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Abstract 

Dislocation remains a major concern after
hip arthroplasty. We asked whether dual mobil-
ity cups (DMC) would improve early hip stabil-
ity in patients with high risk of dislocation. We
followed 34 patients (21 females, 13 males)
treated between 2009 and 2012 with cemented
DMC for hip revisions caused recurrent hip
prosthetic dislocation or as a primary proce-
dure in patients with high risk of instability.
Functional outcome and quality of life were
evaluated using Harris Hip Score and EQ-5D
respectively. We found that the cemented DMC
gave stability in 94%. Seven patients (20%)
were re-operated due to infection. One patient
sustained a periprosthetic fracture. At follow-
up (6 to 36 months, mean 18), the mean Harris
hip score was 67 (standard deviation: 14) and
mean EQ-5D was 0.76 (standard deviation:
0.12). We concluded that treating patients with
high risk of dislocation with DMC can give
good stability. However, complications such as
postoperative infection can be frequent and
should be managed carefully. 

Introduction

Hip arthroplasty is associated with improved
function and quality of life. However, implant
dislocation, periprosthetic infection and asep-
tic loosening remain major concerns. Early
recurrent dislocation may lead to revision sur-
gery and is associated with high risk of compli-
cations. The etiology of implant instability is
multifactorial. Old age, female gender, previ-
ous hip surgery, malpositioned implant compo-
nents, postero-lateral surgical approach and
limited caseload volume are all associated with
increased risk for instability. Another impor-
tant factor is the indication for arthroplasty i.e.
the incidence of dislocation after femoral neck
fracture is between 2% and 22% and after pri-
mary arthroplasty 1.7% and 3.9%.1-4 After revi-

sion surgery the incidence of dislocation
increases up to 35%.5,6

Several techniques have been advocated to
address the issue of early instability.
Trochanteric advancement, modular compo-
nents, large prosthetic heads, constrained lin-
ers, constrained and unconstrained dual
mobility (tri-polar) components are some
modalities used to reduce the dislocation rate.7

The unconstrained dual mobility cups (DMCs)
have been used to prevent dislocations in
patients at risk, such as in prosthetic revision
surgery or in primary procedures for
osteoarthritis or fracture of femoral neck in
patients with dementia or neuromuscular dis-
eases.8-13 These studies have shown encourag-
ing results. Nevertheless, most of these out-
come reports come from university hospitals
with high caseloads or by authors associated
with the originating centers.9,12-14

The aim of the present study was to evaluate
the early results and complications mainly dis-
location rate in a group of high-risk patients
treated with DMCs. We would like to report our
county hospital experience with relatively low
caseload. 

Materials and Methods

Settings and location
Thirty-four consecutive patients (21

females, 13 males) with ages ranged from 58
to 90 years (mean: 75.7) were operated with
DMCs between January 2009 and May 2012 at
our hospital. Indications for surgery are listed
in Table 1. Figure 1A and B show one of the
cases of a total hip prosthesis which was pre-
sented with recurrent dislocation.

The American Society of Anasthesiology
(ASA) score of the treated patients was I in 3%,
II in 47%, III in 47% and IV in 3%.15

Our hospital is a county hospital with a
catchment area of approximately 150,000
inhabitants. Annually, we perform about 150-
200 primary hip replacements for primary or
secondary osteoarthritis (10 surgeons), 40-50
hip revisions (3 surgeons) and 80-100 hip
replacements for femoral neck fractures (12
surgeons). The rate of dislocation after hip
replacement for primary and secondary
osteoarthritis is about 2-3% while after
femoral neck fracture is about 10%. The over-
all risk of infection after hip replacement in
our unit is about 2-3%. 

Surgical procedure 
All procedures were performed using a

cemented dual mobility acetabular component
Avantage® (Biomet, Valence, France) (Figure
2) and a cemented SP II Lubinus stem (Link,
Warsaw, Germany). At the operating theatre

surgery was performed under laminar airflow
with sterile disposable draping and plastic adhe-
sive coverings over the incisional area. The pos-
tero-lateral approach with repair of the short
external rotators and capsule was used in all
patients.16 Thrombo-prophylaxis with subcuta-
neous high molecular weight heparin
(Fragmin® Pfizer AB, Sweden) 5000 IU daily
was given for 7 days postoperatively. Antibiotic
prophylaxis with three doses of 2 grams
Cloxacillin intravenousely (Ekvacillin® Meda
AB, Sweden) is given according to the routine of
the department starting with doses at 0.5 hours
before and 1.5 and 9.5 hours after the start of
surgery. Under the supervision of a physiother-
apist, all patients were mobilized to full weight
bearing on the first post-operative week. 

Follow-up 
Follow-up of patients was conducted 6-36

months (mean 18 months) postoperatively by a
colleague who did not participate in the man-
agement of any of the patients included.

Primary end point
The primary end point was the incidence of

early postoperative dislocation.
We identified re-operations for postopera-

tive dislocations (minimal of 6 months follow-
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up) such as closed or open reduction. We also
used the Swedish Hip Arthroplasty Register to
search for patients who had undergone re-
operation elsewhere.

Secondary end points 
The secondary end points were postopera-

tive complications other than dislocation such
as infections and periprosthetic fractures, the
functional outcome evaluated with Harris hip
score and quality of life evaluated with EQ-5D.
For the postoperative complications, we
reviewed re-operations for superficial and
deep infections and periprosthetic fractures.
Furthermore, postoperative visits for other
complications such as wound infection were
reported. We used a unique Swedish civic reg-
istration number for all patients to verify mor-
tality in the Swedish Death Register.

Ethics
The study was conducted in accordance with

the ethical principles of the Helsinki declara-
tion. The regional ethical committee at Umeå
University approved this study (Dnr: 2012-260-
31M).

Results

The postoperative radiographs of the operat-
ed DMCs showed a mean cup inclination of 47
degrees (SD 9) and an anteversion of 22
degrees (SD 10).

Primary end point
Two patients (6%) were re-operated with

open reduction for dislocation that occurred
between the metal cup and polyethelene head.
One patient had both the cup and stem posi-
tioned with extreme anteversion (Figure 3A,
B) and the implant dislocated anteriorly. The
other patient dislocated after a fall.

Secondary end points
Eight hips (24%) required re-operation sec-

ondary to postoperative complications other
than dislocation. Seven hips (20%) were oper-
ated with soft-tissue debridement due to
superficial infection (n=3) or with soft-tissue
debridement and exchange of the modular
parts of the implant due to deep periprosthetic
infection (n=3). The bacterial cultures
secured intraoperatively indicated growth of
staph. aureus sensitive to Cloxacillin in 4 of the
seven hips, 2 hips infected with coagulase neg-
ative staph. and one with MRSA.

One patient (3%) was re-operated with open
reduction and internal fixation due to a
periprosthetic fracture.

The mean Harris hip score was 67 (SD=14,
median=74) while the mean hip pain numer-

ating scale was 2.5 (SD=1.1). The mean EQ-5D
index was 0.76 (SD=0.12, median=0.81) while
the mean quality of life on a visual analogue
scale was 70 (SD=21, median=76.5). 

Discussion

The success of hip arthroplasty depends in
part on the biomaterials used in bearing sur-
faces. The traditional hard-on-hard and hard-
on-soft articulations such as ceramic on ceram-
ic and metal on polyethylene respectively proved
to be durable with low rate of wear. The intro-
duction of DMCs, where the bearing surfaces
included soft-on-hard articulation, created
some concerns. Adam et al., for instance,
demonstrated a volumetric polyethylene wear of
54.3 mm3 annually in uncemented DMCs, which
is comparable to conventional metal-on-polyeth-
ylene bearings with 22 mm heads.17

Furthermore, reports of long-term survival of
these cups are sparse and mainly come from
centers of origin in France.18 The first genera-
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Table 1. The indications of dual mobility cup use in our patients. 

Indications for surgery Patients

Recurrent dislocation after total or hemi-arthroplasty 12
Primary or secondary surgery after failed Internal fixation due to a fractured neck 13
of femur in patients at high risk for dislocation. 
Vertigo/postural instability (n=5), dementia (n=2), CVA (n=3), schizophrenia (n=2),
Parkinson’s disease (n=1).
Primary surgery due to osteoarthritis in patients at risk for postoperative dislocations. 9
Vertigo/postural instability (n=2), CVA (n=2), rheumatoid arthritis (n=1),
Parkinson’s disease (n=3), mental retardation (n=1).
Total 34
CVA, cerebro-vascular accident.

Figure 1. A) and B) the cup of this total hip prosthesis was revised to dual mobility cup
due to recurrent dislocation. The antero-posterior view shows a decreased global offset of
the operated side compared to the conta-lateral side while the lateral view shows inade-
quate anteversion of the cup. These two factors contribute to instability, especially in
patients with good range of motion in the operated hip. 

Figure 2. The Avantage® dual mobility cup.
The metal head ranges from 22 mm to 28
mm in diameter depending on the cup size
and it is pressed into the polyethylene liner
with a special instrument. The liner articu-
lates with the cylindro-spherical metal
cup. This figure is the property of Biomet
Inc of its affiliates, which have granted
their permission for usage only on this
publication and solely for educational and
scientific purposes.
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tions DMCs used in primary arthroplasty were
evaluated by Vielpeau et al. who reported 84.4%
survival with mean follow up of 16.5 years.13

After revision arthroplasty, on the other hand,
Leiber-Wackenheim et al. found a survival rate
of 98% after mean follow up of 8 years.11 Further
studies are needed to address the issue of long-
term survival of the new generations of DMCs.

In the present study, the dislocation rate of
6% (2/34) was a little bit higher compared to
other studies.18 The rate of early dislocation in
patients receiving a hemiarthroplasty due to a
fractured neck of femur was 9% at our depart-
ment during 2011. While the positioning of com-
ponents in other patients was within the safe
zone for the acetabular cup and formal stem, in
one patient both the cup and stem were posi-
tioned with extreme anteversion (Figure 3A, B)
and the implant dislocated anteriorly. This
reflects the importance of accurate positioning
of the components even with the DMCs, since
relying on the intrinsic stability of these cups
seemed to be insufficient. Apart from this we
think the DMCs gave the early stability we antic-
ipated for this high-risk group of patients. At our
department, we use DMCs as the first choice for
patients at risk for dislocation (severe demen-
tia, neuromuscular disorders, muscle weakness,
psychiatric disorders) and revision surgery due
to recurrent dislocation. However, the evalua-
tion of unstable hip prostheses is not an easy
task and should include a thorough analysis of
the patient and implant. Factors such as local
soft-tissue defects or interposition, implant mal-
position or malsizing such as cup retroversion,
decreased offset or improper inclination should
all be considered and managed.

Table 2 list some of the commonly used
DMCs in clinical practice. As shown, the mini-
mal available diameter is 42 mm. This should
be kept in mind when planning to operate
patients with small acetabula, for instance
dyplastic hips. In these case, DMCs might not
be the proper choice.

Beside DMCs in the management of early hip
instability, other options include constrained
devices and large diameter femoral heads.
Constrained devices are mainly used as salvage
procedures for recurrent dislocation.19

Limitation of this modality is the limited range
of motion and an increased rate of long time
failure secondary to aseptic loosening.19 Large
diameter femoral heads (36-40 mm) are used
both as a primary procedure and revision sur-
gery to gain increased stability. Previous studies
have reported low dislocation rate as primary
procedure in patients at risk but with an
increased risk of revision surgery in compari-
son to conventional implants.20,21 This may be
linked with the release of polyethylene particles
from the liner, which eventually gives rise to
aseptic loosening.21 Using large heads in revi-
sion surgery due to recurrent dislocation was
associated with dislocation rates of 13.7%.22

According to our routine, all patients received
prophylactic pre- and postoperative antibiotics;
despite this, the rate of superficial and deep
infections in the present study was higher than
the usual rate of 2-3%. Seven patients (20%)
were operated with debridement with or with-
out exchange of the modular parts of the
implant. The treatment was effective in all
patients and no implant revision was needed.
We think the high infection rate in this study
was mainly due to the selection of patients with
different co-morbidities (mainly psychiatric,
CVL, diabetes mellitus and heart failure). Of
those 7 patients who had infections, 4 had ASA
score of III and 5 were secondary procedures.
This emphasizes the importance of periopera-
tive care to optimize the medical condition pre-
operatively and wound care postoperatively. 

The functional outcome evaluated by HHS
and quality of life evaluated with EQ-5D in the
present study were comparable with those
found by Götze et al. when presented their
results of revision arthroplasty with DMCs.23

On the other hand, Liber-Wackenheim et al.
and Guyen et al reported better functional out-
come than in our patients.11,24 An explanation
for this difference could be our high rate of
postoperative infections.

Conclusions

The authors recommend the use of DMCs in
risk patients. These cups could gave the need-
ed early hip stability (minimal of 6 months fol-
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Figure 3. The antero-posterior (A) and lateral (B) views of the radiographs for the
Avantageâ dual mobility cup that dislocated. Note the extreme anteversion of the cup and
the stem.

Table 2. Some of the commonly used dual mobility cups showing the available sizes and
mode of fixation.

Name Company Available sizes Type of fixation
(outer shell in mm)

Restoration (ADM X3) Stryker 46-64 Non-cemented
Trident (DMD X3) 44-72 Non-cemented
Active Articulation Biomet 44-66 Non-cemented
Avantage 44-64 Non-cemented

44-60 Cemented
Polarcup Smith & Nephew 43-67 Non-cemented

43-63 Cemented
Novae Sunfit Orthodynamic 43-69 Non-cemented
Novae Stick 43-63 Cemented
Saturne Amplitude 50-66 Non-cemented
Dual mobility cup Tornier 42-68 Non-cemented

42-60 Cemented
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low-up), even when these operations are per-
formed in a county hospital with a relatively
low caseload for such procedures. We believe
this could be of interest to orthopaedic sur-
geons working with a comparable sized depart-
ments and caseloads as ours, even if previous
studies have shown the importance of large
caseload volume, which has been associated
with a lowered risk for complications and mor-
tality.25 Furthermore, postoperative complica-
tions such as superficial and deep infections
are a concern in these patients and must be
managed carefully.
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