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Abstract

Background Revision THA to treat
recurrent instability can itself be com-
plicated by recurrent instability, and
when this occurs, this problem is dif-
ficult to treat. Some patients” THAs
will continue to dislocate despite use of
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a constrained liner. One option in this
difficult-to-treat group is conversion to
a dual-mobility (DM) construct, but
there are few data on this approach.

Questions/purposes (1) What were
the Harris hip scores in a small group of
patients whose constrained liners were
converted to DM constructs to treat
recurrent dislocation? (2) What were
the redislocation, rerevision, and DM

construct retention rates in these
patients?
Methods We conducted a retro-

spective analysis of a longitudinally
maintained institutional database
maintained by individuals other than
the treating surgeons to identify
patients undergoing conversion of
constrained liners to DM constructs in
revision THA from 2011 to 2014. We
identified 16 patients who underwent
revision of dislocated constrained lin-
ers to DM constructs. Two patients
died before 2-year followup, leaving
14 patients available for followup at
a minimum of 24 months and a median
of 37 months (range, 24—71 months).
Indications for conversion to DM
constructs included patients with dis-
location of multiple prior constrained
liners, patients with at least partial
abductor functioning and soft tissue
tensioning, and patients at very high
risk for recurrent instability as an

alternative to resection arthroplasty.
Ten patients (10 of 14) underwent DM
conversion at the time of cup revision,
whereas four patients (four of 14) had
a DM construct cemented into a pre-
existing cup. Median age was 65 years
(range, 53-93 years). Median number
of prior hip surgeries was five (range,
three to 10) and seven patients (seven
of 14) had dislocated more than one
constrained liner.

Results Harris hip score improved
from a median of 57 (range, 55-67) to
84 (range, 68—96) postoperatively (p <
0.001). Three patients (three of 14)
experienced a redislocation. Two (two
of 14) of these patients were closed
reduced and treated successfully non-
operatively; one (one of 14) patient
experienced an intraprosthetic dislo-
cation and underwent modular ex-
change. One patient (one of 14)
underwent early resection arthroplasty
for acetabular loosening after complex
acetabular reconstruction. Overall, all
other patients (13 of 14) retained a DM
construct at final followup.
Conclusions Conversion to a DM
construct shows promise as a salvage
option in high-risk, multiply operated
on patients with dislocated constrained
liners undergoing revision THA for
recurrent instability. The ability to
close reduce a dislocated DM construct
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is a distinct advantage over constrained
liners. However, longer followup is
required given that three of 14 redis-
located, and one of those underwent
revision for persistent instability at
short-term followup.

Level of Evidence: Level IV, thera-
peutic study.

Introduction

erecurrent instability is a chal-

lenging complication after re-

vision THA for instability
[2, 10, 18, 19, 26]. A recent report in-
dicated that cumulative risk of redis-
location after revision THA for
recurrent instability was 35% at 15
years [10]. There are multiple surgical
options to address an unstable pros-
thesis including abductor repairs or
reconstructions, conversion to hemi-
arthroplasty [15], large-diameter fem-
oral heads [1, 19, 26], acetabular
revision [ 18], increased hip offset [ 18],
constrained liners [4-7, 9, 13, 19, 24],
and dual-mobility (DM) constructs [3,
8,12,16,17,20,21,24,25]. One of the
more commonly utilized techniques to
treat or prevent recurrent dislocation,
especially in multiply operated on
patients with deficient abductor mech-
anisms, is constrained liners [4-7, 9,
13, 19, 23]. However, there are some
inherent disadvantages with the use of
constrained liners: limited ROM be-
fore prosthetic impingement and in-
creased stress at the locking
mechanism and at the prosthesis-bone
interface [7, 9, 11]. This may lead to
increased risk of liner breakage, intra-
prosthetic dislocation, or component
loosening [9]. In high-risk patients
undergoing constrained liner implan-
tation for recurrent THA dislocation, as
many as 31% of patients experience
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constrained liner dislocations [2, 4, 6,
9]. Furthermore, if a constrained liner
dislocates, treatment almost always
necessitates open reduction [22].

Furthermore, there is little in-
formation on how to treat patients who
have dislocated one or more constrained
liners secondary to recurrent instability;
resection arthroplasty may be the final
and only salvage option [15]. To date,
we are unaware of any studies analyz-
ing the outcomes of revising a dis-
located constrained liner to a DM
construct as an alternative option to treat
a patient with recurrent THA dis-
locations. Potential advantages of DM
components include the biomechanical
advantage of an effective large-
diameter femoral head to increase the
jump distance and impingement-free
arc of motion [1]. DM constructs pro-
vide an alternative method by reducing
impingement-induced dislocations,
a failure mode to which constrained
liners are particularly susceptible.
Moreover, not adding additional con-
straint, especially at the time of new
acetabular component placement, the-
oretically reduces the risk of acetabular
component loosening [7]. Finally, the
potential ability to reduce a dislocated
DM component without open hip sur-
gery may be an advantage in these high-
risk patients [16].

We therefore asked: (1) What were
the Harris hip scores in a small group of
patients whose constrained liners were
converted to DM constructs to treat re-
current dislocation? (2) What were the
redislocation, rerevision, and DM con-
struct retention rates in these patients?

Patients and Methods

After approval from the institutional
review board, we identified 16 patients
who underwent conversion of

a dislocated constrained liner to a DM
construct at a single tertiary care aca-
demic institution from 2011 to 2014
through an institutional total joint reg-
istry maintained by persons other than
the treating surgeons. Through in-
dividual chart analysis, analysis of
operative reports, and review of pre-
operative and postoperative radio-
graphs by an individual not involved in
the surgical treatment (BPC), 16
patients who had a dislocated con-
strained liner converted to DM con-
structs in revision THA  were
confirmed. Two patients died before 2-
year followup, leaving 14 patients for
analysis at a minimum clinical fol-
lowup of 24 months and a median
followup of 37 months (range, 24-71
months). Median age was 65 years
(range, 53-93 years) and median body
mass index was 28 kg/m® (range,
17-39 kg/m?). Three patients (three of
14) had a previously diagnosed pro-
gressive neuromuscular disorder. Me-
dian number of prior hip surgeries was
five (range, three to 10 surgeries).
Seven patients (seven of 14) had dis-
located more than one constrained liner
secondary to instability (Table 1).

The decision to utilize a DM con-
struct versus another prosthetic-
stabilizing strategy was decided on
by the surgeon after careful consider-
ation of numerous factors including
patient age, gender, activity level,
number and type of prior hip oper-
ations, quality of the abductor mech-
anism as assessed by physical and
radiographic examination, and the
currently implanted components. In
general, indications for conversion of
dislocated constrained liners to DM
constructs were (1) dislocation of
multiple prior constrained liners with
an attempt to reduce prosthetic im-
pingement and impart a different
mechanism of hip stability; (2) at least
partial soft tissue tension and abductor
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Table 1. Demographics, treatment, and outcomes of patients undergoing revision THA with failed constrained liners resulting from
recurrent instability with implantation of dual-mobility components

Number
Number of of failed
Patient Age Relevant prior hip  constrained
number Sex (years) comorbidities surgeries  liners Treatment Outcome
1 Male 93 None 3 2 DM at acetabular cup  Stable at 3 years
revision
2 Female 71 Parkinson disease 2 1 DM at acetabular cup  Resection arthroplasty
revision at 3 months for
acetabular loosening
and massive bone loss
3 Female 63 None 4 3 DM at acetabular cup  Stable at 2.5 years
revision
4 Female 53 Rheumatoid arthritis 4 1 Cemented DM Stable at 2 years
construct into well-
fixed cup
5 Female 57 Limb girdle muscular 5 1 DM at acetabular cup  Redislocation at 2.5
dystrophy; revision years postoperatively;
rheumatoid arthritis closed reduced and
treated
nonoperatively; no
further dislocations at
5 years
6 Male 62 None 10 2 DM at acetabular cup  Stable at 6 years;
revision modular exchange at
5 months for acute
infection
7 Female 73 Parkinson disease 3 2 DM at acetabular cup  Stable at 2 years
revision
8 Female 74 None 10 3 DM at acetabular cup  Stable at 2 years
revision
9 Female 58 Obesity 6 1 DM at acetabular cup  Stable at 5 years
revision
10 Female 67 None 5 1 Cemented DM Stable at 3 years
construct into well-
fixed cup
11 Female 62 Kidney 4 2 DM at acetabular cup  Stable at 5 years
transplantation on revision
chronic
immunosuppression
12 Male 53 Charcot arthropathy 8 1 DM at acetabular cup  Redislocated at 2

revision

months
postoperatively;
closed reduced and
treated
nonoperatively; no
further dislocations at
3 years
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Table 1. continued

Number
Number of of failed
Patient Age Relevant prior hip  constrained
number Sex (years) comorbidities surgeries  liners Treatment Outcome
13 Male 70 None 4 2 Cemented DM Traumatic
construct into well- intraprosthetic
fixed cup dislocation at 6 months
postoperatively;
modular exchange
revision with DM
retention; no further
dislocations at 2 years
14 Male 74 None 6 1 Cemented DM Stable at 2 years

construct into well-
fixed cup

DM = dual-mobility component.

mechanism present; and (3) salvage in
extremely high-risk patients as an
alternative to or last option before re-
section arthroplasty. A relative con-
traindication was the complete
absence of proximal bone or an ab-
ductor mechanism, but conversion to
a DM construct can still be considered
in these patients who meet one of the
aforementioned considerations.

All revision THAs were performed
by seven surgeons experienced in pri-
mary and revision THA at a single
academic center. The decision to uti-
lize a DM component versus another
prosthetic-stabilizing strategy was de-
cided on by the surgeon after careful
consideration of numerous factors in-
cluding patient age, gender, activity
level, number and type of prior hip

operations, quality of the abductor
mechanism, and the currently implan-
ted components. The posterolateral
approach was utilized in seven THAs
(seven of 14) and the anterolateral in-
terval was utilized in seven THAs
(seven of 14). The last constrained
liner in place at the time of failure
included: six (six of 14) Trident®
Osteonics constrained liners (Stryker

Fig. 1 A-D Patient 11 (Table 1) is a 67-year-old woman who had a failed Zimmer Trilogy® Longevity® Constrained liner placed for recurrent instability, as seen
on the AP radiograph (A). She was revised to a Trident® Osteonics constrained liner (B), which subsequently failed as well (C). She then underwent acetabular
revision with implantation of DM components (D). She has a stable hip without subsequent dislocations at 5 years postoperatively.
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Orthopaedics, Mahwah, NJ, USA), six
(six of 14) Trilogy® Longevity®
Constrained liners (Zimmer, Warsaw,
IN, USA), one (one of 14) Freedom®
constrained liner (Biomet, Warsaw,
IN, USA), and one (one of 14) un-
known type of constrained liner that
was implanted at an outside hospital
for which records could not be
obtained. The Modular Dual Mobility

(Stryker Orthopaedics) DM construct
was utilized in all patients. Ten patients
(10 of 14) underwent cup revision at
the same time as conversion to DM
(Fig. 1) when revision was needed to
accommodate the DM construct (eight
hips) or cup malposition was thought
to be contributing to instability (two
hips). Four patients (four of 14) un-
derwent modular exchange with

a cemented DM construct into a well-
fixed cup (Fig. 2).

Results

Harris hip score (HHS) improved
from a median of 57 (range, 55-67)
to 84 (range, 68-96) postoperatively
(p <0.001).

Fig. 2 A-F Patient 1isa 76-year-old man who sustained a first dislocation 10 years after primary THA. He
was revised after failed nonoperative treatment to a cemented Trident® Osteonics constrained liner (A)
that subsequently failed at 2 years with breakage of the locking mechanism. (B). He was rerevised to
another constrained liner (C), which also failed at 2 years (D). Closed reduction attempts were un-
successful (E). He then underwent acetabular revision with conversion to DM components (F) and
remained dislocation-free at final followup 3 years after his last revision.

{J:}@Wolters Kluwer

Copyright © 2018 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.



Copyright ©

310 Chalmers et al.

Clinical Orthopaedics and Related Research®

2017 Hip Society Proceedings

Three patients (three of 14) experi-
enced redislocation at 2, 6, and 30
months. Two (two of 14) of these
patients, including one patient with
progressive limb muscular dystrophy
and one patient with Charcot arthrop-
athy of the hip, were closed reduced
and treated nonoperatively; neither
patient experienced redislocation at 2
and 3 years postdislocation. One (one
of 14) of these patients experienced
a traumatic intraprosthetic dislocation
with dissociation of the polyethylene
liner from the femoral head. This was
treated with modular exchange of the
polyethylene liner and reduction; this
patient had no further instability 2
years after dislocation. Two patients
(two of 14) were rerevised at final fol-
lowup. One patient (one of 14) with
progressive Parkinson disease who
underwent DM construct placement at
the time of acetabular revision un-
derwent resection arthroplasty for ac-
etabular loosening and massive
acetabular bone loss in the setting of
a minimally ambulatory patient. One
patient (one of 14) underwent irriga-
tion and débridement and modular
exchange of the DM construct for acute
deep periprosthetic infection 5 months
after revision THA; the patient retained
the DM components without issues
with instability or further infection.
Thirteen of the 14 patients retained DM
constructs at final clinical followup.
There were no other reoperations.

Discussion

Recurrent instability remains a chal-
lenging problem after revision THA
with a recent study reporting a 35%
redislocation rate after revision THA
for instability at 15 years [10]. In
patients who have undergone multiple
prior procedures, surgical options are

am—

(=), Wolters Kluwer

limited. Constrained liners are an op-
tion for patients with recurrent in-
stability in revision THA, but their
results are mixed [4-7, 11, 13, 19, 23].
We recently reported a dislocation rate
of 31% in such patients undergoing
modular exchange with implantation
of one type of constrained liner for
treatment of recurrent prosthetic in-
stability [4]. The goal of the current
study was to analyze the HHS, redis-
location, and the likelihood of com-
ponent retention among patients whose
dislocating constrained components
were treated with DM constructs.

We acknowledge several limi-
tations to the current study. First, there
is a small number of patients with
short-term (minimum 2 years) fol-
lowup. More patients in this series may
sustain redislocations if followed for
a longer period of time. Furthermore,
although all patients were high-risk
patients who had sustained multiple
dislocations and dislocated at least one
constrained liner, the patient pop-
ulation, past constrained liners, and
surgical treatment at DM revision (cup
revision versus modular exchange)
were nonuniform in this study. Be-
cause several surgical approaches in-
cluding a repeat constrained liner and
resection arthroplasty were utilized on
patients with dislocated constrained
liners during this timeframe, this case
series is subject to selection bias.
However, we recognize potential se-
lection bias in these specific patients
and have attempted to outline our
indications for conversion of dis-
located constrained liners to DM con-
structs. Finally, there is also the
potential for assessment bias because
some patients may have experienced
complications and presented to an
outside institution.

Mean HHS  improved pre-
operatively from 60 to 85 at latest fol-
lowup. Several studies have reported

reliable results and outcomes with the
use of DM constructs in primary and
revision THA [8, 20, 25]. In a series of
36 patients undergoing revision THA
considered at high risk for recurrent
dislocation, Plummer et al. [16]
reported improved HHS by a mean of
45 points with a final mean of 90. DM
constructs utilized in revision THA can
reliably improve patients’ pain and
functioning. Although there are no
specific studies measuring patients’
pain and function levels after resection
arthroplasty to the authors’ knowledge,
we believe this clinical improvement
and clinical function at final followup
are superior to resection arthroplasty.
In this series, three patients experi-
enced redislocations (three of 14). Two
of these three patients had progressive
neurologic disorders affecting the hip
(Table 1). However, only one patient
(one of 14) underwent operative man-
agement of a DM construct disloca-
tion; this was secondary to a traumatic
intraprosthetic  dislocation, a rare
complication of DM constructs [14,
25]. All patients in this patient cohort
who experienced repeat dislocation
retained DM constructs. Simian et al.
[20] reported a 1.4% dislocation rate in
patients undergoing revision THA,
mainly for aseptic loosening and
without a history of hip instability,
with DM constructs. In a study of 994
revision THAs for all indications,
Wegryzn et al. [25] reported an overall
dislocation rate of 1.5% and the intra-
prosthetic dislocation rate was 0.2%.
Several reports indicate an up to 30%
dislocation rate of constrained liners in
multiply operated on patients at high
risk for recurrent dislocation [4, 6].
DM constructs and constrained liners
have different mechanisms to impart
hip stability. In theory, constrained
liners restrict the hip into the socket by
prosthetic design in an attempt to
compensate for deficient soft tissue
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tension. Large femoral head compo-
nents such as DM constructs prevent
impingement-induced dislocation by
increasing impingement-free ROM
and the jump distance [1, 8, 19, 26].
Although these failure modes are not
always so discrete or mutually exclu-
sive, it makes sense to attempt an al-
ternative method of hip stabilization in
the event of one or multiple failures of
the other approach. To the authors’
knowledge, this is the first study di-
rectly analyzing the outcomes of con-
verting dislocated constrained liners
to DM constructs. In this series of
extremely high-risk patients, only
one patient (one of 14) required
revision for recurrent instability; that
patient retained the DM construct
2 years postrevision without recurrent
instability.

One of the purported advantages of
DM constructs in this high-risk patient
population, many of whom also have
comorbidities that may predispose
them to dislocations such as neuro-
muscular diseases, is the ability to
close reduce and conservatively treat
redislocations (Table 1). Although
there are case reports of closed re-
ducing unbroken, dislocated con-
strained liners [22], the majority of
dislocated constrained liners either
have broken locking mechanisms or
cannot be closed reduced (Fig. 1) [4, 6,
7,22, 23]. Plummer et al. [16] reported
one dislocation and two cemented DM
dissociations requiring revision at
a mean of 2.4 years followup in 36
patients considered high risk for dis-
location undergoing revision THA
with DM constructs; similar to this
study, the dislocation was closed re-
duced and successfully managed non-
operatively. Three patients in their
series were revised for constrained
liner dislocations, none of which
redislocated. In patients at high risk of
dislocation despite multiple failed

surgical attempts to obtain a stable
prosthetic hip, DM constructs not only
allow enhanced stability, but also al-
low the option of treating repeat dis-
locations with closed reduction and
bracing rather than necessitating ur-
gent surgical intervention as is often
the case in most dislocated constrained
liners.

The treatment of recurrent instability
after revision THA for instability
remains a challenge, especially in
patients with several risk factors for
redislocation who have undergone
multiple prior surgeries in an attempt to
achieve prosthetic stability. Dislocation
of constrained liners can occur in up to
30% of patients [4, 6, 7, 9, 23] and
dislocated constrained liners typically
result in urgent surgical intervention
secondary to broken locking mecha-
nisms and/or the inability to close re-
duce a dislocation. In this small, short-
term analysis, revision of dislocated
constrained liners to a DM construct in
these high-risk patients may represent
a reasonable option of achieving pros-
thetic stability through a different
mechanism. The option of closed re-
ducing repeat dislocations in extremely
high-risk patients with underlying neu-
romuscular disorders after multiple
failed surgical attempts to achieve hip
stability is attractive. Longer followup
of this series and larger cohorts will be
required to demonstrate the durability of
this approach.
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