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The unique or specific implant-related complication of dual-mobility total hip arthroplasty (DM-THA) is
intraprosthetic dislocation (IPD), and different mechanisms of IPD have been proposed. Early IPD or IPD
without polyethylene wear has been reported in modern DM-THA designs. We report the first case of
early IPD in Thailand that occurred after attempted closed reduction of DM-THA.
© 2021 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

The use of a dual-mobility (DM) bearing in total hip arthroplasty
was first developed and introduced by Gilles Bousquet and Andre
Rambert in France in 1974 [1]. This bearing design combines small
articulation to minimize wear with large articulation to prevent
instability. Although Bousquet and Rambert’s DM bearing design
was shown to have good long-term survivorship and that it is
effective for preventing instability after total hip arthroplasty (THA)
[2], intraprosthetic dislocation (IPD) remains a potentially serious
complication.

IPD is defined as the separation of the femoral head from the
polyethylene (PE) liner. In early DM bearing designs, the major
cause of IPD was related to PE wear. The etiologies of PE wear
included poor quality of ultra-high-molecular-weight PE and
impingement caused by poorly designed femoral necks (such as
nonround, larger-stem neck, rough neck surface, and skirted neck)
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[2-4]. Modern DM bearing designs have been modified to address
these shortcomings, and these improvements have lowered the IPD
rate [5,6]. However, IPD can occur in another setting from extrinsic
causes. Here, we report the first case in Thailand of early IPD after
an attempted closed reduction in modern DM-THA.
Case history

A 61-year-old Thai woman (weight 58 kg; height 160 cm; body
mass index 22.6 kg/m2) had progressive left groin pain for 1 year.
Shewas admitted to the hospital with a diagnosis of developmental
dysplastic hip and secondary osteoarthritis of the left hip (Fig. 1).
She also had a history of bipolar disorder with fluctuated psychotic
features. After discussion with the patient and her relatives, we
decided to perform THA. During the operation, the patient was
placed in the right lateral decubitus position after administration of
regional anesthesia. A cementless DM-THA was performed via the
posterolateral approach. A prosthesis with the following features
was used: 50-mm-diameter Trident acetabular cup with modular
dual mobility (MDM X3), size 3 extended-offset Accolade II femoral
stem, 22.2-mm-diameter femoral head with þ4-mm neck length,
and 38-mm-diameter PE liner (Stryker Corporation, Kalamazoo,
MI). The operative time was 80 minutes. A postoperative radio-
graph of both hips is shown in Figure 2. No complications occurred
during her hospital admission.
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Figure 1. Preoperative radiograph.

Figure 3. Radiograph of second posterior dislocation of dual mobility-total hip
arthroplasty. Arrowhead signs show the shadow of polyethylene liner around the
femoral head.
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At 3 months after surgery, posterior dislocation of the DM-THA
occurred due to a fall. Closed reduction under general anesthesia
was successfully performed. Posterior dislocation of DM-THA then
occurred a second time at 4 months after index DM-THA. The
mechanism of injury was leaning forward (hyperflexion of hip)
without falling. The shadow of PE liner was seen around the dis-
located femoral head (Fig. 3). During the second closed reduction
under general anesthesia, eccentric position of the femoral head
was detected by fluoroscopy (Fig. 4). Open reduction and revision of
the MDM was then performed the next day. During the operation,
the PE liner was found to be dissociated and located under the
gluteus maximus muscle (Fig. 5). No malposition of the femoral or
acetabular components was observed. An þ8-mm-long neck with
skirt was inserted instead to improve soft-tissue tension and
Figure 2. Postoperative radiograph.
stability of the hip. A postrevision radiograph is shown in Figure 6.
The revision procedure was successful, and no subsequent dislo-
cations have occurred within the 2-year follow-up after revision
surgery. The patient’s informed consent was obtained for print and
electronic publication of this case report.
Discussion

DM-THA has become increasingly popular in recent years. This
implant allows improved range of motion and stability by using
dual articulation and increased jump distance. Because DM-THA
has an additional bearing surface, a unique failure known as IPD
can occur. Philippot et al. [2] conducted a long-term study of early-
Figure 4. Postreduction intraoperative fluoroscopy showing eccentric position of
femoral head in acetabular cup.



Figure 5. Intraoperative exploration showed that the polyethylene liner had migrated
to beneath the gluteus maximus muscle.
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design DM-THA and reported a 5.3% rate of IPD at the 17-year
follow-up. In 2000, a modified version of the DM-THA was intro-
duced, including an acetabular cup with an improved coating,
smooth and tapered femoral neck, better mechanism for retention
of the head in the PE liner, and better quality of highly crosslinked
PE [3,7]. Epinette et al. [5] studied themodified or modern DM-THA
and found 97.5% survivorship for all-cause revision at 5 years with
no incidence of dislocation or IPD. However, other recent studies
still reported a rate of IPD ranging from 0.8% to 2.2% in patients
receiving the modern DM-THA [8,9]. In addition, the early IPD was
still problematic in this contemporary design [10].

A systematic review by De Martino et al. [10] found that most
early IPD cases occurred after an attempted closed reduction. The
“bottle-opener effect” was proposed as the likely mechanism [11].
This mechanism was explained by the engagement of the outer PE
liner on the rim of the acetabular cup or on pelvic bone during an
attempted closed reduction. Addona et al. [9] reported a rate of IPD
of 71% after closed reduction, and all those cases required revision
surgery. They also found that all IPDs occurred after closed reduc-
tion under conscious sedation with propofol. General anesthesia or
regional anesthesia with complete paralysis may reduce the risk of
IPD. Considering the association between femoral head size and
early IPD, previous studies reported no cases of IPD occurring in
Figure 6. Postrevision radiographs: (a) anterop
femoral head size smaller than 28 mm [9,10]. Our study first re-
ported the early IPD with a 22.2-mm femoral head. A small number
of patients used 22.2-mm femoral head in previous studies [9,10],
which might explain this finding.

In our case, even though we performed the closed reduction
under general anesthesia, iatrogenic IPD occurred immediately.
Closed reduction should be performed gently under fluoroscopy,
and forceful levering should be avoided to prevent the bottle
opener effect [10]. However, as a specific maneuver for reduction of
DM-THA dislocation has not yet been established, the early detec-
tion of IPD is essential. We propose the presence of eccentric
femoral head in the acetabular cup on postreduction radiograph as
a pathognomonic sign for diagnosis of IPD. The shadow of the PE
liner in soft tissue on plain radiograph also helps to confirm diag-
nosis. To the best of our knowledge, our patient was the first early
IPD case to use the 22.2-mm-diameter femoral head. Given our
belief that IPD in our patient was caused by the bottle opener effect,
not by impingement between the femoral head and the PE liner, it
appears that this effect can occur in all femoral head sizes.

After detection of early IPD, open reduction and bearing revision
should be performed to manage this complication. However, it is
very essential that the causes of DM-THA dislocation be identified
and remedied. Inadequate restoration of femoral offset and soft-
tissue tension were the main causes of DM-THA dislocation in our
patient. We proved that these problems could be solved after
placing the longer femoral neck. Therefore, correction of the pri-
mary etiology was the key to successful management of the DM-
THA dislocation and preventing the early IPD.
Summary

We reported the first case of early IPD occurring in femoral head
size 22.2 mm. This complication developed immediately after
closed reduction of DM-THA dislocation. The presence of eccentric
femoral head in the acetabular cup on postreduction radiograph
was crucial for diagnosis. Early detection and prompt revision of the
bearing were both important to the effective management of this
complication. Identification and correction of the primary etiology
of DM-THA dislocation are needed to prevent this complication.
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