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Abstract

Background

The dual mobility cup (DMC) was initially design in 1974. It was designed to offer additional
stability in total hip arthroplasty (THA) and to prevent dislocations. The dissociation of a DMC
has been termed an intraprosthetic dislocation (IPD) and is a rare complication. It is defined as
separation of the articulation between the polyethylene and head articulation in the DMC. As
the utilisation of DMCs in orthopaedic surgery increases, we can expect an increase in this rare
complication. We report a case of an IPD in the setting of revision hip arthroplasty in a 72-year-
old female.

Case report

The report is on a 72-year-old female patient who underwent revision hip arthroplasty. The artic-
ulation utilised was of the dual mobility type. Some eight months later she dislocated her hip. An
attempted closed reduction under general anaesthesia with muscle relaxant was unsuccessful.
Thereafter she was taken to surgery to perform an open reduction of the hip. Intra-operatively
it was found that the dual mobility head had dissociated, with the polyethylene component
remaining in the metal liner. A revision of the components was performed.

Discussion

We postulate on the mechanisms of dissociation of the dual mobility head. We review the current
literature related to IPD and discuss the risk factors associated with this rare complication.

Conclusion

The diagnosis of IPD is an indication for revision surgery of the DMC. When utilising a DMC, care
should be taken to mitigate against the known risk factors for IPD. All dual mobility dislocations
should be reduced under general anaesthesia with muscle relaxant.

Level of evidence: Level 4
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Introduction

The dual mobility cup (DMC) was initially designed in 1974 by
Bousquet to offer additional stability to the standard total hip
arthroplasty (THA) and prevent dislocations.'? Instability in THA is
a common indication for revision.®5 The literature reports that 17.3
to 22.5% revisions in THA are performed for instability.>¢ The DMC
has reduced post-operative dislocation rates in both primary and
revision THA.®

The risk factors for instability include patients older than 75 years,
prior hip surgery, neuromuscular disease, dysplastic hips, spinal
abnormalities, ligamentous laxity, small anatomy3® and neck of
femur fractures. The incidence of instability with primary THA is up
to 7% and increases up to 28% in revision THA.#'* In addition to
a DMC, the stability of THA can be further improved by technique
modifications such as anterior approach, repair of the posterior
soft tissue, increased offset, larger femoral head and increased
abductor tension.!
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Figure 1. AP radiograph of the pelvis demonstrating the dislocated left hip
prosthesis

Supine

Figure 2. Pelvis AP radiograph demonstrating the revision total hip
replacement with the dual mobility cup cemented into the cage

We present a case study of a patient with a dual mobility THA
which had a dissociation of the dual mobility head.

Case

A 72-year-old female patient had undergone five previous
hip revisions. The indications for the previous revisions were
polyethylene wear and loosening, a poorly fixed femoral component
and malposition of the acetabular cup that led to instability. At
the final revision, a cup-cage technique was used with a dual-
mobility component cemented into the cage due to pre-operative
instability and pelvic dissociation (Figure 1). The femoral stem was
retained, and after the appropriate dual-mobility head was fitted,
the reduction was stable (Figure 2). She suffered from ongoing
mobility issues associated with severe backache due to underlying
thoraco-lumbar kyphoscoliosis. Eight months later she dislocated
her hip after a fall. In the X-ray, the lucency of the polyethylene
component around the head is visible, indicating dislocation of the
dual mobility head (Figure 3). The attempted closed reduction was
performed under general anaesthesia with full paralysis; however,
it was not successful.

Atthe open reduction, itwas found that head had dissociated, with
the polyethylene component found within the metal liner indicating
an intraprosthetic dislocation (IPD) (Figure 4). All incisions were
through the same scar. The approach used in all the procedures

Figure 3. AP radiograph of the left hemipelvis demonstrating the
dislocated left hip prosthesis

Figure 4. The dissociated components of the dual mobility head

was an antero-lateral type approach. The soft tissues were severe-
ly scarred and fibrotic. The contracted fibrotic peri-articular scar
tissues held the polyethylene component in the metal shell. We
propose the mechanism of IPD was due to the impingement of the
polyethylene component on the soft tissues preventing its mobility
and resulting in the levering out of the head during the attempted
reduction. The same DMC construct was used but with a longer
head to increase the abductor tissue tension. There have been no
subsequent dislocations.

Discussion

The dissociation of a DMC has been termed an intraprosthetic
dislocation (IPD) or retentive failure' and is a rare complication. Itis
defined as separation of the articulation between the polyethylene
and head articulation, or loss of the polyethylene protective rim
and escape of the femoral head from the polyethylene liner,'3
or dissociation of the polyethylene component from the femoral
head.® The literature indicates an incidence of 1.9% to 5.2% in
older generation designs.® The older generation designs failed
due to progressive wear of the capture mechanism leading to
the IPD."'2 IPD is a late complication occurring eight to 11 years
post-operatively with conventional polyethylene.® The current dual
mobility designs have an IPD incidence of 0% to 2.4% with a follow-
up period of six to nine years.? The current designs lack a capture
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mechanism, with the head being press-fitted in the polyethylene
component. De Martino et al.® in their systematic review found
19 early (within nine months) IPD in modern DMC designs. IPD
cannot be reduced closed and requires operative management,
with change of modular head and liner or revision of the acetabular
cup.®!" Tabori-Jensen et al.™ in their cohort of 966 DMCs observed
eight IPD, six of which were related to an attempted closed re-
duction of dislocation. All required revision surgery with liner and
femoral head replacement. They had 45 DMC dislocations and
found that increased cup inclination (p=0.04) and cup retroversion
(p<0.001) were risk factors in the dislocation group. Although it
has been suggested, DMCs are not limited to the Lewinnek safe
zones." Addona et al."s reported five cases of IPD in their single
surgeon case series, all of which were secondary to an attempted
closed reduction of a DMC dislocation. In addition, Rotini et al.’®
reported on two cases of IPD secondary to an attempted closed
reduction. The review of the literature makes our case the 35th
early IPD and 31st secondary to an attempted closed reduction of
a dislocated DMC.

The principle of the DMC is the smaller inner femoral head which
is in keeping with Charnley’s low friction arthroplasty and the
larger unconstrained polyethylene component within the cup.'
The dual mobility design has two articulating surfaces. The pri-
mary articulation takes place between the femoral head and the
polyethylene component during activities of daily living (ADL).2 The
secondary articulation occurs between the polyethylene compo-
nent and the acetabular shell, and is involved in activities beyond
the usual ADL which involve extremes of motion, resulting in
contact of the neck of the femoral stem and rim of the polyethylene
component,® and allowing the secondary articulation to extend the
range of movement. The design allows for a greater arc of motion,’
increased ‘jump distance’ and increased head-to-neck ratio
which increases stability (McKee-Farrar principle),"” and resulting
reduced dislocation/subluxation risk.3418

The complication of IPD has been addressed with modern designs.
Modern design modifications include: smooth neck surfaces, skirts
on the femur, retentive rim modifications to press-fitted head,
increased tolerances of external and internal diameters, modern
polyethylene and alterations in fixation surfaces, cup configuration
and femoral neck design." Philippot and colleagues found in
their study report of late IPD that the most common cause was
secondary play of the inner head due to polyethylene wear.? The
use of highly crosslinked polyethylene has decreased wear and
subsequent IPD secondary to play of the inner head.3° The use of
skirted femoral heads has been recommended against. The risk is
earlier neck—cup impingement in the arc of motion due to reduction
of the head-to-neck ratio and increasing the potential dislocation
risk.%'* The available literature that was reviewed shows no cases
of early IPD occurring in patients with a femoral head smaller than
28 mm or in patients in which the DMC was used in conjunction
with a skirted femoral head.® Chouteau et al.”® reported no cases
of IPD in their cohort of 240 fourth-generation DMCs at 7- to
11-year follow-up, highlighting the rarity of the complication in
modern designs and ultra-high molecular weight polyethylene. The
potential for polyethylene wear with subsequent IPD still exists and
may present several years after implantation.?

The literature reports off-label practice of mixing components from
different manufacturers at revision procedures to minimise com-
plications in removing well-fixed components, if the components
are appropriately sized.?’ De Martino et al.® indicated within
their reported cases only six reported cases (32%) of early IPD
occurring in patients with a femoral head and polyethylene liner
manufacturers’ mismatch. There were a further nine cases (47%) in
patients with no mismatch, and in four cases (21%) the components
were not specified.® Component pairing is a suspected risk factor
for IPD.? In our case the components were matched.

Spinal abnormalities have been identified as a risk factor for THA
instability. Spinal abnormalities such as degenerative disease and
spinal fusions result in reduced pelvic flexion.> The pelvis has
normal motion from standing to sitting which involves a pelvic pos-
terior tilt arc of motion of 20 degrees and hip flexion ranging 55 to
70 degrees. The acetabular anteversion and inclination increases
as the pelvis tilts posteriorly during sitting, and this facilitates the
clearance of the femoral head and neck during hip flexion. The
loss of this natural motion caused by stiffness of the spine results
in compensatory increased hip motion which increases the risk of
impingement and subsequent dislocation.?

IPD has been described in the setting of closed reduction of
a hemiarthroplasty; this phenomenon was called the ‘bottle
opener’ effect by Loubignac and Boissier.?? The proposed
mechanism is that during closed reduction there is engagement
of the polyethylene liner with the acetabular rim or in the setting
of a dual mobility head on the acetabular cup. This is followed by
dissociation of the inner bearing surface. This mechanism has been
cited in reported early cases.?'52! To reduce the incidence of IPD,
the reduction of dislocated DMC should not be attempted under
conscious sedation and instead under general anaesthesia with
muscle relaxation to prevent muscle contraction and subsequent
rim impingement.'+'¢ In cases of dislocated DMC, care should be
taken during the reduction, and it is also recommended to use intra-
operative imaging to ensure both bearing surfaces are concentric
after reduction.® This described mechanism is in keeping with our
presented case.

Philippot et al. proposed a classification which was mechanistic
based on radiographic and intra-operative findings. Type 1 is due to
wear of polyethylene retentive rim and the absence of arthrofibrosis
and loosening. Type 2 is due to blocking of the larger polyethylene
articulation resulting from arthrofibrosis or heterotopic ossification.
Type 3 is due to loosening.? This classification proposed three
causes of intraprosthetic dislocation based on the respective
aetiology. We propose a maodification of this classification to include
a type 4 iatrogenic.

Conclusion

DMC offers increased stability in THA. Our case study presents the
31st reported case of early IPD as a complication of an attempted
closed reduction of a DMC dislocation. The limited literature is in-
sufficient to summarise the mechanisms of IPD. The diagnosis of
IPD is an indication for revision surgery of the DMC. When utilising
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a DMC, care should be taken to mitigate against the known risk
factors for IPD — notably all dual mobility dislocation should be
reduced under general anaesthesia with muscle relaxant.
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