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Abstract

Purpose: To analyze the long term survivorship and funct ional results of a model of 
uncemented knee prosthesis.
Mat erials and met hods: We carried out  a prospect ive observat ional study of pat ients 
implanted between 1989 and 1996 with the Low Contact  St ress Mobile-Bearing Total Knee 
Replacement  (Depuy, Warsaw, IN, USA). Variables studied included: age, gender, follow-
up, Knee Society Score, implant  survivorship and reasons for revision. A total of 96 
arthroplast ies out  of 127 reached the end of follow-up. Mean age was 79 years. Mean 
follow-up was 14 years. Eleven prostheses were revised (6 following asept ic loosening 
and 5 because of problems with the mobile bearings). Survivorship curves were obtained 
considering length of follow-up, t ime elapsed between the primary and the revision 
surgery and the “ revision following loosening of a metal component ”  and “ need for 
revision”  events.
Result s: When “ need for revision”  was considered as the endpoint , survivorship curves 
revealed a survivorship rate of 96.45% at  9 years and 92.78% at  12 years. When the 
endpoint  was the “ need to revise metal components”  14.5-year survivorship was 93.75%. 
Mean Knee Society Score was 89.2 points.
Conclusion:  The use of the uncemented LCS knee has resulted in excellent  clinical and 
funct ional results as measured by the Knee Society Score, as well as 93.75% survivorship 
at  14 years and a half ,  considering the survivorship of the metal implant .
© 2009 SECOT. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Implant  integrat ion with bone surface depends on 3 
parameters: bone-implant  contact , which must  not  be 
greater than 2 μm (the ideal is 0.5 μm); movement  at  the 
bone-implant  interphase, that  must  be less than 28 μm 
since if  these values are greater the format ion of fi brous 
t issue predominates over the format ion of bone t issue and, 
last ly, the characterist ics of the contact  surface of the 
implant , which can vary according to the model and the 
manufacturer from spheres or fi bres soldered to the surface, 
sprayed with a fi lm of metal/ ceramic, solut ions of ceramic 
or microtextures and macrotextures.1

The applicat ion of these principles to knee replacement  
arthroplasty has made it  possible to develop uncemented 
implants. Although series have been published with 
disheartening survival results,2-5 there have also been 
studies with similar values for cemented and uncemented 
long-term survival.6-11 On the other hand, it  must  not  be 
forgot ten that  the use of cement  is not  without  complicat ions, 
such as fat ty embolism, migrat ion of cement  part icles or 
induct ion of bone resorpt ion.12-14

Mobile components have been int roduced in uncemented 
knee arthroplasty models with the aim of improving survival 
of the implants and decreasing shear forces between bone 
and implant . Mobile components absorb part  of the forces 
generated by the load, but  have the drawback of adding 
another interface, which could mean an increase in the 

generat ion of wear part icles. Another drawback is the 
possibilit y of luxat ion of these components.

Two of the most  important  elements to achieve long term 
survival are opt imum osteointegrat ion and minimal wear of 
mobile components.15 In this study we show our experience 
with an uncemented model of prosthesis with mobile 
components in the t ibia and patella. This is a prospect ive 
study with ret rospect ive data collect ion, in which survival 
is assessed and the endpoint  events are the need for implant  
replacement  due to loosening of any component  and long 
term funct ional results.

Patients and methods

We included in this study all pat ients operated between 
1989 and 1996. We carried out  a prospect ive follow-up of 
pat ients who received an uncemented Low Contact  St ress 
(LCS) Mobile-Bearing Total Knee Replacement ®,  Depuy 
Johnson&Johnson (Warsaw, IN, USA), that  was formed by a 
t ibial t ray with a cent ral pressure-fi t  pivot  with a cont inuous 
porous surface both on the t ray and on the pivot . The 
femoral component  also had a contact  area with a cont inuous 
porous coat ing. It  is ‘ J’  shaped on the lateral plane and has 
2 lugs on the condyles to support  the fi t  of the prosthesis. 
The patellar component  is formed by a metal t ray, also with 
a cont inuous porous surface, with 3 lugs to achieve a 
pressure-fi t .  The polyethylene is mobile and has a surface 
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Resumen

Obj et ivo: Analizar la supervivencia a largo plazo y el resultado funcional de un modelo 
de prótesis de rodilla no cementada.
Mat erial  y mét odo: Realizamos un estudio prospect ivo observacional de pacientes opera-
dos ent re los años 1989 y 1996 con el modelo Low Contact  St ress Mobile-Bearing Total 
Knee Replacement ® (Depuy, Warsaw, IN, EE. UU.). Las variables estudiadas fueron edad, 
sexo, t iempo de seguimiento, puntuación del Knee Society Score (KSS), supervivencia del 
implante y mot ivos de la revisión. Un total de 96 art roplast ias de 127 completaron el 
seguimiento. La media de edad fue de 79 años. La media de seguimiento fue de 14,5 
años. Once prótesis se reintervinieron (6 por afl oj amiento asépt ico de implantes y 5 por 
problemas de componentes móviles). Se obtuvieron curvas de supervivencia al considerar 
el t iempo de seguimiento, el t iempo desde la cirugía primaria hasta la reintervención 
y el episodio “ recambio por afl oj amiento de componente metálico”  y “ necesidad de re-
intervención” .
Result ados: Las curvas de supervivencia arroj aron una supervivencia del 96,45% a los 9 
años y del 92,78% a los 12 años, y se consideró la “ necesidad de reintervención”  como 
punto fi nal. Al considerar la necesidad de recambio de componentes metálicos, la super-
vivencia a los 14 años y medio fue del 93,75%. La puntuación media del KSS funcional fue 
de 89,2.
Conclusión: En nuest ra experiencia y con el modelo protésico ut il izado, las prótesis tota-
les de rodilla no cementadas proporcionan un resultado clínico y funcional excelente, 
valorado por el KSS, y una supervivencia del 93,75% a los 14 años y medio al considerar 
la supervivencia del implante metálico.
© 2009 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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that  is congruent  with the anterior surface of the femoral 
component , which gives it  self-cent ring capacity. The design 
of the art icular surfaces makes it  possible to achieve 
stabilit y and congruence on extension, both on the sagit tal 
and the coronal plane. The model has undergone 
modifi cat ions over t ime. Possibly the most  important  
modifi cat ion was the change of the mobile menisci in the 
original design for rotator polyethylene. The cross-shaped 
anchorage of the patellar component  was also modifi ed. 

We included 129 total knee replacements (TKR) performed 
in 117 pat ients, of which 10 died and 14 did not  correct ly 
complete follow-up, which left  93 pat ients (96 TKR) 
available for study. In these pat ients we analysed the 
variables in the database and drew up implant  survival 
curves, and defi ned the event  marking the end of implant  
life as the need for re-operat ion for any reason. To assess 
uncemented implant  survival, we only considered re-
operat ions due to loosening of some metal component  as 
failures. Mean age was 79 years (range: 58 to 98) at  the end 
of follow-up, 88.7% were women and 11.3% were men. The 
diagnosis was osteoarthrit is in 90% of cases. Follow-up was 
14 1/

2
 years (range: 12 to 18). As to the survival of the metal 

implants, 6 loosenings took place. In all cases the loosenings 
were non-sept ic and the lack of an infect ious complicat ion 
was determined by culture.

Surgery was performed under spine surgery without  
ischaemia. Implantat ion was performed using the standard 
anterior approach with internal parapatellar arthrotomy. 
The pat ients were hospitalized for one week after surgery 
and underwent  assisted rehabilitat ion during that  t ime. The 
subsequent ly came in to consultat ion after surgery for the 
removal of their st it ches, at  one month, at  3 months, at  6 
months and then once a year; at  each visit  an X-ray cont rol 
was performed and the Knee Society Score (KSS) was fi lled 
in. In those cases in which some of the components were 
replaced, samples were sent  to the Microbiology Service to 
rule out  any possible infect ious cause of loosening.

The following variables were registered during the study: 
personal details, age, sex, date of operat ion and subsequent  
operat ions, model of prosthesis used, and KSS.16 This 
assessment  scale has 2 parts: the fi rst  scores mobilit y, 
stabilit y and axis art iculat ion, the second funct ionality, 
with scores for pain (50: no pain; 45: slight  occasional; 40: 
only on stairs; 30: walking and on stairs; 20: moderate 
occasional; 10: moderate cont inuous, and 0: severe), mean 
distance walked (50: without  any limit ;  40: more than 
1,000m; 30: 500–1,000m; 20: less than 500m; 10: does not  
leave home, and 0: cannot  walk), funct ionality going up and 
down stairs (50: goes up and down normally; 40: goes up 
normally and comes down leaning on banister; 30: goes up 
and comes down leaning on banister; 15: goes up leaning on 
banister and cannot  come down, and 0: cannot  go up or 
down stairs) and uses an aid to walk (20: uses crutches or a 
frame; 10: uses 2 walking-st icks; 5: uses one walking-st ick 
and 0: does not  use any aid). All the details of each pat ient  
were entered into a computerized database (Microsoft  
Access).

Data was analysed using the SPSS 9 stat ist ical programme. 
The descript ion of the qualitat ive data was carried out  as 
absolute frequencies and percentages and quant itat ive data 
by means, medians, ranges and typical deviat ion, according 

to data dist ribut ion. Kaplan-Meier curves were used to 
study implant  survival.

Results

The mean t ime to re-operat ion due to metal component  
loosening was 11 years. Therefore, survival was 93.75% at  
14 1/

2
 years of follow-up (fi g. 1). We considered the endpoint  

event  “ re-operat ion due to any cause” , there were 11 re-
operat ions, so this meant  an 88.54% global survival at  14 1/

2
 

years. Globally the causes of re-operat ion (table) were 6 
non-sept ic loosenings (6.25%), 3 t ibial polyethylene wears 
or breakages (3.12%), 1 t ibial polyethylene subluxat ion 
(1.04%) and 2 patella polyethylene ruptures (2.08%). One of 
these pat ients presented 2 patellar polyethylene luxat ion 
dissociat ions, therefore fi nally the patellar component  was 
removed. The survival curve showed a mean survival of 
96.45% at  9 years of follow-up and 92.78% at  12 years of 
follow-up, with a confi dence interval of 95%. Mean t ime to 
replacement  was 11 years due to failure of the metal 
component  and mean t ime to re-operat ion due to any cause 
was 10 years.

As to the funct ional result ,  for the pat ients in our series 
the mean KSS was 89.2 out  of a total of 100. Analysing these 
by item, for pain the mean value was 43 out  of 50 (absence 
of pain was 50), for distance walked it  was 36 out  of 50. And 
39.78% of pat ients needed to use a walking-st ick by the end 
of the study and 1.07% needed a frame.

Discussion

Uncemented knee prosthesis fi rst  began to be used in the 
1980s. Buechel and Pappas12 designed the model used in this 
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study, and, current ly, this is the uncemented model of most  
extended use. The creators themselves have published good 
results obtained by the cemented version of this model on 
several occasions.17,18

A cont inuous porous surface has been added to 
uncemented prosthesis models, since with part ial porous 
surfaces secondary loosening occurred due to the format ion 
of fi brous bridges in non-porous areas,12 the design of 
congruent  surfaces and mobile components, both in the 
t ibia (mobile menisci and later a rotat ing plat form) as in 
the patella.19 Berger et  al4 found in 131 TKR, followed-up 
for 11 years, that  they had to revise 48% of the patellar 
components and almost  10% of the t ibial components. The 
authors concluded that  it  was necessary to abandon 
uncemented TKR, but  they also recognized that  the high 
failure rate was due to a poor design (the metal plat form 
patella had no mobile plat form) and a poor surgical 
technique, since the femoral components were in slight  
internal rotat ion, which caused impact ion of the lateral 
part  of the patella on the femur. In the Swedish register, 20 
the authors found a relat ive risk of revision of 1.4 of 
uncemented t ibial components and, on st rat ifying by 
disease, this higher risk was only seen in pat ients with 
arthrit is and not  other pathological condit ions such as 
rheumatoid arthrit is. This has led some authors to 
recommend hybrid models21 in which there is only t ibial 
cementat ion.

Cemented prosthesis models have extensive medical 
literature support ing their long-term survival and funct ional 
results. Bozic et  al22 analysed, at  8 years, 344 cemented 
TKR with a survival of 95.9% including re-operat ions due to 
any cause, and 99.5% considering only non-sept ic loosening. 
Vessely et  al23 followed-up for 16 years 331 TKR that  had a 
95.9% global survival, which was 97% if  only mechanical 
failure was considered and 98.8% if  only non-sept ic loosening 
was considered to be implant  failure. In our study, global 
survival was 92.78% at  12 years and 93.75% at  14 1/

2
 years if  

we only consider re-operat ions due to non-sept ic loosening 
of any metal component , results which are comparable to 
the series ment ioned. The existence in the medical 
literature of studies that  have shown good survival rates for 
uncemented implants must  also be taken into account . 7,9,10,22 
These are extensive series that  have had good survival 
fi gures, both for gonarthrosis and rheumatoid arthrit is. 
Amongst  these, Sorrels et  al9 saw that , in spite of the fact  
that  radiolucent  lines can be seen in the t ibial t ray, these 
do not  necessarily mean there is loosening and they are not  
progressive. The survival rates obtained in our series are 

similar to those shown by these authors, if  we compare 
them with studies with more years of follow-up: 88.54% at  
14 1/

2
 years in our series, in comparison with 89%9 and 89.5%10 

at  12 years and 94% at  8 years.25

Rand et  al24 analysed predict ive factors for TKR survival 
and amongst  these included cemented fi xat ion in comparison 
with uncemented fi xat ion. Although it  is t rue that  in their 
study there were more than 11,000 cemented implants and 
only 259 uncemented implants, therefore the volume of 
data and experience of the surgeons with one and the other 
type of implant  was not  balanced. The designers of LCS18 
themselves saw a similar survival at  10 years (97.4%), 
between cemented and uncemented implants, but  that  
later improved slight ly in the case of uncemented implants 
(98.3% at  18 years in comparison with 97.7% at  20 years in 
cemented implants).

When comparing funct ional results using the KSS, the 
results obtained in our study (mean 89.2 with the funct ional 
KSS) are similar to those of other series.7,8,10 Basset t 11 in 
1,000 TKR (516 cemented and 84 uncemented) an obj ect ive 
and funct ional KSS of 91.1 and 90.2 in uncemented and 89.6 
and 83.5 in cemented TKR, respect ively.

The causes of re-operat ion are very varied according to 
the studies. In the concrete case of the LCS, since this was 
a model with mobile components, the complicat ions these 
may cause (fracture, metal t ray dissociat ion, wear, 
breakage, etc.) have affected a signifi cant  percentage of 
re-operated pat ients. This is the case for our series, in 
which almost  half  the cases re-operated were due to 
problems related to mobile parts. The fi rst  LCS version used 
a model with mobile menisci that  generated problems unt il 
it  was subst ituted by a rotat ing plat form. Huang et  al10 in a 
study of 598 TKR (276 mobile menisci and 322 rotat ing 
plat forms) had 8 cases of failure of t ibial polyethylene, all 
of them with models of mobile menisci.  They at t ributed 
this to an insuffi cient  thickness of the lateral facet  of the 
meniscus that  generated greater wear. Furthermore, they 
consider that  failures in mobile parts are due to 3 main 
causes: insuffi cient  polyethylene thickness, malposit ion of 
the t ibial t ray and soft -t issue interposit ion in the patellar 
polyethylene.  However, Bert  et  al26 had 6% of this type of 
complicat ions with rotat ing plat forms and only 1.3% with 
mobile menisci,  all during the fi rst  6 months. For these 
authors, it  is fundamental to carefully measure the spaces 
during fl exion and extension and soft  t issue balance. Weaver 
et  al27 believe that  sacrifi cing the posterior cruciate ligament  
in a mobile plat form system is risky because it  grants too 
much freedom of movement . In our experience, problems 

Table List  of re-operated pat ients due to metal component  loosening

Cause of revision Time to re-operation, years Age, years

1 Non-sept ic loosening of t ibial and femoral components 14 70

2 Non-sept ic loosening of t ibial and femoral components 15 75

3 Non-sept ic loosening of t ibial and femoral components  6 72

4 Non-sept ic loosening of t ibial component 13 78

5 Non-sept ic loosening of t ibial and femoral components  8 71

6 Non-sept ic loosening of t ibial component 13 73
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with mobile components have been the cause of some cases 
of re-operat ion: cases of polyethylene rupture, polyethylene 
wear or luxat ion-disassociat ion after t rauma. In our series, 
therefore, we performed a total of 6 re-operat ions, a 
percentage that  is in line with the studies of the above 
ment ioned authors.

In spite of greater experience and the many scient ifi c 
publicat ions on cemented TKR, uncemented TKR const itutes, 
in our experience, a valid opt ion both as to survival and 
funct ional results.
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