
ACETABULAR COMPLEX REVISION WITH CEMENTED DUAL MOBILITY SOCKET
10 years of follow up

CHU de St Etienne 
Pr F FARIZON, G SAYAG



INTRODUCTION



INTRODUCTION

• THA Excellent clinical results (Learmonth ID, Lancet 2007)

• Number of revision THA (rTHA) increase (Kurtz S, JBJS Am 2007) :

- By 2030, the demand for primary THA is estimated to grow by 174% (572,000 THA) in 
USA 

- The demand for hip revision procedures is projected to double by the year 2026

• THA revision projected to grow by 137% (in the USA through 2030)



The projected number of primary total hip arthroplasty (THA) and total knee arthroplasty (TKA) 
procedures in the United States from 2005 to 2030. 

Kurtz S, JBJS Am 2007

EPIDEMIOLOGY



The projected number of revision total hip arthroplasty (THA) and total knee arthroplasty
(TKA) procedures in the United States from 2005 to 2030. 

Kurtz S, JBJS Am 2007

EPIDEMIOLOGY



rTHA,

is a complex orthopaedic procedure
Two problems for the surgeon : 

ASEPTIC 
LOOSENING

(1,5-17%)

INSTABILITY

(10-25%) 

PROBLEMATIC
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construct with an appropriate degree of inclination (40°) and 
anteversion (15°) independent of the position of the cage. In 
15 patients (43%) with abductor deficiency resulting from pre-
vious surgery, a POLARCUP Dual-Mobility System (Smith 
& Nephew, London, United Kingdom) was used to prevent 
instability (Fig. 1b). During cementing, the cement (Palacos; 
Heraeus, Hanau, Germany) bonded to all components of the 
cup-cage construct to reduce micromotion between the indi-
vidual components. A total of 12 hips (34%) had concomitant 
femoral revision. All procedures were performed by the senior 
author (GW).

Postoperatively, patients were mobilized bearing partial 
weight for the first six weeks with gradual increase to full 
weight-bearing thereafter. Close clinical evaluation (six weeks, 
three months, one year, and yearly thereafter) was maintained.

For the clinical outcome, the medical records and radio-
graphs, including anteroposterior (AP) pelvis and lateral view 
of the affected hip, were retrospectively analyzed for complica-
tions and causes of failure including migration, aseptic loosen-
ing, periprosthetic infection, dislocation, and fatigue failure of 
the construct. Acetabular component migration (> 5 mm) was 
assessed according to the criteria published by Massin et al25 
and also by the presence of any circumferential radiolucent 
lines around the acetabular component including the screws. 
The modification by Kosashvili et al18 of criteria first described 
by Gill et al26 was used for radiological evaluation of the cage. 
Definite loosening was considered if the screws or flanges were 
broken, if there was horizontal or vertical migration > 5 mm, or 
if a complete, progressive radiolucent line was present medial 
and superior to the cage or around the screws. Probable loos-
ening was defined as a progressive radiolucency medial or 
superior to the cage and possible loosening was defined as a 
nonprogressive radiolucency, which did not involve the screws. 
The presence of a nonprogressive radiolucency around the tip 
of the ischial flange, which is a common finding and probably 

represents micromotion of the flange, while biological stabiliza-
tion of the acetabular component takes place, was not regarded 
as loosening. PD was considered healed when bone graft was 
incorporated (defined as formation of new bone over the site 
of PD) and acetabular bone stock restored on all radiolog-
ical views. To maximize the reliability of radiological meas-
urements, the radiographs were analyzed by two experienced 
examiners (CH and GW) independently of each other and at 
two different dates.

Failure was defined as those cup-cage constructs that required 
revision surgery or re-operation for any reason or for aseptic 
loosening. Functional outcome was assessed for all surviving 
patients calculating the Harris Hip Score (HHS)27 preopera-
tively and at the latest follow-up.
Statistical analysis. Data analysis focused on the clinical 
outcome and complications. The two-tailed Student’s t test 
was used for comparison of means for continuous variables; 
the Fisher’s exact test was applied for categorical variables. 
Implant survivorship was defined as the time until the first revi-
sion of the construct for any cause and was estimated accord-
ing to Kaplan–Meier analysis with 95% confidence intervals 
(CI). Survival curves were compared using the log-rank test. 
A p-value of < 0.05 was regarded as significant. Calculations 
were performed using GraphPad Prism (GraphPad, La Jolla, 
California).

Results
Implant survivorship. With failure (revision for any cause) 
defined as the endpoint, the overall implant survivorship of the 
cup-cage construct was 91% (95% CI 76 to 97) with 34 hips at 
risk at one year and 89% (95% CI 72 to 96) with eight hips at 
risk at five years (Fig. 2). At a mean follow-up of 47 months (25 
to 84), only one of the 11 hips (9%) without PD had required 
revision, whereas in the presence of PD three of 24 hips (13%) 
required revision surgery. No revision surgery was carried out 

a) Preoperative radiograph of an 85-year-old female patient showing a loose acetabular component with a Paprosky type 3B and Gross type 5 defect 
(pelvic discontinuity). b) Postoperative radiograph showing the cup-cage reconstruction two years postoperatively with no signs of migration or 
loosening. A dual-mobility implant was used due to insufficient abductors as a result of previous surgery.

Fig. 1a Fig. 1b



• The management of acetabular bone loss in revision total hip arthroplasty can be
challenging

• Severe acetabular bone loss and pelvic discontinuity (PD) present particular
challenges in revision total hip arthroplasty (Hipfl 2017)

• In the presence of severe acetabular bone loss , the inherent stability of the 
acetabular component is compromised, resulting in persistent micromotion across
the acetabulum and subsequent implant-loosening

Problematic



Acetabular bone loss and pelvic discontinuity

Paprosky Classification



Procedures for acetabular revision with bone loss

• ACETABULAR RECONSTRUCTION 

Allograft (morcellized, structural, massive)

Metal Ring + Cemented socket 

Trabecular Metal TM

• REPLACEMENT

Jumbo Cup (Mega Cup)    diametre > 66mm ♂ / > 62 ♀



DUAL MOBILITY (DM) SOCKET

• Pr Gilles Bousquet  
(CHU Saint Etienne France 1975) 

• 3 components / 3 joints : 
- Acetabular socket (cementless / cemented)
- Poly liner (free in acetabular component)
- Metal Head (22,2mm)



DUAL MOBILITY in revision

In revision THAs, Dual-Mobility constructs offer lower rates of 
dislocations and re-revisions for dislocations in the midterm.

(Abdel 2018 The Journal of Arthroplasty)



DUAL MOBILITY in revision

The use of a cemented dual mobility socket has provided restoration
of hip stability in 96% of patients presenting with recurrent
dislocation, with less mechanical complication and loosening rates 
than have been reported with constrained systems. 



DUAL MOBILITY in revision

Dual mobility cups provided a dislocation rate of only
3.7% in revision THA, comparable to the one reported
with standard implants for primary THA. 

Revision THA using a dual mobility cup confirms that
this design provides stability, at least up to medium 
term. 

With 7-year survivorship of 96%±3.2, the dual 
mobility design appears to provide better fixation 
than the constrained or tripolar cups often
recommended in these indications.



DUAL MOBILITY in revision

96 revisions, with massive bone loss
Mean follow-up of 41 months (range, 1-101 
months)

Ten dislocations (10.4%)
No intraprosthetic dislocations (IPD)
One revision for aseptic loosening and 
another for septic loosening

The survival rate at 8 years was 95.6%  
(95% CI, 93.3-97.7%) and 99.3% (95% CI, 
98.9-99.6%) if the endpoint was aseptic
acetabular exchange.



NOVAE STICK SERF

SERF, Décines, FRANCE)

Cemented DM

Stainless Steel 316L 

UHMWPE Poly liner

Nine Sizes (45-61mm)



PATIENTS & METHODS



PATIENTS & METHODS

• Retrospective study

• CHU Nord Saint Etienne (2002-2010)

• All patients for acetabular revision with cemented DM in acetabular

metal ring

• 3 types of metal ring : Kerboull Plate, Burch Schneider, ARM ® Serf



Patients 

77 rPTH (74 patients)  included (50 Womens, 24 Mens)   69,8 years (34 ; 88)

Mean follow-up 10,7 years (2,1 ; 16,2)

At last follow-up : 

- 34 patients (45,9 %) died (35 implants) with 105,9 months (26 ; 164) follow up, 

without surgery between revision and death.

- 40 patients (54 %) alive (42 implants), with 148,1 months (102 ; 195) follow up

- 1 patient was lost to follow up



Etiology of acetabular revision

- Acetabular isolated Loosening (41,5%), 

- Bipolar Loosening (22%), 

- Reimplantation after infection (12,9%),

- Recurrent dislocation (9%) 



Acetabular Aseptic Bone Loss

PAPROSKY  Classification: 

- 27.3% IIIB

- 28,6% IIIA

- 23,4% IIC

- 15,6% IIB 

- 5,2% IIA

Number of previous surgery : 2,15 (1:6)



Acetabular Metal Ring, Allograft and socket

Dual Mobility socket NOVAE® STICK (Serf, Décines, France), cemented
(Palacos Genta) on 3 types of acetabular metal ring, according to 
acetabular bone loss.

- 59  Kerboull Plate (SERF, Décines, FRANCE ) : Paprosky IIC-IIIA

- 5  Burch Schneider (ZIMMER BIOMET, Warsaw, USA ) : Paprosky IIIA-IIIB 

- 13 ARM ® (SERF, Décines, FRANCE ) : Paprosky IIIA-IIIB



Allograft Morcelized with bone bank in 98,7% cases (76 revisions)

Metal-polyethylene (metal/PE)

Polyethylene liner UHMWPE with metal head 22,2mm in 42 cases 
(54,5%) or 28mm in 35 cases (45.4%). 



Surgical Procedure

• Postero lateral aproach for all patients

• Acetabular metal ring choice according to pre operative CT Scan, and final 

choice by acetabular bone loss during the surgery



Clinical and Radiological Evaluation 

Clinical Evaluation

- 45 Days after surgery, 3 months, 6 months, 1 year, and 2 or 3 years

- Functionnal Hip Score (pré op, 1 year, and every 2-3 years)

Score Postel Merle d’Aubigné (PMA), Harris Hip Score (HHS), Charnley Score

Radiological Evaluation

- Standard Xray Pelvis and Hip



RESULTS 



Clinical outcome

Pre operative PMA Score : 8,15 +/- 2,59 (7,56 : 8,74) IC 95%  / Last follow up 
: 15,38 +/- 2,2 (14,89 : 15,88) IC 95%

Improvement of 7,23 +/- 3,21 (p < 0,05) 

Pre operative Harris Hip Score (HHS) : 39,53 +/- 9,62 (36,77 : 42,29) IC 95%, 
Last follow up : 71,33 +/- 14,04 (67,30 : 75,37) IC 95%
Improvement of 31,79 +/-17,92 (p < 0,05).



Clinical outcome
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Complications

Sixteen patients (16 patients/17 implants) with complications (19 cases of compilations) : 21,62%. 

Fourteen Womens and Two Mens, 76 yo (52 ; 92)

• Twelve complications cases need surgical procedure (15,6%) at 76,1 months (0,5 : 173) 

- Six cases (7,8%) needs changement of acetabular implant (detail on next slide)

- Six cases without changement of  implants (detail on next slide)

• Seven complications cases without surgical procedure

- 4 closed reductions after dislocation 

- 2 ruptures of materials ( 1 rupture of  screws, and 1 rupture of hook kerboull plate)

- 1 fracture with nonunion of greater trochanter 



Complications
Six cases (7,8%) needs changement of acetabular implant :

- 3 aseptic loosening

- 1 septic loosening

- 1 for impingement with sciatic nerve with ARM (massive)

- 1 for late sepsis

Six cases without changements of  implants :

- 3 open reductions for early dislocations

- 1 early sepsis (changement of head and liner)

- 1 surgery for non union of greater trochanter 

- 1 evacuation of hematoma



Acetabular Aseptic Loosening

3 / 77 acetabular aseptic loosening : 3,89%

(Kerboull Plate at 7, 10 et 12 years) at 9,6 years (7 : 12)

Three Womens, 66 yo (64 ; 69), BMI 24,5 (22,4 ; 26,1),  
with 2 previous surgery (1 ; 3).

No acetabular loosening on Burch Schneider and ARM. 

1 septic loosening of ARM : 1,3% (ARM at 11 years).



Acetabular Aseptic Loosening

Acetabular aseptic loosening according to bone loss

Paprosky Classification : 
Acetabular aseptic loosening on PAPROSKY :
IIB (8,3%)
IIIA (4,5%) 
IIIB (4,8%). 



Dislocation

7/74 patients : Dislocation rate 9,45%

Early Dislocation/ Late (respectively before and after 3 months post op) 
Single Dislocation / Recurrent Dislocation (< 2 dislocations)

Chronic Instability (> 2 dislocations)

Early Dislocation occurs at 37 days (18 : 54)  

Late Dislocation occurs at 338 days (158 : 518) 

Patients characteristics : Womens +++, 68,3 yo (53 ; 87),  BMI 25,7 (19,6 ; 38,3), with 3 previous hip 

surgery (1 ; 6) 



3/7 patients Single Early Dislocation (3,89%) (at 37,6 days) (18 : 40)post op, Open 
reduction (2/3 cases)
No dislocation after reduction, with 100,6 months follow up (53 : 140)

1/7 patient Single Late Dislocation at 158 days (5months) post op, closed
reduction

2/7 patients Two Early Dislocations at 79 days post op (51 : 107) (One open and 
one closed reduction). No dislocation after reduction, with 182,5 months follow up 
(180 : 185)

1/7 patient with chronic instability (6 episodes, closed reduction for all)



X rays of 7 patients with dislocation

Chronic instability (Patient A)



Dislocation rate according to bone loss (Paprosky ): 

No dislocation on IIA, IIB, et IIC

1 dislocation IIIA (4,5% of IIIA)

6 dislocations IIIB (28,6% of IIIB)

All patients with destruction (n=4) or nonunion (n=2) of greater trochanter have dislocated. 

Only one patient with destruction of greater trochanter present chronic instability (16,7% 

of patients with dysfunction of abduction system). 



Dislocation rate according to acetabular metal ring type : 

Kerboull Plate : 1,69%

Burch Schneider : 20% 

ARM : 38,5% 

Dislocation rate according to etiology of acetabular revision : 

Post septic reimplantation: 30%

Revision for chronic instability : 14,3%

Revision for aseptic bipolar loosening : 5,9%



Dislocation rate according to number of previous hip revision

3 previous hip surgery (1 ; 6) before revision

Open Reduction / Closed Reduction according to Early / Late dislocation

Open Reduction : 

60% of patients with early single dislocation

50% of patients with two early dislocaton

0% of late dislocation

Closed Reduction :

Late dislocation and chronic instability



Survival Rate 

At 10 years, survival rate, with explantation for acetabular loosening : 96,1%. 

At 10 years, survival rate, with acetabular explantation for all etiology : 93,5%. 



Partial stable peri-acétabular radiolucency , in zone II in 4 patients

Tilt of acetabular component  was in post op : 47,16 +/-6,24 (31,9 : 64,2), at last FU : 47,36 +/-6,50 

(33,38 : 64,32). 

No patients with surgical revision for instability due to wrong positionning of acetabular implants 

No patients with specific complication of DM : No IPD (Intra Prosthetic Dislocation) at last follow up.

Brooker calcification / Heterotopic ossification : 18 cases Brooker I, 4 Brooker II, 7 Brooker III.

Radiological Analysis



Radiological Analysis

Allograft integration (Oswestry classification) : 1 stade 0 (1,3 %), 4 stade I (5,2 %), 2 stade II (2,5 %), 14 

stade III (18,2 %), 23 stade IV (29,8 %) et 33 stade V (42,8 %). 



DISCUSSION



Clinical and radiological outcome of retrospective study confirm our hypothesis :

Cemented DM in acetabular metal ring with allograft is a reliable solution, with low rate 
of revision for aseptic acetabular loosening or recurrent dislocation, with 10 years mean
follow up.

Dislocations are correlated with : 

- Acetabular bone loss (PAPROSKY III), 

- Type of metal ring (ARM) +++

- Dysfunction of hip abductor muscles (nonunion or destruction of greater trochanter)



In comparison of other series of rTHA with DM : 

Difficult, Heterogeneous series on this points : 

• Different acetabular metal ring ( Kerboull, Muller, Ganz, Burch Schneider…), different socket 
types

• Cemented / cementless DM 

• Severity of bone loss Heterogeneous (low / massive with pelvic discontinuity) 

• Different classification of acetabular bone loss (Paprosky, AAOS, SOFCOT)

• Different etiology of revision (loosening / instability)

• Single dislocation or chronic instability are not specified



Acetabular Loosening rate on other series of rTHA

rTHA with DM cup: 0% - 13,5%  
Hamadouche & al : 3,9% at 8,2 years (51 patients)
Wegrzyn & al : 1,5% at 7,5 years (61 patients)

Lebeau & al : 6,4%, at 8 years (62 patients)

Our results : 3,89% at 9,6 years (7 : 12) 

rTHA with Standard cup
Kerboull Plate : 
Kerboull & al : 5,6% at 8 years (53 patients) 

Makita & al : 6,2% at 11 years (65 patients)

Our results with DM on Kerboull: 3,89% at 9,6 years (7 : 12) 

Burch Schneider : 
Caroll & al : 6,3% at 8,75 years (60 patients)

Our results with DM on Burch Schneider : No acetabular loosening

ARM : 
No data available for ARM , but others massive acetabular metal ring with similar design cup : cage, triflange (Zimmer®)

Hipfl & al : 17% at 5 years

Our results with DM on ARM : 1 septic loosening (1,3%) , no aseptic loosening
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construct with an appropriate degree of inclination (40°) and 
anteversion (15°) independent of the position of the cage. In 
15 patients (43%) with abductor deficiency resulting from pre-
vious surgery, a POLARCUP Dual-Mobility System (Smith 
& Nephew, London, United Kingdom) was used to prevent 
instability (Fig. 1b). During cementing, the cement (Palacos; 
Heraeus, Hanau, Germany) bonded to all components of the 
cup-cage construct to reduce micromotion between the indi-
vidual components. A total of 12 hips (34%) had concomitant 
femoral revision. All procedures were performed by the senior 
author (GW).

Postoperatively, patients were mobilized bearing partial 
weight for the first six weeks with gradual increase to full 
weight-bearing thereafter. Close clinical evaluation (six weeks, 
three months, one year, and yearly thereafter) was maintained.

For the clinical outcome, the medical records and radio-
graphs, including anteroposterior (AP) pelvis and lateral view 
of the affected hip, were retrospectively analyzed for complica-
tions and causes of failure including migration, aseptic loosen-
ing, periprosthetic infection, dislocation, and fatigue failure of 
the construct. Acetabular component migration (> 5 mm) was 
assessed according to the criteria published by Massin et al25 
and also by the presence of any circumferential radiolucent 
lines around the acetabular component including the screws. 
The modification by Kosashvili et al18 of criteria first described 
by Gill et al26 was used for radiological evaluation of the cage. 
Definite loosening was considered if the screws or flanges were 
broken, if there was horizontal or vertical migration > 5 mm, or 
if a complete, progressive radiolucent line was present medial 
and superior to the cage or around the screws. Probable loos-
ening was defined as a progressive radiolucency medial or 
superior to the cage and possible loosening was defined as a 
nonprogressive radiolucency, which did not involve the screws. 
The presence of a nonprogressive radiolucency around the tip 
of the ischial flange, which is a common finding and probably 

represents micromotion of the flange, while biological stabiliza-
tion of the acetabular component takes place, was not regarded 
as loosening. PD was considered healed when bone graft was 
incorporated (defined as formation of new bone over the site 
of PD) and acetabular bone stock restored on all radiolog-
ical views. To maximize the reliability of radiological meas-
urements, the radiographs were analyzed by two experienced 
examiners (CH and GW) independently of each other and at 
two different dates.

Failure was defined as those cup-cage constructs that required 
revision surgery or re-operation for any reason or for aseptic 
loosening. Functional outcome was assessed for all surviving 
patients calculating the Harris Hip Score (HHS)27 preopera-
tively and at the latest follow-up.
Statistical analysis. Data analysis focused on the clinical 
outcome and complications. The two-tailed Student’s t test 
was used for comparison of means for continuous variables; 
the Fisher’s exact test was applied for categorical variables. 
Implant survivorship was defined as the time until the first revi-
sion of the construct for any cause and was estimated accord-
ing to Kaplan–Meier analysis with 95% confidence intervals 
(CI). Survival curves were compared using the log-rank test. 
A p-value of < 0.05 was regarded as significant. Calculations 
were performed using GraphPad Prism (GraphPad, La Jolla, 
California).

Results
Implant survivorship. With failure (revision for any cause) 
defined as the endpoint, the overall implant survivorship of the 
cup-cage construct was 91% (95% CI 76 to 97) with 34 hips at 
risk at one year and 89% (95% CI 72 to 96) with eight hips at 
risk at five years (Fig. 2). At a mean follow-up of 47 months (25 
to 84), only one of the 11 hips (9%) without PD had required 
revision, whereas in the presence of PD three of 24 hips (13%) 
required revision surgery. No revision surgery was carried out 

a) Preoperative radiograph of an 85-year-old female patient showing a loose acetabular component with a Paprosky type 3B and Gross type 5 defect 
(pelvic discontinuity). b) Postoperative radiograph showing the cup-cage reconstruction two years postoperatively with no signs of migration or 
loosening. A dual-mobility implant was used due to insufficient abductors as a result of previous surgery.

Fig. 1a Fig. 1b



Dislocation rate on other series of rTHA

rTHA with DM cup: 0% - 10,4%  
Wegrzyn & al. : 0%  at 89 months (61 patients)

Schneider & al. : 10,4% at 41 months (96 patients)

Viste & al. Chronic instability 2% at 7 years

Our results : 9,45% / 1,29 Chronic instability

rTHA with Standard cup
Kerboull Plate : 
Makita & al : 1,6 % at 11 years (65 patients)

Assi & al. : 20% at at 6,18 years (29 patients)

Our results with DM on Kerboull : 1,69% at 10,7 years

Burch Schneider : 
Ilyas & al. : 9% at 11,5 years (37 patients)

Udomkiat & al. : 23% at 4.6 years (62 patients)

Our results with DM on Burch Schneider : 20% at 10,7 years

ARM :
No data available for ARM , but others massive acetabular metal ring with similar design cup cage, triflange (Zimmer®)

Hipfl & al :  chronic instability 6 % (cup cage and triflange) at 5 years (Meta analysis)

Our results with DM on ARM : chronic instability 1,29% at 10,7 years



Rate of chronic instability according to destruction or nonunion of 
greater trochanter : 

- Our results with DM cup : 16,7 % 

- Taunton et al. with standard cup : 51%



Our dislocation rate, seems to be high in comparison of other DM series, but we
included patients with massive bone loss (Paprosky IV, Pelvic discontinuity), 
destruction of greater trochanter, for acetabular complex revision.

No surgical revision for instability due to dysfunction or problem with DM, No intra 
prosthetic dislocation (IPD) 

Only 1 patient with chronic instability (1,29%) at 10 Years, with dysfunction of hip 
abductor muscles (Fig A)



Limitation of our study :

- Retrospective study

- Low number of patients with Burch Schneider (n=5) and ARM (n=13)

Funding statement
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CONCLUSION



DUAL MOBILITY is a reliable solution for acetabular complex revision (PAPROSKY I-IIIB),

with low rate of acetabular loosening or chronic instability withmean follow up of 10 years.



Clinical cases of rTHA with DM



Case N°1





ARM®(SERF)
Radiological
follow up 
(14 years)



Case N°2







Kerboull Plate, with cimented DM Socket









Radiological follow up at 14 years



Case N°3









Case N°4



Case N°











Case N°5











Complication : Early dislocation 
Reduction
Immobilisation with Brace 6 weeks
No recidive ok dislocation with 12 years follow up







Case N°6

















Case N°7







b



Rupture of 
Kerboull plate 
Hook, without
consequences on 
acetabular
fixation







Case N°8









Case N°9









Case N°10











Case N°11









Early Dislocation 
Open reduction, and 
brace for 6 weeks
No dislocation with 10 
years followup







Case N°12





Case N°13









Message

DUAL MOBILITY is a reliable solution for acetabular revision, 

with low or high acetabular bone loss (PAPROSKY IIIA B).

Cemented DM in acetabular metal ring is a solution for complex acetabular revision, with bone loss

(Paprosky III)

Low rate of acetabular loosening (3,89% at 10 years)

Low rate of chronic instability (1,29% at 10 Years)

No cases of IPD with new generation of PE Liner (UHMWPE) 



Thank you for attention


