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Abstract THA revisions using standard cups are at risk
of dislocation (5.1% to 14.4% incidence), especially in
patients over 70 years of age. Constrained tripolar cups
have reduced this risk (6% incidence) but are associated
with substantial loosening rates (9%). The nonconstrained
dual mobility cup was designed to improve prosthetic
stability (polyethylene head > 40 mm diameter) without
increasing loosening rates by reducing wear and limiting
impingement (rotation range of 108°). We implanted 88
cemented dual mobility cups for THA revisions in 82
patients at high risk of dislocation. Average patient age was
72 years (range, 65-86 years). Eighty-five of the 88 hips
were reviewed at 2 to 5 years followup. One patient (1.1%)
had a traumatic dislocation at 2 years postoperatively. Two
patients (2.3%) had asymptomatic early loosening and
three patients (3.5%) had localized radiographic lucencies.
These results confirm those with press-fit dual mobility
cups suggesting a low dislocation rate at 5 years and a cup
survival of 94.6%. At middle term followup, cemented dual
mobility cup achieved better results than constrained cups
in cases at risk of dislocation and recurrent loosening.
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Introduction

Dislocation is the second most common cause for surgical
THA revision [7]. After primary THA, the incidence of
dislocation is approximately 2%, ranging from 1.7% in
community hospitals [19] to 3.2% in specialist centers [35],
which deal with more difficult cases, and up to 3.9% in
Medicare centers [31], which treat older patients with poor
medical status. However, the incidence of dislocation after
revision surgery is two to three times higher than that
following primary surgery (5.1% [19], 7.4% [2], 14.4%
[31]). Furthermore, for patients older than 70 years of age,
the risk of dislocation increases twofold [7] and an
American Association of Anesthesiologists (ASA) grade of
3 or more can increase the risk by 10 times [17].
Revision surgery in elderly patients should aim to
reduce the risk of dislocation. In these cases, a dislocation
rate of about 7% has been achieved with standard pros-
theses and optimized approach [2]. Specifically designed
constrained prostheses better prevent dislocations, but the
increased strains on the prostheses have been responsible
for a high rate of loosening. Tripolar cups reduced the
dislocation rate to 6% but with a loosening rate of 9% at
10 years [6]. Farizon et al. [13] developed the press-fit dual
mobility cup (DMC) in 1976 to reduce the risk of dislo-
cation by increasing head functional diameter without
increasing loosening by reducing impingement, distraction
strains, and wear. It was initially used in primary and
revision surgery and associated with only moderate oste-
olysis. However, in more complex revisions with

@ Springer



390 Langlais et al.

Clinical Orthopaedics and Related Research

substantial bone loss, we believe reconstruction using
either impaction grafting or defect filling with bone cement
should be used. From this perspective, a cemented DMC
was conceived.

We therefore asked whether this device was associated
with a low dislocation rate. We next ascertained the loos-
ening rate in these patients at high risk for dislocation. We
finally compared our results with those published con-
cerning standard cups and constrained cups (retentive,
tripolar) in such revision surgery conditions.

Material and Methods

We retrospectively reviewed 82 patients with 88 bipolar
(acetabular and femoral) THA revisions with substantial
acetabular bone loss performed between January 2002 and
December 2004. The patients had an average age of
72 years (range, 65-86 years). We used the cemented
DMC when we judged osteolysis was too severe to achieve
stable fixation with a press-fit cup without screws. We
excluded patients with only cavitary bone in which press-fit
cups could achieve sufficient primary stability. Seventy of
the 88 revisions (82%) were repeat revisions. Five patients
had recurrent dislocations and seven had trochanteric
nonunion. Thirty-five of the 82 patients were ASA Grade 3
or greater [17]. The bone loss, according to American
Association of Orthopedic Surgeons grading [11], was
segmental in 21 hips, combined (segmental and cavitary) in
50 hips, complex (several segmental defects) in 14 hips,
and with pelvic discontinuity in three hips. Three patients
died of causes unrelated to the surgery before the end of the
mean 3-year survey, without any orthopaedic complication.
None of the remaining 79 patients (85 hips) was lost to
followup. The minimum followup was 2 years (mean,
3 years; range, 2-5 years).

The Medial Cup® DMC (Aston, St Etienne, France)
consists of an unconstrained cemented metallic cup, artic-
ulating with a dual mobility polyethylene (PE) insert,
which is clipped on the 22-mm head of a Charnley-type
stem (Aston, St Etienne, France) (Fig. 1). This principal
creates two articulations: the small inner one between the
femoral head and the insert and the large outer one between
the insert and the metallic cup. In flexion/extension, most
of the motion occurs in the inner articulation in which the
friction torque is lower than that of the larger articulation.
For abduction/adduction, or external and internal rotations,
movement initiates in the smaller articulation up to 25°.
Then, the femoral neck impinges on the rim of the PE
insert and drives it. Impingement of the femoral neck on
the metal cup occurs only at 54° from cup axis (total range
of motion = 108°). Therefore, most movement occurs in
the inner articulation, explaining why the wear of the
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Fig. 1 The cemented Medial Cup®™ DMC consists of a steel inox
polished sphericocylindrical cemented metal cup and a PE cup insert.
Flexion occurs mainly in the small inner articulation. Abduction/
adduction and rotation start in the small articulation (up to 25°) and
continue up to 54° in the large peripheral articulation between the PE
cup and the metallic socket. The PE cup (= 8-mm thickness) is not
constrained in the metallic socket (no retentive rim), but the PE inner
articulation is retentive. The femoral head, usually metallic (22 mm),
is clipped inside the PE cup intraoperatively.

bearing surfaces of this prosthesis is similar to that of
Charnley prosthesis [1].

Dislocation is prevented by the femoral head being
clipped inside the PE insert; hence, the femoral component
acts as a large unconstrained head inside a large cup. The
distance necessary for dislocation is 23 to 33 mm (with a
cup diameter of 40 to 60 mm plus the cylindrical segment
of the cup of 3 mm). Moreover, there are very few risks of
dislocation by fulcrum of the neck on the metallic cup in
extreme rotation, as impingement occurs only after 54°
(which is beyond the physiologic range of abduction or
rotation). This design also limits strains (and therefore risk
of loosening) on the cup fixation because there are no
distraction forces on the metal cup as the outer articulation
is not retentive. There are few shear strains due to
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Fig. 2A-B Revision of a loose THA with a cemented DMC is
shown. (A) This 77-year-old patient had bilateral combined segmental
and cavitary acetabular osteolysis with severe instability. (B) The
patient underwent bipolar revision with a femoral Charnley prosthe-
sis. Impaction grafting plus structural allografts, reinforced by a
Kerboull cross-plate, were used. Three years postoperatively, a good
clinical result (Merle d’ Aubigné-Postel functional score, 5-6-4) was
achieved with no loosening or osteolysis.

impingement on cup fixation. Importantly, the metal cup is
thickest at the equator (4 mm) and thinnest at the pole
(1.5 mm). The center of rotation of the PE insert is there-
fore medialized by about 5 mm in comparison with the
center of the acetabular cavity. Mobile cups with concen-
tric centers tend to tilt in a varus position. However, when
the center of the PE insert is medialized, this creates a
valgus force on the insert counterbalancing the tendency to

Fig. 3A-B Revision of a loose
THA with a cemented DMC is
shown. (A) This 65-year-old
patient had combined segmental
and cavitary acetabular osteolysis
after first revision. (B) Bipolar
revision was performed using a
femoral Charnley prosthesis.
Impaction grafting and a Kerboull
cross-plate reinforcement device
were used. Two years postopera-
tively, the patient’s Merle
d’ Aubigné-Postel functional score
was 6-6-5, and the minute
demarcation between allografts
and host bone was similar to the
immediate postoperative aspect.

tilt into varus, maintaining a satisfactory alignment
between the femoral neck and the PE cup.

Surgery was performed on each case by one of the five
authors. The surgical approach depended mainly on the
difficulty of the femoral revisions. Forty cases having a
simple femoral implant exchange were treated by a pos-
terior approach. In more difficult femoral revisions (32
cases), we used a trochanteric slide. A femoral flap [22]
(extended trochanteric slide osteotomy, 16 cases) was
used in cases with severe bone loss (Paprosky Grade 3)
and in cases where stem or cement removal was difficult.
We used a Charnley-Kerboull cemented femoral stem
(Aston, St Etienne, France) [23] in less severe cases
(n =62) and a hydroxyapatite-coated interlocked stem
(Aston, St Etienne, France) in cases with major osteolysis
(n = 26).

Bone loss was reconstructed by impaction grafting using
morsellized allografts (cryopreserved or freeze-dried)
(Fig. 2) in 77 cases (91%). In 11 hips, bone loss was pal-
liated only with bone cement (for patients older than
75 years of age or in poor general health). A Kerboull
cross-plate (Aston, St Etienne, France) [18, 26] was used in
81 hips (Fig. 3); its main roles were to facilitate positioning
of the cup (as its hook catches the upper rim of the obtu-
rator foramen) and to increase the cup’s primary stability in
impaction grafting.

Four authors (FLL, MR, FG, TM) undertook the postop-
erative evaluation of the patients at a followup visit for this
study. We used the Merle d’ Aubigné-Postel clinical rating
[27] in which a maximum score of 6 points each is given for
least pain, best range of motion, and best stability and a total
score of 15 points (of a maximum 18 points) is considered a
good result. Other complications (infection, fracture under
the stem) were also noted at postoperative evaluation.
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We (FLL, MR, FG, TM) radiographically assessed the
cup fixation according to Harris et al. [16] (for femoral
lucencies) and Delee and Charnley [12] (for acetabular
zones). KKaplan-Meyer survival analysis was used to
assess probability of survival for the cup fixation.

Results

The average clinical Merle d’Aubigné-Postel score was
5.5/6 for pain, 5.4/6 for motion, and 5.2/6 for stability, with
91% having a total score over 15/18. The average range of
motion was flexion 120°, abduction 30°, adduction 25°,
external rotation 25°, and internal rotation 20°. Regarding
dislocations, only one hip dislocation occurred 2 years
after revision for loosening and recurrent dislocations in a
75-year-old patient following trauma. After review of the
initial revision surgery, the metallic cup was judged too
vertical (55°). The dislocation occurred between the fem-
oral head and the PE insert. No wear of the PE insert rim
was identified at revision. This was the only case of dis-
location in the series of 88 DMCs, which included
treatment of five recurrent dislocations.

We had a 5-year cup survival of 94.6%. We observed no
radiographic demarcation in 64 hips (75.4%) (Fig. 2) either
between allograft and acetabulum or between cement and
bone. No osteolysis or lucency changes were detected on
comparison of postoperative and followup radiographs in
72 of 86 cases (84.8%). Two hips (2.3%) had asymptom-
atic radiographic signs of loosening, one with partial lysis
of the allograft in Charnley-Del.ee Zone I and one with a
cement-bone lucency over 2 mm in Zones I, II, and III. In
three hips (3.5%), a lucency less than 2 mm in Zone I or III
was observed at 3 months but had not progressed at fol-
lowup. In eight hips (9.4%), a minute bone-cement
demarcation less than 1 mm was visible on postoperative
radiographs and nonprogressive. In eight hips (9.4%), a
reactive dense line was observed at 2 years and did not
appear progressive (Fig. 3). Radiographic abnormalities
were observed in five cases (5.8% osteolysis or lucencies).
We observed minor dense lines in eight cases (9.4%).

Six (8%) of the 85 hips suffered major complications
requiring repeat surgery: two for infection and three for
traumatic fracture below the stem tip.

Discussion

The risk of dislocation reported in THA revisions with
standard cups ranges from 5.1% to 14.4% in patients of an
average age of 63 years [2, 19, 31]. This risk increases
twofold after the age of 70 years [7] and even more for
patients with poor medical status [17]. Constrained cups
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better prevent dislocation than standard cups but with an
increased loosening rate. To judge the effectiveness of the
DMC in preventing dislocation and associated morbidity
(especially loosening), this cup should be compared with
other types of antidislocation cups. The aim of this study
was to assess functional outcome and efficiency of this
cemented DMC in terms of preventing dislocation in high-
risk cases (revisions in elderly patients).The second aim
was to estimate loosening rates in those revision surgery
cases.

Our study is limited by the relatively short followup
(mean, 3 years; range, 2-5 years) and therefore dislocation
and loosening rates will likely increase over time. How-
ever, data on other devices indicate dislocations and
lucencies usually occur in the first 3 postoperative years
[13]. A longer followup is necessary to assess the longevity
of the cement fixation of the medial cup. The shock-
absorbing effect achieved by a PE insert 8-mm-thick or
more and the motion between the metal cup and the PE
insert (absorbing shear stresses) may reduce strains on the
cement fixation and favor longevity.

Previous reports have dealt only with treatment of
recurrent dislocations [15, 33], while other authors [13]
associate curative treatments for recurrent dislocations and
prevention of dislocations in at-risk cases (especially when
intraoperative instability was observed during revision).
We believe the results of constrained cups such as
the S-ROM®™ (DePuy Orthopaedics, Inc, Warsaw, IN)
(Table 1) are disappointing, given 37% required repeat
surgery at 10 years (14% for dislocation, 10% loosening,
13% for other causes) [4]. These results may have been the
consequence of limited range of motion in rotation (41°)
and an insufficient thickness of PE (3-5 mm). Tripolar
cups had a slightly improved range of motion (45°) and
better dislocation rates (4.5%—6%) [3, 8, 9, 34], but loos-
ening rates remained excessive (requiring 8.6% to 9% of
revisions, plus 9% substantial radiolucencies) as these
devices were still constrained. Novel constrained cups [5]
with a larger range of movement (55°) had less than 1 year
of followup. In preventing dislocation, the major difference
between the currently available cups (S-ROM™, Tripolar®
[Osteonics Corp, Allendale, NJ], Freedom™ [Biomet Inc,
Warsaw, IN]) and the DMC is that the DMC is an
unconstrained device; the metal cup is not retentive, and
the prevention of dislocation is only achieved by the
increased jumping distance (23-33 mm) and the large
range of motion (54°), reducing the likelihood of
impingement. Furthermore, the PE is thicker in the DMC
(= 8 mm), reducing flow and wear. We had 88 revisions
with severe bone loss (67 combined segmental and cavi-
tary, several with complex segments or discontinuity),
requiring 77 allografts in older patients (average age,
72 years), with 35 having an ASA grade greater than 3.
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Table 1. Constrained cups (S-Rom®™, Tripolar™) versus unconstrained dual mobility cups (Medial Cup™)

Study Cup type* Number of Average Dislocations (%) Revisions/ Lucencies
cases follow up (years) loosening (%) (%)
Berend et al. [4] S-ROM™® Total 755 > 10 17.5 10
At risk 574 14.2
Recurrences 188 28.5
Bremner et al. [6] Tripolar‘R’ Total 101 10 6 9
At risk 50
Recurrences 51
Callaghan et al. [8] Tripolar® Total 132 4-10 4.5 8.7 9
At risk 60 7
Recurrences 72
Cooke et al. [9] Tripolar“g" Total 58 About 3 5 8.6
Shrader et al. [34] Tripolar‘k" Total 110 <3 0 14
At risk 31
Recurrences 79
Our series Medial Cup® Total 88 3 1.1 2.2 33
At risk 83

Recurrences 5

# S-ROM® was manufactured by DePuy Orthopaedics, Inc, Warsaw, IN; Tripolar™ by Osteonics Corp, Allendale, NJ; and Medial Cup® by

Aston, St Etienne, France.

Five patients had recurrent dislocations before surgery.
Hence, our results in terms of dislocation (one case) at
3 years are favorable.

The current cemented DMC is an evolution of the ori-
ginal Bousquet DMC [13, 24]; its primary fixation was
achieved by press-fit, enhanced by one supraacetabular
screw and two studs (pubic and ischial). The DMC
described by Farizon et al. [13] 30 years ago has been
widely used in its original press-fit design. It generally
prevented dislocation, but the original design led to wear of
the PE rim and varus tilting of the PE cup [25]. A series of
original Bousquet cups for primary surgery [30] (106 cases
at 10 years’ followup) had a 2% incidence of dislocation
and a 94.6% survival (for cup revision for loosening).
Another series of 40 retrieved Bousquet cups at an average
of 8 years identified minute wear on the inner and outer PE
bearing surfaces [1]. However, wear of the rim of the PE
was of primary importance and occurred by two mecha-
nisms. The first was the wear of the entire PE rim due to the
impingement of a poorly matched femoral neck (thick and
rough), leading to osteolysis by PE wear debris. The sec-
ond was the consequence of tilting of the PE cup in a varus
position; the head abraded the superior part of the tilted
insert resulting in a dislocation of the head inside the metal
cup (intraarticular dislocation) [28]. The original cup was
modified for the cemented DMC, in particular by medial-
ization of the center of rotation of the PE cup (Fig. 4) in the
acetabular cavity (avoiding varus tilting), by reducing the
consequences of the impingement of the neck on the PE

Fig. 4 The DMC design was improved by medialization of the PE
cup. The center of rotation of the surface bearing of the metal socket
is more medial than the center of the socket periphery. Therefore,
resultant forces acting on the PE cup avert its tilting in varus (and thus
the risk of upper PE cup rim wear, leading to subluxation). To reduce
the wear of the entire rim, the head:neck ratio is 22 mm:10 mm,
which allows more than 25° of abduction or rotation in the inner
articulation. The femoral neck is polished, and its good congruity with
the PE rim limits chipping during impingement.
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rim, and by improvement of the neck design (conformity of
neck and of rim; low head:neck ratio of 22 mm:10 mm)
and of the neck surface finish (polished steel).

The original Bousquet cup proved unsatisfactory in 120
revisions [13] for severe cup loosening, as press-fit was not
always sufficient to achieve primary stability (18% recur-
rent loosening at 5 years). A cemented version of the
Bousquet cup was therefore designed for revisions with
cement. In our experience, this new device, the Medial
Cup®™ cemented DMC, was initially used for cases of
primary THA at risk of dislocation. We used these DMCs
in three circumstances: patients at risk of dislocation for
neurologic (hemiplegia), muscular (poliomyelitis), or on-
cologic (metastasis) reasons; infection revisions with a
large excision of periprosthetic soft tissues and use of
antibiotic bone cement [21]; or primary THA in
octogenarians.

A concern for long-term fixation of cemented DMCs is
the poor results observed with cemented metal cups and
with cemented metal-backed PE cups. In one study,
cemented metal-backed PE cups [32] were associated with
early loosening. A series of 124 cases at 2 years identified
23.5% progressive lucencies and a 2.5% incidence of
revisions for loosening [29]. Some cemented metal-on-
metal cups (McKee-Farrar) have survived over 20 years,
but most were revised within 10 years for cup loosening
[36]. In contrast, at the same 2 to 5 years followup with the
cemented DMC, we did not observe radiographic signs of
impending loosening. Fully cemented retentive cups have
been abandoned for poor longevity [20]. Large heads [10]
can now be used with highly crosslinked PE [28]. Early
results [14] (48 hips; average followup, 3.3 years) are
encouraging (2% dislocation) with minute head penetra-
tion. However, clinical tolerance of highly crosslinked PE
at 10 years has not yet been extensively assessed. For
similar passive stability, this device requires acetabular
overreaming in comparison to the DMC to obtain the same
PE thickness. Metal-on-metal bearings could be of major
interest due to their minute wear on large heads. However,
there may be a risk of fatigue fracture in the cement, as
these devices do not include any PE shock absorber.

Our midterm data (average followup, 3 years) of 88
cemented DMCs for revisions in older patients (average
age, 72 years) are encouraging as they had a low inci-
dence of dislocation (1.1%) and asymptomatic incipient
loosening (2.2%), with 94.6% having stable fixation.
These results compare favorably with the 7.4% incidence
of dislocation using standard cups for revision (5.1%-—
14.4%) [31] and with the 6% incidence of dislocation at
10 years achieved by tripolar cups (13% revisions for
aseptic loosening) [3]. At present, this technique appears
favorable in comparison to tripolar cups and has been
assessed with longer followup than large metal heads with
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highly crosslinked PE as well as metal-on-metal designs.
Currently, we recommend its use in THA revisions in
patients over 65 years of age, especially for loosening
with severe bone loss and in cases requiring exchange due
to infection.
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