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Abstract
Background Early studies in the literature reported rela-

tively high early minor reintervention rate for the mobile-

bearing unilateral knee arthroplasty (UKA) compared with
short- and midterm survivorship after fixed- or mobile-

bearing UKA. However, whether the long-term function

and survivorship are similar is unclear.
Questions/purposes We therefore asked whether

(1) mobile- or fixed-bearing UKAs have comparable

function (as measured by the Knee Society scores);
(2) mobile- and fixed-bearing UKA have comparable Knee

Society radiographic scores; and (3) the long-term survi-

vorship is comparable.
Methods We retrospectively reviewed 75 patients

(79 knees) with a fixed-bearing UKA and 72 patients

(77 knees) with a mobile-bearing UKA operated on
between 1989 and 1992. Mean age of the patients was

63 years; gender and body mass index (26 kg/m2) were

comparable in the two groups. We obtained Knee Society
function and radiographic scores and determined survival.

The minimum followup was 15 years (mean, 17.2 ±
4.8 years; range, 15–21.2 years).

Results The mean Knee Society function and knee scores
were comparable in the two groups. Radiographically, the

number of overcorrections and the number of radiolucen-

cies were statistically higher in the mobile-bearing group
(69% versus 24%). At final followup, considering revision

for any reason, 12 of 77 (15%) UKAs were revised (for

aseptic loosening, dislocation, and arthritis progression) in
the mobile-bearing group and 10 of 79 (12%) in the fixed-

bearing group (for wear and arthritis progression).

Conclusions This long-term study did not demonstrate
any difference in survivorship between fixed and mobile-

bearing but pointed out specific modes of failure.

Level of Evidence Level III, comparative study. See the
Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Unilateral knee arthroplasty (UKA) is a bone and ligament-

sparing technique that reliably restores knee kinematics
and function for arthritis limited to one compartment of the

knee [2, 3, 25, 30]. Function and survivorship after UKA

improved since its introduction more than 30 years ago as a
result of improvements in designs, indications, materials,

and surgical techniques [17, 36]. Reported function and

survivorship of UKA are better when the anterior cruciate
ligament is intact [3, 6] and kinematic studies suggested

that maintaining the anterior cruciate ligament may be

advantageous in terms of survivorship, stairclimbing abil-
ity, patient satisfaction, and joint kinematics [3, 6, 7, 25,

31]. Historically, the first available UKAs were cemented

fixed-bearing all-polyethylene UKA [17]. In 1986, Good-
fellow and O’Connor described a mobile-bearing metal-

backed UKA designed to improve wear characteristic in
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Background   
Mobile-bearing concept 

Low Contact Stress 

Buechel, 1986 Goodfellow, 1988 

The Oxford Knee 

Mobile bearing knees 

Background   

“surgeons must remember that although the best-fixed bearing knee replacement  
designs performed well, there were numerous designs that did not perform well.  
This also is likely to be the case with mobile-bearing designs” 

Limited rotation of the  
Polyethylene 

Background   

1.  High-flexion  

2.  Postero-stabilized 

3.  Mobile bearing  

1.  Restore normal knee kinematics 

2.  Increase ROM  

3.  Restore patient function 

4.  Minimize wear and improve 
survivorship 

2000: New specific mobile-bearing TKA design 
Characteristics  Goals  

Comprehensive  
Step by step 

 Validation Approach  

LPS-Flex 
Congruous contact 

 to 155°-165° Passive  

LPS Flex Mobile Design 
PRESSURE DISTRIBUTION  

10°  FLEXION 

(3210 N) 

LPS 

D femur 

yellow tibia 

LPS-Flex Mobile  

D femur 

D tibial  

MPa 

LPS Flex Mobile Design 

TM1209.00 
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PRESSURE DISTRIBUTION  

120°  FLEXION 

(3210 N) 

MPa LPS 

D femur 

yellow tibia 

LPS-Flex Mobile  

D femur 

D tibia 

LPS Flex Mobile Design 

TM1209.00 

PRESSURE DISTRIBUTION  

155° FLEXION 

(3210 N)h 

MPa 

LPS-Flex Mobile  

D femur 

D tibia 

LPS 

D femur 

yellow tibia 

LPS Flex Mobile Design 

TM1209.00 

Anterior Tibial Recess: 
Reduces Patellar Impingement  

Reduced Impingement	


•  3D Fluoroscopic studies 

Kinematics 

Background   

1.  Restore normal knee kinematics   

2.  Increase ROM  

3.  Restore patient function 

4.  Minimize wear and improve 
survivorship 

Goals 

? 
YES 

1.  Objective functional outcomes as 
measured by the Knee Society Score and 
range of knee flexion? 

3.  Subjective outcomes and the knee related 
quality of life? 

4.  Sportive activities?  
5.  Correlation between objective and patient-  

reported outcomes?  

Goals of the study   
High-flexion mobile-bearing postero-stabilized TKA 
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•  Study design:  prospective study 

Time 

2001 2005 

Primary TKA 

Osteoarthritis/RA/ONA 

Zimmer® LPS Flex mobile-bearing  

1center 

2007 Inclusion Criteria 

Data Collection 

Procedures 

Material and Methods 

•  Knee Society Score 
– Physical exam and clinical evaluation  
–  Independent observer  (Sandra Coudreuse)  
– Knee score and Function Score  
 

•  Range of knee flexion 
– Same independent observer 
– Two-arms goniometer 
 

Material and Methods 
1.Objective evaluation  

Range-of-motion measurements: Lea & Gerhard, Jbjs Am, 1995  

Rationale of the Knee Society Clinical Rating System: Insall et al, CORR, 1989 

1.  UCLA Score the value of patient activity level in the outcome of THA Beaule et al, 
JOA, 2006 

–  Self-administrated questionnaire (1 mn)  
–  10 points scale ( 0: completly inactive/ 10: High impact 

sport) 
 

2.  Patient perception of Sport and Activities : 
–  Delay? 
–  Type of activity? 
–  Return to previous level? 
–  Patient perception of limitation related to the knee during 

sport practice? 

Material and Methods 
Ability and return to previous level of activity  

Men 
Women 

Right 
Left

The series: 516 knees in 445 patients 
 

unilat
bilat

•  Mean Age= 71.6 ± 8 years old 

•  Mean BMI= 28.3 ± 4.6 Kg/m2 

•  Etiologies :  

Unilateral Bilateral 

140 
376 

Male  

Left 

256 260 

Right  

Female 
146 

299 

N 
knees % 

OA 474 92 

Others* 42 6 

* = post-traumatic OA,ONA, systemic disease  

Material & Methods 

•  Knee Osteoarthritis Outcomes Score 
– self-administrated questionnaire (8 to 10 mn)  
– Free access: www.koos.nu  
– “Improved WOMAC” 
– Validated and correlated with SF-36 QOL 

questionnaire 
 

 

 

Material and Methods 

2.Subjective evaluation  

80

90

100

110

120

130

140

150

flexpre flexionpost

1.  Objective results 
 Range of knee flexion 

 

Preoperative Postoperative 

* 

* p<0.0001 

Preoperative  

Mean=117°±13º 

80 to 140° 

Postoperative  

Mean=128±4º 

85 to 155º 

Results 
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2. Subjective results: patient perception  
 

0

50

100

150

200

250

300

Enthousiastic Satisfied No change Disapointed

Series1

94% 

General overall satisfaction 

Results 

3. Sports and activity results  
UCLA SCORE  

• Mean UCLA : 6.9 ±1.6 

 

• 82% involved in sportive activities  

(373 out of 455) 

 

• Delay before return : 6  ±4 months 

 

0

50

100

150

200

250

1 2 3 4 5 6 7 8 9 10

Series1

Results 

3. Sports and activity results  

WALKING/HIKKING
GARDENING
SWIMMING
EXERCISE/CARDIO
CYCLING
GOLF
SKIING 
HORSE RIDING 
SAILING
DANCING

Type of activity  Patient perception 

1.  Ability to performed the activity/previous 
level  

1.  Better: 72% 

2.  Same: 13% 

3.  Lower:14% 

2.  Percept knee related limitations during 
activities 

1.  None: 35% 

2.  Slight: 50% 

3.  Major: 14%  

  

 

Results 
4. Correlations between objective and subjective scores 

Results 
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* = p<0.001 
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4. Correlations between objective and subjective scores 

Results 

Postoperative Knee Score and KOOS 

* 
* 

* 

* = p<0.001 

1.  Satisfying objective functional outcomes 
 
3.  Satisfying Subjective outcomes and knee related quality 

of life? 
 
5.  Return to previous activity level 

6.  Correlation between objective and patient-reported 
outcomes :  

•  High flexion and Knee score and function during ADL 
•  High flexion and Knee score and function during sport 
•  High flexion and Knee score and QOL 
 

High-flexion mobile-bearing postero-stabilized TKA 

Discussion 
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1.  Kinematics  
     

 
2.  Improve ROM  
 
4.  Fonction restauration  
 

   Yes  
 

•  Limit wear and Improve 
Survivorship ?  

Discussion 
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Men 
Women 

Right 
Left

116 knees in 112 patients Minimum 10 years ?  
 

unilat
bilat

• Age= 69.4 ± 7 years 

• BMI= 28 ± 5 Kg/m2 

• Etiology :  

Unilateral Bilateral 

31 
85 

Male  

Left 

54 

Right  

Female 
23 

89 

N 
knees % 

OA 106 92 

Others* 10 6 

62 

Material & Methods 

0
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iksgenou1 iksgenou2

 
                Knee Society Knee Score 

 

Preoperative Score Postoperative Score 

* 

* p<0.001 

Pre-op  

Mean=55±7 

10 to 70 

 

Post-op  

Mean=96±3 

42 to 100 
 

Results minimum 10 years 
 

   
 

0

10

20
30

40

50

60

70

80
90

100

110

iksfonc1 iksfunc2Preoperative Score Postoperative Score 

* 

* p<0.0001 

Pre-op  

Mean=38±12 

5 to 65 

Post-op  

Mean=91±6 

42 to 100 

   Knee Society Function Score 

Results 

 
  

HKA 178 
Tibial Angle 86° 

Femoral 
Angle 

90° 

Tibial Slope 5° 

Radiological Evaluation 
•  15 non progressive 
lucencies 
•  No PF complications 

Results Revision 

•  1 revision for  tibial loosening 
- tibial revision at 36 months  

•  2 revisions for infection 
-  previous surgery ++  
- 18 and 24 months 
- 2 stage revision 
 

 

Survivorship at 10 ans  
98.2%  considering all 
revisions 

Results 



27/01/12 

7 

27/01/12 

Follow-up : 10 years 
VALG 

deformity : 8° 

27/01/12 

 10 years 
VAR 

deformity : 12° 

Conclusion 

•  Not comparative  
 
•  Step by step comprehensive validation 

approach with more than 10 years of 
experience  

 
•  Basic surgical principals remains the most 

important keys of succes after TKA  
 
 
•    


