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ABSTRACT
Patients undergoing a revision total hip arthroplasty (THA) are
at increased risk for dislocation. The literature suggests dualmobility components may decrease the frequency of dislocation. We conducted a retrospective study of one type of dual
mobility acetabular component implanted in 82 revision THA
cases that were considered at increased risk for dislocation.
Of the 82 hips, 58 had a mean follow-up of 12 months (3–28
months). The indication for revision was instability in 18 hips
(31%), adverse metal-on-metal reaction in 13 hips (22%), reimplantation for infection in 11 hips (19%), and aseptic loosening
of the acetabular component in 9 hips (16%). In the course of
follow-up, 6 hips developed a deep infection requiring reoperation. There were no early hip dislocations.
Keywords: Dislocation, Dual mobility, Instability, Revision,
Total hip arthroplasty.
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INTRODUCTION
Dislocation is one of the most common and vexing
complications following total hip arthroplasty (THA).
Unfortunately, patients undergoing revision THA are
at an increased risk, with studies suggesting dislocation
rates between 5 and 22.5%.1,2 The risk of dislocation
increases exponentially as the number of revision
attempts increases.3 The two options proposed to decrease
dislocation include the use of large (36–40 mm) heads4
and constrained components.5,6 However, larger heads
have been associated with increased volumetric wear
and possible metal femoral head trunion degradation.7
Constrained components are subject to mechanical
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overload leading to multiple failure mechanisms and
loosening.8 Dual mobility acetabular components are
a relatively recent introduction meant to decrease the
frequency of dislocation after revision arthroplasty,
especially for recurrent dislocation.9
Dual mobility components were introduced in Europe
over 25 years ago and only recently introduced to the US
market.10 Components have two articulating surfaces:
A small femoral head snaps into a relatively large
polyethylene head, which articulates against a polished
inner acetabular shell.10,11 Dual mobility components
increase stability by increasing the head-to-neck ratio,
increasing range of motion and jump distance.12
The main concerns regarding dual mobility components have been polyethylene wear and intraprosthetic
dislocation.10 Intraprosthetic dislocation occurs secondary to wear at the poly/femoral head interface, decreasing the ability of the polyethylene insert to retain the
small head and allowing it to extricate.13-16 While various
rates have been documented, studies place the rate of
intraprosthetic dislocation in current designs between
0 and 2.4%.9,17-20 These concerns and a lack of long-term
data have led many physicians in the United States to be
conservative in their use of dual mobility components.
Their use in revision arthroplasty, however, appears
to be increasing, especially for procedures secondary
to revision due to metal-on-metal wear and in chronic
instability.10
At our institution, THA patients who are determined
to be at increased risk for dislocation are revised using
a modular dual mobility device (MDM X3™, Stryker,
Mahwah, NJ, USA) (Fig. 1). This design utilizes a
modular cobalt alloy liner that can be placed in a
standard acetabular cup, allowing for screw fixation
when desired.9 Several studies have documented low
rates of dislocation using various dual mobility designs
in revision procedures21,22 and in cases of recurrent
instability,23-25 but more data are needed to clarify if
they are clinically effective and safe. Therefore, in this
study we asked the following questions: (1) What is the
frequency of dislocation when a dual mobility component
is used in a variety of THA revisions? (2) What is the
frequency of complications and reoperations with the
use of dual mobility components in revision?
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A
Fig. 1: The dual mobility components (MDM X3™, Stryker,
Mahwah, NJ, USA) used in this study

B

Figs 2A and B: Anteroposterior pelvis radiographs show a 60-yearold male with a history of multiple dislocations: (A) Preoperative
films shown, (B) Postoperative films after revision to a dual mobility
component. This resolved his instability

MATERIALS AND METHODS
Demographic Data
We conducted an Institutional Review Board-approved
single-center retrospective chart review of 82 patients
who had undergone revision THA utilizing the dual
mobility design between April 5, 2011, and October 28,
2013. Patients at increased risk for dislocation based
on history, physical exam, radiographic findings, and
surgeon experience were revised using the dual mobility
construct.
All the revision procedures were performed by four
fellowship trained arthroplasty surgeons. Three of the
four surgeons used a standard posterior approach and
performed a posterior soft tissue repair when possible.
The fourth surgeon used a direct lateral approach. The
posterior approach patients were protected with posterior
precautions for 6 to 12 weeks following the procedure.
Weight bearing status after the revision surgery was
based on intraoperative findings and surgeon discretion.
All patients initiated physical therapy on postoperative
day 0 or 1, then continued physical therapy and/or
home exercise program for a minimum of 6 weeks.
Anteroposterior (AP) pelvis radiographs were routinely
obtained in the postoperative recovery room. Routine
follow-up occurred at 2, 6 weeks, 1 year, and annually (or
biannually) thereafter. Anteroposterior pelvis and frogleg lateral radiographs were performed at the 6 weeks
and 1 year appointments. Additional X-rays were taken
if deemed necessary.
Of the 82 revision hip procedures performed, 58
(56 patients) had a minimum follow-up of 3 months (3–28
months), with a mean follow-up time of 12.2 months.
Several patients had been lost to follow-up or were
between the 6 week and 1 year appointments. One patient died from a cardiac event on the day of surgery.
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There were 19 male (32.3%) and 36 female patients
(67.2%). The mean patient age was 60.2 (34–83 years)
with a median age of 59. The main reason for revision to
the dual mobility component was instability (18, 31.0%)
(Figs 2A and B), followed by adverse metal-on-metal reaction (13, 22.4%), infection (11, 19.0%), and aseptic loosening
(9, 15.5%). Of the 58 procedures performed, 49 (84.5%)
were done using the posterior approach, while 9 (15.5%)
were completed using a direct lateral approach. The direct
lateral was only used in cases where the initial procedures
had been performed via the direct lateral approach.

Statistical Analysis
Statistical analysis of the data was then undertaken
utilizing SAS version 9.2 and JMP Pro 11 software (SAS,
Cary, NC, USA). A Fisher’s exact test was used to evaluate
the correlation between postoperative infection and the
original reason for revision. In addition, the link between
infection and patient sex was also evaluated using Fisher’s
exact test. Significance was based on a p-value < 0.05.

RESULTS
There were no hip dislocations (0/58) in the course
of follow-up. There was one case (1.7%) of early cup
migration. This occurred in a patient that had required
a superior augment during their revision procedure. The
migration was radiographically evident at the patient’s
2-week appointment when compared with the immediate
postoperative images taken in recovery. However, the
patient showed no clinical evidence of loosening or
instability. All subsequent radiographs were unchanged
from the 2-week film and the cup proved stable.
Regarding postoperative complications, there were six
hips (10.3%) that developed periprosthetic joint infection
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requiring reoperation. However, there was no significant
correlation (p = 0.692) between the reason for revision
and subsequent infection. Two represented previously
infected patients (18.2% incidence), two metal-on-metal
revisions (15.4% incidence), and two revisions for
instability (11.1% incidence). There was also no correlation
between sex and infection rate (male, 2, 10.5%; female,
4, 10.3%; p = 0.347). Cultures from the infections grew
out methicillin-susceptible Staphylococcus aureus (2),
methicillin-resistant Staphylococcus aureus (1), coagulasenegative Staphylococcus (2), and one dually infected with
Proteus mirabilis and Acinetobacter species. Two patients
(3.4%) had deep vein thromboses, one of which developed
in a peripherally inserted central catheter line while the
patient was being treated for infection. Additionally,
two patients (3.4%) suffered fractures of the greater
trochanter after ground level falls and both were treated
conservatively.

DISCUSSION
Dislocation remains a serious concern in patients
undergoing revision THA. Management of instability
has taken several forms including the use of large
femoral heads and constrained liners, but dual mobility
designs are growing in popularity. Several studies have
demonstrated excellent short-term outcomes using
dual mobility components in revision procedures.21-25
However, given the documented risk of intraprosthetic
dislocation and the exponential risk inherited by each
new revision, it is imperative that the safety and efficacy
of dual mobility components be confirmed. We therefore
asked the following questions: (1) What is the frequency
of dislocation when a dual mobility component is used
in a variety of THA revisions? (2) What is the frequency
of complications and reoperations with the use of dual
mobility components in revision?
This study has several limitations. First, this is a
retrospective study and does not provide the level of
evidence that could be obtained via a randomized control
experiment. Second, the procedures were not uniform
throughout the study as the operations were performed
by four different surgeons with slight variations in
surgical technique. Third, the study was limited to a
small number of patients. However, the 58 hips that met
inclusion criteria in this study is comparable to other
similar studies involving 33,22 56,26 and 54 hips.23 Lastly,
follow-up was limited to the short-term and thus cannot
elucidate the effectiveness of the construct over an
extended period of time. Studies have shown, however,
that the incidence of dislocation after THA is highest in
the immediate postoperative period and in the months
following,27,28 and thus the short-term follow-up was
sufficient for our evaluation.
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The use of the dual mobility articulation resulted
in no dislocations in the short-term follow-up of this
study. This zero rate of dislocation remained true even
for those patients with a history of multiple dislocations
prior to revision surgery. This is remarkable in light of the
multiple studies demonstrating the difficulty associated
with revision surgery for chronic instability. A study by
Woo and Morrey29 showed instability persisted in 31% of
patients who were revised due to instability. Carter et al30
found 21.2% of patients had further dislocations after
revision for instability. Other studies have similarly
exhibited increased instability after revision for infection,
with dislocation rates between 11 and 15%.31,32 Our
dislocation rate (0%) is similar to other studies published
in the literature regarding the use of dual mobility cups
in revision arthroplasty procedures. The published
rate of dislocations when using a dual mobility type
acetabular component ranges from 0 to 3.7%.23-25,33-35
This is significantly lower than the accepted 5 to 22% rate
of dislocation following revision hip arthroplasty when
not using dual mobility type acetabular components.1,36
Our most common complication following revision
with the dual mobility component was infection. We had
six hips (10.3%) undergo reoperation for periprosthetic
joint infections. This is consistent with a study published
by Jafari et al 37 in which they reviewed over 1,300
revision hip procedures and found infection was the
most common cause of failure, comprising 30.2% of
failure causes. Interestingly, our infections were equally
disbursed among the various reasons for revision (metalon-metal, infection, instability) and did not show a
strong correlation with those being revised secondary to
infection. The high rate of infection manifest was likely
a result of the complexity of these revision patients and
their associated comorbidities.

CONCLUSION
This study highlights the early postoperative benefits
of using a dual mobility component for revision hip
arthroplasty. Our data suggest that the dual mobility
construct is an effective means of resolving chronic
instability and lowering the rate of postoperative
dislocation after revision hip arthroplasty. Dual mobility
components will continue to be utilized at this institution
in patients at risk for instability. The short-term data are
very promising; however, future studies need to focus
on understanding the long-term efficacy and durability
of these components.
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