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Abstract

Background Dual-mobility bearings have gained popu-

larity in recent years as a proposed method of reducing the

risk of dislocation after primary and revision hip arthro-

plasties. Intraprosthetic dislocation, defined as dissociation

of the smaller femoral head from the larger outer poly-

ethylene head, is a known complication of these designs.

Intraprosthetic dislocation typically requires reoperation

and revision as closed reduction of intraprosthetic dislo-

cations of these components is not effective. The small

femoral head typically remains inside the large diameter

acetabular component during intraprosthetic dislocation,

thus the diagnosis may be missed if femoral head eccen-

tricity is not identified on radiographs. Intraprosthetic

dislocation leads to a free polyethylene bearing which

typically stays in the joint space, however in theory,

migration of the bearing is possible.

Case Description We report a case of polyethylene

bearing disengagement and intrapelvic entrapment after

anterior dislocation of a hip with a modern dual-mobility

bearing. The diagnosis of polyethylene component migra-

tion to an intrapelvic location was not made until surgery.

Isolated acetabular revision of the dual-mobility bearing

was performed to correct the instability in this patient. The

entrapped polyethylene head was left in its intrapelvic

position as retrieval was thought to be more morbid than

retention of the component.

Literature Review Intraprosthetic dislocation, with dis-

association of the polyethylene bearing from the femoral

head, is a known complication of dual-mobility designs.

Reports of intrapelvic entrapment of trial femoral heads of

conventional hip arthroplasties have been described

extensively in the literature. To our knowledge, intrapelvic

migration and entrapment of a polyethylene bearing after

dislocation of a hip with a dual-mobility implant has not

been reported.

Clinical Relevance We discuss an implant-specific com-

plication that has not been reported, and surgeons should be

aware that this unique complication can occur. Surgeons

should recognize the eccentricity of the femoral head on

postreduction radiographs so an intraprosthetic dislocation

is not missed. Furthermore, surgeons should be aware that

intraprosthetic dislocation carries a risk of intrapelvic

migration of the polyethylene component which is not

visible on plain radiographs.

Introduction

The concept of dual-mobility hip articulations was intro-

duced in 1974 by Bousquet in an effort to improve THA

joint stability [7, 14, 15]. The use of dual-mobility
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components in primary and revision hip arthroplasties has

increased during the last several years owing to design

changes, recent approval for use in the United States, and

surgeons’ enthusiasm for bearings that may provide lower

dislocation rates [1]. A dual-mobility bearing consists of

two articulating surfaces. A large polyethylene head

(bearing) articulates with a polished metal inside surface of

a one-piece acetabular component or a polished metal liner

of a modular acetabular component, and a smaller femoral

head articulates with the inside of the larger polyethylene

head. The smaller femoral head-to-polyethylene articula-

tion typically is constrained and is assembled before

implant insertion with a specialized instrument. This con-

struct provides a large effective head diameter that increases

ROM free of hard impingement of the femoral neck against

the metal acetabular shell and increases jump distance, both

of which theoretically decrease the risk of dislocation [6,

10]. The long-term use of dual-mobility designs in Europe

has provided data regarding survivorship and complications

associated with these implants [9, 10, 14, 15].

Intraprosthetic dislocation is a well-known complication

specific to dual-mobility designs [1, 11, 12, 14, 15]. In-

traprosthetic dislocation is defined as dissociation of the

small-diameter femoral head from the larger outer poly-

ethylene head in a dual-mobility bearing. In most cases, the

smaller metal head remains in the metal acetabular com-

ponent, therefore the term intraprosthetic dislocation.

Philippot et al. [15] reported on the largest cohort of

patients and has devised a classification system for

intraprosthetic dislocation. Many of these dislocations

occurred at mid-term followup because of repetitive soft

impingement of the prosthetic femoral neck against the

constrained polyethylene insert leading to breakdown of

the constraining mechanism [9, 15].

To our knowledge, we present the first report of acute

dissociation and intrapelvic migration and entrapment of

the polyethylene component of a dual-mobility implant. As

these implants increase in popularity, surgeons should be

aware of this unique complication, understand keys to

diagnosis of an intraprosthetic dislocation, recognize

migration of the free polyethylene bearing is possible, and

realize the clinical dilemma involved with retrieval versus

retention of an entrapped intrapelvic component.

Case Report

A 59-year-old woman was referred to our institution for

recurrent anterior hip dislocation 5 months after revision

THA that was performed for posterior instability using a

dual-mobility bearing implanted through a posterior

approach at an outside institution. Four years before that

revision, she had undergone a primary THA and had five

episodes of posterior hip dislocation during the ensuing

4 years. The patient’s BMI was 30.15 kg/m2. The com-

ponents at initial revision THA included a 54-mm press-fit

Tritanium1 acetabular component (Stryker1, Mahwah,

NJ, USA), a 54- 9 42-mm metallic liner, a 42- 9 28-mm

highly crosslinked polyethylene component (Modular Dual

Mobility X31; Stryker1), and a 28-mm+8.5-mm

ARTICUL/EZE1 cobalt-chromium femoral head (DePuy,

Warsaw, IN, USA). She had a retained well-fixed

Anatomic Medullary Locking short-stature femoral stem

(DePuy) that was in place from the primary THA.

Postoperative radiographs confirmed the femoral head

was concentrically reduced in the acetabulum after the

revision operation. After her revision arthroplasty, the hip

dislocated five times anteriorly and the patient was treated

with closed reduction after each occurrence. Each closed

reduction at outside institutions was thought to have been

successful. AP (Fig. 1A) and lateral (Fig. 1B) radiographs

after the patient’s first two dislocations were available for

retrospective review; however, the concentricity of her

femoral head was difficult to confirm because of the poor

quality of the radiographs, soft tissue shadows, and density

of the metal insert of the acetabular component. After her

first closed reduction the patient began to notice an audible

clunking in the hip with motion. Radiographs taken during

her initial consultation at our institution showed an

eccentrically located femoral head in the acetabulum

(Fig. 2). An intraprosthetic dislocation was thought to be

present and the patient was taken to the operating room for

planned acetabular component revision.

At the time of revision arthroplasty, the metallic femoral

head was found to be articulating directly with the metallic

dual-mobility liner. On exploration of the left hip, the

polyethylene component could not be located anywhere in

the hip. We surmised the polyethylene component was

located in an intrapelvic position, but by reaching around

the pelvic brim, we could not palpate or reach it defini-

tively, and we did not feel it could be safely retrieved

without a separate incision and exploratory surgery. A

decision was made to complete the revision arthroplasty

without attempted retrieval of the polyethylene component.

The acetabular component was revised to a less

abducted and slightly less anteverted position to improve

stability (Fig. 3). The components placed at revision were a

60-mm press-fit Tritanium1 acetabular component, a

60- 9 46-mm metallic liner, a 46- 9 28-mm highly

crosslinked polyethylene component (Modular Dual

Mobility X31; Stryker1), and a 28 mm+8.5-mm femoral

head (DePuy). The femoral stem was found to be stable and

was retained.

Postoperatively, CT of the pelvis confirmed intrapelvic

location of the polyethylene component medial and supe-

rior to the anterior wall of the acetabulum (Fig. 4). No
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compression of any intrapelvic vital structures was

observed. A discussion was held with the patient

concerning risks and potential benefits of a separate pro-

cedure with a retroperitoneal approach to retrieve the

polyethylene insert. A joint decision was made not to

retrieve the component, with the understanding that

retrieval could be performed in the future should the

intrapelvic component cause symptoms. At 3 months

followup, the patient is doing well clinically. At this time,

we do not plan to perform serial CT scans unless symptoms

should arise.

Discussion

Enthusiasm for dual-mobility constructs in primary and

revision THAs has increased in recent years owing to the

potential for increased hip stability. A known complication

of this category of implants is intraprosthetic dislocation

(with disassociation of the larger polyethylene head from

the smaller femoral head) with a long-term incidence

reported at 2% to 4% [15]. In THAs using conventional

components and modular trial implants, intrapelvic

migration along the path of the psoas sheath of trial and

final modular prosthetic femoral heads has been reported

[3–5, 8, 13, 16, 17]. Several case reports have described

intraprosthetic dislocations in which, at the time of revi-

sion, the polyethylene component was in the gluteal

musculature or the hip capsule [1, 12, 15]. To our knowl-

edge, this is the first report of intrapelvic migration and

entrapment of a dual-mobility polyethylene component

associated with dislocation of a dual-mobility bearing.

Surgeons should be aware of three main learning points

associated with this complication: (1) The diagnosis of an

intraprosthetic dislocation may be missed if radiographs

Fig. 1A–B Postreduction (A) AP and (B) lateral radiographs show

that eccentricity of the femoral head was difficult to detect because of

the soft tissue shadows and density of the metallic insert of the

acetabular component. Fig. 2A–B (A) AP and (B) lateral radiographs show the eccentric

position of the femoral head in the acetabulum.
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are not high-quality AP and lateral views of the hip. The

key to diagnosis is eccentricity of the femoral head in the

acetabulum. (2) Once intraprosthetic dislocation has

occurred, the free polyethylene bearing may migrate. (3) If

intrapelvic migration of the component occurs, it makes for

difficult decisions between the surgeon and patient

regarding whether retrieval or retention is the best man-

agement. This diagnosis can be difficult because of

radiolucency of the polyethylene component which may be

difficult or impossible to identify on a standard radiograph.

Even retrospectively, we were unable to see the shadow of

the polyethylene component to identify its location on

postreduction radiographs.

Surgeons should be aware of the potential formigration of

the polyethylene bearing when performing revision surgery

on a patient with apparent intraprosthetic dislocation of a

dual-mobility construct. When intrapelvic migration of this

component has occurred, a clinical dilemma exists regarding

retrieval versus retention of the component. Patients under-

standably will be concerned by the idea of leaving the

component in place, however education regarding the

potential complications of retrieval including hernia, neu-

rovascular injury, or urologic injury should be discussed.

Retrieval of trial femoral heads entrapped in the pelvis may

be performed through a separate surgical approach at the

time of surgery [3, 5, 13]. One study regarding leaving trial

femoral heads that have become entrapped intrapelvically

did not identify adverse effects, and patients have remained

asymptomatic when such implants have been left in an

intrapelvic position [2]. Whether the morbidity of proceed-

ing with a separate incision to retrieve an entrapped

intrapelvic component is justified remains debatable. With

our patient, because the retained component is a sterile,

rounded, smooth polyethylene that does not appear to be

compressing vital structures, a decision was made in con-

sultation with the patient not to remove the implant.

Late polyethylene wear has been postulated as a

potential mechanism of intraprosthetic dislocation in dual-

mobility designs [15]. Our patient sustained a dislocation

early during her postoperative course making wear an

unlikely cause of the disassociation of the smaller head

from the polyethylene component. Retrospective review of

serial radiographs in this case from outside institutions

does not suggest any of the anterior hip dislocations were

intrapelvic. Because the polyethylene component cannot be

seen on radiographs, we are uncertain whether the poly-

ethylene component was still attached to the femoral head

at the time of the first anterior dislocation. One could

postulate there was disengagement of the polyethylene

component from the femoral head by disruption of the

constrained polyethylene interface either at the time of hipFig. 3 An AP radiograph of the pelvis after revision THA is shown.

Fig. 4A–B (A) Axial and (B) coronal CT scans confirmed the intrapelvic location (arrow) of the polyethylene component.
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dislocation or during reduction of the hip. We theorize that

the disassociated polyethylene component was pushed

intrapelvically along the psoas sheath, either during one of

the patient’s closed hip reductions or during the course of

normal hip motion. In our patient, the Stryker dual-

mobility acetabular system was used with a DePuy femoral

head, which is considered an off-label use. However, to our

knowledge, there are no major differences between

Stryker1 and DePuy cobalt-chrome 28-mm femoral heads.

Surgeons should be aware of intraprosthetic dislocation

with dual-mobility articulations and the possibility that the

polyethylene component could be entrapped in the pelvis

after dislocation. Identification of eccentricity of the

femoral head in the acetabular component after dislocation

is essential to avoid missing the diagnosis of intraprosthetic

dislocation in this setting. The possibility that the poly-

ethylene component may not be retrievable may be

discussed with the patient before surgery or preoperative

cross-sectional imaging may be performed to definitively

identify the location of the component before revision

surgery.
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