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Dislocation remains the leading cause of failure following revision total hip arthroplasty. Dual mobility
(DM) constructs, including monoblock cups designed for cementation, reduce but do not eliminate
this risk. Cemented DM constructs offer several unique advantages in revision total hip arthroplasty, and
as such, they have gained popularity. Despite their advantages, a portion of these implants will require
revision for infection or recurrent dislocation. Removal of a cemented DM cup presents numerous
challenges, and there is no effective published technique. Here, we present an effective technique for the
safe removal of one design of cemented DM cup.
© 2023 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/lice

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

Dislocation remains the leading mode of failure following
revision total hip arthroplasty (THA), accounting for 13%-28% of
revision THA cases [1-5]. Revision surgery, particularly for recurrent
dislocation, presents many unique challenges as surgeons must
contend with bone loss, abductor dysfunction, and deficient pos-
terior capsular tissue. This culminates in a higher rate of post-
operative dislocation following revision surgery [6]. Tomitigate this
risk, multiple techniques, including large femoral heads [6-9],
constrained liners [9-13], and dual mobility (DM) [14-16] con-
structs have been utilized with success.

DM bearings offer several benefits. These bearings maximize
femoral head size and alter hip biomechanics, leading to improved
postoperative stability [14,17-22]. By maximizing femoral head
size, DM constructs increase the head-to-neck ratio, jump distance,
and range of motion prior to impingement [7]. However, not all
acetabular components offer modular DM options, and in the
revision setting, it may be advantageous to adjust the effective
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acetabular position. In these cases, cemented DM constructsdthat
is, a monoblock DM cup, designed for cementation, cemented into
an existing acetabular componentdoffer a viable solution. This
technique has been biomechanically validated [21], and several
small studies [23-31] have reported favorable outcomes at early
follow-up.

Given the advantages of cemented DM constructs, in addition to
their clinical success in small series of patients, it is expected that
utilization of this technique will increase. With increased utiliza-
tion, the necessity to revise these constructs is inevitable. Early
anecdotal experience with removal of cemented DM cups indicates
this can be a challenging endeavor. Therefore, there is an urgent
need for identification of an effective technique for removal of
these cemented DM components. Here, we present one such
technique.
Surgical technique

There are several reasons why removing cemented DM
acetabular cups from within a larger, metal acetabular component
may be difficult. Despite manufacturer recommendations, surgeons
often maximize cup size in an attempt to maximize effective
femoral head diameter at time of implantation of the cemented DM
cup. This, in turn, leads to minimal cement mantle for working
access during attempted removal. Additionally, to make matters
worse, most available designs have peripheral ridges to improve
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Figure 1. Cross section of a cemented DM cup cemented (green) within an acetabular component, demonstrating (a) lack of cement interface access due to lack of cement mantle
left and peripheral ridges precluding mantle access, (b) helicoidal burr cutting across the cemented DM cup but leaving the acetabular component unscathed, and (c) an osteotome
being used to centrally dislodge the hemicemented DM component following cutting.
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component fixation. While these are biomechanically advanta-
geous for fixation, they also serve to block access for cement
removal (Fig. 1).

This issue is compounded by the fact that commercially avail-
able cemented DM cups are made of either cobalt-chromium or
stainless steel, leading to increased hardness. Unfortunately,
removal of the outer acetabular component at the bone-implant
interface is often not possible as access to supplemental screw
fixation is not possible without first removing the cemented DM
cup (Fig. 2). For this reason, we have used the following technique
with success in removing cemented DM acetabular components.

A standard posterolateral approach to the hip is performed, and
the acetabular component is exposed circumferentially (Fig. 3). The
cement interface is then assessed to determine if an adequate
mantle is available for access and to safely remove the component.
It has been our experience that this is often not the case (Fig. 4). If it
is determined that the room left for cement mantle at implantation
is inadequate for interface access, we then utilize a metal-cutting
helicoidal burr to cut through the cemented DM cup across its
entire diameter (Figs. 1 and 3). In our experience, this will require
approximately 20-30 minutes to complete and will require 2-3
helicoidal burrs for completion. To minimize metal debris during
this step, we recommend using ultrasound gel to capture metallic
debris as previously described [32]. While we do feel this technique
is safe, surgeons should be careful to ensure overzealous use of the
metal cutting burr does not lead to severe damage of the under-
lying acetabular component when the intention is acetabular
component retention. Typically, intermittent irrigation will allow
clear visualization of the cement interface as the burr is used to cut
through the monoblock DM component.
Figure 2. Case example demonstrating preoperative (a) radiographs of a patient with recur
revised to a cemented constrained liner, and (b) the dual mobility component was remove
Once the cemented DM cup has been halved, an osteotome is
used to hit the hemicomponent into middle of the acetabular
component, disengaging the peripheral ridges of metal from their
cemented mantle. The relief from cutting the cup in half allows this
to occur with relative ease (Figs. 1 and 3). This process is then
repeated for the other hemicomponent, at which point the cement
mantle will be left unobstructed and removal of the acetabular
component can proceed normally. Alternatively, a new liner (a
constrained liner, for instance, if being revised for persistent
instability) can be cemented into the retained acetabular compo-
nent. We have found that the relief provided by the kerf of the
helicoidal burr is critical to allow disengagement of the peripheral
ridges of the cup in the cement interface. This technique is safe and
provides an easy solution to an otherwise difficult problem.
Discussion

Revision THA burden is expected to increase by 43%-70% by
2030 [5]. Recurrent instability continues to be a leading mode of
failure in THA and represents a complex clinical challenge to
overcome [1-3]. Innovative solutions, including DM constructs,
have provided an attractive option for surgeons with evidence to
support their use in cases of persistent instability [17-21]. Recently,
DM cups intended for cementation have become available. In some
circumstances, these cemented constructs are advantageous as
they allow correction of effective acetabular position (both
acetabular version and inclination) and for the use of DM when
modular options are not available, facilitating the retention of well-
fixed acetabular components during revision THA [27].
rent instability in the setting of a cemented dual mobility component. The patient was
d using the technique contained within.



Figure 3. In situ photos of the removal technique demonstrating (a) adequate acetabular exposure via a posterolateral approach, (b) burr cut cemented DM cup allowing for midline
relief for subsequent, (c) removal of the hemicomponent using a centrally directed blow with an osteotome, and (d) remaining cement mantle following successful component
removal. Note the mantle that previously secured the peripheral cup ridges.
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As with the introduction of any new technology, outcomes must
be assessed for the occurrence of unique and unanticipated com-
plications. In the case of DM, there are reports of intraprosthetic
dislocation (IPD) and corrosion with the use of cobalt-chromium
modular liners [33-35]. While cementing a monoblock DM cup
into an existing, well-fixed, or newly implanted porous acetabular
implant avoids the issue of corrosion at the cup-liner interface,
these components remain susceptible to IPD [23,27]. IPD, while
uncommon, is of particular importance given that its occurrence
generally requires reoperation. The reported rates of IPD in the
literature vary from 0%-5.2% [36-38]. However, small series,
reporting on cemented DM cups have reported higher rates of IPD
(up to 11%) [27]. This is likely due to the utilization of these con-
structs in complex reconstructions that are inherently at higher risk
for both extraarticular and IPD [39].

Therefore, while DM has been demonstrated to reduce the
occurrence of instability following revision THA [14,25,28,29], it is
clear that not all recurrent instability will be mitigated [23,26].
Revision for other reasons, including infection, will also be neces-
sary in some patients [24,26]. The removal of modular DM liners
has been the topic of prior publications. However, the removal of
cemented DM liners presents unique challenges. Prior authors have
discussed the removal of cemented polyethylene liners either using
2 screws [40] or reamers to simply thin the liner, allowing for
manual removal [41]. However, in the setting of a cobalt-chromium
or stainless steel cemented DM cup, these techniques are not
helpful. Despite manufacturer recommendations, during implan-
tation, it is typical that surgeonsmaximize the size of the implanted
DM cup such that effective femoral head size is maximized. This
Figure 4. Example of a cemented dual mobility cup (PolarCup, Smith and Nephew,
Memphis, TN) as it may be cemented into a standard acetabular component (REDAPT
Fully Porous Shell, Smith and Nephew, Memphis, TN). Note the lack of access to the
intercomponent interface due to peripheral ridges for fixation. Please also note that no
cement is pictured for easier visualization.
leaves little access to the cement mantle interface between com-
ponents. Additionally, circumferential peripheral ridges on most
available cemented DM components further decrease access to the
interface between components and provide robust fixation, making
removal difficult.

In the absence of supplemental screw fixation, consideration
could be given to removal of the entire acetabular construct en bloc.
However, this is rarely the case, as cemented DM cups are most
useful in complex revision THA. Therefore, herein we propose a
technique for removal of these components. While this technique
requires the tedious cutting of either a stainless steel or cobalt-
chromium DM cup, in our experience, this does reliably allow for
the safe removal of the cemented DM cup.

We recommend using this technique when there is poor access
to the intercomponent interface. Early commitment to cutting the
cup is recommended prior to using undue manual force to remove
the cemented DM cup to avoid catastrophic complications. This is
especially the case when removing a cemented component with
circumferential peripheral rings. We feel that this technique, which
removes a central portion of the cup from the kerf of the burr, is
necessary to allow these peripheral ridges to ‘disengage’ from their
cement mantle, allowing removal. Caution should be taken to avoid
overly forceful hitting of the components, as pelvic fractures could
result. If this is felt to be necessary, we recommend proceedingwith
removal via the technique contained within.
Summary

Removal of a cemented dual mobility component in revision
THA represents a clinical challenge, particularly when the compo-
nent being removed has peripheral ridges limiting access to the
intracomponent interface. In this circumstance, we recommend
cutting the cemented DM component in half, after which the relief
provided by the burr kerf allows each hemi-component to be dis-
engaged and removed.
Conflicts of interest

J. Martin is a paid consultant for Depuy Synthes; all other au-
thors declare no potential conflicts of interest.

For full disclosure statements refer to https://doi.org/10.1016/j.
artd.2023.101211.
References

[1] Goldman AH, Sierra RJ, Trousdale RT, Lewallen DG, Berry DJ, Abdel MP. The
Lawrence D. Dorr surgical techniques & technologies award: Why are
contemporary revision total hip arthroplasties failing? An analysis of 2500
cases. J Arthroplasty 2019;34(7S):S11e6.

https://doi.org/10.1016/j.artd.2023.101211
https://doi.org/10.1016/j.artd.2023.101211
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref1
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref1
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref1
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref1
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref1
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref1


J.M. Wilson et al. / Arthroplasty Today 23 (2023) 1012114
[2] Bozic KJ, Kurtz SM, Lau E, Ong K, Vail TP, Berry DJ. The epidemiology of
revision total hip arthroplasty in the United States. J Bone Joint Surg Am
2009;91:128e33.

[3] Bozic KJ, Kamath AF, Ong K, Lau E, Kurtz S, Chan V, et al. Comparative
epidemiology of revision arthroplasty: Failed THA poses greater clinical and
economic burdens than failed TKA. Clin Orthop Relat Res 2015;473:2131e8.

[4] Haynes JA, Stambough JB, Sassoon AA, Johnson SR, Clohisy JC, Nunley RM.
Contemporary surgical indications and referral trends in revision total hip
arthroplasty: a 10-year review. J Arthroplasty 2016;31:622e5.

[5] Schwartz AM, Farley KX, Guild GN, Bradbury Jr TL. Projections and epidemi-
ology of revision hip and knee arthroplasty in the United States to 2030.
J Arthroplasty 2020;35(6S):S79e85.

[6] Wetters NG, Murray TG, Moric M, Sporer SM, Paprosky WG, Della Valle CJ. Risk
factors for dislocation after revision total hip arthroplasty. Clin Orthop Relat
Res 2013;471:410e6.

[7] Garbuz DS, Masri BA, Duncan CP, Greidanus NV, Bohm ER, Petrak MJ, et al. The
Frank Stinchfield Award: dislocation in revision THA: do large heads (36 and
40 mm) result in reduced dislocation rates in a randomized clinical trial? Clin
Orthop Relat Res 2012;470:351e6.

[8] Berry DJ, von Knoch M, Schleck CD, Harmsen WS. Effect of femoral head
diameter and operative approach on risk of dislocation after primary total hip
arthroplasty. J Bone Joint Surg Am 2005;87:2456e63.

[9] Sikes CV, Lai LP, Schreiber M, Mont MA, Jinnah RH, Seyler TM. Instability after
total hip arthroplasty: treatment with large femoral heads vs constrained
liners. J Arthroplasty 2008;23(7 Suppl):59e63.

[10] Munro JT, Vioreanu MH, Masri BA, Duncan CP. Acetabular liner with focal
constraint to prevent dislocation after THA. Clin Orthop Relat Res 2013;471:
3883e90.

[11] Fricka KB, Marshall A, Paprosky WG. Constrained liners in revision total hip
arthroplasty: an overuse syndrome: in the affirmative. J Arthroplasty
2006;21(4 Suppl 1):121e5.

[12] Della Valle CJ, Chang D, Sporer S, Berger RA, Rosenberg AG, Paprosky WG.
High failure rate of a constrained acetabular liner in revision total hip
arthroplasty. J Arthroplasty 2005;20(7 Suppl 3):103e7.

[13] Clave A, Maurer D, Tristan L, Dubrana F, Lef�evre C, Pandit H. Midterm survi-
vorship of the Lefevre constrained liner: a consecutive multisurgeon series of
166 cases. J Arthroplasty 2016;31:1970e8.

[14] Hartzler MA, Abdel MP, Sculco PK, Taunton MJ, Pagnano MW, Hanssen AD.
Otto aufranc award: dual-mobility constructs in revision THA reduced dislo-
cation, rerevision, and reoperation compared with large femoral heads. Clin
Orthop Relat Res 2018;476:293e301.

[15] Carulli C, Macera A, Matassi F, Civinini R, Innocenti M. The use of a dual
mobility cup in the management of recurrent dislocations of hip hemi-
arthroplasty. J Orthop Traumatol 2016;17:131e6.

[16] Grazioli A, Ek ET, Rudiger HA. Biomechanical concept and clinical outcome of
dual mobility cups. Int Orthop 2012;36:2411e8.

[17] Abdel MP. Dual-mobility constructs in revision total hip arthroplasties.
J Arthroplasty 2018;33:1328e30.

[18] Sutter EG, McClellan TR, Attarian DE, Bolognesi MP, Lachiewicz PF,
Wellman SS. Outcomes of modular dual mobility acetabular components in
revision total hip arthroplasty. J Arthroplasty 2017;32(9S):S220e4.

[19] Stucinskas J, Kalvaitis T, Smailys A, Robertsson O, Tarasevicius S. Comparison
of dual mobility cup and other surgical construts used for three hundred and
sixty two first time hip revisions due to recurrent dislocations: five year re-
sults from Lithuanian arthroplasty register. Int Orthop 2018;42:1015e20.

[20] Jauregui JJ, Pierce TP, Elmallah RK, Cherian JJ, Delanois RE, Mont MA. Dual
mobility cups: an effective prosthesis in revision total hip arthroplasties for
preventing dislocations. Hip Int 2016;26:57e61.

[21] Harwin SF, Sultan AA, Khlopas A, Chughtai M, Sodhi N, Piuzzi NS, Mont MA.
Mid-term outcomes of dual mobility acetabular cups for revision total hip
arthroplasty. J Arthroplasty 2018;33:1494e500.
[22] Li WT, Kozick Z, Sherman M, Restrepo C, Smith EB, Courtney PM. Dual
mobility bearing articulations result in Lower rates of dislocation after revi-
sion total hip arthroplasty. J Am Acad Orthop Surg 2020;28:831e7.

[23] Chalmers BP, Ledford CK, Taunton MJ, Sierra RJ, Lewallen DG, Trousdale RT.
Cementation of a dualmobility construct in recurrently dislocating and high risk
patients undergoing revision total arthroplasty. J Arthroplasty 2018;33:1501e6.

[24] Gabor JA, Feng JE, Gupta S, Calkins TE, Della Valle CJ, Vigdorchik J,
Schwarzkopf R. Cementation of a monoblock dual mobility bearing in a newly
implanted porous revision acetabular component in patients undergoing
revision total hip arthroplasty. Arthroplast Today 2019;5:341e7.

[25] Wegrzyn J, Saugy CA, Guyen O, Antoniadis A. Cementation of a dual mobility
cup into an existing well-fixed metal shell: a reliable option to manage wear-
related recurrent dislocation in patients with high surgical risk. J Arthroplasty
2020;35:2561e6.

[26] Bellova P, Koch F, Stiehler M, Hartmann A, Fritzsche H, Günther KP, Goronzy J.
Cementation of a dual mobility cup in a well-fixed acetabular component- a
reliable option in revision total hip arthroplasty? BMC Musculoskelet Disord
2021;22:982.

[27] Melnic CM, Cohen-Levy WB, Lozano-Calderon SA, Heng M. Treatment of se-
vere acetabular bone loss using a tantalum acetabular shell and a cemented
monoblock dual mobility acetabular cup. J Am Acad Orthop Surg 2022;30:
e301e6.

[28] Moreta J, Uriarte I, Foruria X, Urra I, Aguirre U, Martínez-de Los Mozos JL.
Cementation of a dual-mobility cup into a well-fixed cementless shell in pa-
tients with high risk of dislocation undergoing revision total hip arthroplasty.
Hip Int 2021;31:97e102.

[29] Evangelista P, Okroj K, Plummer D, Della Valle C, Schwarzkopf R. Do cemented
dual-mobility cups confer stability for patients at high risk of dislocation in
revision total hip arthroplasty? J Hip Surg 2018;02:088e91.

[30] Bruggemann A, Mallmin H, Hailer NP. Do dual-mobility cups cemented into
porous tantalum shells reduce the risk of dislocation after revision surgery?
Acta Orthop 2018;89:156e62.

[31] Plummer DR, Christy JM, Sporer SM, Paprosky WG, Della Valle CJ. Dual-
mobility articulations for patients at high risk for dislocation. J Arthroplasty
2016;31(9 Suppl):131e5.

[32] McGrory AC, Replogle L, Endrizzi D. Ultrasound gel minimizes third body
debris with partial hardware removal in joint arthroplasty. Arthroplast Today
2017;3:29e31.

[33] Sonn KA, Meneghini RM. Adverse local tissue reaction due to acetabular corro-
sion in modular dual-mobility constructs. Arthroplast Today 2020;6:976e80.

[34] Kolz JM, Wyles CC, Van Citters DW, Chapman RM, Trousdale RT, Berry DJ. Vivo
corrosion of modular dual-mobility implants: a retrieval study. J Arthroplasty
2020;35:3326e9.

[35] Hemmerling KJ, Weitzler L, Bauer TW, Padgett DE, Wright TM. Fretting and
corrosion of metal liners from modular dual mobility constructs : a retrieval
analysis. Bone Joint J 2021;103-B:1238e46.

[36] De Martino I, D'Apolito R, Soranoglou VG, Poultsides LA, Sculco PK, Sculco TP.
Dislocation following total hip arthroplasty using dual mobility acetabular
components: a systematic review. Bone Joint J 2017;99-B(ASuppl1):18e24.

[37] Hamadouche M, Arnould H, Bouxin B. Is a cementless dual mobility socket in
primary THA a reasonable option? Clin Orthop Relat Res 2012;470:3048e53.

[38] De Martino I, Triantafyllopoulos GK, Sculco PK, Sculco TP. Dual mobility cups
in total hip arthroplasty. World J Orthop 2014;5:180e7.

[39] Martin JR, Barrett I, Sierra RJ, Lewallen DG, Berry DJ. Construct rigidity:
Keystone for treating pelvic discontinuity. J Bone Joint Surg Am 2017;99:e43.

[40] Judas FM, Lucas FM, Fonseca RL. A technique to remove a stable all-
polyethylene cemented acetabular liner in revision hip arthroplasty: a case
report. Int J Surg Case Rep 2015;9:54e6.

[41] de Thomasson E, Mazel C, Gagna G, Guingand O. A simple technique to
remove well-fixed, all-polyethylene cemented acetabular component in
revision hip arthroplasty. J Arthroplasty 2001;16:538e40.

http://refhub.elsevier.com/S2352-3441(23)00116-4/sref2
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref2
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref2
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref2
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref3
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref3
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref3
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref3
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref4
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref4
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref4
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref4
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref5
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref5
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref5
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref5
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref6
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref6
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref6
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref6
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref7
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref7
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref7
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref7
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref7
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref8
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref8
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref8
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref8
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref9
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref9
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref9
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref9
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref10
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref10
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref10
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref10
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref11
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref11
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref11
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref11
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref12
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref12
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref12
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref12
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref13
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref13
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref13
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref13
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref13
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref14
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref14
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref14
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref14
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref14
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref15
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref15
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref15
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref15
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref16
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref16
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref16
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref17
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref17
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref17
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref18
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref18
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref18
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref18
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref19
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref19
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref19
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref19
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref19
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref20
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref20
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref20
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref20
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref21
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref21
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref21
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref21
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref22
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref22
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref22
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref22
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref23
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref23
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref23
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref23
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref24
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref24
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref24
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref24
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref24
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref25
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref25
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref25
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref25
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref25
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref26
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref26
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref26
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref26
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref27
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref27
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref27
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref27
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref27
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref28
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref28
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref28
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref28
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref28
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref29
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref29
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref29
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref29
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref30
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref30
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref30
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref30
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref31
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref31
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref31
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref31
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref32
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref32
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref32
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref32
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref33
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref33
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref33
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref34
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref34
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref34
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref34
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref35
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref35
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref35
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref35
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref36
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref36
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref36
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref36
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref37
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref37
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref37
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref38
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref38
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref38
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref39
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref39
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref40
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref40
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref40
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref40
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref41
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref41
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref41
http://refhub.elsevier.com/S2352-3441(23)00116-4/sref41

	Removing Cemented Dual Mobility Liners From Acetabular Components: A Technical Tip for a Challenging Surgical Problem
	Introduction
	Surgical technique
	Discussion
	Summary
	Conflicts of interest
	References


