
was excluded from the study. Ninety-seven patients

Table 1 Preoperative clinical features of the resurfacing versus total
hip arthroplasty groups

Parameter THA Resurfacing  p Value
Sex
Male 74 38
Female 26 17
Bilateral procedures 3 0
Total procedures 100 55
Age (years) 56.5 (33-73)  49.6 (29-70) <0.001
Diagnosis
Osteoarthritis 83 46
Osteonecrosis 8 1
Rheumatoid arthritis 0 0
Developmental dysplasia 9 6
Post-traumatic arthritis 0 2
Follow-up mean (range) 56.8 months  48.6 months
Revision operation needed 4 8 0.019
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(100 hips) returned for follow-up with a mean of 6.0 years
(range, 3.9-9 years). The mean age in the entire THA group
was 56.5 years (range, 33.7-73.5). Eighty-three patients had
a diagnosis of primary osteoarthritis. The remaining patients
had secondary osteoarthritis from osteonecrosis or develop-
mental dysplasia of the hip.

The Conserve Plus® prosthesis (Wright Medical Technol-
ogy) was utilized in all cases of hip resurfacing. The implant
system is a high carbon cast cobalt—chrome one-piece cup
with a porous coating for the acetabular component. A detailed
description of the prosthesis has been published [2-5].

All of the hip resurfacing cases were performed using the
technique as described by Amstutz et al. via a posterior
approach [2, 5]. All cups were implanted with a 1 mm press
fit. Postoperative management included 50% weight bearing
restriction for the first six postoperative weeks. All patients
participated in inpatient physical therapy programs after
surgery until discharge.

In the total hip arthroplasty group, the VERSYS®
fibermetal taper (FMT) stem (Zimmer) was utilized. This
system is characterized by a fibermetal layer proximally and
a roughened, grit-blasted surface in the midportion of the
stem. Distally, the stem is polished to discourage distal
fixation and tapered to increase flexibility and avoid contact
with cortical bone in narrow femurs. Femoral head sizes
varied from 28 to 36 mm in diameter in 4-mm increments.
All THA patients had a porous cup (Trilogy; Zimmer) with
an ultrahigh-molecular-weight cross-linked polyethylene
liner sterilized by gamma irradiation in nitrogen ranging in
size from 48 to 66 mm (Longevity; Zimmer). The acetabular
fixation was achieved with 1 mm press fit with one to three
screws. The fibermetal taper stems were inserted using the
technique previously described [1]. Total hip arthroplasties
were performed through a standard posterolateral approach
to the hip. After THA, patients were kept 50% weight
bearing for 6 weeks after which they proceeded with weight
bearing as tolerated.

Both the resurfacing and total hip arthroplasty patients
received the same deep venous thrombosis/pulmonary em-
bolism (DVT/PE) and infection prophylaxis regimens.
Anticoagulation with oral warfarin to maintain an interna-
tional normalized ratio of 2.0 was initiated on the postoper-
ative evening and continued for 3 weeks. Prophylactic
antibiotics were administered intravenously prior to incision
and for a course of 24 h postoperatively with cefazolin or
vancomycin in the case of cephalosporin allergy. In-patients
wore antithromboembolic stockings and were managed with
sequential compression devices on both legs. All procedures
in both groups were performed in a laminar airflow operat-
ing room and the surgeons wore body exhaust isolation
suits. Suction drains were utilized in both groups.

All patients were evaluated at 3 and 5 months postopera-
tively, then at 2-year intervals thereafter. Examination find-
ings were confirmed by the senior author (VMG) and a
research nurse. During each visit pain, function, and activity
were evaluated via HHS [18]. Collected patient data was also
reviewed for complications defined in this study as: fracture,
DVT/PE, dislocation, aseptic loosening, periprosthetic infec-
tion, and other.
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Unpaired, two-tailed Student’s ¢ tests were utilized to
compare variables between the two study groups; a paired
Student’s ¢ test was used within groups. A Kaplan—Meier
survivorship analysis was performed with reoperation as an
endpoint. The log-rank test was used to evaluate the differ-
ences between survival curves. All p values <0.05 were
considered significant.

Results

The reoperation rates for the THA and resurfacing groups
were significantly different, 4 versus 14.5%, respectively
(»=0.019). Eight patients in the resurfacing group required
revision operations. Three (5.5%) resurfacing patients
sustained femoral neck fractures. Fractures occurred at
1 week, 8 months, and 14 months from the index procedure.
In this series, the last patient to undergo reoperation after hip
resurfacing was the 55th of 92 consecutive cases. All hips
were revised through a posterolateral approach. Two cases
were revised with cementless, press fit proximally coated
femoral stems and one was revised with a cemented femoral
stem. Four (7.3%) patients developed aseptic loosening and
were revised to THA. A single resurfacing patient, 4 years
status post the index procedure, presented with signs and
symptoms of impingement. The patient was revised to
total hip arthroplasty utilizing an extensively coated fem-
oral stem with a porous acetabular revision shell. There
were no dislocations after conversion of these failed hip
resurfacing cases.

Four patients from the THA group required revision oper-
ations. One patient, 6 months postoperatively, sustained a
greater trochanter fracture after a fall. This patient underwent
open reduction with internal fixation with a hook plate and
cerclage wiring. Two THA patients underwent acetabular shell
revision for recurrent instability. One patient in the THA
group, 4 years postoperatively, sustained a fracture of a zirco-
nium femoral head which was replaced with a cobalt—chromi-
um head at the time of revision (Table 2).

The total complication rates for the THA and resurfacing
groups were not significantly different (p=0.44). Six (6%)
THA patients sustained incomplete intraoperative femoral
fractures without extension distal to the lesser trochanter
(Table 2). The fractures occurred during the preparation of

Table 2 Complications compared between THA and resurfacing
groups

Parameter THA (%)  Resurfacing (%)  p Value
Fracture 6 (6) 3 (5.5) 1.00

DVT/PE 0 0 Not applicable
Dislocation 22 0 0.54

Aseptic loosening 0 4(7.3) 0.02

Joint infection 0 0 Not applicable
Other 2(2) 1(1.8) 1.00

Total number 10 (10) 8 (14.5) 0.44
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Kaplan-Meier survival estimates
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Fig. 1. Kaplan—Meier survivorship curves using time of reoperation
for any reason as the end point reveals complications in the resurfacing
group occur earlier in the postoperative course compared to the total
hip arthroplasty group.
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the canal while using the broach in three cases. The other three
fractures were noted upon final impaction of the femoral stem.
A stem diameter of 16 mm or larger was utilized in four of the
patients who sustained fractures. Four of the fractures occurred
during the first 50 procedures while two occurred in the final
47. All fractures were treated with one or two cerclage cables
below the level of the fracture. There was no stem subsidence
or further complications associated with these fractures. Sim-
ilarly, there were no cases of aseptic loosening within the THA
group at last follow-up.

Preoperative HHS were similar at 58 for the THA group
and 55.7 for all the patients in the resurfacing group (p=0.2).
Upon most recent follow-up, HHSs were significantly im-
proved (p<0.005) with scores of 98.3 and 96.0 for the THA
group and resurfacing group, respectively. The mean final
HHS for the six THA patients who sustained periprosthetic
fractures during the index case was 97 (range, 87-100).

Survival analysis utilizing Kaplan—Meier survival esti-
mates with reoperation for the end point revealed complica-
tions in the hip resurfacing group occurred earlier in the
postoperative course compared to the total hip arthroplasty
group (log-rank test p=0.007; Fig. 1).

Discussion

This study was unique in that we compared an experienced
hip surgeon’s results between a new cementless total hip
arthroplasty and contemporary MOM hip resurfacing. Al-
though the rate of complication was similar in both groups,
the higher reoperation rate after hip resurfacing suggests that
this novel procedure is different enough from THA to justify
additional training measures with this relatively new proce-
dure [13]. We quantified the pitfalls of either procedure by
comparing reoperation, complications, hip scores, and over-
all survivorship. In regards to reoperation, we identified a
notable difference between the two groups. The resurfacing
group demonstrated earlier revisions whereas the total hip
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arthroplasty group demonstrated fewer complications of
which even fewer went on to revision. A similar trend was
demonstrated by Scandinavian registry data [22].

The limitations of this investigation stemmed from
comparisons made between the groups. Namely, the age
at index surgery was older among THA patients versus
hip resurfacing with mean ages of 56.5 and 49.6, respec-
tively (p<0.001). Similarly, the length of follow-up was
longer among THASs versus hip resurfacing. It is possible
that additional complications associated with hip
resurfacing may have been encountered with equal fol-
low-up. This difference reflects our institutional practice
pattern and the specific indications for hip resurfacing. In
this analysis, we included the four reoperations after
THA for the sake of accurate reporting. However, the
greater trochanter fracture after a fall is not necessarily
attributable to the implant or index procedure. Whereas,
the two dislocations and one ceramic head fracture were
intrinsic to the total hip arthroplasty arm of this investi-
gation. Also, a true quantification of a surgeon’s learning
curve can be difficult to obtain. Therefore, we quantified
the effect of surgeon experience on these two procedures
using clinical results and the type and timing of surgical
complications. Similarly, Callaghan et al. demonstrated
superior radiographic results including femoral canal fill
and acetabular abduction during the surgeon’s second 50
cementless THAs versus initial 50 cementless THAs [6].
Other markers such as operative time, length of stay, and
surgical blood loss could be valuable in future investiga-
tions. However, we reported (1) reoperations, (2) compli-
cations, (3) hip scores, and (4) survivorship because they
reflect the ultimate success of the surgeon and procedure.

The complications associated with each procedure are
quite distinct (Table 2). The THA patients were more likely
to have intraoperative femur fractures, which occurred and
were fixed during the index operation. Fracture rate for this
initial cementless THA experience was 6%, pattern and
timing were amenable to fixation during the index proce-
dure. Fracture rates then were diminished without any clin-
ical impact on the patient or revision requirements. In
contrast, hip resurfacing patients demonstrated a 5.5% frac-
ture rate; however, these occurred after the index procedure
and required a revision surgery.

The individual surgeon’s learning curve ranges from 25
to over 100 cases depending on outcome measure [26]. Our
initial experience of 92 cases of hip resurfacing suggests that
approximately 55 cases represent the threshold for compli-
cations leading to early revision. Similarly, the rate of
intraoperative femur fracture dropped by 50% from the first
50 to the subsequent 50 cases in the total hip arthroplasty
group. This study and current data on the US experience
with hip resurfacing suggest that even experienced hip sur-
geons should expect a learning curve associated with this
new procedure [13, 26].
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