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Abstract
Introduction: Total knee arthroplasties in young patients are on the increase. There are inconsistent reports on function 
and complications, even in patients with rheumatoid osteoarthritis. The aim of this study was to analyze a group of total 
knee arthroplasties in <55 year-old patients so as to evaluate prosthetic survival, radiologic failure and functional results. 
Materials and Methods: We analyzed retrospectively 53 total knee arthroplasties in 46 patients (age average: 49 years 
old [26-54 range]) and an average follow-up of 6.5 years (2-15 range). Preoperative diagnoses were: 46 idiopathic gon-
arthrosis, 5 post-traumatic gonarthrosis and 2 osteonecrosis. Twenty-two patients had previous surgeries. We used 49 
imported implants and 4 made-in-Argentina implants. Medical-functional results were assessed using the Knee Society 
Score and the WOMAC; radiologic evaluation was carried out by the Knee Society system. 
Results: The functional KSS score improved from 49.3 to 92.6 on average, and the knee own score went from 46.8 to 
post-operative 91.4. Average WOMAC scores were 2.3 for pain, 2.6 for rigidity, and 27.3 for functional capability.  Sixty 
percent of the patients showed <1-mm radioluscent lines that did not advance. There were three infections that required 
two-stage revision and did well, and four cases of rigidity treated by arthroscopic mobilization. Prosthetic survival was 
94.34%. 
Conclusions: Total knee arthroplasty in <55 year-old patients was a trustworthy procedure regarding function improve-
ment, with acceptable prosthetic survival considering surgical history. There were no radiologic failures at last follow-up. 
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Reemplazo total de rodilla en pacientes menores de 55 años con gonartrosis. Seguimiento de 
2 a 13 años

Resumen
Introducción: Los reemplazos totales de rodilla en jóvenes siguen aumentando. Se publicaron resultados inconstantes 
sobre la función y las complicaciones, inclusive en pacientes con artritis reumatoide. El propósito de este estudio fue 
analizar un grupo de reemplazos totales de rodilla en pacientes <55 años para evaluar la sobrevida de la prótesis, las fallas 
radiológicas y los resultados funcionales. 
Materiales y Métodos: Se analizaron retrospectivamente 53 reemplazos totales de rodilla en 46 pacientes (promedio 
de edad: 49 años [rango 26-54]) y un seguimiento promedio de 6.5 años (rango 2-15). Los diagnósticos preoperatorios 
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fueron: 46 gonartrosis idiopáticas, 5 postraumáticas y 2 osteonecrosis. Veintidós tenían cirugías previas. Se utilizaron 49 
implantes importados y 4 nacionales. Los resultados clínico-funcionales se evaluaron mediante el Knee Society Score y el 
WOMAC, la evaluación radiológica se efectuó con el sistema de la Knee Society.
Resultados: El puntaje KSS funcional mejoró de 49,3 a 92,6 en promedio y el puntaje propio de rodilla pasó de 46,8 
a 91,4 en el posoperatorio. El puntaje WOMAC promedio fue de 2,3 para dolor, 2,6 para rigidez y 27,3 para capacidad 
funcional. El 16% presentó líneas de radiolúcidas <1 mm que no progresaron. Hubo tres infecciones que requirieron una 
revisión en dos tiempos, con evolución favorable, y cuatro casos de rigidez tratados mediante movilización artroscópica. 
La sobrevida de la prótesis fue del 94,34%.
Conclusiones: El reemplazo total de rodilla en pacientes <55 años fue un procedimiento confiable en cuanto a la mejoría 
de la función, con una aceptable sobrevida de la prótesis considerando los antecedentes quirúrgicos. No se observaron 
fallas radiológicas al final del seguimiento. 

Palabras clave: Reemplazo total; rodilla; jóvenes; artrosis primaria; artrosis secundaria.
Nivel de Evidencia: IV

Introduction

Total knee arthroplasty (TKA) is a successful procedure 
in the treatment of advanced gonarthrosis.1-3 Its results are 
predictable and reproducible, especially in >65 year-old 
patients—there are reports that show excellent prosthetic 
survival, higher than 95% at 20-year follow-up.4-6 How-
ever, due to the patient’s active lifestyle and, therefore, 
the theoretical possibility of future mechanical loosening, 
many surgeons delay the indication of arthroplasty in <55 
year-old patients.  

Kuts et al.7 report on approximately 70,000 TKAs in 
<55 year-old persons per year in the US and project, ex-
trapolating data from the latest two decades, that by 2030 
there will be 1,000,000 TKAs. W-Dahl et al.8 inform that 
these tendency is not exclusively American, since both 
Swedish and Australian records show similar projec-
tions. Obviously, the number of TKAs in this age group 
is increasing remarkably in the world. However, there are 
not many publications on long-term follow-up in young 
patients with gonarthrosis, and most of them include pa-
tients with rheumatoid osteoarthritis. 

The aim of this study was to carry out a retrospective 
analysis assessing a series of <55 year-old patients with 
diagnosis of osteoarthritis subject to TKA, so as to deter-
mine the prosthetic survival, functionality, and radiologic 
failure.

Materials and Methods 

Between 1997 and 2011 we carried out 1049 primary 
TKAs—117 in <55 year-old patients. Inclusion criteria 
were: 1) diagnosis of osteoarthritis, 2) age < 55 years old, 
3) a minimum of 2-year follow-up and 4) complete medi-
cal and radiologic follow-ups by the last evaluation.

Among the 117 patients, 62 had diagnosis of rheuma-
toid osteoarthritis; therefore, they were excluded from the 

analysis. Another patient (2 TKAs) was also excluded be-
cause of shear inconsistencies with the rest of the popula-
tion stemming from his underlying condition (myelome-
ningocele).

Eventually, the series was made up of 53 TRAs in 46 
patients (28 women and 18 men who averaged 49 years 
old [ranging from 26 to 54] at the time of the surgery), 
with an average follow-up of 6.5 years (ranging from 
2 to 14); we treated 30 right knees and 23 left knees. 
Twenty-two out of the 46 patients had previous surger-
ies: 10 (21.7%) had been subject to knee arthroscopy 
for partial meniscectomy, and two (4.34%) for recon-
struction of the anterior cruciate ligament; three (6.5%) 
showed osteosyinthesis for tibial plateau fracture, and 
seven (15.2%), tibial osteotomy to correct misalign-
ment. 

Pre-operative diagnoses were as follows: 46 cases of 
primary gonarthrosis, two cases of osteonecrosis, five 
cases of post-traumatic gonarthrosis—two consecutive 
to ligament (anterior cruciate ligament) injury, and three 
consecutive to tibial plateau fracture. 

We used made-in-Argentina prostheses in four cases 
(Implantes Fico®, Villalba®), and imported prostheses in 
49 knees:  PFC® Sigma® (DePuy Orthopaedics, Johnson 
& Johnson, Warsaw, Ind., US) in 26 cases; PFC Sigma 
All-Poly® (DePuy Orthopedics, Johnson & Johnson, War-
saw, Ind., US) in 10, PFC Sigma® RP® (rotator plateau) 
(DePuy Orthopedics, Johnson & Johnson, Warsaw, Ind., 
US) in eight; Scorpio® (Stryker Howmedica, Newbury, 
United Kingdom) in three; NexGen® (Zimmer®, Win-
terthur, Switzerland) in another case and TC3® (DePuy, 
Johnson & Johnson, Warsaw, Ind., US) in the knee of one 
patient with serious 25º-valgum knee deformity and in-
competent medial collateral ligament.

All the surgeries were carried out by the same surgical 
team, which used the same surgical technique in a lami-
nar-flow operating-room with hypotensive spinal anesthe-
sia and a 320-mmHg haemostatic cuff.
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We carried out a knee anterior approach with medial 
parapatellar arthrotomy in the 53 cases. We used a femoral 
intramedullary cutting guide and a tibial extramedullary 
cutting guide. We administered the patient three prophy-
lactic doses of e.v. 1 g-cefazolin (before, during and after 
the surgery) and abdominal subcutaneous low molecular 
weight heparin during three weeks to prevent them from 
developing thromboembolic episodes. 

All the patients were applied a Robert Jones-type ban-
dage in the limb operated on during three weeks, until 
stitches were removed. Rehab consisted of sitting on the 
bed border the first 24 post-operative hours and of two-leg 
standing and walker-assisted walking at post-operative 
day 2, so as to move on to two Canadian clubs-assisted 
walking during three weeks. Post-operative follow-ups 
were carried out at post-operative weeks 3, 6, and 9 and 
then at post-operative months 3 and 6, so as to continue 
later with yearly control evaluations.  

The medical and functional assessment of the series 
was carried out using the Knee Society Score9 (KSS) both 
pre-operatively and at last follow-up. We also used the 
WOMAC (Western Ontario and McMaster Universities 
Osteoarthritis index)10 post-operatively. Moreover, we 
performed an X-ray analysis to assess pre-operative and 
post-operative femoral-tibial axes, the orientation of the 
tibial bone cut, osteolytic zones or radiolucent lines and 
their advance comparing the immediately post-operative 
one with the last follow-up X-ray. We used the protocol 
described by Ewald (Knee Society)11 to locate radiolu-
cency in the cement-bone inter-phase. With respect to the 
inclination of the tibial osteotomy to insert the prosthesis, 

we considered a neutral-to-3º-varum orientation as the 
appropriate tibial cut. All >5mm2 radiolucent zones not 
found in the immediately post-operative X-ray were con-
sidered as osteolysis zones.12 

Results 

Medical results 
The KSS results showed functional improvement of 43 

marks—from average 49.3 (ranging from 21 to 76) before 
the surgery to average 92.6 marks (ranging from 47 to 98) 
after the surgery. Medical assessment showed an increase 
from 46.8 (ranging from 18 to 78) before the surgery to 
average 91.4 (ranging from 62 to 100) after the surgery. 
The average WOMAC scores were: 2.3 (ranging from 0 
to 4) for pain; 2.6 (ranging from 0 to 4) for rigidity and 
27.3 (ranging from 5 to 48) for functional capability at 
last follow-up. We detected an increase in ROM from av-
erage 87º (ranging from 10º to 130º) before the surgery to 
average 109º (ranging from 2º to 130º) after the surgery. 
Forty-three patients reported satisfaction with the proce-
dure. 

Radiologic results 
The pre-operative radiologic assessment showed a neu-

tral-to-varum tibial-femoral axis in 22 knees, a neutral-to-
3º-valgum in 12 cases, a 4º-to-8º-valgum in seven knees 
and a >8º valgum in 12 knees. On the other hand, post-
operatively we found a final neutral-to-3º-valgum in 22 
knees and a 4º-to-8º-valgum in 31 cases (Figure 1). 

Figure 1. A. Fifty-two year-old patient with osteoarthritic varum knee deformity and15-year history of medial 
meniscectomy. B. Total knee arthroplasty at three-week follow-up. C and D. X-rays at 8.2-year follow-up. 

A B C D
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We found <1mm-radiolucent lines in zones 1 and 2 
in the tibial component in eight cases; in zone 4 in three 
knees and in zone 1 in three femoral components in the 
immediately post-operative radiologic evaluation. At last 
radiologic follow-up, we did not detect advance or evi-
dence of osteolysis, neither did we see >1mm radiolucent 
lines. In 47 (88.68%) out of the 53 knees, we verified an 
appropriate tibial osteotomy (from neutral to 3º-varum). 
In two cases, the bone cut showed a neutral-to-3º-valgum 
orientation, whereas in the remaining four knees, there 
was a 4º-to-5º-varum inclination.

Complications
There were three (5.6%) prosthetic infections, which were 

treated with two-stage revision using spacer and prosthetic 
change. One of them occurred nine years after the surgery 
due to the knee joint introduction of a foreign body through 
a stabbing wound. Another infection occurred one month 
after the TKA in a patient with previous diagnosis of se-
quela of tibial plateau fracture, operated on two years before 
with infection-failure osteosynthesis that had to be removed 
with surgical irrigation (Figure 2). The third patient with 
prosthetic infection attended evaluation with inflammatory 
signs three months after the surgery; he had an extra-artic-
ular deformity with previous surgeries. The three patients 
did well—they have had a longer-than-2-year follow-up 
of the prosthesis re-implantation with no complications. 

There were four (7.54%) cases of knee rigidity that 
were treated with arthroscopic mobilization, after which 
all patients showed >90º-ROM. 

At last follow-up, prosthetic survival rates taking 
implant revision for any reason as end point were of 
94.34%.

Discussion 

Although in our series 47.8% of the patients had history 
of surgery, we found considerable functional improve-
ment and pain relief. Although complications rates were 
higher than 13%, at last follow-up prosthetic survival 
rates were of 94.34%; three cases required revision for 
infection, something that we neither associate with age 
nor with activity levels. 

In the two patients that suffered near post-operative 
infections, surgery was highly challenging due to the ar-
throfibrosis that came as a consequence of the previous 
surgeries, what prolonged unavoidably surgical times. 
Moreover, one of them had suffered a tibial plateau frac-
ture which had been treated with osteosynthesis three 
years before the surgery; afterwards this patient devel-
oped a septic process that was treated with surgical irri-
gation and specific antibiotic treatment, with remission 
of the infectious process. Even though we were careful 
enough, we consider prolonged surgical times, previous 
osteosynthesis or surgeries and previous septic processes 
as recognized risk factors for the development of septic 
complications following TKA.13-15

The remaining patient had a septic prosthetic loosening 
as a consequence of a stabbing wound and foreign body 

Figura 2. A. Twenty-six year-old patient with history of osteosynthesis in medial tibial plateau in right knee. 
B. Total knee arthroplasty. C. Prosthetic infection one month after the surgery. The patient is given a knee spacer. 
D. Prosthetic re-implantation at post-operative month three, once infection has healed. 
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introduction in the knee joint nine years after the surgery; 
therefore, in spite of surgical history, we do not associate 
infection with surgery.

We did not find differences in KSS and WOMAC scores 
among the different prostheses that we used. 

At the time of analyzing the causes of early develop-
ment of gonarthrosis in middle-age populations, we find 
that, although idiopathic gonarthrosis is still dominant, 
other entities such as cartilage, meniscus and ligament in-
juries, and fractures and osteotomies around the knee play 
more crucial a role, since they  cause greater wear in the 
joint.16-21 Moreover, a great percentage of the published 
series involves patients who also have rheumatoid osteo-
arthritis, generating an heterogeneous group of conditions 
with inconsistent or contradictory post-operative results 
(Table).21-33  

Harrison et al.,23 as well as W-Dahl et al.8, reported great-
er risks of revision in <60 and <55 year-old patients, re-
spectively, as compared to elder patients. Moreover, they 
highlight that TKAs represent the procedure associated 
with the lowest revision rates as compared to unicompart-
mental knee replacements and proximal tibia osteotomies. 
Rand et al.24 analyzed more than 11,000 TKAs in a span 
of 22 years, and reported lower prosthetic survival rates in 
young men with primary diagnosis of gonarthrosis.

On the contrary, in a revision of literature in 2007, 
Keeney et al.25 reported prosthetic survival rates of 90.6-
99% in <55 year-old patients during the first 6-10 years 

of follow-up, and those of 85-96.5% in a 15-year projec-
tion, affirming that the most frequent reasons for revision 
might be failure of the patellar component, instability or 
infection, what does not seem to differ from the reasons 
for revision in elder patients.  

Among the reports that involve exclusively patients 
with gonarthrosis, it is worth mentioning Diduch et al.’s26, 

which analyzed results in 103 TKAs for idiopathic and 
post-traumatic gonarthrosis in <55 year-old patients. 
They report excellent results at eight-year follow-up and 
estimate an implant survival of 87% at 18-year follow-up; 
moreover, they highlight improvement in activity levels in 
98% of the individuals. Duffy et al.27 report 52 TKAs in 
patients who averaged 53 years old, with prosthetic sur-
vival rates of 96% at 10 year-follow up and those of 86% 
at 15-year follow-up. Mont et al.28 in their series of 35 pa-
tients 10 years younger on average (43 years old), report 
prosthetic survival rates of 97% at seven-year follow-up. 
Stern et al.29 evaluated a series of 68 TKAs with an aver-
age follow-up of 6.2 years and average 50 years of age. 
They published excellent functional results, no cases of 
mechanic failure, and prosthetic survival rates of 94%, 
due exclusively to the use of metallically-based patellar 
implants that had to be revised. 

Series such as Odland et.al’s30 and Loner et al.s31, with 
average follow-ups of 12.5 years and 7.9 years respec-
tively, are the ones that report the highest rates of failure 
due to mechanic loosening. These percentages were as-

Table. Series that include patients with osteoarthritis and rheumatoid osteoarthritis or only rheumatoid osteoarthritis. 

Authors (year) Diagnosis Number of 
patients/Age

Follow-up 
(years)

Prosthetic Sur-
vival 

Complications

Crowder et al.32

(2005)
100% of rheumatoid 

osteoarthritis
47/43 18 100% at 15 years

93,7% at 20 years
12% of 

polyethylene-osteolisis 
wear

Hoffmann et al.33

(2002)
57% of osteoarthritis

25% of reumathoid osteoarthritis
18% other

75/42 9.3 100% 0% of mechanical 
failure

12 linner changes

Sorrells et al.34

(2001)
79% of osteoarthritis

21% of rheumatoid osteoarthritis
117/56 8.5 85% at 14 years 7% of revisions 

Duffy et al.35

(1998)
63% of rheumatoid osteoarthritis

24% of osteoarthritis
13% other

74/43 12.6 95% at 15 years Patellofemoral pain
Patellar fracture

Gill et al.36

(1997)
54% of osteoarthritis

43% of rheumatoid osteoarthritis
3% of others

68/50.7 9.9 96% at 18 years 4.4% of patellofemoral 
pain

2,9% of septic loosening 

Ranawat et al.37

(1989)
73% of rheumatoid osteoarthritis 

27% of osteoarthritis
62/52 6 99% rheumatoid 

osteoarthritis
94% osteoarthritis

Radiolucency

Garabano et al.38

(2014)
100% of rheumatoid 

osteoarthritis  
24/47.4 5.8 95% 4,1% of mechanical 

loosening 
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sociated with well defined and determined causes—In the 
former group failure was supposed to have been caused 
by the sterilization method of the polyethylene insert. 
Upon converting the method to vacuum gamma radiation, 
they did not find any other patient with prosthetic wear, 
and their revision rates were zero. In the latter group, fail-
ure also involved the polyethylene insert, but in this case 
the reason was quality, which caused failure in 75% of the 
patients; thereafter, they gave up these types of implants. 
In the Table we detail the different series, which include 
patients with osteoarthritis and rheumatoid osteoarthritis.

In the present series there is considerable improvement 
in function as put forward by KSS and WOMAC scores, 
which result to be similar to Diduch et al.’s26, Duffy et 
al.’s, and Stern et al.’s29, among others. 

Sixty percent of the patients in our series had radiolu-
cent lines and, although they did not advance over time, 
they were within the 3.8-30% reported by bibliography.25

At the time of comparing this series with others of simi-
lar follow-up, prosthetic survival in this series resulted 
similar to those reported by Mont et al.28 (97% at 7-year 
follow-up) and Stern et al.29 (94% at 6-year follow-up).

The most frequent complication in this series was post-
operative rigidity, which required arthroscopic manipula-
tion under anesthesia in four (7.54%) patients, percent-
age that results substantially lower than that reported by 
Mont et al.28 (24%) or Gill et al.36 (11.7%). All these pa-
tients had history of previous surgeries, something that 
we believe influenced on the final arthroplasty outcomes 
and rigidity.

Post-operative infection was the only cause of revision, 
with an incidence of 5.6%. These rates result more than 
two-fold higher than the general average at our Center 
(<2%) and we believe that they are influenced by medical 
history, as previously stated. Comparatively, these rates 
resulted higher than those in other series, such as Diduch 
et al.26 (1.94%) and Lonner et al.31 (3.1%).

Finally, as a consequence of the complication rates and 
the percentages of surgical history seen in this series, plus 
the fact that according to different reports,26,39,40 satisfac-
tion rates in this group seem to be lower than those among 
elder patients, we believe that before the surgery we must 
be cautious so as not to create false expectations with re-
spect to surgery results and post-operative complications.

The limitations of this study are those of a retrospective 
one—we used different prosthetic models, and the patients 
were different from the surgical history point of view and 
with different complications, what we believe affected 
arthroplasty results. Anyway, we emphasize the limited 
number of similar reports involving exclusively patients 
with osteoarthritis. The study strengths have mainly to do 
with that fact that all the surgeries were carried out by the 
same surgical team, with identical technique and appro-
priate pre-operative and post-operative analyses. It is also 
worth highlighting the importance of excluding patients 
with rheumatoid osteoarthritis, since we believe that, due 
to its exclusive and distinctive characteristics, this condi-
tion affects directly arthroplasty results.  

Conclusions

We believe the TKA in the <55 years old group of pa-
tients is a trustworthy procedure regarding functional 
improvement. Although we found neither mechanical 
loosening nor radiologic failure, the need of additional 
procedures such as arthroscopic mobilization and septic 
revision was high, what is mainly associated with previ-
ous procedures and infections. We believe that, although 
this series’ follow-up is not long, prosthetic survival re-
sulted acceptable. We will continue these patients’ follow-
up so as to determine in the long run whether or not there 
is theoretical risk of loosening, because, according to the 
bibliography that we analyzed, implant survival rates in 
this group of “young” patients seem to decrease after the 
first post-operative decade.  

It is necessary to carry out studies involving an appro-
priate number of patients, homogeneous pre-operative 
diagnoses and currently available implants so as to deter-
mine conclusively long-term results in this kind of proce-
dures, especially during the second post-operative decade.

Finally, this study leaves us with some queries that we 
will try to answer in future analyses; for example, if in 
spite of the surgical history that we detail these patients 
are more physically active than >65 years old patients just 
because they are younger, and if the group’s satisfaction 
levels are similar to those reported by patients also oper-
ated on at our Center who average an older age.  
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