
Introduction
Dislocation rates vary from 0.3 to 10% after primary Total Hip 
Arthroplasty (THA) and 14-28% in the revision scenario [1]. 
Multiple surgeries,  neuromuscular disease, cognitive 

impairment, advanced age, tissue damage, and previous 
instability are significant risk factors for post-operative 
dislocations [2]. Although there are various surgical options to 
manage hip instability such as large femoral heads and 
constrained liners, high failure rates have been reported in the 
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Introduction: Prevention of dislocation after total hip arthroplasty (THA) remains a topic of debate. There are various surgical options to 
manage hip instability such as large femoral heads, and constrained liners, although the best option to tackle this is still controversial. In revision 
scenarios with previous well-fixed acetabulum shells, the cementation of polyethylene liners or the cementation of dual mobility (DM) into a 
well-fixed acetabulum shell (Double Socket Technique) has been documented before.
Here, we report a case of re-revision THA, where we have used the Double Socket Technique of retaining the previous well-fixed acetabular shell 
with the cementation of the DM cup along with an anti-protrusio cage inside the socket. To the best of our knowledge, this is the first such a case 
to be reported worldwide.
Case Report: A 54-year-old male who underwent THA in 1990 and an acetabulum cup revision in 2003 presented to us with right hip pain. 
Radiographs showed Paprosky Type 3A femoral bone loss and polyethylene wear. Intraoperatively after removing the polyethylene liner, the 
acetabulum shell was found to be well fixed and therefore retained. To increase stability, an anti-protrusio cage was inserted over it and a DM cup 
was cemented onto it (double socket). The femoral stem was revised using Wagner stem and encerclage wires and a hook plate was used to 
stabilize the osteotomy site.
Conclusion: This technique is a reliable option and helps shorten the surgical time and reduce the bone loss that can occur in extracting a well-
fixed acetabulum shell. The use of a DM cup decreases the chances of instability compared to the cementation of polyethylene liners and 
decreases the high failure rate associated with the use of cementation of constrained liners. The addition of an anti-protrusio cage in addition to 
the Double Socket Technique increases the stability of the construct.
Keywords: Anti-protrusio cage, Dual mobility, Double socket, Revision total hip arthroplasty, Well-fixed acetabulum

Abstract

Learning Point of the Article:
This unique case report introduces a worldwide first case of augmenting the retained acetabular shell with a dual mobility cup using 

Double Socket Technique showcasing its effectiveness in addressing instability, shortening surgical time, and reducing bone loss in patients 
with multiple prior surgeries.

Cage Augmentation of the Retained Acetabular Shell with a Dual 
Mobility Cup using the Double Socket Technique
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revision scenario [3, 4]. The best option to tackle instability in 
the revision scenario is still controversial. The dual mobility 
(DM) THA has been used successfully for instability 
worldwide [5, 6]. These THA have a greater range of motion 
due to the large head-neck ratio, and large head size and also 
provide decreased stresses at the cement interface compared to 
constrained liners [6].
In the revision of the well-fixed acetabular component, the 
cemented acetabular shell extraction can be difficult and can 
increase bone loss that is sometimes present secondary to 
osteolysis [7]. One option in such a revision scenario is the 
cementation of polyethylene liners or the cementation of DM 
into a well-fixed acetabulum shell, also termed the Double 
Socket Technique [7, 8]. The concept of cementing DM into an 

ex isting acetabulum shel l  has been 
documented before [9]. It helps shorten 
the operative time and reduce bone loss or 
damage [10].
Here, we report a case of re-revision THA 
w here we used the Double Socket 
Technique of retaining the previous well-
fixed acetabular shell with the cementation 
of the DM cup along with an anti-protusio 
cage inside the socket. This is the first of 
such a case to be reported worldwide to the 
best of our knowledge.

Case Report
A 54-year-old male know n case of 
ankylosing spondylitis was operated on for 
right THR in 1990 (Charnley) and 
underwent first revision in 2003 where the 

Charnley cup was revised to a large uncemented component. 
Fourteen years after the revision THR, the patient presented to 
us with right hip pain which worsened with activity. On 
presentation, radiographs showed osteolysis in the femur in 
Gruen’s zones 1-7, Paprosky Type 3A femoral bone loss, and 
polyethylene wear (Fig. 1). The acetabular component seemed 
to be well f ixed on radiographs and CT scan. Blood 
investigations and ultrasound-guided aspiration ruled out 
infection.
A posterior approach was taken, and intraoperative samples 
were sent for culture and histopathology. An extended 
trochanteric osteotomy to remove the stem and cement mantle 
was done. The old polyethylene liner was removed (Fig. 2A) 
retaining the acetabular shell which was found to be well-fixed 
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Figure 1: (A, B) Pelvis both hips and lateral radiograph of a 54-year-old male patient with right 
hip THR showing osteolysis in the femur in Gruen’s zones 1-7, Paprosky Type 3A femoral 
bone loss, and polyethylene wear.

Figure 2: (A) Old polyethylene liner is removed by drilling a hole and using a screw to lever the liner out. (B) Anti-protrusio cage is attached 
over the retained acetabulum shell. (C) A dual mobility cup is cemented over the retained acetabulum shell and anti-protrusio cage.
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and stable. As the shell was in protrusion, anti-protrusio cage 
was overlayed over the retained shell of size 56 (Fig. 2B). A DM 
cup of size 47 was cemented on this construct (Fig. 2c). A 
Wagner stem of size 16 mm by 305 mm was used, and 
osteotomy closed using encerclage wires with an additional 
hook plate was used to further stabilize the osteotomy site.
The patient was mobilized from the day of surgery, partial 
weight-bearing with the help of a walker. Intraoperative samples 
sent were negative. Post-operative DVT prophylaxis was started 
in the form of intermittent calf pumps and low molecular weight 
heparin.
The patient was followed up at 2 weeks, 6 weeks, 3 months, 6 
months, and 1 year, till the last follow-up of 2 years. The patient 
was assessed clinically and radiographically at each follow-up. 
Clinically, the patient was asymptomatic until the last follow-up 
mobilized full weight-bearing without support, and had a 
Modified Harris Hip Score (HHS) of 79. Radiologically, there 
were no signs of loosening (Fig. 3).

Discussion
Prevention of dislocation after THA remains a topic of debate. 
There are various surgical options to tackle hip instability, each 
with its own advantages and disadvantages. During revision, 
there is often bone loss and it may need augmentation by mesh, 
cages, or the use of megaprosthesis. In addition, multiple 
surgeries and tissue damage increase the instability of the hip. 
Here, we report a case where we have successfully addressed the 
problem faced during re-revision surgery.
In our case, we have retained the acetabulum shell as it was 
found to be well-fixed and stable. As the acetabulum shell was in 
protrusio (Fig. 1), anti-protrusio cage was inserted over it to 
supplement the stability of our construct (Fig. 2B). Anti-
protrusio cages are used to reconstruct severe acetabular bone 

deficiencies in revision hip replacement that are not 
amenable to reconstruction with porous-coated 
uncemented devices. The use of anti-protrusio cages 
a s s o c i ate d  w i t h  b o n e  g r a f t i n g  i n  a c e t a b u l a r 
reconstructions is reliable because primary fixation and 
good secondary osteointegration are obtained despite 
substantial bone loss [11]. Due to the large surface area 
provided by cages, they can attach larger-sized shells, and 
multiple fixations can provide for biological fixation to 
the pelvis [11]. Schneider et al. [11] found a 10.4% rate of 
dislocation where a DM cup was cemented into anti-
protrusio cages in a series of 96 patients in a mean follow-
up of 41 months. The cemented fixation of DM cups in 
cages appears to be a good option.
In a revision scenario with a well-fixed acetabulum 
component, adequate stability can be achieved by 

revising the modular components and cementing a liner, or 
constrained liner, or cemented cup, or DM cup (Double Socket 
Technique). Although the dislocation rates are reduced with 
constrained liners, they decrease the functional arc of motion 
and increase acetabular cup bone interface contact stress, 
leading to higher rates of acetabular loosening [4]. Khoury et al. 
[12] had a 23% failure rate with the use of constrained 
acetabular liners along with cages in 28-month follow-up of 16 
patients.
We used the Double Socket Technique where we cemented the 
DM cup in the anti-protrusio cage as various studies have shown 
a lower risk of subsequent dislocation, re-revision for 
dislocation, and reoperation using the DM cup. DM is an 
attractive option as the large head improves jump distance to 
dislocation, the impingement-free movement, and reduces 
contact stresses on the acetabular cup bone interface [6]. A 
recent study shows lower dislocation rates at the end of 4 years 
using DM cups cemented into acetabulum shell (double 
socket) than polyethylene liners [13]. The dislocation rate was 
1% in the DM group and 12% in the polyethylene group [13]. In 
a retrospective study of 10 patients who under went 
cementation of DM cup into the well-fixed cementless shell 
(double socket), the authors have found this a viable option to 
treat and prevent instability after revision THA without the use 
of constraint liners at the cement cup interface [14]. At a mean 
follow-up of 3.5 years, the dislocation rate was 10%, HHS score 
improved from 49.3 preoperatively to 71.3. Chalmers et al. [9] 
analyzed 18 patients who underwent cementation of DM cups 
in a well-fixed acetabulum (double socket) and found no 
dissociation of DM at the cement cup interface in their study. 
The authors have reported a post-operative dislocation rate of 
17%. They recommended using this technique for recurrently 
dislocating THAs with well-fixed, well-positioned acetabular 

Figure 3: (A, B) Antero-posterior and lateral radiograph taken at 2-year 
follow-up showing bony union at osteotomy site and showing no osteolysis.
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components and complex acetabular reconstructions in which 
constraints should be avoided. A recent retrospective study of 
28 patients using the Double Socket Technique showed no 
dislocation, dissociation of the cemented DM cup construct, or 
aseptic loosening of the retained metal shell [10]. It ensures a 
straightforward and blood-sparing revision technique in frail 
patients with high surgical risk and/or older than their natural 
life expectancy [10].
To the best of our knowledge, this is the first case reported 
worldwide wherein the Double Socket Technique with retained 
acetabular shell was done along with an anti-protrusio cage in 
revision THA.

Conclusion
Fixation of the cage over a previously well-fixed acetabulum 
shell and cementation of the DM cup appears to be a reliable 
option in a patient with multiple prior revision surgeries. It 

helps shorten the surgical time and reduce the bone loss that can 
occur in extracting a well-fixed acetabulum shell.
The use of a DM cup decreases the chances of instability 
compared to the cementation of polyethylene liners and 
decreases the high failure rate associated with the use of 
cementation of constrained liners. The addition of an anti-
protrusio cage in addition to the Double Socket Technique 
increases the stability of the construct.

Clinical Message

The Double Socket Technique, combining retained acetabular shell, 
anti-protrusio cage, and DM cup cementation, offers a novel and 
effective approach in revision scenarios demonstrating the potential 
benefits of reduced surgical time and bone loss that can occur while 
extracting a well-fixed acetabulum shell.
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