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Introduction 

The choice of implant type for total hip replacement in the treatment of femoral neck fractures 

remains debated. Some authors advocate for the systematic use of cemented stems, while 

others do not use dual mobility first-line. We therefore conducted a retrospective study using 

a dual mobility cup (DMC) and an uncemented collared stem (UCS) in order to: 1) confirm 

the low dislocation rate in this indication, 2) assess other surgical complications, in particular 

periprosthetic fractures, 3) ensure that these benefits are maintained over time, at a minimum 

follow-up of 5 years and, 4) assess the rate of revision of the implants. 

Hypothesis  

Our hypothesis was that the dual mobility dislocation rate for the treatment of femoral neck 

fractures was lower than for bipolar hemiarthroplasties or single mobility hip prostheses. 

Patients and Methods 

A retrospective study of 244 femoral neck fractures (242 patients) treated with DMC and 

UCS was conducted, between 2013 and 2014. The mean age was 83 ± 10 years (60-104). The 

occurrence of dislocation, periprosthetic fracture, infection of the surgical site, loosening, 

reoperation and revision were investigated. The HOOS Joint Replacement (JR) score was 

collected. The cumulative incidence with mortality was used as a competing risk. 

Results 

The mean follow-up was 6 years ± 0.5 (5-7). At the last follow-up, 108 patients (50%) had 

died. Twenty-three patients (9.5%) were lost to follow-up. One case of symptomatic aseptic 

loosening of DMC was observed. The cumulative incidence of dislocations and periprosthetic 

fractures at 5 years were 2% (95% CI: 0.9-5.4) and 3% (95% CI: 1.2-6), respectively. The 5-
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year cumulative incidence of surgical site infections was 3.5% (95% CI: 1.8-7). The 

cumulative incidence of reoperations at 5 years was 7% (95% CI: 4.5-11). The causes of 

reoperation were periprosthetic fracture (n = 6), infection (n = 8), postoperative hematoma (n 

= 2) and cup malposition (n = 2). The cumulative incidence of a revision at 5 years was 2.7% 

(95% CI: 1.2-6). The cumulative incidence of a surgical complication from any cause at 5 

years was 9% (95% CI: 6.7-14.8). The mean HOOS JR score was 79 ± 5 (52-92). 

Discussion 

The cumulative incidence of dislocation at 5 years is low and other surgical complications 

(including periprosthetic fractures) do not increase during this period for DMC associated 

with UCS, in femoral neck fractures. The use of this type of implant is reliable in the 

treatment of femoral neck fractures. 

Level of evidence: IV; retrospective study without control group 

Keywords: Dual mobility; Uncemented stem; Displaced femoral neck fracture; Total hip 

arthroplasty; Hip Dislocation; Periprosthetic fracture 
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1. Introduction 

Hip replacement surgery has revolutionized the surgical management of femoral neck 

fractures. It is the recommended treatment for elderly patients [1]. Regarding the type of 

implant, the choice between a total hip prosthesis and bipolar hemiarthroplasty remains 

debated [2-4]. Total hip prostheses are associated with better functional results, a decrease in 

revision rate, lower health costs, but disadvantages include: dislocations, intraoperative blood 

loss and longer operating times compared to bipolar hemiarthroplasties [2– 4]. Thus, the total 

hip replacement is often the preferred option for patients with few comorbidities and a high 

Parker mobility score. 

The benefit of the dual mobility cup (DMC) in reducing the rate of total hip prosthesis 

dislocations has been demonstrated [5–8]. There are many risk factors for dislocations in the 

patient population with femoral neck fractures [9]. For this reason, we systematically use 

DMC for total hip replacement in these patients, although this approach is not systematic [3]. 

Recently, clinical studies have published low dislocation rates, between 0 and 7% with DMC, 

in the treatment of femoral neck fractures [10–19]. However, these studies are primarily 

interested in the rate of short-term dislocations, and none of them look for all mid- and long-

term surgical complications. In addition, some authors report an increased risk of 

periprosthetic fractures with DMC [20]. Likewise, the use of uncemented stems increases the 

risk of periprosthetic fractures [14]. We therefore conducted a retrospective study of femoral 

neck fractures, treated with DMC and uncemented collared stems (UCS), to meet the 

following objectives: 

1. Confirm the low rate of dislocation in femoral neck fractures. 

2. Evaluate other surgical complications, particularly periprosthetic fractures. 
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3. Ensure that these benefits are maintained over time, with a minimum follow-up of 5 years. 

4. Report the revision rate of implants. 

Our hypothesis was that the rate of dislocation of DMC with UCS for the treatment of femoral 

neck fractures was lower than for bipolar hemiarthroplasties or single-mobility hip prostheses, 

without increasing other surgical complications (notably periprosthetic fractures) and the 

revision rate. 

2. Patients and methods 

2.1 Patients 

This retrospective, monocentric and non-comparative study was conducted on patients who 

underwent hip replacement surgery for femoral neck fractures between January 2013 and 

December 2014. We identified 300 hip replacements with neck fractures in the registry of our 

service, during this period. We performed primary total hip arthroplasty with DMC and UCS 

for femoral neck fractures except amongst patients with a Parker mobility score below 6, for 

whom a bipolar hemiarthroplasty is preferred. 

All patients undergoing total hip arthroplasty for a femoral neck fracture were included. The 

exclusion criteria were: bipolar hemiarthroplasty, conventional cup, retentive cup, acetabular 

reinforcement and hip arthroplasty after failure of internal fixation (Figure 1). 

We included 242 patients (177 women, 65 men) or 244 total hip arthroplasties with DMC and 

UCS for femoral neck fractures. At the time of surgery, the mean age and mean Body Mass 

Index (BMI) were 83 years ± 10 (60-104) and 22 kg/m² ± 4 (15-40), respectively. The mean 

American Society of Anesthesiologists (ASA) score was 2.4 ± 0.6 (1-4) with an ASA of 1 in 

11 patients (4%), ASA 2 in 138 (57%), ASA 3 in 88 (36%) and ASA 4 in 5 (2%). The mean 
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preoperative Parker mobility score was 7.4 ± 1.4 (6-9) with Parker 6 in 94 patients (39%), 

Parker 7 in 27 (11%), and Parker 8 and 9 in 121 (50%). Dementia and neurological 

comorbidities (Parkinson's syndrome, neurological deficit of central or peripheral origin) were 

found in 58 patients (24%) and 27 patients (11%), respectively. Four patients (1.7%) had 

undergone spine surgery, and six patients (2.5%) suffered from chronic alcoholism. A total of 

126 (52%) patients had at least one of the following criteria: ASA score greater than or equal 

to 3, dementia, neurological history and history of spinal surgery. The mean time from 

hospital admission to surgery was 2 ± 4 days (0-21). 

2.2 Surgery  

The same standardized surgical technique was used for all patients (Figure 2). Preoperative 

planning was systematically carried out. A posterolateral approach was performed for all total 

hip replacements. Stability was assessed with trial implants. The calcar was prepared with a 

suitable reamer on the test stem to prevent the risk of fracture and to perfectly fit the collar. In 

this series, modern DMC were represented by three types of uncemented DMC with new 

generation polyethylene: 204 (93%) Sunfit TH™ (Serf, Décines, France), 12 (5.4%) Stafit™ 

(Zimmer) and 3 (1.3%) Novae-E™ (Serf, Décines, France). All these cups have primary 

fixation by impaction. The Novae-E cup includes a screw and two additional studs. An 

uncemented stem with a CORAIL™ collar (Depuy, Warsaw, IN) was implanted in all 

patients. No cemented stems were used. 

Cobalt chrome heads (Articul-eze, DePuy) of 22.225mm diameter were used for 43mm 

diameter cups and 28mm heads were used for a diameter of 45mm or more. The piriformis 

tendon and joint capsule were reinserted at the end of the operation. A drain was 

systematically used. No immobilization was put in place postoperatively. Second-generation 

cephalosporin antibiotic prophylaxis was performed in accordance with the recommendations 
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of the French Anesthesiology Society. Prophylaxis of phlebitis was carried out with low 

molecular weight heparin or calciparine for a period of 45 days postoperatively. Full 

resumption of weight-bearing was authorized immediately after surgery except in the event of 

intraoperative complications. Daily rehabilitation was started from the first postoperative day 

until the patient was discharged. 

2.3 Data collection 

Follow-up in consultation by the surgeon was organized at 2 months, 1 year and 5 years. The 

following parameters were collected: dislocation, periprosthetic fracture, surgical site 

infection, symptomatic aseptic loosening, reoperation, and revision of an implant. 

Reoperation is new surgery regardless of the cause. A revision of an implant is the change of 

the implant. The functional Hip Disability and Osteoarthritis Outcome Score Joint 

Replacement (HOOS JR) score was collected. Ethics committee approval was not required as 

this was a retrospective study of data collected during the patient's usual follow-up. When the 

patient had not presented for the 5-year consultation (death or other reason), information was 

collected in the computerized medical file of our institution. The patient was considered lost 

to follow-up if they did not show up for the 5-year consultation and the information could not 

be collected from their medical file. 

2.4 Statistical analysis 

The cumulative incidence at 5 years was used to describe the occurrence of a complication. 

We used a competing risk model, using mortality as a competing risk because the risk of 

death at 5 years was high in this population. The cumulative incidence at 5 years of follow-up, 

with death as a competing risk, was calculated for the following 6 events: dislocation, 

periprosthetic fracture, infection of the surgical site, reoperation, revision and all-cause 



8 

 

complication. R package mstate software was used for the analysis [21]. These data were 

presented with a 95% confidence interval (95% CI). 

3. Results 

The mean follow-up was 6 years ± 0.5 (5-7). At the last follow-up, 108 patients (50%) had 

died and 23 patients (9.5%) were lost to follow-up. The 1-year mortality rate was 15% (n = 

37). The mean HOOS JR score was 79 ± 13.5 (52-92) at the last follow-up, and it was 

calculated for 66 of the 111 living patients remaining at the last follow-up. 

3.1 Complications 

Postoperative complications and their management are summarized in Table 1. Only 1 

intraoperative complication was found: a functionally treated fracture of the greater trochanter 

which did not require reoperation. 

Five dislocations (2%) occurred during follow-up: an early dislocation during the first 

postoperative month, a late dislocation at 10 months postoperatively (Figure 3), and 3 

dislocations occurred between 1 to 2 months. Four dislocations were spontaneous and 1 was 

post-traumatic. Concerning the 4 spontaneous dislocations, 1 patient had a neurological 

history (Parkinson's) and 1 patient had a malposition of the cup in retroversion (radiographic 

measurement). All dislocations were reduced under general anesthesia and none of them had 

further surgery. Only 1 patient had recurrent dislocations and died before reoperation. There 

were no intra-prosthetic dislocations. 

Seven post-traumatic periprosthetic fractures (3.1%) occurred postoperatively. One fracture 

occurred early at 5 months, 5 fractures in the third year, 1 fracture in the fourth year, and 1 

fracture at 6 years. Two fractures were localized to the acetabulum and 5 fractures were 

localized to the femur. A roof fracture, without implant displacement, was found at the 
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acetabular slope, and a transverse fracture, with cup protrusion, was identified. According to 

the Vancouver classification [22], we noted one type A fracture in the femur, two type B2 

fractures, one type B3 fracture and one type C fracture. The median time to onset of a 

periprosthetic fracture was 4 years ± 1.3 (0.2 to 6). 

Eight surgical site infections (3.6%) were reported. The median time to onset of surgical site 

infection was 9.5 weeks ± 25.7 (1-73). All patients were treated by reoperation with lavage, 

implant retention and targeted antibiotic therapy. There was no recurrence of infections with 

this management. There were no revisions for surgical site infections. 

Symptomatic aseptic loosening of DMC (Sunfit TH™) was reported at 31 months. The 

patient died prior to cup revision. 

The causes of reoperation were as follows: periprosthetic fracture (n = 6), infection of the 

surgical site (n = 8), postoperative hematoma (n = 2) and iliopsoas impingement due to cup 

malposition (n = 2) (anteversion <10°). The median time to reoperation was 1 month (0-76). 

The main cause of femoral stem revision was periprosthetic fracture (n = 4). The two causes 

of cup revision were periprosthetic fracture (n = 1) and iliopsoas impingement due to cup 

malposition (n = 2). The median time to revision was 40 months (5-76). 

3.2 Cumulative incidence with death as a competing risk (Figure 4) 

The cumulative incidence of dislocation at 5 years was 2% (95% CI: 0.9-5.4) (Figure 4a). The 

cumulative incidence of periprosthetic fracture at 5 years was 3% (95% CI: 1.2-6) (Figure 

4b). The cumulative incidence of a revision at 5 years was 3% (95% CI: 1.2-6) (Figure 4c). 

The cumulative incidence of surgical site infection at 5 years was 4% (95% CI: 1.8-7) (Figure 

4d). The cumulative incidence of reoperation at 5 years was 7% (95% CI: 4.5-11) (Figure 4e). 
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The cumulative incidence of surgical complications from any cause at 5 years was 9% (95% 

CI: 6.7-14.8) (Figure 4f). 

4. Discussion 

In this retrospective study of a cohort of femoral neck fractures treated with DMC and UCS; 

1) the cumulative incidence of dislocation at 5 years was low, 2) the cumulative incidence of 

other surgical complications remained low at 5 years of follow-up. Finally, 3) the cumulative 

impact of the revision was 3%. 

We selected studies of more than 50 patients to compare our results [10–18] (Table 2). 

Clinical studies of DMC in femoral neck fractures have low minimum follow-up times 

(between 0 and 19 months), and most of them focus on dislocation, without considering other 

surgical complications or revision rates. To our knowledge, our study has the longest 

minimum follow-up period, reporting surgical complications and DMC revision rates, in 

femoral neck fractures. 

Our study identified a cumulative incidence of 2% for dislocation, at 5 years of follow-up. In 

the literature, some series concerning DMC in femoral neck fractures report a low incidence 

of dislocation (0-2%) [10-14] and for others, a higher incidence (3-7%) [15–18]. Meta-

analyzes and randomized control studies concerning conventional implants used in femoral 

neck fractures [2,3] report a risk between 2% to 4% for bipolar hemiarthroplasties and 

between 4% to 8% for total hip prostheses. Our results are comparable to the low incidence of 

dislocation found in some series concerning DMC, and support the fact that DMC has a lower 

incidence of dislocations than conventional implants. 

The difference in the DMC dislocation rate amongst the different series in the literature can be 

explained by selection bias. In the non-selective cohorts [14–18], all femoral neck fractures 
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are treated with DMC during the inclusion period. In selective cohorts, or those with strict 

exclusion criteria [10–14], the low incidence of dislocations can be explained by patient 

selection: elderly patients with cognitive comorbidities or walking difficulties tend to undergo 

bipolar hemiarthroplasties. Consequently, the mean age of patients is higher in series 

reporting higher dislocation rates. Age is known to be a risk factor for dislocation due to 

cognitive decline and muscle weakness [9]. In our study, 20 patients had a bipolar 

hemiarthroplasty during the inclusion period. Our study involves a selective cohort, thus 

introducing selection bias. However, in comparison with the other selective cohorts, the 

number of patients treated with a bipolar hemiarthroplasty is low, resulting in a high average 

age of the patients in our cohort, comparable to the non-selective cohorts. 

Many patient-related and surgical-related factors are associated with an increased risk of 

dislocation [9]; high ASA score, neurological history, history of spinal pathology, non-repair 

of the joint capsule and tilting of the cup out of the socket beyond the Lewinnek safe zone. Of 

our patients, 52% had at least one of these risk factors for dislocation. Multivariate analysis 

was not performed since the incidence of dislocation was very low. 

Some studies suggest that DMC increase hip stability at the cost of a risk of periprosthetic 

fractures, by transfer of forces to the femur [20,23]. In addition, female sex and older age are 

risk factors for periprosthetic fractures [20], over-represented in the femoral neck fracture 

population. However, Jobory et al. [19] did not confirm these findings for femoral neck 

fractures in the Nordic registry: the revision rate for periprosthetic fractures was comparable 

for conventional implants and DMC. In the literature, the incidence of periprosthetic fractures 

varies between 0 and 3.5% with DMC [10–18]. With conventional implants, the rate of 

periprosthetic fractures at 24 months of follow-up was 4.8% for bipolar hemiarthroplasties 

and 5.3% for total hip prostheses in the randomized HEALTH study [3]. We found a low 

incidence of periprosthetic fractures in our study with DMC; 2.7%, although our follow-up 
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was longer. In addition, we used an uncemented stem. Tabori-Jensen et al. [20] associated 

76.7% of their DMC with a cemented stem and reported a higher risk of femoral 

complications with uncemented stems. The use of an uncemented stem would result in more 

periprosthetic fractures than a cemented stem in femoral neck fractures [14,24]. Our 

uncemented stem had a collar. The collar offers good primary stability (we did not use the 

cemented stem due to a lack of primary fixation) but its role in preventing femoral 

complications remains controversial. Demey et al. [24] showed that fractures occurred at 

higher stresses for UCS compared to uncemented stems without a collar, in an experimental 

study. Another in vitro study found no influence of the collar on migration or 

micromovements of the femoral stem [25]. Recently, the National Joint Registries in the 

United Kingdom revealed that UCS reduced the revision rate by 8% compared to cemented 

stems, and by 28% compared to uncemented stems without a collar [26]. The benefit of the 

collar (as used in this study) should be considered in reducing the incidence of periprosthetic 

fractures of uncemented stems in femoral neck fractures. 

In our study, the main cause of reoperations was infection of the surgical site. The cumulative 

incidence of surgical site infections was 4%, at 5 years. This result is comparable with the 

incidence of surgical site infections in the literature, which is between 0 and 4% [10–18]. In 

the HEALTH study, the incidence of surgical site infection was 3% for bipolar 

hemiarthroplasties, and 4% for total hip prostheses [3]. 

In the past, DMC have been associated with an increased risk of aseptic loosening [5]. 

However, modern DMC are associated with a risk of loosening comparable to conventional 

cups, over the long term [27–30]. In femoral neck fractures, Jobory et al. [19] observed a 

lower risk of aseptic loosening with DMC compared to conventional implants in the Nordic 

registry. We observed only aseptic loosening in our DMC cohort. In the literature, few studies 

have focused on aseptic loosening, but this event seems to have a very low incidence; 
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between 0 and 0.8% [11,17,18]. Likewise, the rate of loosening was very low in the HEALTH 

study with conventional implants (0.7%) [3]. Aseptic loosening in femoral neck fractures does 

not appear to be a common complication. Patients with femoral neck fractures have low 

functional demands and a short life expectancy, explaining these results. 

The cumulative incidence of revision was 3% at 5 years, in our study. In a recent review of 

the literature, Jonker et al. [31] showed that DMC prevented dislocation without increasing 

the revision rate in hip prostheses. Very few studies of DMC in femoral neck fractures 

analyze revision rates. Bensen et al. [16] and Tabori-Jensen et al. [17] reported an incidence 

of 5% and 1.4%, respectively, for the revision of hip arthroplasties with DMC. Jobory et al. 

[19] reported a revision rate of 4% for DMC compared to 5.4% for conventional cups. 

Regarding the etiology of the revisions, the first cause is periprosthetic fracture (n = 4) and 

the second is cup malposition (n = 2). The impingement of the psoas with the metallic part of 

the cup has previously been described [32], and the impingement with the polyethylene insert 

of the DMC has recently been reported [33]. We did identify any revisions for dislocation, 

aseptic loosening, or infection of the operative site. For Jobory et al. [19], surgical site 

infection was the primary cause of revision hip replacements with DMC, followed by 

periprosthetic fractures. 

The functional results were evaluated by the HOOS JR score [33]. Our population was 

elderly, and only 66 patients could be evaluated functionally at 5 years because of the 

decrease in cognitive function and the high mortality rate. The Hospital for Special Surgery 

(HSS) score has been reported in the literature for DMC in femoral neck fractures, and was 

between 71 and 94.1, depending on the series [10,11,13,14,17,18]. 

This study has several limitations; 1) its retrospective and non-comparative nature limits its 

level of proof. In addition, 50% of patients were deceased by the last follow-up. However, our 
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1-year mortality rate is comparable with that of other studies treating femoral neck fractures 

[10–18] but the high mortality of this population makes it difficult to assess medium and 

long-term results. In order to take into account death, which is a competing risk for the 

occurrence of a surgical complication, we used a competing risk regression model to reduce 

evaluation bias [35]. 2) Twenty patients were treated with a bipolar hemiarthroplasty, giving a 

selective character to our cohort, but also still offering demographic characteristics close to 

the non-selective cohorts. 3) Finally, the absence of an X-ray available at the last follow-up 

does not make it possible to highlight any asymptomatic complications, although these are 

rarely the cause of surgical revisions in this elderly population. 

 

5. Conclusion 

The cumulative incidence of surgical complications at 5 years is particularly low with DMC 

for femoral neck fractures. Other surgical complications do not increase during this time and 

the incidence of periprosthetic fractures remains low. The combination of DMC and UCS 

appears to offer a reliable surgical technique for the treatment of femoral neck fractures. 
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Table 1. Postoperative complications of the series 

Complications Number (%) Management 
Dislocations 5 (2.2%) Reduction by external 

maneuvers (n = 5) 
Infection  8 (3.1%) Lavage (n = 8) with change 

of moving parts 
Asceptic loosening 1 (0.4%) Death prior to revision 
Periprosthetic fracture 

Acetabulum 
 
 

Femur a: 
A 

B2 
B3 

C 

7 (3.1%) 
2 
 
 
 

1 
2 
1 
1 

 
Orthopedic (n=1) 

Internal fixation (n=1) 
 

Revision (n=5) 

Post-operative hematoma 2 Reoperation (n=2) 
Impingement of the psoas 
with the cup 

2 Revision (n=2) 

Total complications 25 (11.3%) Reoperation (n = 18) 
Revision with cup or pivot 

change (n = 7) 
a Vancouver Classification [22].  
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Table 2. Literature review: series including more than 50 patients and using a double 

mobility cup in femoral neck fractures (Study group 1 = studies with low incidence of 

dislocation (0-2%); Study group 2 = studies with higher incidence of dislocation (3-7%)) 

G
r
o
u
p
  

Authors N= Age  f M 
Dis 
(%) 

PPF 
(%) 

SSI 
(%) 

Cup 
(%) 

Reop 
(%) 

Revision 
(%) 

1 

Assi et al. [10] 174 78 2 1.7 0 0 0 0 NA NA 
Tabori-Jensen 
et al. [11] 

124 74 12 NA 0.8 0.8 0.8 0.8 3.2 NA 

Adam et al. 
[12] 

214 83 9 19 1.4 0.5 2.4 0 3.7 NA 

Hwang et al. 
[13] 

167 72 6 NA 2.3 1.8 0 0 NA NA 

Kim et al. [14] 84 73 12 8 2.4 NA NA NA NA NA 

2 

Boukebous et 
al. [15] 

98 80 0 12 3 3 4 NA 7.7 NA 

Bensen et al. 
[16] 

174 75 0.3 17 4.6 3.4 2.2 NA 9 5.1 

Tabori-Jensen 
et al. [17] 

966 80 19 22 5.5 3.5 1 0.8 5.8 1.4 

Nich et al.  [18] 82 87 12 19 6.7 0 2.4 0 6 NA 
This study 244 82 60 15 2.3 2.7 3.6 0.4 7.2 2.7 

Age = average age; f: Minimum follow-up (in months); M: mortality at 1 year; Dis: 
dislocation; Cup: loosening of the cup; Reop: reoperation; PPF = periprosthetic fracture, SSI 
= surgical site infection, NA = not available 
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LEGENDS OF THE FIGURES 

Figure 1: Flowchart (DMC = Dual mobility cup). 

Figure 2: a) Preoperative and b) Postoperative X-rays showing a femoral neck fracture treated 

with a total hip prosthesis with a dual mobility cup and cementless femoral stem with collar. 

Figure 3: Case of a dislocation of a total hip prosthesis with a dual mobility cup, occurring 

two months after surgery, and secondary to trauma, caused by the patient falling from his 

height. A reduction by an external maneuver under general anesthesia was performed. 

Figure 4. Graphs showing the cumulative incidences at 5 years of follow-up with death as a 

competing risk, presented with a 95% confidence interval, for the following events: 4a: 

dislocation; 4b: periprosthetic fracture; 4c: infection: prosthetic joint infection; 4d: revision; 

4e: reoperation; 4f: surgical complication of any cause. 
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