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Component dissociation after a bipolar hemiarthroplasty is an uncommon complication that usually
necessitates reoperation due to difficulties in closed reduction. To our knowledge, only a few cases have
been published in the recent literature. We present a case of disassembly location of in a 68-year-old
woman who underwent bipolar hemiarthroplasty 10 years ago due to a left hip femoral neck fracture.
She began complaining about pain and difficulty to bear weight after an unintentional internal rotation
movement of her left hip. The initial radiographs showed the disassembly of the bipolar hip prosthesis,
and the patient underwent conversion to total hip arthroplasty. We conducted a literature review to
explain the potential causes and mechanisms.
© 2022 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

Femoral neck fractures have a high prevalence around the
world. They are associated with high mortality and disability rate,
deteriorating patients’ independence and quality of life. When it
comes to treatment, the aims are to alleviate pain, allow early
mobilization, and restore patient's preinjury level of function. Hip
hemiarthroplasty, using either monopolar or bipolar implants to
restore joint biomechanics, is still regarded among the most
effective treatment options for displaced femoral neck fractures. In
monopolar components, which were the first to be introduced, the
femoral head is fastened to the stem whereas bipolar implants
feature a polyethylene bearing between the stem and the head of
the endoprosthesis that allows component rotation. Since they
were first introduced in the 1970s, bipolar components have been
widely used to treat displaced femoral neck fractures in elderly
patients [1,2]. There are conflicting results and no consensus on
which component is preferable for hip hemiarthroplasty. Ran-
domized controlled trials comparing clinical outcomes between
patients treated with bipolar or unipolar components have shown
no obvious clinical advantage for one over the other [3-5]. Bipolar
hemiarthroplasty resulted in a statistically significant reduction in
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acetabular erosionwhen compared to unipolar implants, according
to the primary findings of a newly published meta-analysis [6].
There were no significant variations in dislocation rate, revisions, or
Harris Hip Score. A hip prosthesis dislocation is a common problem
that has been thoroughly explored. On the contrary, there have
been few reports of bipolar prosthesis dissociation. Through a
literature analysis, we provide a rare incidence of a bipolar hemi-
arthroplasty disassembly and examine the potential mechanisms of
failure.

Case history

A 68-year-old woman came to the accident and emergency
department of our hospital complaining about left hip pain and
inability to bear weight after a spontaneous internal rotation
movement of her left hip during mobilization out of bed, with no
history of falling. She was a nonsmoker, with a history of hyper-
tension, who underwent a bipolar hip hemiarthroplasty for a left
hip femoral neck fracture in another hospital 10 years ago. A bipolar
self-centering head (Zimed Gaziantep, Turkey) was combined with
a cementless stem (Bicontact, Aesculap Center Valley, PA, USA)
(Fig.1). The patient was entirely self-sufficient in daily activities and
could walk without assistance. The left lower limb was shortened
and externally rotated with a restricted range of motion on clinical
examination, raising concerns for dislocation. The neurovascular
system was intact. On the initial x-rays dissociation between the
polyethylene ring and the inner femoral head was observed, while
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-
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Figure 1. Patient’s initial postoperative anteroposterior radiograph of a left hip bipolar
hemiarthroplasty.

Figure 2. Anteroposterior radiograph demonstrating a dissociation of a left hip bipolar
hemiarthroplasty. The outer head is in extreme varus position (arrow)dosteoarthritic
changes of the acetabulum.
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the outer head was still in the acetabulum. Varus position of the
outer head and osteoarthritic changes of the acetabulum were
identified (Fig. 2). No closed reduction maneuver was attempted
and the patient was admitted to the orthopaedic ward. The
erythrocyte sedimentation rate and C-reactive protein levels were
normal. Four days later, the patient underwent a conversion of the
bipolar hemiarthroplasty to total hip arthroplasty under spinal
anesthesia. The patient was placed in the lateral decubitus position,
the skin was incised over the previous scar, and a posterior
approach to the left hip was used. Dislocation between the inner
head and the polyethylene was observed, while the locking ring
was dislodged but still attached to the inner head,with an excessive
amount of wear (Fig. 3a-c). The prosthetic acetabular component
was found to be intact, with no signs of wear, and still located inside
the native acetabulum. We did not observe any findings of trun-
nionosis at the time of revision. The stemwas well fixed and left in
place, while the inner head, the polyethylene ring, and the outer
headwere removed. An uncemented, hemispherical, multiple-hole,
acetabular component with 52 mm diameter was placed (Zimmer
Biomet, Warsaw, Indiana) along with a polyethylene-bearing sur-
face and a skirted metallic femoral head (12/14, 32 mm, XXL)
(Fig. 4). Intraoperative cultures were negative. Although we had a
medial acetabular wall breach complication due to over-reaming,
the cup was well fixed and no additional screws were used. How-
ever, we decided to limit weight-bearing for 6 weeks until cup
ingrowth could be achieved. There were no postoperative compli-
cations, and the patient was discharged 4 days after the operation.
At 1-month follow-up, no complications were observed, partial
weight-bearing was obtained using crutches, and the radiograph
showed ongoing integration of the acetabular component (Fig. 5).
The patient was encouraged to gradually return to full weight-
bearing after 6 weeks. She was able to walk without any re-
strictions after 3 months. Finally, at 12-month follow-up, the
patient was able to return to her everyday activities, with a Harris
Hip Score of 87.2 at that time.

Discussion

For treatment of femoral neck fractures, bipolar hemi-
arthroplasty of the hip has been a well-established procedure,
withcomplication rates between unipolar and bipolar implants
being nearly identical. Hemiarthroplasty dislocation is unusual,
with a reported total rate of around 3.4% [7]. The detachment of the
outer and inner heads of a bipolar prosthesis, which is referred as
component disassembly or dissociation, was originally docu-
mented in 1985 after a polyethylene breakage during a Bateman
bipolar hemiarthroplasty [8,9]. However, there have been only a
few published case reports in recent literature concerning
component dissociation following bipolar hemiarthroplasty
(Table 1). Guo et al identified three different types of component
disassembly to demonstrate plausible mechanisms [10]. Iatrogenic
dissociation, commonly known as the “bottle opener” effect, is the
first type. It occurs during reduction maneuvers of the bipolar
prosthesis's locked outer head behind the acetabulum. The
capturing ring of the polyethylene cup appears to absorb the
twisting force during reduction, according to the findings [11]. This
is thought to be the most common cause of dissociation following
bipolar hemiarthroplasty [12]. To avoid the risk of component
disassembly, Bian et al used a unique closed reduction technique,
described as the “Push-turnover-pull” maneuver, that involved
pressing the lower limb in an axial direction proximally, internal
rotation, and finally the standard traction maneuver [13].

The presence of a single internal polyethylene ring rather than a
double-locking mechanism was the only factor associated with an
increased risk of dissociation during attempts for closed reduction,
according to Lee et al, who reported a dissociation rate of 13% (7 out



Figure 3. Retrieved bipolar component and femoral head (a). No macroscopic wear was found at the articulating surface of the polyethylene insert (b). Excessive wear was found at
the slots and groove of the polyethylene that contributed to the locking mechanism (c).
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of 55) during manual reduction of a dislocated bipolar hemi-
arthroplasty [14]. Using a single-locking mechanism, the femoral
head is fitted into the polyethylene liner within ametal shell, with a
slotted polyethylene ring positioned and expanding to fit into a
groove on the polyethylene liner's peripheral lip. On the contrary, in
a double-lockingmechanism, the femoral head is assembled within
the polyethylene liner with a slotted polyethylene ring. The inner
metal ring expands to lock the polyethylene liner within the metal
shell, while the outer metal ring secures the polyethylene liner
within the metal shell.

The second type of dissociation arises when the polyethylene
liner of the prosthesis wears out. Fixed varus position of the outer
head of the prosthesis can cause damage to the lockingmechanism,
resulting in component separation between the polyethylene and
the inner head. Osteophyte growth and granular proliferation
around the osteoarthritic acetabulum, as well as acetabular carti-
lage loss, are related with varus position of the outer head. By
causing impingement on the femoral stem neck and inducing
dislodgment of the inner locking ring, these variables may exac-
erbate wear on the beveled rim of the bearing insert [15]. The use of
a skirted femoral head component with a decreased head-to-neck
diameter ratio may compromise the prosthetic range of motion,
Figure 4. Postoperative anteroposterior radiograph after conversion of the bipolar
hemiarthroplasty to total hip arthroplasty.
thus contributing to polyethylenewear [16]. Ito el al reported a case
of bilateral bipolar heads disassembly caused by a combination of
impingement and smaller oscillation angle using skirted femoral
heads [17].

Hasegawa et al. described three types of dissociation based on
the location of the locking ring in a series of seven cases of bipolar
prosthesis dissociation due to marked polyethylene wear: type I,
where the locking ring is loosened but the femoral ball is not
Figure 5. Anteroposterior radiograph of the left hip at 1-month follow-up after con-
version to a total hip arthroplasty.



Table 1
Recently published cases of dissociation of bipolar hip hemiarthroplasty.

Article Patients no. Mechanism of injury Time from surgery Type of injury

Georgiou et al. 5 patients (1 male,
4 females)

Mobilization out of bed
Fall from standing height
Sitting up from chair
Kneeling
Chronic onset of pain

7 wk
10 y
1 mo
3 y
2 mo

One patient with posterior dislocation and
simultaneous dissociation
Two patients with posterior dislocation and
component dissociation during reduction maneuver
Two patients with spontaneous dissociation

Sevinç HF. 2 patients (1 male,
1 female)

Fall from standing height 10 mo
Undefined

One patient with component dissociation
One patient with posterior dislocation and component
dissociation during reduction maneuver

Moriarity et al. 1 female Fall from standing height 4 wk Posterior dislocation and simultaneous dissociation
Chau et al. 1 female Spontaneous hip pain with

no history of falling
5 y Spontaneous dissociation

H.H. Lee et al. 1 female Fall from a chair 10 years Component dissociation
Hasegawa et al. 6 patients (5 females,

1 maled7 hips)
Mild hip pain with no
history of falling

7.5 y (range between
4.8 and 9.2 y)

Spontaneous dissociation failure of a self-centering
locking system due to polyethylene wear

Saini MK et al. 1 male Mobilization out of bed 3 wk Posterior dislocation and component dissociation
during reduction maneuver

Bian et al. 4 patients (3 females,
1 male)

Mobilization on the bed
Falling off the bed
Sitting up from chair
Fall from standing height

2 d
9 d
6 wk
4 wk

Three patients with posterior dislocation and component
dissociation during reduction maneuver
One successful reduction with the “push-turnover-pull”
maneuver

Lee et al. 7 patients (2 males,
5 females)

Undefined 4.4 mo (range between
2 wk and 33 mo)

Disassembly of the components during reduction
maneuver in patients with posterior dislocation

Uruc et al. 5 patients (2 males,
3 females)

Climbing stairs
Wearing shoes
Mobilization out of bed
Walking

3 mo
3 mo
6 wk
2 mo

Two patients with spontaneous dissociation
Three patients with posterior dislocation and
component dissociation during reduction maneuver
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dislocated; type II, where the locking ring is loosened and the
inner femoral head is dislocated; and type III, where the inner
femoral head is dislocated but locking ring remains attached to the
outer cup [18]. The third type of disassembly, also known as
spontaneous type, is extremely unusual and is caused by inter-
acetabular dislocation due to a breakdown of the locking mecha-
nism. The inner head dislocates posteriorly, while the outer head
remains in place.

Our case is a type II dissociation of a bipolar hemiarthroplasty
due to polyethylene wear and locking ring failure that occured 10
years after initial intervention. Osteoarthritic changes of the ace-
tabulum lead to a varus position of the outer head, causing
impingement on the femoral stem neck and wear on the poly-
ethylene ring. Intraoperatively, the polyethylene locking ring was
found detached from the insert and with significant wear, causing
the bipolar shell to separate from the polyethylene insert. This was
a category II locking mechanism failure, according to Hasegawa
et al. No attempt for closed reduction was performed, and the pa-
tient underwent conversion to total hip arthroplasty.

There is no statistically significant difference in conversion rates
between unipolar and bipolar hemiarthroplasty [19]. Meanwhile,
conversion to total hip arthroplasty after a failed bipolar hemi-
arthroplasty can provide pain relief and improved function, with
perioperative complications similar to those observed following
revision total hip arthroplasty [20].

We do not use bipolar hemiarthroplasties in our everyday
practice. However, due to the risk of acetabular erosion after bipolar
hemiarthroplasties, we would recommend a follow-up period ac-
cording to the protocols applied for patients undergoing total hip
arthroplasty.

Summary

Component dissociation is a rare occurrence after a bipolar
hemiarthroplasty. Even though there is a strong connection be-
tween disassembly and reduction maneuvers of a dislodged pros-
thesis, the underlyingmechanisms remain elusive. Strict adherence
to surgical technique during the initial operation as well as
particular caution after closed reduction maneuvers of a displaced
bipolar hemiarthroplasty may improve component security.
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