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Abstract  

Background: The use of fixation screws with uncemented cups is controversial particularly for 

dual mobility (DM) cups where perforation of the articular surface could compromise implant 

longevity. We aimed to compare outcomes of total hip arthroplasty (THA) using uncemented DM 

cups with supplementary screw fixation versus simple press-fit fixation. 

Methods: From 235 consecutive THAs performed using uncemented DM cups, 203 were fixed by 

simple press-fit and 32 fixed with additional screws. The Oxford hip score (OHS) and EuroQol 5 

Dimensions (EQ-5D) score were available at 3.3±1.1 years. To enable direct comparison, each 

screw fixation cup was matched to three simple press-fit cups using propensity scores, based on 

age, sex and bone quality. 

Results: The two groups had equivalent age, body mass index, gender distribution, femoral 

morphology and bone quality. Compared to the press-fit group (n=96), the screw fixation group 

had more surgical antecedents (p=0.032), higher femoral neck angles (p=0.028), and received 

slightly larger cups (p=0.036). Revision was required for two (6%) screw fixation cups (only one 

implant-related) and one (1%) press-fit cup (none implant-related). There were no differences 

between OHS (19±8 vs 18±7, p=0.682) nor EQ-5D (0.63±0.37, p=0.257). 

Conclusions: Revision rates were greater for DM cups fixed with additional screws than for those 

fixed by simple press-fit, but clinical scores were equivalent. There was only one implant-related 

revision (acetabular fracture) in the screw fixation group and it is unclear whether this is related to 

the additional screws or to patient/surgical factors. 

Level of evidence: Level IV, retrospective case series. 

 

Keywords: THA; dislocations dual-mobility cup; uncemented; cementless; press-fit; screw 
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1. Introduction 

Dislocation following total hip arthroplasty 

(THA) is a matter of concern, particularly in 

elderly patients, as well as those operated for 

femoral neck fractures or congenital 

deformities.1-3 Dual-mobility (DM) 

acetabular cups are designed with an 

advantageous femoral head-to-neck ratio and 

two articulations to prevent dislocation.4-7 

Uncemented DM cups have proven effective 

at preventing hip dislocations while granting 

satisfactory long-term clinical outcomes and 

survival rates.8-10 

 

Uncemented DM cups have a thin metal 

shell, with porous coating on the outer 

surface to favour bone ingrowth, and mirror-

polished at the inner surface to minimize 

articular friction against a large-diameter 

polyethylene (PE) insert, which in-turn 

assembles with a small-diameter retentive 

femoral head.11-13 Unlike conventional cups 

that serve as a metal-backing for static PE 

inserts, DM cups have articular surfaces that 

accommodate mobile PE inserts. Most 

uncemented DM cups are therefore fixed by 

simple press-fit within the reamed 

acetabulum, but some designs can 

accommodate additional fixation screws for 

cases with osteoporosis, bone loss or 

substantial deformities.14,15  

 

The use of fixation screws with acetabular 

cups remains controversial,16 particularly for 

DM cups where perforations to accommodate 

screws within the articular metal shell could 

compromise PE wear and implant longevity. 

The purpose of this study was therefore to 

compare early complication rates and clinical 

scores of THA with uncemented DM cups 

using supplementary screw fixation versus 

simple press-fit fixation. The hypothesis was 

that supplementary screw fixation does not 

increase the risks of complications nor 

compromise clinical scores in patients with 

equivalent demographics and bone quality.  

 

2. Methods 

The authors retrospectively reviewed the 

records of 235 consecutive THAs performed 

using uncemented DM cups in 215 patients 

(20 bilateral) by three surgeons (JC, JCR and 

LJ) between August 2012 and June 2015, 

using an uncemented femoral stem (Corail, 

Depuy, Leeds, UK) and two types of 

uncemented DM cups: 203 fixed by simple 

press-fit (Novae SunfitTH, Serf, Décines- 

Charpieu, France) and 32 fixed with 

additional screws (Novae EvolutionTH, Serf, 

Décines-Charpieu, France). The authors 

implant DM cups systematically in patients 

aged over 70 years, or in patients under 70 if 

they had femoral neck fractures, congenital 

hip dysplasia, neuromuscular deficits or 

American Society of Anesthesiologists 

(ASA) score >2. All three surgeons used 

SunfitTH cups by default and only used 

EvolutionTH cups where acetabular shape or 

bone quality were deemed suboptimal during 

progressive reaming. Two surgeons used the 

posterior approach while one surgeon used 

the anterolateral (Watson-Jones) approach.  

 

The clinical and radiographic outcomes were 

available for all hips at a mean follow-up of 

3.3±1.1 years (median 3.1, range 2.0–7.2) as 

they were part of a previously published 

study.17 The outcomes available in the 

database covered intraoperative and 

postoperative complications (including 
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periprosthetic cracks/fractures, intra-

prosthetic dislocation, extra-articular 

dislocation, implant failure), Oxford hip 

score (OHS),18 and EuroQol 5 Dimensions 

(EQ-5D) score.19  

 

All outcomes had been collected as part of 

routine assessment, and patients had given 

written informed consent for the use of their 

data and images for research and publication.  

 

 

 

Statistical analysis 

To render the outcomes of the two types of 

DM cups directly comparable, a logistic 

regression model was used to assign 

propensity scores using age, sex and bone 

quality (femoral canal bone ratio), to match 

each screw fixation cup to three simple press-

fit cups. A 1:3 optimal matching algorithm 

was applied to match ‘exposed’ and ‘non-

exposed’ cases on their corresponding 

propensity scores and yielded two groups of 

equivalent age, sex distribution and bone 

quality (Figure 1).  

 

Figure 1: Flowchart of the study cohort 

Initial cohort

n= 235 patients
Cementless I THA with dual mobility cup

August 2012 – June 2015

3 surgeons at 1 centre

203 patients

Novae® SunFitTH

(without screws)

Final cohort

n=128 hips (128 patients)

32 patients
Novae® EvolutionTH

(with screws)

1 to 3 matching by:

- Age

- Sex

- BMI

- Bone quality 

(canal bone ratio)

96 patients

Novae® SunFitTH

(without screws)

32 patients

Novae® EvolutionTH

(with screws)
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Descriptive analyses were performed for 

continuous and categorical variables. 

Shapiro–Wilk tests were used to assess the 

normality of distributions. For non-Gaussian 

continuous data, differences between groups 

were evaluated using Wilcoxon rank-sum 

tests (Mann–Whitney U test). For categorical 

data, differences between groups were 

evaluated using Fisher exact tests. Statistical 

analyses were performed using R version 

3.6.3 (R Foundation for Statistical 

Computing, Vienna, Austria). P-values <0.05 

were considered statistically significant.  

 

3. Results 

The propensity matching yielded two groups, 

the first included the 32 cups fixed with 

additional screws, and the second included 96 

cups fixed by simple press-fit. The two 

groups were equivalent in terms of age, body 

mass index (BMI), gender distribution, 

femoral morphology (canal flare index) and 

bone quality (canal bone ratio and canal 

calcar ratio)(Table 1). Compared to the press-

fit fixation group, the screw fixation group 

had more surgical antecedents (53% vs 30%, 

p=0.032) and higher femoral neck angles 

(129°±7° vs 126°±6°, p=0.028). The screw 

fixation group also received acetabular cups 

of slightly larger diameter (52±3mm vs 

51±3mm, p=0.036) and had a greater 

proportion of hips operated by the posterior 

approach (84% vs 49%, p<0.001). 

 

Table 1: Baseline data of propensity-matched groups (by age, sex, BMI and canal bone ratio) 

 
a 2 acetabular protrusio, 2 arthritis due to congenital dysplasia, and 2 spontaneous destructive arthritis  
b 5 post-traumatic arthritis, 4 acetabular protrusio, 2 arthritis due to congenital dysplasia, and 1 arthritis due to 

acetabular cyst  
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Postoperative complications (Table 2) were 

noted in three hips (9%) from the screw 

fixation group, of which two (6%) required 

revision surgery (due to acetabular fracture at 

six weeks and to deep sepsis also at five 

weeks), and in five hips (5%) from the press-

fit fixation group, of which only one (1%) 

required revision surgery (due to deep sepsis 

at 4 months) and one (1%) required reduction 

under general anaesthesia (due to dislocation 

by traumatic fall). 

 

 

The four hips that underwent revision surgery 

or reduction under general anaesthesia were 

excluded from further analysis. For the 

remaining 30 hips fixed with additional screws 

and the remaining 94 hips fixed by simple 

press-fit, there were no differences between 

their clinical scores, neither in terms of the 

OHS (19±8 vs 18±7, p=0.682) nor the EQ-5D 

(0.63±0.37, p=0.257) (Table 3).  

 

 

4. Discussion 

The use of fixation screws with acetabular 

cups is controversial,16 as the benefits of 

increased stability20 must be weighed against 

the risks of neurovascular damage,21 increased 

access for wear particles, and appearance of 

radiolucent lines around the screws.22 The 

risks could be greater for DM cups because the 

perforation of the articular metal shell, 

Complication Time 

(months)

Treatment Age

(yrs)

Sex BMI CBR OHS EQ-5D

Screw fixation (Evolution, n=32)

Pulmonary Embolism 0.1 Hospitalization and medication 73 M 42.2 0.36 20 0.16

Deep Sepsis 1.4 Revision of PE insert 82 M 25.5 0.52 20 0.79

Acetabular fracture 1.5 Revision of acetabular cup 76 F 34.9 0.43 35 0.34

Simple press-fit fixation (Sunfit, n=96)

Subcutaneous effusion 0.5 Antibiotics 75 F 29.4 0.79 20 0.56

Subcutaneous effusion 0.7 Antibiotics 78 F 22 0.49 35 0.28

Dislocation due to traumatic fall 0.7 Reduction under general anesthesia 70 F 28 0.41 37 0.22

Periprosthetic fracture 4.0 Conservative treatment 71 M 26.7 0.46 12 0.58

Deep sepsis 4.3 Revision of all components 85 M 24.5 0.41 38 -0.24

Abbreviations: BMI, Body Mass Index; CBR, Canal Bone Ratio; OHS, Oxford Hip Score; EQ-5D, EuroQol 5 Dimensions score

Table 2: Descriptive data of patients who presented complications

Mean ±SD Mean ±SD p-value

Oxford Hip Score 19 ± 8 (12 - 36) 18 ± 7 (12 - 47) 0.682 

EuroQol 5 Dimensions score 0.63 ± 0.37 (-0.27 - 1.00) 0.72 ± 0.31 (-0.24 - 1.00) 0.257 

Table 3: Postoperative outcomes of propensity-matched groups (by age, sex, BMI and canal bone ratio)

Screw fixation

(Evolution, n=30)

Simple press-fit fixation

(Sunfit, n=94)

(range) (range)
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necessary to accommodate screws, could 

compromise PE wear and implant longevity.  

 

The present case-matched study revealed that 

the rates of early postoperative complications 

and revisions are greater for DM cups fixed 

with additional screws (9% and 6%, 

respectively) than for those fixed by simple 

press-fit (5% and 1%, respectively), but that 

the functional scores and quality of life scores 

were equivalent among the two groups (Table 

3). Therefore, the hypothesis that 

supplementary screw fixation does not 

increase the risks of complications nor 

compromise clinical scores could not be 

confirmed, but the question merits further 

scrutiny.  

 

Despite propensity matching by age, sex and 

bone quality, the screw fixation group had 

more surgical antecedents (53% vs 30%, 

p=0.032) and higher femoral neck angles 

(129°±7° vs 126°±6°, p=0.028). The screw 

fixation group also received acetabular cups of 

slightly larger diameter (52±3mm vs 

51±3mm, p=0.036) and had a greater 

proportion of hips operated by the posterior 

approach (84% vs 49%, p<0.001). It is 

therefore unclear whether the difference in 

revision rates are related to the additional 

screws or to the baseline patient factors that 

led the surgeon to opt for screw fixation rather 

than standard simple press-fit. 

 

Two of the hips in the screw fixation group 

(6%) required revision, one due to early 

acetabular fracture which could be related to 

the acetabular cup and/or its fixation screws, 

but the other was for early sepsis which did not 

seem to be related to implant design. By 

contrast, only one of the hips in the press-fit 

fixation group (1%) required revision, for 

early sepsis which did not seem to be related 

to implant design. With this premise, there 

was only one implant-related revision in the 

screw fixation group (3%), compared to none 

in the simple press-fit group (0%). And while 

inferences cannot be made based on one 

observation, the single acetabular fracture 

observed could be due to a multitude of 

reasons relating to patient characteristics, 

likely due to the tendency to oversize cups in 

acetabula with poor bone quality or unusual 

acetabular morphology.20 

 

Uncemented DM cups are effective at 

preventing hip dislocations while granting 

satisfactory long-term clinical outcomes and 

survival rates.8-10 They are designed with a 

thin metal shell, with porous coating on the 

outer surface to favour bone ingrowth, and 

mirror-polished at the inner surface to 

optimise articulation against a large-diameter 

PE insert, which assembles with a small 

retentive femoral head.11-13 Unlike 

conventional cups, DM cups have articular 

surfaces, and the use of additional fixation in 

only recommended for cases with 

osteoporosis, bone loss or substantial 

deformities.14,15  

 

The present study has several limitations by 

virtue of its retrospective design. First, the 

sample size of the screw fixation group is 

insufficient to draw conclusions regarding rare 

events, such as complications or revisions. 

Second, the minimum follow-up of two years 

is insufficient for survival analysis, for which 

long-term studies are required. Third,  despite 

propensity matching by age, sex and bone 



Mo Saffarini, et al.   Medical Research Archives vol 9 issue 1. January 2021   Page 7 of 9 

Copyright 2020 KEI Journals. All Rights Reserved                http://journals.ke-i.org/index.php/mra 

 

quality, the two groups differed in terms of 

surgical antecedents, femoral neck angles, cup 

diameters and surgical approach, which casts 

doubts as to whether the different rates of 

complications and revision are related to 

fixation screws or to patient and surgical 

factors. The present study is nevertheless the 

first to compare the outcomes of two dual-

mobility cup designs fixed by simple press-fit 

versus supplementary screws, and could 

provide the equipoise and rationale for a 

randomised controlled trial to provide greater 

evidence on the issue of fixation in DM cups 

that are implanted increasingly worldwide.10 

 

 

5. Conclusions 

The present case-matched study revealed that 

revision rates are greater for DM cups fixed 

with additional screws (6%) than for those 

fixed by simple press-fit (1%), but clinical 

scores were equivalent among the two groups. 

There was only one implant-related revision 

(acetabular fracture) in the screw fixation 

group (3%) versus none in the simple press-fit 

fixation group (0%), and it is unclear whether 

the difference in revision rates are related to 

the additional screws or to patient and surgical 

factors.
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