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Objective: to determine the causes of unicondylar knee arthroplasty failures, as well as iden-

tify  the implants used and the need of bone grafting in patients undergoing revision UKA

in  Center of Knee Surgery at the Instituto Nacional de Traumatologia e Ortopedia (INTO) in

the  period between January 1990 and January 2013.

Methods: a retrospective analysis of the medical documentation and imaging, determining

the  cause of failure of UKA and the time of its occurrence, as well as prosthetic components

implanted during the review and the need for bone grafting.

Results: in this study, 27 UKA failures in 26 patients were included. Collapse of one or more

components was the main cause of failure, occurring in 33% of patients. Aseptic failure

was identified in 30% of cases, progression of osteoarthrosis in 15%, infection and pain 7%

each,  and osteolysis and polyethylene failure in 4% each. Early failure occurred in 41% of all

revisions of UKA and late failure in 59%. 23 patients have undergone revision of UK.

Conclusion: in 35% of revisions the use of bone grafting was needed in tibial area; in 3 cases

we  needed allograft from Tissue Bank. We did not use metal increase in any of the revision.

In  one patient we used implant constraint for instability.

© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.

Revisão  de  artroplastia  unicompartimental  de  joelho:  implantes  usados  e
causas  de  falha
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r  e  s  u  m  o

Objetivo: determinar as causas de falha da artroplastia Unicondilar, assim como identificar

os  implantes utilizados e a possível necessidade de enxertia óssea nos pacientes submeti-

dos  à cirurgia de revisão de AUJ no Centro de Cirurgia do Joelho do Instituto Nacional de

Enxerto ósseo Traumatologia e Ortopedia - INTO, no período entre janeiro de 1990 a janeiro de 2013 foram

analisados.

Métodos: análise retrospectiva da documentação médica e exames de imagem,

determinando-se a causa da falha da AUJ e o momento de sua ocorrência, assim como os

componentes protéticos implantados durante a revisão e a necessidade de enxertia óssea.

� Please cite this article as: Mozella AdP, Backer RC, Borges Gonçalves F, Osterno Vasconcelos J, de Araújo Barros Cobra HA. Revisão de
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∗ Corresponding author.
E-mail: apmozella@terra.com.br (A.d.P. Mozella).

2255-4971/$  – see  front  matter  © 2014  Sociedade  Brasileira  de Ortopedia  e Traumatologia.  Published  by  Elsevier  Editora  Ltda.  All  rights  reserved.
http://dx.doi.org/10.1016/j.rboe.2014.03.018

dx.doi.org/10.1016/j.rboe.2014.03.018
http://www.rbo.org.br
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rboe.2014.03.018&domain=pdf
mailto:apmozella@terra.com.br
dx.doi.org/10.1016/j.rboe.2014.03.018


r e v b r a s o r t o p . 2 0 1 4;4 9(2):154–159 155

Resultados: foram incluídos nesta série 27 falhas de revisão de AUJ (26 pacientes). Colapso

(afundamento) de um ou mais componentes representou a principal causa de falha, ocor-

rendo em 33% dos pacientes, soltura asséptica foi identificado em 30% dos casos, por

progressão da osteoartrose em 15%, infecção e dor em 7% cada, desgaste do polietileno

e  osteólise em 4% cada. Falha precoce ocorreu em 41% de todas as indicações de revisões e

falha  tardia em 59%. A cirurgia de revisão da artroplastia unicompartimental foi realizada

em  23 pacientes.

Conclusões: em 35% das cirurgias de revisão foi necessária enxertia óssea no lado tibial,

sendo três casos necessário enxerto homólogo de Banco de Tecidos Músculo Esquelético.

Não  utilizamos aumento metálico em nenhum caso. Em um caso foi implantado prótese

semiconstrita por instabilidade.

© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier
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nicompartmental knee arthroplasty (UKA) was introduced
nto clinical practice for treating unicompartmental
steoarthrosis by McKeever,1 who performed the first implant

n 1952. At the end of the 1960s, Marmor2 disseminated the
echnique and it was subsequently advocated by Cartier
t al.3

Over the course of these years, the popularity of this tech-
ique and the enthusiasm for applying it oscillated greatly.
everal short and medium-term studies published in the
980s, which compared the clinical and radiographic results
rom this technique, came to unfavorable conclusions because
hey found that the results were not reproducible and there
as a high failure rate, in relation to total knee arthroplasty

TKA).2,4–6

Over the last decade, the advent of the concepts of mini-
ally invasive surgery together with evolution of the rigor of

atient selection and development and refinement of surgical
echniques and implant design have led to favorable evolution
f the clinical results and, consequently, renewed interest in
KA.7,8

Recently published studies, with medium and long-term
ollow-up, which evaluated unicompartmental arthroplasty
sing modern implants in properly selected patients, have
onfirmed these good and excellent results and have demon-
trated durability comparable to that of TKA.9–12

Although UKA is a therapeutic method of proven effective-
ess and safety, it may lead to either early or late failure with
nsatisfactory results in a few cases.13,14 In the initial series
eported by Marmor,2 with first-generation implants, reope-
ation was necessary in 35% of the cases. Studies analyzing

odern implants have identified rates of conversion to TKA
anging from 6% to 8%.15–17

Preservation of the bone stock in cases of failure of UKA
heoretically makes conversion to conventional total arthro-
lasty possible. Thus, there would not be a need for metallic
xpanders, intramedullary nails, bone grafts or increased con-
triction of the implants.18,19

However, several authors have questioned the possibility

f converting TKA without the need for metallic expanders,

ntramedullary nails or bone grafts.20–24

The aims of the present study were to determine the
auses of failure of UKA in patients who underwent revision
Editora Ltda. Todos os direitos reservados.

at a single hospital institution and to identify the implants
used and the possible need for bone grafting.

Materials  and  methods

The medical files of patients who underwent UKA revision
surgery at the Knee Surgery Center of the National Institute of
Traumatology and Orthopedics (Instituto Nacional de Trauma-
tologia e Ortopedia, INTO) between January 1990 and January
2013 were analyzed.

This study was firstly submitted to and approved by this
institution’s Research Ethics Committee.

A retrospective analysis was conducted on the medical files
and the cause of UKA failure and time of its occurrence were
determined, along with the prosthetic components implanted
during the UKA revision and any need for bone grafting.

Demographic data were gathered and the patients’ histo-
ries, preoperative physical examinations, laboratory tests and
imaging examinations were evaluated, along with the surgi-
cal descriptions and findings from the operation. In addition,
information obtained from cultures on fluids and tissues was
analyzed.

UKA revision was defined as any surgical procedure
performed subsequent to unicompartmental arthroplasty
in which prosthetic components were removed, added or
exchanged.

UKA failures were categorized in conformity with current
concepts in the literature, as due to mechanical, septic or dis-
ease progression factors, in compartments that had not come
back to the surface.

Mechanical failure of UKA was defined as situations in
which alterations to one or more  compartments occurred, cul-
minating in imposing limitations on the functioning of the
prosthetic device and, consequently, limitations on the clinical
results.

Failures due to mechanical alterations were subdivided
into loosening of one or more  components of the prosthetic
device, worn-out polyethylene, migration or collapse of one or
more  components, instability and periprosthetic fractures.

Diagnoses of infection were proven based on the criteria

established by the Centers for Disease Control and Prevention
(CDC), in the USA.25

Progression of osteoarthrosis in compartments that had
not been replaced by a prosthetic implant, which caused
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Aseptic loosening
Progression of arthrosis
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Worn-out polyethylene

Fig. 1 – Distribution of the causes of UKA failure (n = 27).

Collapse/sinking
Infection
Pain
Progression of arthrosis
Aseptic loosening

Despite the low incidence of failure of modern unicom-
partmental arthroplasty, the personal impact, expenditure of
financial resources and incidence of morbidity and mortality

Aseptic loosening
Sinking
Progression of arthrosis
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clinical manifestations of pain and functional limitation that
incapacitated the individual with regard to activities of daily
living, were considered to be UKA failures and indicated the
need for conversion to TKA. Manifestations of this nature were
proven by means of radiographic examinations with weight-
bearing, when these showed severe degenerative alterations
in compartments that had not come back to the surface.

In chronological terms, failures were divided into early,
when they occurred not more  than two years after UKA, or
late, when they occurred after this time.

Data relating to the implant used during the unicondylar
arthroplasty procedure and the revision surgery were gathered
from the surgical report.

The unicompartmental implants used were the Omnifit
implant (Stryker®) with a first-generation cemented fixed
metallic platform and the Miller Galante implant (Zimmer®)
with the same specifications, of second and third generations.

The implants used during the revision surgery were part
of the PFC Sigma DePuy® system and were categorized as
primary conventional or semi-constricted (Total Condylar III
DePuy®).

Likewise, we  analyzed occurrences of bone defects that
may have existed and how they were managed: bone grafting,
with discrimination between autologous and homologous;
and also use of wedge-like metallic expanders, with or without
associated intramedullary nails.

Results

Twenty-seven UKA revision surgeries were included in this
series (26 patients). Ten patients were male and 17 were
female. Their ages at the time of the conversion procedure on
the UKA ranged from 45 to 78 years, with a mean of 64.8 years.
The failure of the unicompartmental arthroplasty occurred
on the right side in 14 patients and on the left side in 13.
In 25 patients, the unicompartmental arthroplasty had been
performed at INTO and in one case, at another institution.

The most prevalent etiology for UKA was unicompartmen-
tal osteoarthrosis, in the cases of 14 patients (52%), followed by
osteonecrosis of the medial femoral condyle in 11 cases (41%),
while UKA was post-traumatic in two cases (7%).

Unicondylar arthroplasty was performed in the medial
compartment in 22 patients and in the lateral compartment
in five.

In evaluating the total sample of 27 UKA failures, collapse
(sinking) of one or more  components was the main cause of
failure, in 33% of the patients (nine cases). Aseptic loosen-
ing was the second most frequent cause of failure, in 30%
of the cases (eight patients). These were followed, in order
of prevalence, by the following other causes: progression of
osteoarthrosis in 15% (four patients), infection and pain in 7%
each (two patients) and worn-out polyethylene and osteolysis
in 4% each (one patient).

Cases of loosening of only one component occurred more
frequently on the tibial side (60%) (Fig. 1).
Early failure of the UKA occurred in 11 cases, which rep-
resented 41% of all the indications for revision made during
the period studied. Late failure occurred in 16 cases and cor-
responded to 59%.
Fig. 2 – Distribution of early causes of UKA failure (n = 11).

The main cause of early failure was collapse/sinking of the
tibial component, in 45.5% of the cases (five times). This was
followed by infection and pain, in 18.25% of the patients (two
cases), among other causes in smaller numbers. Progression
of the arthrosis and loosening of the femoral component were
identified as the cause of revision in 9% each (one case) (Fig. 2).

The main cause of failure in the group with revision after
more than two years (16 patients) was aseptic loosening of
one or more  components, in 44% (seven cases). This was fol-
lowed by collapse/sinking of one or more  components in 25%
each (four cases) and progression of the osteoarthrosis in 19%
(three patients). Worn-out polyethylene and osteolysis were
identified in 6% each (one case).

In the cases of loosening or migration of a single com-
ponent, this occurred on the tibial side in 75% of the cases
(Fig. 3).

Revision surgery on unicompartmental arthroplasty was
performed on 23 patients. Detailed analysis on the implants
used and the need for grafts, along with the time and cause of
failure, is shown in Table 1 (Fig. 4A–D).

Discussion

Many studies have analyzed details of the surgical technique
for UKA and implants available, and the clinical results. How-
ever, studies reporting the causes and chronology of these
failures, along with the implants needed during the revision
surgery, are rare in the literature.4–14
Osteolysis
Worn-out polyethylene

Fig. 3 – Distribution of late causes of UKA failure (n = 16).
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Table 1 – Distribution of the implants used during the revision, numbers of cases and time and cause of failure.

Revision implant No. of patients Causes of failure Time Unicondylar implant

TKA 14 Aseptic loosening of component (7) Early (6) Omininft (12)
Progression of arthrosis (3) Late (8) MGalante (2)
Tibial collapse/sinking (2)
Infection
Pain

TKA + autologous graft 5 Tibial collapse/sinking Early (1) Omnifit (3)
Femoral collapse/sinking (1) Late (4) MGalante (2)
Aseptic loosening of 2 components (1)

TKA + homologous graft 3 Femoral sinking (2) Early (1) Omnifit (3)
Osteolysis (1) Late (2)
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TC III (semi-constricted) 1 Progressi
Not operated 1 – 

elating to revision procedures make it necessary for surgeons
o seek to understand the mechanisms that lead to occur-
ences of failure, so that these causes can be prevented and
orrected.13–16

Data from the Swedish arthroplasty register, in which
pproximately 15,000 unicondylar implants were evaluated,
howed that failure with a need for revision occurred in 7.7%
f the patients. Aseptic loosening was identified as the main
ailure mechanism, in 43% of the revisions. Progression of the
steoarthrosis was responsible for 26% of the cases of revision
nd was the second most prevalent cause. Worn-out polyeth-
lene, mechanical failures and fractures represented 15% of
he procedures for conversion to TKA.15

Our study analyzed surgical procedures performed using
rst, second and third-generation implants and at different

imes during the development of knowledge of this technique.
hus, it included some patients who underwent procedures
ith characteristics that do not express today’s level of

ig. 4 – (A–D) Failure of unicompartmental arthroplasty
evised using a semi-constricted implant.
 arthrosis (1) Late (1) MGalante
–

technological development. Thus, the types of failure may
have presented changes over the course of development of
the technique.

In our series, component migration with sinking/collapse
of the compartment was the main type of failure, in 33% of
our sample. Most of the cases occurred in the tibial com-
ponent. Our data are concordant with those of the study by
Aleto et al.,23 in which tibial collapse was identified in 47%
of the cases of revision and also represented the most preva-
lent cause. However, this cause differs from the main failure
mechanism identified in larger series.13–15,20–26

In the Swedish register15 and Norwegian register,26 col-
lapse with sinking of the component occurred in less than
10% of the sample. However, aseptic loosening was the main
cause of failure, in approximately 40% of the cases.

In our study, aseptic loosening of one or more  components
was the second most prevalent cause, and was identified in
30% of the revision surgical procedures. In analyzing a series
with 15 years of survival, Foran et al.16 did not identify asep-
tic loosening as a cause of failure in their sample. However,
Saragaglia et al.27 identified aseptic loosening in 67% of their
sample.

Several authors, such as Froimson et al.6 and Saragaglia
et al.,27 highlighted progression of osteoarthrosis in com-
partments that that had not come back to the surface as
frequent alterations in radiographic examinations following
unicompartmental arthroplasty, with a range of occurrence
from 17% to 60%. However, the need for revision due to this
cause was 3–12%. In our series, 15% of the indications for
revision of a unicompartmental prosthesis occurred due to
functional limitations caused by progression of osteoarthro-
sis.

Froimson et al.6 emphasized that infection may be an early
cause of failure or may occur later on and affect a smaller
number of cases (not more  than 10%). In our sample, infection
was responsible for revision in two patients (8%), during the
early period in both cases, which is therefore concordant with
the data in the literature.

It was noted that a worn-out polyethylene component was
the reason for revision in only one patient in our series. There-

fore, our data are not concordant with those of the studies by
Springer et al.14 and Levine et al.22 We  believe that part of this
difference can be attributed to differences in the manufacture
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and sterilization of polyethylene components from different
manufacturers during the initial period of development of the
technique.

UKA has the theoretical advantage of being technically easy
to revise, with limited bone losses and without ligament insuf-
ficiency, which enables conversion to TKA with conventional
implants. However, several authors have identified needs for
bone grafting, metallic expanders and intramedullary nails,
and to a lesser extent, a need for implantation of semi-
constricted prostheses.20,27–29

Barret et al.20 studied failures in first-generation unicondy-
lar arthroplasty procedures and found that the cause of the
revision was aseptic loosening of components in 55% of the
cases and progression of osteoarthrosis in 31%. Out of 29
conversions to total prostheses, 93% were to implants that pre-
served the posterior cruciate ligament (PCL). However, more
than half of the series required bone grafts, metallic expanders
or nails. The difficulties were attributed to underdeveloped
implant design and limitations relating to selection of the
patients who underwent UKA.

In a series published by Padgett et al.,21 bone defects
requiring treatment were identified in 76% of the surgical
procedures. These authors classified revision of unicom-
partmental prostheses as a procedure of technical difficulty
similar to that of TKA revision.

Among revisions of 31 second-generation unicompartmen-
tal arthroplasty procedures published in a study by Levine
et al.,22 defects that could be dealt with using autologous grafts
were identified in 23% of the cases, while 19% of the bone
defects had to be managed using metallic expanders and three
patients required an intramedullary nail. All the revisions had
been indicated due to worn-out polyethylene or progression
of arthrosis.

A study on conversion of 32 modern unicondylar implants
conducted by McAuley et al.24 showed that there was a need
for autologous bone grafts in 31%, while in 25% of the cases
the defect was managed using a metallic expander and, in
44%, implants with the addition of an intramedullary nail were
needed.

Springer et al.14 highlighted that 68% of the patients who
underwent conversion of third-generation UKA presented
bone defects with a need for management using autologous
bone grafts, while metallic expanders were used in 23%. Chou
et al.28 corroborated these data and found in their series that
autologous bone grafts were used in 67% of the cases, while
metal wedges were used as fillers in 33%.

In our sample, 61% of the revision surgeries were performed
using conventional implants and without the addition of bone
grafts. The bone defects were concentrated in the tibia and
required autologous grafting in 22% of the surgical procedures
(five cases) and homologous grafting in 13% (three cases). Man-
agement of bone defects using metallic expanders was not
observed in our study.

Aleto et al.23 and Springer et al.14 highlighted that the type
of failure was a predictive factor for a bone defect during the
revision surgery. This was proven in our series, in which migra-

tion or collapse of the medial compartment more  frequently
led to a need for bone grafting.

Several authors, such as Aleto et al.,23 McAuley et al.,24

Springer et al.14 and Lai et al.,18 did not identify any need for
1 4;4 9(2):154–159

homologous grafting for managing bone defects. However, as
noted in our study, use of tissue bank grafts was also identified
by Saldanha et al.13 and Otte et al.,29 in 6% and 69% of their
surgical procedures, respectively.

In our series, a need for an implant with a greater degree of
constriction was seen in the case of one patient (5%) who  pre-
sented progression of osteoarthrosis in a lateral compartment,
associated with valgus deformity and insufficiency of the
medial structures. In the study by Saldanha et al.,13 although
the anterior cruciate ligament was intact in 77% of their sam-
ple, semi-constricted implants were needed in 22% of the
cases because of insufficiency of the medial collateral liga-
ment.

Conclusions

We identified the following as causes of failure of unicom-
partmental arthroplasty: collapse (sinking) of one or more
components, in 33% of the patients; loosening in 30%; progres-
sion of osteoarthrosis in 15%; infection and pain in 7% each;
and worn-out polyethylene and osteolysis in 4% each.

A need for bone grafting was seen in 35% of the patients.
No metallic expanders or intramedullary nails were used,
although a semi-constricted implant had to be used in one
case because of ligament insufficiency.

The cause of failure was related to the need for bone graft-
ing. Among the eight patients who needed bone grafts, the
failure mechanism was migration/collapse of the compart-
ment in six cases.

Conflicts  of  interest
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