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ABSTRACT

We present a case of a 71-year-old woman with
unexplained instability of her total hip arthro-
plasty 12 years after implantation due to loos-
ening of the ceramic component of a sandwich
ceramic in polyethylene liner. She experienced
in total 2 dislocations in 6 months. These events
occurred without fracture of the ceramic liner.
Sandwich ceramic liners were introduced with
the idea of combining the benefits of ceramic
and polyethylene bearings in total hip arthro-
plasty in order to reduce wear and to allow a
ceramic on ceramic bearing to be used in a cup
designed for polyethylene inserts only. Although
some reports showed promising early results,
case reports and later on retrospective analysis
showed high fracture rates of the ceramic liner
component. We believe that loosening of the
ceramic component may precede fracture of the
liner and that a ceramic on ceramic configura-
tion is preferable.
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1. INTRODUCTION

Osteolysis resulting from a chronic inflammatory re-
action to particulate debris is one of the main reasons for
aseptic loosening of prosthetic components. It’s related
to the amount and origin of debris formed at the articular
interface [1]. Ultra high molecular weight polyethylene
debris is indicated as the main responsible for processes
of loosening of an arthroplasty [2]. Other bearing sur-
faces were introduced in order to reduce the debris.
Alumina ceramic-on-ceramic total hip arthroplasty (THA)
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has been widely used clinically since its introduction in
the seventies by Boutin in France [3]. It has the advan-
tages of low surface roughness, high scratch resistance
and high wettability, which produces very low friction
and reduces adhesive-abrasive and third-body wear [4].
These advantages make the ceramic-ceramic bearing for
THA an attractive alternative to other bearing surfaces
such as metal-on-metal or ultra high molecular weight
polyethylene on ceramic or metal. However, due to its
inherent stiffhess, alumina bearings are susceptible to frac-
tures. Theoretical, an ideal acetabular component should
combine ceramics and polyethylene’s favorable features.
A liner introduced by the Lima Society in 1993 tried to
cope with these problems by commercializing a ceramic
liner set with polyethylene. The advantages of a ceramic-
ceramic bearing surface were maintained while having a
much lower structural stiffness than a full ceramic ace-
tabular liner [5]. Ravasi and Sansone reported good-to-
excellent outcomes with this liner at 5 years follow up
[2]. However, recently reports are published with high
fracture rates of the liner component [5-8]. To the best of
our knowledge, this is the first report of a late dissocia-
tion of the ceramic-polyethylene interface of a sandwich
cup resulting in instability of the hip.

2. CASE REPORT

In 2000, an Allofit S acetabular component (Zimmer®)
with a sandwich Alfa Cerasul liner (Zimmer®) and a ce-
mentless Emeraude femoral component (Zimmer®) with
a 28 mm medium ceramic Cerasul head (Zimmer®) were
placed in a 59-year-old woman for right hip osteoarthritis.
In 2011 she experienced a traumatic dislocation (Figure
1). Intra operative testing after reduction revealed a sta-
ble hip and fluoroscopy showed no abnormalities. The
patient was instructed to avoid deep hip flexion. In 2012
a second dislocation occurred with intra operative testing
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Figure 1. Radiograph of the
dislocated THA.

revealing instability in deep flexion and endorotation.
Afterwards the patient reports an intermittent crunch and
unstable feeling. Radiography revealed neither ceramic
debris nor signs of loosening. Due to the clinical symp-
toms a revision of the acetabular component was per-
formed. On arthrotomy of the hip we noticed loosening
of the ceramic component within the sandwich cup (Fig-
ures 2(A) and (B)). Flexion and endorotation of the hip
resulted in motion in retroversion of the ceramic shell
thus leading to a posterior dislocation of the hip. No
signs of fracture or ceramic debris were seen. The liner
could easily be removed and the Allofit shell revealed no
signs of wear or loosening and had a stable fixation. A
high wall all polyethylene liner was inserted. A 32 mm
medium ceramic head was placed to augment stability
(Figure 3). Rehabilitation was initiated with full weight
bearing and crutches were used as necessary. The patient
was seen at 6 and 12 weeks post-operatively. A normal
mobility of the hip was noted, no residual pain.

3. DISCUSSION

Since its introduction by Boutin, ceramic on ceramic
liners have been clinically used with good results. A 95%
survivorship is reported at 3 to 10 year follow up [9].
Due to its geometric form, wettable surface and hardness
ceramic liners maintain lubrication and increase the re-
sistance to third body wear [10]. The main risk of the
alumina ceramic coupling remains fracture of the head of
the liner. To our knowledge, we are the first to encounter
a loosening of the ceramic shell from the polyethylene in
a sandwich cup. Ravasi et al. published their five-year
follow up results from a ceramic sandwich cup in 2002.
The study included 51 patients and didn’t notice any
lines of periprosthetic radiolucency nor migration. No
fracture of the liner occurred and from their series only
one revision after two weeks due to excessive cup retro-
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Figure 2. The sandwich cup with the ce-
ramic insert in-place (B) and out-of-place

A).

Figure 3. Radiograph of the revi-
sion THA.

version was necessary [2]. In a ten-year follow-up study
by Park et al. 102 sandwich cup were reviewed [11].
Three revisions, one acetabular loosening and two liner
fractures were reported. Their Kaplan-Meier survival
probability at ten years was 95.3%. They state that ten-
year results of cementless THA with a sandwich-type
alumina ceramic bearing are encouraging. In the litera-
ture only a few case reports [10,12] and in the last few
years retrospective reports have been published with
rates of liner fractures in sandwich-type cups ranging
from 2% to 18%. One case report has been published of
a dissociation between the polyethylene and the metal
shell [4]. The authors state that the failure mode is attrib-
uted to increased rotational torque secondary to periph-
eral wear. In a retrospective study by Lopes et al., 353
ceramic-polyethylene sandwich liner acetabular compo-
nents were reviewed [5]. Seven of these (2%) fractured
at a mean of 4.3 years. No trauma or abnormal physical
activity was observed; neither were there dislocations
preceding liner fracture. Viste and coworkers published
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their results of 124 consecutive THA with a sandwich
liner [8]. They reported five cases (3.7%) of liner frac-
ture at a mean follow-up of 9.9 years. No unusual trau-
matic event was noted, but some patients complained of
hip pain and cracking noises for several months. Poggie
et al. published in 2007 their results of a prospective
study with 315 sandwich-type cups [13]. They encoun-
tered fourteen liner failures (4.4%) with ceramic fracture
in twelve of them. All of the failures were at the ceramic-
polyethylene interface. Biomechanical in vitro testing
could not reproduce the mechanism of ceramic compo-
nent dissociation. Although they did found a correlation
between liner rupture and body weight, other authors do
not consider body-weight to be a direct risk factor
[5,10,12]. Szymanski and coworkers reported seven liner

fractures (5.3%) after a mean follow-up of 32 months [7].

They looked at 132 Atlas 111™ sandwich cups with a 28
mm Biolox head. None of these fractures involved trau-
ma. In one patient a liner fracture was discovered during
revision after two episodes of dislocation. Kircher et al.
published in their paper of 2009 a failure of cup design
with a fracture rate of 18% [6]. They state that next to
cup design, intraoperative range of motion testing and
impeccable surgical technique are keystones for good re-
sults in ceramic-ceramic bearings. Other risk factors con-
tributing to ceramic component fracture risk include hy-
perflexion position, high BMI, malposition of the cup
and activity [5,7,8,10,11,12].

4. CONCLUSION

Ceramic on ceramic implants have good clinical re-
sults [9]. In the late nineties and early years 2000 sand-
wich cup were introduced to combine the benefits of
polyethylene and ceramic implants. Although some re-
ports showed good results [2,11], case reports and recent
retrospective analyses have demonstrated a high risk of
fracture of the ceramic liner [5-8,10,12,13]. Several au-
thors are expecting an increase of fracture rate over time
[7,8,10]. In order to avoid this complication the use of a
sandwich cup should be abandoned and that a ceramic-
on-ceramic or ceramic-on-polyethylene configuration is
preferable.
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