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Low revision rates at more than 10 years for Dual Mobility Cups
cemented into cages in complex Revision Total Hip Arthroplasty

ABSTRACT

Background
Instability and aseptic loosening are the two main complications after revision total hip

arthroplasty (rTHA). Dual mobility (DM) cups were shown to counteract implant instability
during rTHA. To our knowledge, no study evaluated the 10-year outcomes of rTHA using
DM cups, cemented into a metal reinforcement ring, in cases of severe acetabular bone loss.
We hypothesized that using a DM cup cemented into a metal ring is a reliable technique for
rTHA at 10 years, with few revisions for acetabular loosening and/or instability.

Methods

This was a retrospective study of 77 rTHA cases with severe acetabular bone loss (Paprosky >
2C) treated exclusively with a DM cup (NOVAE STICK®, SERF, Décines, France) cemented
into a cage (Kerboull cross, Burch Schneider or ARM® rings). Clinical scores and radiological
assessments were performed preoperatively and at the last follow-up. The main endpoints
were revision surgery for aseptic loosening or recurring dislocation.

Results

With a mean follow-up of 10.7 years [2.1, 16.2], three patients were reoperated because of
aseptic acetabular loosening (3.9%) at 9.6 years [7, 12]. Seven patients (9.45%) dislocated
their hip implant, only one suffered from chronic instability (1.3%). Cup survivorship was
96.1% at 10 years. No sign of progressive radiolucent lines were found and bone graft
integration was satisfactory for 91% of the patients.

Conclusion

The use of a DM cup cemented into a metal ring during rTHA with complex acetabular bone
loss was associated with low revision rates for either acetabular loosening or chronic
instability at 10 years.

Keywords
Revision total hip arthroplasty, cemented dual mobility cup, acetabular loosening, instability
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INTRODUCTION

Given the increasing number of total hip arthroplasty (THA) procedures performed annually
and our longer life expectancy, the number of revision THA (rTHA) procedures is expected to
increase in the coming years [1]. Revision THA is a complex procedure with a risk of
repeated revisions due to aseptic acetabular loosening and/or chronic instability [2]. The aim
is to achieve reliable, long-term results to limit the number of surgical revisions, which

involve major surgeries for the patient and complex struggles for the surgeon.

In cases of rTHA with severe acetabular defect (Paprosky score equal or higher than 2C) [3],
the use of a metal reinforcement device or cage helps ensuring a good fixation of the implants
on healthy bone while rebuilding acetabular bone stock with morselized allograft, and restore

the hip’s center of rotation [4].

Dual mobility (DM) cups have been shown to prevent or treat chronic instability during rTHA
[5]. Because of the risk factors for dislocation, their use was proven relevant during these
complex acetabular revisions [6][7]. To the best of our knowledge, the 10-year outcomes of
rTHA using DM cups in cases of severe acetabular bone loss have not been evaluated,

whereas it is widely accepted that early acetabular failures occur between 7 to 10 years.

We hypothesized that using a DM cup cemented inside a cage is a reliable technique for
complex acetabular rTHA, with few surgical revisions for acetabular loosening and/or chronic
instability at a mean follow-up of 10 years. The purpose of this study was to determine
implant survival with cup revision either due to acetabular loosening or recurring dislocation

as primary endpoints.
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MATERIAL AND METHODS

Population

This was a retrospective, single-center series of 77 rTHA cases (74 patients) exclusively with
cemented DM cups, performed between February 2002 and April 2010. Were included all
patients who underwent rTHA with a DM cup cemented in a metal ring during that period.
Exclusion criteria were surgery for tumor removal (primary or secondary) (n = 10), patients
over 85 years of age presenting a fracture (n = 5) and foreign patients operated in our surgical
unit (n = 12). These exclusions were justified either because of the limited life expectancy and
high mortality rate in patients who received rTHA for tumors or older patients with fractures,
and because of the challenges associated with a regular follow-up in the case of foreign

patients.

Overall, 74 patients (77 implants) were included (24 men, 50 women) with a mean follow-up
of 10.7 £ 3.1 years [2.1, 16.2] (Fig.1). Mean age at the time of revision surgery was 70 = 11.3
years [34, 88]. The most common indications for rTHA were isolated acetabular loosening
(n=32, 41.5%), bipolar loosening (n =17, 22.1%), second-stage Prosthetic Joint Infection
(n=10, 12.9%), or revision for recurrent dislocation due to implant wear (n =7, 9.1%) (Table
1). The acetabular bone defects were considered severe, with mainly Paprosky stages 2C, 3A
or 3B (Table 1). The greater trochanter was damaged in four patients (n =135, 2%) and
nonunion was present in two patients (n =2, 6%). The mean number of prior operations on

the analyzed hip was 2.15 [1, 6].

Acetabular implants

All patients received a NOVAE STICK® Dual Mobility Cup (Serf, Décines, France) which is
a cup forged from 316L stainless steel. The convex side of the STICK®, the cemented version
of the SERF Dual Mobility Cup (DMC), is grit-blasted by glass beads, in order to obtain the
optimal roughness (according to ISO1997 standard) to maximize cement fixation (R,<
1um).The cup was cemented in either one of three different acetabular reinforcement devices
(Fig.2). A Kerboull cross KE (Serf, Décines, France) was used in Paprosky 2A-3B cases
(Fig.3A). For Paprosky 3A-3B cases, either a Burch-Schneider anti-protrusion cage (Zimmer
Biomet, Warsaw, USA) (Fig.3B) or a custom tri-flange ARM® cage (SERF, Décines, France)
(Fig.3C) was used. The ARM® cage was only used in the most severe acetabular defect cases

and was specifically manufactured for the patient, based on computed tomography (CT) data.
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The reinforcement devices were either made of 316L stainless steel (Kerboull cross and

ARM®) or Ti6AI4V titanium alloy (Burch-Schneider).

The following STICK® DM cup diameters were used: 45 mm (n= 15, 19.48%), 47 mm
(n=19, 24.67%), 49 mm (n = 29, 37.66%), 51 mm (n = 6, 7.79%), 53 mm (n = 8, 10.35%).
For all the cages, the diameter of the DMC is always 7 mm shorter than the diameter of the
cage (i.e. a Kerboull cross KE® 56/49 is used with a 49 mm STICK®™, a Burch-Schneider of
56 mm is used with a 49 mm STICK"). This cement mantle thickness (> 3 mm) allows
preventing metal contact between the DMC and the cage.

A metal-polyethylene bearing was used in all cases. The UHMWPE Dual Mobility liners
were combined with a 22.2 mm-diameter metal head in 42 cases (54.5%) and a 28 mm head
in 35 cases (45.4%). Outer liner diameters depend on the corresponding DMC diameter; the
outer liner diameter is roughly 6 mm shorter than the outer diameter of the corresponding

DMC (i.e the true outer diameter of a 49 liner is around 43 mm, clearance included).

Surgical technique

All revisions were performed through a posterolateral approach by three experienced
surgeons of our institution. The reinforcement device was selected based on the preoperative
CT scan and adapted, as needed, based on the surgeon’s intraoperative observations.
Morselized acetabular bone allograft was impacted at the site in 98.7% of cases. The joint

capsule and pelvi-trochanteric muscles were not reinserted.

Clinical and radiological assessments

Clinical and radiological assessments were performed postoperatively at 45 days, 3 months, 6
months, 1 year, and then every 2 years until the final follow-up. The clinical assessment
consisted of functional scores (Merle d’Aubigné-Postel PMA Score [8], Harris Hip Score —
HHS [9]) determined preoperatively and during the follow-up period. Chronic instability was
defined by the occurrence of more than two episodes of dislocation and/or subluxation

perceived by the patient.

The radiological evaluation was carried out using OSIRIX® software (Pixmeo, Bernex,
Switzerland). The aim was looking for periprosthetic osteolysis based on the DeLee-Charnley
topography[10], signs of loosening, and determining whether the cup’s position had shifted

[11]. The extent of the allograft’s integration was evaluated using the Oswestry classification
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[12]. Any heterotopic ossification was noted and classified according to Brooker [13].

Patients who suffered implant breakage underwent a CT scan to rule out loosening.

Statistical analysis

Statistical analysis was performed using SPSS Statistics (version 23, SPSS Inc., Chicago, IL,
USA). The significance level was set at p <0.05. The results were expressed as mean =+
standard deviation for quantitative variables and percentages for qualitative variables. After
confirming the data were distributed normally, Student’s #-test was used to compare
quantitative variables (change in clinical outcome scores over time). The cup’s survivorship
was determined using Kaplan Meier survival curves (with 95% confidence intervals), with
revision surgery for aseptic loosening and all-cause revision with implant removal as the main

endpoints.
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RESULTS

Clinical outcomes

At the final follow-up, 34 patients (45.9%) had died after a mean of 8.8 + 3.2 years [2.2,
13.7], with their implant in place (35 implants) and without revision. One patient was lost to
follow-up after 8 years. The mean PMA and HHS scores improved significantly between the
preoperative assessment and the final follow-up, going from 8.1 +2.5[7, 9] to 15.3 £2.2 [15,
16] (p <0.001), and from 39.5 £9.6 [37, 43] to 71.3 £ 14 [67, 75] (p < 0.001), respectively.

Radiological outcomes

A nonprogressive, periacetabular radiolucent line in zone II was found in four patients. The
cup inclination was 47.2 + 6.24 [31.9, 64.2] immediately postoperative and 47.36 £ 6.5
[33.38, 64.32] at the last follow-up. No signs of abnormal liner wear or intraprosthetic
dislocation were found. There were 18 cases of Brooker I, 4 cases of Brooker II and 7 cases of
Brooker III heterotopic ossifications. According to the Oswestry classification, the allograft
integration was stage 0 in 1 case (1.3 %), stage I in 4 cases (5.2%), stage Il in 2 cases (2.5%),

stage III in 14 cases (18.2%), stage IV in 23 cases (29.8%), and stage V in 33 cases (42.8%).

Complications and survival

All of the complications are listed in Table 2.

Three patients were reoperated because of aseptic loosening (3.89%) after a mean period of
9.6 £ 2.5 years [7, 12]. All of the loosening cases occurred in hips treated with the use of a
Kerboull cross. There were no cases of loosening with the Burch-Schneider ring or ARM®
device. Two of the loosening cases were in hips with Paprosky 2B defects and one in a hip

with a 3A defect.

Seven patients (Fig.4) suffered from a dislocation (9.45%), 5 of which occurring early at a
mean of 37 days [18, 54] and 2 occurring later [at 158 and 518 days]. Four of these
dislocations benefited from a closed reduction and the other three required open surgery. At
the last follow-up, only one patient (1.3%) reported chronic instability. This patient had a
fracture of the greater trochanter which resulted in a greater trochanter nonunion. These
dislocations occurred in patients with an acetabular defect classified Paprosky 3A (n=1,
4.5%) and 3B (n = 6, 28.6%). The dislocation rate was 1.69% for the Kerboull cross, 20% for
the Burch Schneider ring and 38.5% for the ARM®. The six patients with greater trochanter
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damage (n = 4) or nonunion (n = 2) all suffered a dislocation (Fig.4). The rTHA indications of
the hips that dislocated were post-infection reimplantation (30%), revision for recurrent

dislocation (14.3%) and aseptic bipolar loosening (5.9%).

One case of sciatic nerve impingement required surgical revision with change of the

reinforcement device.

Three infections occurred. One was an early infection treated by debridement, antibiotics and
implant retention (DAIR). This infection healed and did not recur as of the final follow-up.

The two other infections required surgical revision with implant change.

Six patients had complications requiring surgical revision without implant change: surgical
reduction of dislocation (n=3), DAIR (n= 1), drainage of hematoma (n = 1), treatment of

greater trochanter nonunion (n = 1).

The following non-surgical complications occurred: closed reduction of dislocation (n = 4),
greater trochanter fracture (n = 1), breakage of screws holding the metal reinforcement device
without loosening (n = 2). Two patients were associated with broken screws of the cage (one
case of Kerboull cross, one case of ARM cage). The fractures were visible on early follow-up
x-rays (< 6 months) but this radiological finding did not evolve over time. Only one of four

Kerboull cross screws, or one of seven ARM screws were broken.

No radiolucent lines, osteolysis or loosening of components was found at last follow-up. The

Oswestry score for these two patients was stage V.

In 6 patients, the acetabular cup was changed: due to aseptic loosening in three patients
(3.89%), infection in two (2.59%) and sciatic nerve impingement in one (1.29%). At the final
follow-up, the dislocation rate was 9.45%, with a single patient having chronic instability.

The cup survivorship (Fig. 5) was 96.1% for aseptic loosening and 92.2% for all causes.
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DISCUSSION

The results of our study confirmed our hypothesis. In complex cases of rTHA with severe
acetabular bone loss, cemented DM cups with metal reinforcement devices provided
satisfactory outcomes in terms of dislocation and revision rates for acetabular loosening at 10
year follow-up.

It was the first study to achieve 10 years of mean follow-up using DM cups in revision, and

one of the few studies in the literature focusing on severe acetabular bone defect.

The aseptic loosening rate in our study (3.89%) was lower than in studies of fixed bearing
cups cemented in reinforcement devices with comparable bone loss and follow-up. For
standard cups cemented in a Kerboull cross, the aseptic loosening rate ranged from 5.6% (at 8
years) [14] to 6.2% (at 11 years) [15]. In our study, there were no cases of aseptic loosening
when a DM cup was cemented in a Burch-Schneider ring, while series with fixed bearing
cups reported 6.3% at 9 years [16], 9.1% at 8 years [17] of aseptic loosening rate. There are
no published long-term studies evaluating the ARM®. While the custom triflanged acetabular
component (Zimmer"™) has a similar design and indication (Paprosky 3) to the ARM®, its
composition differs (porous or hydroxyapatite-coated flanged titanium). In studies with a
comparable follow-up reporting the use of fixed bearing cups cemented in a triflanged
component, the loosening rate ranged from 0% to 11.5% [18,19]; it was 5.3% for techniques

using trabecular metal [20] and between 1.5% and 9% for jumbo cups [18].

Compared with other rTHA studies in which a DM cup was used, the aseptic loosening rate
was similar: 0% at 1.3 years [21], 13.5% at 7 years [22], and 3.9% at 8.5 years [23]. Given the
differences in the type of bone defects between studies, it seems that aseptic loosening
appears between 7 and 10 years (mean of 9.6 years in our study). Thus a minimum follow-up

is needed to evaluate this outcome, justifying long term studies.

Two cases of broken screws were noted, early in the follow-up, but without any modification

at last follow-up.

One explanation for this phenomenon could be the association of a stainless steel cage (less
fatigue-resistant than a titanium alloy device) and a period of soft callus during the graft

integration. As soon as the graft is fully integrated in a remodelled bone callus, fewer
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solicitations on the cage might explain the progression of the device failure pattern. However,

the patients presenting such signs of fixation failure should be closely monitored.

The dislocation rate in our study was 9.45%. Compared with other rTHA studies with DM
cups reporting dislocation rates between 0% and 10,4%[24] [25], our dislocation rate may
appear high. Nevertheless, our study specifically focused on the use of DM cups in patients
who had severe acetabular bone loss, with previously multiple surgeries, muscle weakness,
and who often had a damaged abductor mechanism. The other studies of rTHA with DM cups
were on a different patient population with less bone loss and fewer comorbidities (Table 3).
Our finding of a 1.3% chronic instability rate at 10.7 years is consistent with the 2% rate
reported by Viste et al. at 7 years with the same cup [22]. Compared with other studies of
fixed bearing THA, our chronic instability rate was lower: 1.54% to 8.1% [14] [26] with
Kerboull cross, 2.7% to 8% [17] [27] with Burch Schneider ring, 10.9% with triflanged
components, 2.5% with trabecular metal, and 7.1% for jumbo cups [18]. The chronic
instability rate was higher in cases of greater trochanter nonunion or damage, associated with
a 51% chronic instability with fixed bearing THA [28], while it was 16.7% with DM cups in

our study.

Our study has certain methodological limitations. The most important are its retrospective
design and the small number of cases in which a Burch-Schneider ring (n = 5) or ARM device
(n=13) were used. The lack of a control group was a major limitation. Nevertheless, we had
a mean follow-up of 10 years for each of the three types of reinforcement devices, with more
than half the patients (54%) still alive at the review point. This will allow us to evaluate the

cup’s fixation and stability over a longer period.
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CONCLUSION

The use of a DM cup, cemented in a reinforcement device, for complex acetabular revisions

was a reliable technique with a low surgical revision rate for loosening and/or chronic

instability at a mean follow-up of 10 years. We recommend its use in this indication.

10
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1 patient lost to follow-up

Fig 1: Flow chart for the study
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Fig. 2: NOVAE® STICK dual mobility cup (on top) with the Kerboull cross KE (Serf, Décines, France), the Burch-Schneider ring (Zimmer
Biomet, Warsaw, USA) and the ARM device (Serf, Décines, France)
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435 Fig. 3: X-rays of patients with a DM cup inside a Kerboull cross (A), a Burch Schneider ring (B) or an ARM device (C) at 14 years’ follow-
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Fig 4: X-rays of the patients who suffered a dislocation. Patient A was plagued by chronic instability.
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Fig 5: Cup survivorship, according to the Kaplan Meier method. Left chart: survival free of aseptic acetabular loosening. Right chart: all-

cause survival for the cup.
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Indications for acetabular Study Kerboull Burch Schneider ARM
revision (n=77) (n=59) (n=5) (n=13)
Bipolar loosening 17 (22.1%) 14 3
Acetabular loosening 32 (41.5%) 24 ! 7
(Hemithroptastied 113%) !
Postinfection reimplantation 10 (13%) 7 2 1
Recurrent dislocation / Wear 7 (9.1%) 7
Intraprosthetic dislocation 1(1.3%) 1
Stiffness 2 (2.6%) 2
Acetabular fracture < 85 years 2 (2.6%) 2
Femoral neck fracture < 85 years 1(1.3%) 1
Acetabular protrusion 4 (5.2%) 2 2
Acetabular defects based on Study Kerboull Burch Schneider ARM
Paprosky classification (n=77) (n=59) (n=5) (n=13)
2A 4(5.2%) 4
2B 12 (15.6%) 12
2C 18 (23.4%) 18
3A 22 (28.6%) 18 1 3
3B 21 (27.3%) 7 4 10
459
460 Table 1: Indications for revision THA, and Paprosky grade for acetabular defects
461
462
463
464

Complications N (%0)
With surgical revision: n = 12 (15.6%)
with change of acetabular implants  Aseptic loosening 3(3.89)
Infection-related loosening 2 (2.89)
Sciatic nerve impingement with metal ring 1(1.29)
without change of implants Surgical reduction of dislocation 3(3.89)
Drainage of compressive hematoma 1(1.29)
Treatment of greater trochanter nonunion 1(1.29)
Early infection (DAIR) 1(1.29)
Without surgical revision: n =7 (9.4%)
Closed reduction of dislocation 4 (5.19)
Broken screw 2 (2.89)
Greater trochanter fracture 1(1.29)
Total 19 (24.7)

465 DAIR: debridement, antibiotics and implant retention

466

467 Table 2: Complications in our study with or without surgical revision
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Dislocation Rate

Re-operation

Survival rate

Author Year Acetabular implants N= Acetabular Bone Loss M(e:: rE)U (n) (%) rate for AL Any reason
Y (n) (%) (%)
. 2.3% (not 94.6%
191 11 R4- I\ 0
Langlais et al. [29] 2008 DMC Kerboull 88 AAOS: I: 21; 111: 64; IV: 3 3 1(1.2%) reoperated) at 5 years
- DMC Kerboull / Burch- 1142304+ 111 9Q04- 1\/+120, 0 0 96.1%
Philippot et al. [5] 2009 Schneider / ARM 163 AAOS: 11:33%; 111: 28%; 1V:13% 5 6 (3.7%) 2 (1.2%) at 7 years
Guyen et al. [30] 2009 DMC + Cage 54 NA 22 1(1.85%) 0 NA
. DMC Kerboull / Burch- 1 11 R I\ 0 0 99.3%
Schneider etal. [25] 2011 Sehneider / ARM 96 SOFCOT: I1: 8; 111: 62; 1V: 26 3.4 10 (10.4%) 1 (2%) at 8 years
0,
Civinini et al. [31] 2012 DMC Contour 33 PAPROSKY: 2A:21%; 2B:28%; 3A: 21%; 3B: 12% 3 0% 0% at glﬁars
Hailer etal. [32] 2012 DMC = Cage (5%) 228 NA 2 4(2%) 4(2%) 93%
. + at 2 years
Pattyn et al. [33] 2012 DMC + Ganz 37 NA 13 2 (5.4%) 0% NA
0,
Wegrzynetal. [24] 2014 DMC Kerboull 61 AAOS: 11l 54; 1V: 7 74 0% 12%) 98%
at 7.5 years
0,
Simianetal.[34] 2015 DMC Cementless + Cage 74 NA 73 1(1.4%) 1(1.4%) at%gy/el))ars
Mohammed et al. DMC Cementless + DMC 0 o
[35] 2015 + Cage (n = 24) 44 NA 1.8 0% 0% NA
Hamadouche et al. o o 75.2%
23] 2016 DMC + Kerboull 51 NA 8.5 1 (2%) 2 (3.9%) at 10 years
DMC + cage (Muller, Burch- P o o 91.9%
Lebeau et al. [36] 2017 Schneider, Link) 62 SOFCOT: Il: 4; 111: 45; IV: 9 6.4 1(1.6%) 5 (6.4%) at 8 years
DMC Cementless + DMC 334/
Viste et al. [22] 2017 Kerboull / Burch-Schneider / 52 AAOS 7 3.3% (Chronic instability 2.1%) 7 (13.5%) NA
ARM cage
Chalmersetal. [37] 2018 DMC + Cage 18 NA 3 3 (17%) 0 NA
. OAE 904 IR 0 O O AA- 0 L . 0
our study 2019 DMC Kerboull / Burch 77 PAPROSKY: 2A:5.2%; 2B:15.6%; 2C: 23.4%; 3A: 107 7 (9.45%) Chronic instability 3 (3.89%) 92.2% at 10

Schneider/ ARM

28.6%; 3B: 27.3%

1 (1.3%)

years

Table 3: Main published studies of revision THA in which a dual mobility cup was used with an acetabular reinforcement device (AL: aseptic loosening, DMC: dual mobility cup)
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Fig. 3: X-rays of patients with a DM cup inside a Kerboull cross (A), a Burch Schneider ring (B) or an ARM
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Fig 4: X-rays of the patients who suffered a dislocation. Patient A was plagued by chronic instability.
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Indications for acetabular Study Kerboull Burch Schneider ARM
revision (n=77) (n=59) (n=5) (n=13)
Bipolar loosening 17 (22.1%) 14 3
Acetabular loosening 32 (41.5%) 24 ! 7
Femoral loosening
(Hemiarthroplasties) 1(1.3%) !
Postinfection reimplantation 10 (13%) 7 2 1
Recurrent dislocation / Wear 7 (9.1%) 7
Intraprosthetic dislocation 1(1.3%) 1
Stiffness 2 (2.6%) 2
Acetabular fracture < 85 years 2 (2.6%) 2
Femoral neck fracture < 85 years 1 (1.3%) 1
Acetabular protrusion 4 (5.2%) 2 2
Acetabular defects based on Study Kerboull Burch Schneider ARM
Paprosky classification (n=177) (n=59) (n=5) (n=13)
2A 4 (5.2%) 4
2B 12 (15.6%) 12
2C 18 (23.4%) 18
3A 22 (28.6%) 18 1 3
3B 21 (27.3%) 7 4 10

Table 1: Indications for revision THA and Paprosky grade for acetabular defects



Complications N (%)
With surgical revision: n = 12 (15.6%)
with change of acetabular implants ~ Aseptic loosening 3(3.89)
Infection-related loosening 2(2.89)
Sciatic nerve impingement with metal ring 1(1.29)
without change of implants Surgical reduction of dislocation 3(3.89)
Drainage of compressive hematoma 1(1.29)
Treatment of greater trochanter nonunion 1(1.29)
Early infection (DAIR) 1(1.29)
Without surgical revision: n =7 (9.4%)
Closed reduction of dislocation 4(5.19)
Broken screw 2 (2.89)
Greater trochanter fracture 1(1.29)
Total 19 (24.7)

DAIR: debridement, antibiotics and implant retention

Table 2: Complications in our study with or without surgical revision



Dislocation Rate

Mean FU Re-operation Survival
Author Year Acetabular implants N= Acetabular Bone Loss n) (%) rate for AL rate Any
(years)
(n) (%) reason (%)
Langlais etal. —»50¢ DMC Kerboull 88 AAOS: I: 21; TIL: 64; IV: 3 3 1(1.2%) 2.3% (not 94.6%
[29] reoperated) at 5 years
- DMC Kerboull / Burch- o J— — 96.1%
Philippot et al. [5] 2009 Schneider / ARM 163 AAOS: 11:33%; I11: 28%; IV:13% 5 6 (3.7%) 2 (1.2%) at 7 years
Guyen et al. [30] 2009 DMC = Cage 54 NA 2.2 1 (1.85%) 0 NA
Schneider et al. DMC Kerboull / Burch- T ol TIT. 67 T o o 99.3%
(25] 2011 Schneider / ARM 96 SOFCOT: II: 8; III: 62; IV: 26 34 10 (10.4%) 1 2%) at 8 years
Civinini et al. [31] 2012 DMC Contour 33 PAPROSKY:2A:21%; 2B:28%; 3A: 21%; 3B: 3 0% 0% 7%
12% at 5 years
Hailer et al. [32] 2012 DMC = Cage (5%) 228 NA 2 4 (2%) 4 (2%) 3%
’ - at 2 years
Pattyn et al. [33] 2012 DMC + Ganz 37 NA 1.3 2 (5.4%) 0% NA
Wegrzynetal. 5,y DMC Kerboull 61 AAOS: III: 54; IV: 7 7.4 0% 1 2%) 8%
[24] at 7.5 years
Simian et al. [34] 2015 DMC Cementless + Cage 74 NA 73 1 (1.4%) 1 (1.4%) 9%
at 5 years
Mohammed et al. DMC Cementless + DMC
(35] 2015 + Cage (n = 24) 44 NA 1.8 0% 0% NA
Hamadouche et o 75.2%
al. [23] 2016 DMC =+ Kerboull 51 NA 8.5 1 2%) 2 (3.9%) at 10 years
DMC + cage (Muller, A T AR T 91.9%
Lebeau et al. [36] 2017 Burch-Schneider, Link) 62 SOFCOT: II: 4; I1I: 45; IV: 9 6.4 1(1.6%) 5 (6.4%) at 8 years
DMC Cementless + DMC 334/ . .
Visteetal. [22] 2017  Kerboull / Burch-Schneider 52 AAOS 7 3.3% (Chronic instability 7 (13.5%) NA
2.1%)
/ ARM cage
Chalmers et al.
(37] 2018 DMC + Cage 18 NA 3 3 (17%) 0 NA
‘he COA- o . o .92 A0 159 ic instabilitv ol
Our study 2019 DMC Kerboull / Burch 77 PAPROSKY:: 2A:5.2%; 2B:15.6%; 2C: 23.4%; 107 7 (9.45%) Chronic instability 3 (3.89%) 92.2% at 10

Schneider/ ARM

3A: 28.6%; 3B: 27.3%

1 (1.3%)

years

Table 3: Main published studies of revision THA in which a dual mobility cup was used with an acetabular reinforcement device (AL: aseptic loosening, DMC: dual mobility cup)





