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Abstract: This follow-up study reports on 69 patients at mean 13 years with total hip arthroplasty
using 28-mmMetasul (Zimmer, Winterthur, Switzerland) metal-on-metal articulation. These results
are not transferable to large–diameter head metal-on-metal articulations. Four new revisions, 3 for
disassociation of the liner and 1 for mechanical loosening of the acetabulum, occurred since the
previous report of mean 7.3 years. The prevalent cause of late revision is disassociation, which
suggests a high frictional torque or impingement in these articulation surfaces. No revision was
done for osteolysis. Overall, of the original 127 hips, 116 (91%) were known to have maintained
their original components. Keywords: total hip arthroplasty, Metasul, articulation, results.
© 2011 Published by Elsevier Inc.
We previously reported 5- to 11-year results of primary
total hip arthroplasty (THA) using Metasul (Zimmer,
Winterthur, Switzerland) metal-on-metal articulation
operated since 1991 [1,2]. Initially, we used the mono-
block Weber cup [3] (Centerpulse, Austin, TX), which
was cemented [1]; then subsequently, we used amodular
poly-backed insert with metal inlay in the anatomical
porous replacement cup (APR,Centerpulse). The purpose
of this study was to follow up clinical and radiological
outcome of these patients previously reported with 5 to
12 years (mean, 7.3 years) of follow-up.

Materials and Methods
Our study group of 127 hips has been previously

reported [2]. Seventy patients (26 women and 44 men)
with 70 hips initially had a primary THA with Metasul
metal-on-metal articulation using a cemented Weber
cup. TheWeber cup was a monoblock component with a
stainless-steel outer mesh, a polyethylene substrate, and
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a 3-mm cobalt-chrome metal articulation surface
molded into the polyethylene [3]. The mean age of all
70 patients at the time of surgery was 69.6 ± 10 years.
Thirty-nine patients with 39 hips died. All of these
patients were followed postoperatively and had well-
functioning hips at the time of death. Three hips were
revised as previously reported [1]. Twenty-eight patients
with 28 hips were available for clinical and radiographic
examination at the latest follow-up.
Fifty-four patients with 57 hips had primary THA with

Metasul metal-on-metal articulation using the cement-
less APR cup and the modular Metasul insert. The mean
age at surgery was 56.2 ± 11 years. Eight patients with
8 hips died. All were followed postoperatively and had
well-functioning hips at the time of death. Five patients
with 5 hips were revised, with 4 of the revisions being
performed after our earlier report [2] because of liner
disassociation in 3 hips and a loose cup in 1. Four
patients (4 hips) were lost to follow-up. Thirty-eight
patients with 41 hips were available for clinical and
radiographic examination at the latest follow-up.
One hundred twenty-four patients (127 hips) with

cemented and cementless hips were combined for this
study as they had been for the 5- to 12-year report.
Forty-seven patients (47 hips) had died with reasons not
related to surgery. This number of deaths was a
consequence of the original cohort of 70 patients being
70 years old at the time of surgery that was 1991 to
1994. The mean time from the index surgery to death
was 8.6 years (range, 1-16.4 years). Four patients
(4 hips) were lost to follow-up. Seven patients with
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Fig. 2. Kaplan-Meier survivorship curve with revision for any
reason as the end point. The 16.4-year component survival
rate was 92.2% (95% confidence interval, 83.8%-96.3%).
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7 hips were revised. Sixty-six patients (69 hips)
including 28 with 28 hips from the cemented Weber
cup and 38 with 41 hips from the modular cup group
formed this study group. Twenty-five of 69 hips had
cemented stem fixation. The mean follow-up was
13 years (range, 8-16.4 years). Mean age of the study
group patients at surgery was 62.5 years (range, 27-
85 years). There were 22 female and 42 male patients.
Clinical assessment was done with a patient self-

assessment form (Orthographics, Salt Lake City, UT) for
pain and functional outcome and Harris hip score [4].
An anteroposterior (AP) pelvic radiograph and a lateral
radiograph (iliac oblique view) were used for radio-
graphic measurements.
Data were statistically analyzed using SPSS software

(SPSS Inc, Chicago, IL). Means and standard deviations
were compared for preoperative and postoperative Harris
hip scores, pain and function scores, and number of years
of follow-up. Kaplan-Meier survivorship curve was plot-
ted with the end point as revision for aseptic loosening of
the cup or stem and any revisions. A value of P ≤ .05 was
considered a statistically significant difference.

Results
Overall, 8 patients (8 hips) underwent revision. Four

revisions were reported earlier: 2 recurrent dislocations,
1 liner disassociation, and 1 aseptic loosening of the
acetabulum. Four new revisions were liner disassocia-
tion (3) and aseptic loosening of the cup (1). There were
no revisions performed for osteolysis in either the
acetabulum or femur. For the entire study population
of 127 hips, Kaplan-Meier survival analysis with end
Fig. 1. Kaplan-Meier survivorship curve with revision for
aseptic loosening or radiographic evidence of definite loosen-
ing as the end point. The 16.4-year component survival rate
was 97.3% (95% confidence interval, 88.7%-99.4%).
point as revision of the acetabular cup for aseptic
loosening estimated survival rate of acetabular compo-
nent at 16.4 years as 97.3% (95% confidence interval,
88.7%-99.4%;) (Fig. 1).With an end point as revision for
anymechanical reason, survival at 16.4 years was 92.2%
(95% confidence interval, 83.8%-96.3%) (Fig. 2).
The mean Harris hip score for 66 patients with 69 hips

at mean 13 years was 94 ± 7.2 points. At the latest
follow-up, the outcome of 52 (75.4%) hips was rated as
excellent by the patient, 15 (21.7%) as good, 1 (1.4%) as
fair, and 1 (1.4%) as poor.
Eight hips (8 patients) had the radiographic appear-

ance of osteolysis since the previous report. In the
acetabulum, 1 hip had a focal osteolytic area (b2 mm) in
AP zones 1 and 2 that was not observed in lateral
radiographs; a second hip had an isolated osteolytic area
(3 mm) in AP lateral zone 3. No linear osteolysis was
observed around any cup. Six hips showed calcar
resorption of less than or equal to 5 × 5 mm in 5 hips
and 5 × 10 mm in 1 hip (4 cementless, 2 cemented
stems). None of the hips showed progressive acetabular
or femoral radiolucent lines.

Discussion
We report continuous follow-up, at a mean of 13 years,

of THA on a series of patients using Metasul articulation
with a 28-mm head. From the original group of 127 hips,
8 were lost to follow-up for this report; so 8 (7%) of 119
are known to be revised, only 2 (1.7%) for loosening.
Dislocation was the reason for revision in the cemented
Weber cup and disassociation of the liner in the modular
cups. Disassociation has occurred at 8 to 10 years
postoperatively in 3 hips, suggesting a high frictional
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torque in these articulation surfaces or an intolerance to
impingement. Impingement is a risk in these hips because
the head to neck ratio is 2.0 using a 28-mm head on a
12/14 taper, combined with the metal edge of the metal
inlay in the polyethylene. We reported on this compli-
cation, and the design was changed to keep the edge of
the metal inlay below the polyethylene [5]. Because our
hips have the original design of inlay, there is risk for this
complication to continue to occur in this series of patients.
There was evidence of osteolysis or progressive radiolu-
cency around 2 additional acetabular components, so
4 (3.4%) hips had measurable pelvic osteolysis. No hip
had radiographic impending failure. All the surviving hips
were clinically stable, and no patient complained of any
noise from their hip.
The importance of this study is the report of the outcome

ofMetasulmetal-on-metal articulation at amean 10 years
or more. Second-generation metal-on-metal articulation,
such asMetasul, gives better clearance tominimize excess
friction, aids in formation of a lubricating layer, and allows
clearanceof debris [3]. Thismetal articulation continues to
protect against a significant rate of bony failure by
osteolysis [1,6-8]. Metallosis, metal hypersensitivity, and
malignancy have also not been reported with this 28-mm
polyethylene-backed bearing surface [9-12], although
these complications have been reported with large-head
metal-on-metal articulation [13].
We presently use this articulation in younger active

patients with an acetabular size of 52 mm or smaller to
maintain a head-cup margin of less than 25 mm [14].
The same polyethylene-backed design can be used with
32 mm head diameter to cup size 56 mm. These results
are not transferable to large–diameter head Metasul that
has different lubrication and clearance as well as a
monoblock cobalt-chromium cup.
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