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Abstract Initial fixation of the femoral component in hip

resurfacing is key to the enduring survival of the prosthesis.

Cementing the metaphyseal stem increases the interface

area between bone and cement. We compared the clinical

and survivorship results of two groups in a cohort of 1000

hips (838 patients) implanted with Conserve1 Plus hip

resurfacing; one group was resurfaced with a cemented

metaphyseal stem (400 hips; Group 1) and the other with a

press-fit stem (600 hips; Group 2). We carried out a time-

dependent analysis to determine the indications for

cementing the stem. The 5-year Kaplan-Meier survival

estimate was 98.2% for Group 1 and 94.4% for Group 2,

using any revision as an endpoint. Femoral aseptic failure

was reduced in Group 1 compared to Group 2. Cementing

the metaphyseal stem is particularly effective for hips with

a small femoral component size (\ 48 mm) and hips with

large femoral defects ([ 1 cm). There was no difference

between groups in incidence of femoral neck narrowing or

femoral neck fractures. Longer followup is needed to

determine if cementing the stem can be detrimental to the

long-term durability of the femoral implant.

Level of Evidence: Level III, therapeutic study. See

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

The results of metal-on-metal resurfacing already far sur-

pass those of previous resurfacing designs [2, 8–10, 12,

19]. However, early loosening of the femoral component

has been an issue and our previous reports identified risk

factors such as large femoral defects, small component

size, and suboptimal femoral component cementing tech-

nique [1, 7]. Improvements to the cementing technique

reportedly reduce radiolucencies around the metaphyseal

stem and femoral component loosening [6]. In addition to

these surgical technique modifications, the cementing of

the metaphyseal stem (initially designed for component

alignment purposes) increases the area of the bone-cement

interface and enhance initial fixation of the component.

However, a concern about potential stress shielding in the

femoral neck due to stem cementation has been raised in a

recent finite-element analysis study [18] and warrants the

need for a clinical study to determine the indications and

limitations of this technique. Our hypotheses were that

cementing the metaphyseal stem is an effective method to

reduce femoral component loosening, particularly in hips

with known risk factors, without affecting the clinical

results of the procedure.

The purpose of the present study was twofold: to com-

pare the clinical and survivorship results of a cohort of hips

resurfaced with a cemented metaphyseal stem with those of

hips resurfaced with a press-fit stem, and to determine the

effects of these two methods of femoral component fixation

on implant survival, in groups of patients with and without
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risk factors known to affect the survivorship results of the

procedure.

Materials and Methods

We retrospectively reviewed 838 patients (1000 hips) who

underwent hybrid metal-on-metal resurfacing between 26

November 1996 and 5 September 2006, while 375 patients

(439 hips) received other devices during the same period.

Of these 838 patients, 339 (400 hips) had a metaphyseal

stem cemented (Group 1) and 499 patients (600 hips) had

the stem left press-fit (Group 2). The resurfacing system

used in all hips was the Conserve1 Plus device (Wright

Medical Technology, Inc, Arlington, TN). The average age

of the patients was 50.0 years, with 75% male and 25%

female. The two cementing techniques (stem cemented or

left press-fit) were previously described [3]. Briefly, when

the stem is left press fit, no acrylic is placed on the stem nor

is any pressurized into the stem hole prior to component

insertion, after the dome suction device is removed. When

the stem is cemented, the stem is coated with a thin layer of

doughy acrylic, the dome suction device is removed and

acrylic is then finger pressurized into the hole for 30 to 45

seconds. For both techniques the intertrochanteric suction

device remains active until the femoral component has

been pressurized onto the reamed femoral head and the

cement has set. The indications for cementing the stem

evolved over time, including two series of consecutive hips

cemented or left press fit regardless of risk factors. The hips

from Groups 1 and 2 were comparable in incidence of

femoral defects and surface arthroplasty risk index scores

[7], but a higher (p = 0.0000) proportion (48.5%) of the

devices from Group 2 were implanted with the early (first-

generation) femoral component fixation technique versus

only 2.3% in Group 1 (Table 1). The mean followup for the

whole cohort was 5.8 years (range, 1.4–11.2 years) with

4.1 years (range 1.4 to 10.3) for group 1 and 6.1 years

(range 1.4 to 11.2) for group 2. Three patients were lost to

followup, two of them having moved without leaving any

contact information, and one of whom was an illegal

immigrant who was deported.

The patients were followed 6 weeks, four months, one

year and yearly thereafter. Followup visits included clinical

data collection through the use of scannable questionnaires

and radiographic studies. We (HCA, MLD) used the UCLA

hip scoring system [7] and the Harris hip score [13] as

disease-specific evaluations and the SF-12 [20] as an

assessment of quality of life.

We (HCA, MLD) performed a radiographic review

from anteroposterior radiographs to identify all hips with

a narrowing of the femoral neck equal to or greater than

10% of the original diameter of the neck [2, 14]. We also

noted the presence of radiolucencies around the meta-

physeal stem as described in a previous publication [2].

Aseptic failure was defined as the revision of a compo-

nent for reasons other than sepsis, specifically the

loosening of a component or a femoral neck fracture.

We performed a time-dependent comparison using the

log-rank test between the two groups because most of the

prostheses with cemented stems were implanted after hip

#356. The time to revision for any reason was used as an

endpoint to calculate the Kaplan-Meier survival estimates

in which all patients with a time to last follow-up greater

than 0 were taken into consideration [11]. Then we used

the log-rank test in varying conditions of component size

(less than 48 mm vs. 48 mm or greater) and femoral

bone quality (femoral defect size less than 1 cm vs. 1 cm

or greater [1]) to determine usable guidelines for the

indication of stem cementation. For this second test, we

used the time to revision for aseptic failure of the fem-

oral component (ie, loosening of the femoral component

or fracture of the femoral neck) as an endpoint to assess

more specifically the effect of cementing the stem on

these two dominant modes of failure. All survivorship

calculations and comparisons were performed using

Stata statistical software package (Stata Corp., College

Station, TX).

Table 1. Comparative demographics and risk factors for hips with cemented stems (Group 1, n = 400) and hips with press-fit stems (Group 2,

n = 600)

Demographic/risk factor Group 1 Group 2 p value

Age at surgery* (years) 50.8 (14–78) 49.6 (15–72) 0.0802

Male/female (%) 65.5/34.5 80.3/19.7 0.0077

Femoral component size* (mm) 47.2 (36–54) 47.7 (36–58) 0.0454

Cysts greater than 1 cm (%) 37.0 34.3 0.4875

Surface arthroplasty risk index* 2.5 (0–6) 2.4 (0–6) 0.2081

Body mass index* 26.2 (17.5–40.4) 27.3 (18.3–46.4) 0.0001

First-generation femoral component fixation technique (%) 2.3 48.5 0.0001

* Values are expressed as means with ranges in parentheses.
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Results

The postoperative clinical scores were similar between the

two groups except for the mental component of the SF-12,

which was higher (p = 0.0138) for Group 2 (Table 2).

Thirty-four hips underwent a revision of at least one of the

components in this series. Thirty-three were converted to

THA (including 24 revisions of the femoral component

only) and one was maintained as a resurfacing after revision

of the acetabular component only. There were five failures

in Group 1, but none due to femoral component aseptic

loosening. There were three femoral neck fractures, one

sepsis, and one protrusion of the acetabular component. The

mean time to revision for Group 1 was 11.1 months (range

2.5 to 31.7). There were 29 failures in Group 2, 20 due to

aseptic loosening of the femoral component, seven neck

fractures, one sepsis, and one recurrent subluxation. The

mean time to revision for group 2 was 45.7 months (range

1.4 to 103.4). The details of these failures and other com-

plications that did not warrant reoperation have been

published elsewhere [5]. The Kaplan-Meier survivorship at

5 years was similar (p = 0.123) in Group 1 and Group 2

(98.2%, 95% confidence interval, 95.4%–99.3% versus

94.4%, 95% confidence interval, 91.4%–96.4%). However,

using the time to aseptic femoral failure only (femoral neck

fracture or femoral component loosening) as an endpoint,

the survivorship was higher (p = 0.047) in Group 1.

The cemented stems had better (p = 0.014) survivorship

(Fig. 1A) using aseptic femoral failure only as an endpoint

for small femoral component sizes (\ 48 mm, n = 385).

For large component sizes (C 48, n = 615), cemented and

noncemented stems had similar (p = 0.923) survival

(Fig. 1B).

Similarly, for the hips presenting large femoral head

defects ([ 1 cm, n = 354), the cemented stems had better

(p = 0.045) survivorship (Fig. 2A), whereas for the hips

with small defects (B 1 cm) or no defects (n = 646),

survival was similar (p = 0.486) (Fig. 2B).

The two groups had similar (p = 0.864) survival using

femoral neck fractures alone as an end point. However, the

failure rate was higher (p = 0.017) in Group 2 using

Table 2. Postoperative scores for hips with cemented stems (Group 1, n = 400) and hips with press-fit stems (Group 2, n = 600)

Postoperative score* Group 1 Group 2 p value

UCLA hip scores

Pain 9.4 (6–10) 9.4 (2–10) 0.1605

Walking 9.6 (4–10) 9.6 (3–10) 0.5102

Function 9.5 (3–10) 9.5 (3–10) 0.9291

Activity 7.4 (3–10) 7.6 (2–10) 0.0532

SF-12

Physical 50.8 (23–63) 51(17–63) 0.6862

Mental 54.6 (14–68) 53 (10–68) 0.0138

Harris hip score 94 (63–100) 92.8 (38–100) 0.776

* Values are expressed as means with ranges in parentheses.

Fig. 1A–B Comparative survivorship analyses of hips resurfaced

with a cemented metaphyseal stem (Group 1) or with a press-fit stem

(Group 2) are shown for (A) hips of small component sizes (femoral

component \ 48 mm in diameter, n = 385) and (B) hips of large

component sizes (femoral component C 48 mm in diameter,

n = 615). Revision for aseptic femoral failure (femoral neck fracture

and femoral component loosening) was used as an endpoint. Note:

The difference between the two curves is associated with a difference

in the rate of femoral component loosening since the incidence of

femoral neck fractures was not different between Groups 1 and 2.
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aseptic loosening of the femoral component alone as an end

point; there were no femoral loosening or hips with met-

aphyseal stem radiolucencies in Group 1.

Twenty four hips (2.4%) exhibited narrowing of the

femoral neck of 10% or more. Group1 and Group 2 had a

similar (p = 0.134) incidence (six or 1.5% versus 18 or

3%, respectively).

Discussion

Cementing the metaphyseal stem increases the area of the

bone-cement interface and enhances the initial fixation of

the component. We hypothesized that cementing the stem

would reduce femoral component loosening, particularly in

hips with known risk factors.

The main limitation of our study is that the bone prep-

aration and cementing techniques have evolved over time

during the series and the efficacy of the second-generation

fixation technique was demonstrated for components

resurfaced with a press-fit metaphyseal stem [6]. Group 1

may have benefited from these technique improvements

more than Group 2 because most the components with a

cemented stem were implanted after hip #356 in our series.

However, there were no failures or evidence of early signs

of femoral loosening in any of the components implanted

with a cemented stem and the first-generation fixation

technique. Also, our data show the effect of stem cemen-

tation for the Conserve1 Plus System with an average

followup of 4.1 years and may not be applicable to other

systems.

At short- to medium-term followup, our data suggest a

beneficial effect of cementing the stem on one mode of

failure (the aseptic loosening of the femoral component)

but did not alter the incidence of femoral neck fractures

(which is low with 1% overall). This result is of importance

as no other attempt to clinically evaluate the effects of this

technique has been reported in the literature. At the

beginning of the series (up to hip #356), our indications for

cementing the stem were restricted to hips with extremely

severe femoral head defects (20 hips). Then a series of 92

hips had the stem cemented regardless of femoral head

defect size, followed by a series of 83 hips all implanted

with a press-fit metaphyseal stem, to study more particu-

larly the effects of cementing the stem on the results of

resurfacing. The remaining hips of the series followed the

indications provided by our early results and the stem was

cemented essentially in cases with large head defect, small

component size, or both. Group 2 had a lower survivorship

than group 1 despite a higher BMI value, which has pre-

viously been associated with a good performance of the

device possibly explained by a lower activity level and

larger component size [4, 16]. This supports the effec-

tiveness of cementing the stem to prevent early failures of

the femoral component. Based on our current data, it seems

that cementing the stem could be a satisfactory technique

for all cases. However, it is not currently possible to predict

the effect of cementation of the stem on the long-term

results, and this should lead the resurfacing surgeon to use

this technique only when deemed necessary. Stress

shielding around a fixed metaphyseal stem was reported by

Kim et al. [15] in a canine study that featured cementless

resurfacing femoral components with a porous-coated

stem. This concern originally led the senior author (HCA)

to design the Conserve1 Plus femoral component with a

smooth, press-fit metaphyseal stem and to cement the stem

only in cases where the initial fixation might be

insufficient.

Narrowing of the femoral neck after hip resurfacing has

been observed with most current resurfacing designs

[14, 17] and stress shielding has been cited as a possible

cause for this phenomenon. In our study, we did not find

any difference in the incidence of femoral neck narrowing

between the hips with a cemented stem and the hips with a

Fig. 2A–B Comparative survivorship analyses of hips resurfaced

with a cemented metaphyseal stem (Group 1) or with a press-fit stem

(Group 2) are shown for (A) hips with large femoral defects ([ 1 cm,

n = 354) and (B) hips with small femoral defects (B 1 cm) or no

defect (n = 646). Revision for aseptic femoral failure (femoral neck

fracture and femoral component loosening) was used as an endpoint.
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press-fit stem. This result indicates that the concerns of

potential stress shielding raised by Little et al. [18] about

the technique of cementing the metaphyseal stem do not

appear to materialize from a clinical perspective with the

current followup of our series.

Our results define our current indications for this sur-

gical technique to increase surface area for fixation by

cementing the stem: (1) patients undergoing resurfacing

with a femoral component size smaller than 48 mm; (2)

patients with a femoral head presenting defects single or

multiple greater than 1 cm; and (3) patients with both of

these risk factors.
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