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Outcomes for revision total knee replacement
after unicompartmental knee replacement

Burak AKAN, Tugrul YILDIRIM, Berk GUCLU, Alper KAYA, Dogac KARAGUVEN, ilker CETIN
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Objective: The aim of this retrospective, observational study was to describe the outcomes of total knee
replacement (TKR) after failed Oxford phase 3 medial unicompartmental knee replacement (UKR).
Methods: The study included 24 revision TKRs (20 females, 4 males; mean age: 61 years) performed
following failed aseptic UKR. Outcomes were assessed using the Knee Society Score (KSS).
Results: The most common causes for revision were mobile bearing dislocation and unexplained pain.
Mean preoperative KSS was 50.3 (range: 37 to 66) and 82.2 (range: 58 to 97) after TKR. There were
17 excellent, 4 good, 2 fair and 1 poor results.

Conclusion: The type of UKR performed (cemented versus uncemented) had no effect on TKR suc-
cess. Revision for failed UKR with TKR appears to be a technically straightforward procedure with
satisfactory early clinical results.
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Opver the past 20 years, there has been an increased use of
unicompartmental knee replacement (UKR) for medial
osteoarthritis of the knee as an alternative treatment to
total knee replacement (TKR), with recent reports de-
scribing success rates of 90% or higher at the long-term
follow-up.lt) These higher success rates have been attrib-
uted to better surgical techniques, new implant designs,
improved instrumentation and careful patient selection.
() Unicompartmental knee replacement has several ad-
vantages over TKR, including better knee kinematics,
fewer serious complications and a more cost-effective
strategy. However, despite these benefits and improved
success rates, joint registries in recent years have shown
higher revision rates for patients with UKR than for
those with TKR.?# Many failed UKRs are subsequent-

ly treated with TKR and controversy exists as to the suc-

cess of TKR in cases previously treated with UKR. In-
deed, some authors report that UKR revision with TKR
leads to poorer results as compared with patients treated
with primary TKR, with revision patients frequently re-
quiring the use of bone grafts, wedges and stem exten-
sions during surgery.” In contrast, other studies suggest
that UKR revision using TKR is a relatively easy proce-
dure if properly planned.[®!

The aim of this study was to evaluate the clinical re-
sults of 24 revision TKRs after failed UKRs. We also
sought to identify the potential causes of failure leading
to the requirement for UKR revision and to ascertain
whether there was a difference in revision surgery suc-
cess rates in patients previously treated with cemented
versus uncemented unicompartmental prostheses.
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Materials and methods

A total of 330 UKRs were performed by one of four sur-
geons (BA, BG, AK, IC) or under their supervision in
our clinic between 2007 and 2012. The study included
24 patients (20 females, 4 males; mean age: 61 years,
range: 46 to 76 years; mean BMI: 29.3, range: 23.9 to
35.8); 18 failed aseptic primary Oxford phase 3 medial
UKRs (Biomet UK Ltd., Bridgend, United Kingdom)
converted to standard TKRs and 6 revisions of failed
aseptic UKRs performed in other hospitals. Revisions
were made on 12 right and 12 left knees. Indications for
initial UKR were medial compartment osteoarthritis
with intact ligaments, absence of degenerative findings
in the lateral compartment, and a correctable varus de-
formity. No patient had undergone previous knee sur-

gery before the initial UKR.

Biomet Vanguard Complete Knee System (Biomet
Inc., Warsaw, IN, USA) (posterior cruciate ligament re-
taining design) was used in 12 cases and the NexGen
LPS-Flex (Zimmer Inc., Warsaw, IN, USA) (posterior
cruciate ligament sacrificing design) in the other 12 cas-
es. Knee prosthesis was selected depending on surgeon
preference.

Patient demographics, initial and post-revision bear-
ing thickness, implant requirements and the interval
between initial surgery and revision (Tables 1 and 2)
were retrospectively collected for all UKR patients. All
patients were reviewed clinically and radiologically on
anterior-posterior and lateral radiographs (Fig. 1). Clini-
cal and functional scores were evaluated using the Knee

Society Score (KSS).

SSPS for Windows v.15.0 (SPSS Inc., Chicago, IL,
USA) was used for statistical analyses. Quantitative
variables are shown as the mean and standard devia-
tion, median, number or percentage. Pearson correlation
analysis was conducted to examine the relationship be-
tween KSS and quantitative variables. Differences in
the quantitative variables between the groups were cal-
culated using the Student’s t-test or one-way analysis of

Table 1.  Bearing thickness data.
Type of prosthesis n
Oxford UKR bearing thickness (mm)
3 7
4 11
5 6

TKR bearing thickness (mm)
10 11
12 12
14 1

Table 2. Demographic data of the patients.

61 (46-76)

20 females, 4 males
Mean follow-up period in months (range) 30.4 (12-60)

Average interval between the initial and ~ 24.1 (6-36)

revision surgery in months (range)

Mean BMI (range) 29.3(23.9-35.8)
Sides 12 left, 12 right knees
Implant requirements 3 tibial stem
extension; 1 tibial
stem extension +
autologous bone graft
with screw fixation

Mean age (range)
Gender

variance (ANOVA), depending on the normal distribu-
tion. Chi-squared and Fisher’s exact tests were used for
qualitative variables. Differences between preoperative
and postoperative values were evaluated in each group
and among groups using a variance analysis in repeated
measurements. The level of statistical significance was

set at p<0.05.

Results

Mean follow-up period was 30.4 (range: 12 to 60)

Fig. 1. Case of a 64-year-old female with mobile bearing disloca-
tion. (@) AP and (b) lateral radiographs showing dislocation
8 months after initial surgery with unicompartmental knee
replacement. (¢, d) Unicompartmental knee arthroscopy was
converted to primary total knee replacement during revision.
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Fig. 2. Case of a 54-year-old female patient who underwent ce-
mented unicompartmental knee replacement at another hos-
pital. (a, b) The patient experienced a tibial plateau fracture.
(c, d) Intraoperative photographs showing the bone defect
after the tibial cut. (e, f) Intraoperative photographs showing
the tibial surface after reduction and fixation of the fracture
with two cannulated screws. The bone defect was filled with
autograft from the femoral notch. (g, h) Postoperative X-rays
of the patient. [Color figure can be viewed in the online issue,
which is available at www.aott.org.tr]

months. Mean interval between primary UKR and revi-
sion TKR was 24.1 (range: 6 to 36) months. For the pri-

mary UKR, 16 cemented prostheses with mobile-bear-
ing medial Oxford UKR (Biomet UK Ltd., Bridgend,
United Kingdom), and 8 uncemented prostheses with
mobile bearing medial Oxford UKR (Biomet UK Ltd.,
Bridgend, United Kingdom) were used. Mean polyeth-
ylene bearing thickness was 4 mm (Table 2). All failed
UKRs were revised to standard TKR. A tibial stem ex-
tension was used in 3 patients. One patient with a tibial
periprosthetic fracture required bone grafting from re-
vision cuts and screw fixation to repair the tibial defect
(Fig. 2). No femoral stems were used in any patient. All
TKRs were cemented. Mean polyethylene bearing thick-
ness for TKRs was 12 mm (‘Table 2). None of the re-
vised patients had early or late complications or required
a second revision surgery.

The most common reasons for revision were mobile-
bearing dislocation (n=11) and unexplained pain (n=8).
Other reasons were tibial periprosthetic fracture (n=4)
and lateral osteoarthritis (n=1). None of the patients
had aseptic loosening or periprosthetic infection.

Mean postoperative KSS for the 24 revised patients
was 82.2 (range: 58 to 97). There were 17 excellent, 4
good, 2 fair and 1 poor scores. Mean preoperative KSS
was 50.3 (range: 37 to 66) for the 18 revision patients
initially treated at our clinic and this score significantly
improved after the revision UKR (p<0.05). Preopera-
tive KSS data for patients from other clinics were not
available,

Mean postoperative KSS was 83.0 (range: 58 to 97)
for the 16 original cemented UKR and 80.7 (range: 63
to 93) for the 8 uncemented UKR. There was no signifi-
cant difference in KSS following revision between the
cemented and uncemented UKR groups (p>0.05). Age,
gender, BMI, follow-up time, average interval between
operations, initial bearing thickness and TKR type had
no effect on the postoperative KSS. Patients with peri-
prosthetic fracture had significantly poorer postopera-
tive KSS values than patients who experienced failure
because of other causes (p<0.05). There was no signifi-
cant difference in KSS between the posterior cruciate
ligament sacrificing and the retaining designs (p>0.05).

Discussion

Unicompartmental knee replacement failure rates are
similar to that of TKR, assuming that UKR is per-
formed on appropriately indicated patients and that the
correct surgical technique is followed.” According to
the United Kingdom National Joint Registry, revision
rates after 5 years are estimated to be 9.4% for UKR
and 3% for cemented TKR.P! However, this measure of
revision is thought to be misleading and some authors
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question its relevance when comparing UKR and TKR.
(8] Unicompartmental knee replacement is chosen for
more active patients who may put the prosthesis under
a higher level of stress than TKR patients, leading to a
higher requirement of revision surgery. This higher reg-
istry for revision rates also reflects the fact that surgeon’s
experience, surgical technique and appropriate patient
indication are important considerations for the choice of
UKR as a primary treatment.

It is currently unclear whether revision of a UKR
provides an equivalent result to that observed in patients
with a primary TKR, with only a few studies provid-
ing a comparison of these two modes of treatment. A
few studies have indicated that revision of a UKR to a
TKR is a technically demanding surgery that requires
bone grafts, wedges and stems.*” In addition, some
have suggested that UKA revision patients show poorer
clinical results as compared with primary TKR patients.
(101] Tn contrast, other studies have shown that revision
of an Oxford UKR is an easier procedure and provides
more superior results than revision of a TKR.? In-
deed, Levine et al. reported that the results of revised
failed UKR are superior to those of a failed TKR and a
failed high tibial osteotomy, showing comparable results
to those of patients treated with primary TKR with a
similar-length follow-up.!® Another recent study by
O’Donnell et al. found similar results.!'

In the present study, only four of 24 cases required
the use of a stem or bone grafting, suggesting that failed
UKR revision to TKR is a less demanding procedure
than primary TKR revision. This low need for the use
of other materials was attributed to the small number
of cases encountered with bone loss or collapse. In addi-
tion, the Oxford phase 3 design allows the use of a thin
polyethylene insert of about 4 mm, which preserves the
bone stock in the medial compartment. Using the Na-
tional Joint Registry (United Kingdom) database, Sar-
raf et al.'"® compared 251,803 TKRs and 374 revision
UKR to TKR procedures. They found that a polyethyl-
ene bearing size of 10 mm was most common in TKR
revision patients and 12.79 mm in UKR to TKR revi-
sion patients and that constrained knee implants were
required in 2.15% of primary TKR and 4.19% of UKR
revisions. In accordance with the literature, we used a
standard cemented primary total knee prosthesis in all
patients, with a mean polyethylene bearing thickness of
12 mm; a 14-mm polyethylene bearing was required in
only one patient. In a study by Saldanha et al., in which
36 revisions were required in a cohort of 1060 Oxford
UKRs, only 8 constrained/semi-constrained TKRs, 6

stemmed revision implants and 2 metal augments were

used."¥ In a recent study of the Oxford Group of 1000
UKREs, the survival rate was 96%, and only two of the
17 failed UKRs converted to TKRs required stems and
wedges.'”) In our study, stem extension was necessary
only in patients that experienced periprosthetic fracture
complications with their failed UKRs. Thus, the mean
postoperative KSS for our patients was 82.2, which is
very close to primary TKR scores.'" Of note, in our
practice, we do not use UKR implants for revision as the
literature does not recommend revising a failed UKR
with another UKR. Indeed, Pearse et al. reported that
the rate of revision required for a UKR-replaced failed
UKR was higher than a primary TKR and a failed UKR
replaced by TKR.!'!

Unlike previous studies and in contrast with registry
data, the most frequent causes of revision in our study
were unexplained pain and insert dislocation. For the 6
patients with unexplained pain, UKR revision was de-
termined to be more beneficial for these patients than
an alternative treatment. Goodfellow et al. reported that
unicompartmental implants were more susceptible to
revision, especially in patients with unexplained pain.[®
Eight patients in the cemented group and three patients
in the uncemented group underwent revision TKR be-
cause of mobile-bearing dislocation. For social and re-
ligious reasons, Turkish people require high degrees of
knee flexion and studies have reported that bearing dis-
locations occur more commonly in patients from Asian
cultures than those from Western cultures because of
these demands.!"”) Many of our patients had a history of
hyperflexed knee activity before insert dislocation, and
these dislocations may be caused by imbalanced flexion-
extension gaps.

In this study, no pathological radiolucencies in either
the cemented or uncemented UKR groups were found
and no revision for component loosening was necessary.
None of our patients required revision for peripros-
thetic infection. According to data from the Norwegian
Arthroplasty Register, revision rates for UKR patients
because of infection are lower than those in TKR pa-
tients.?”) We also found that BMI was not associated
with postoperative KSS in our study. Patients with peri-
prosthetic fracture were more likely to have higher BMI
than patients with other failure reasons. However, oth-
ers have reported that increasing BMI is not associated
with an increasing failure rate.*!)

In conclusion, the use of TKR for revision UKR
requires experienced surgeons; however, this method
involves a technically straightforward procedure. While
others have reported higher revision rates for UKR than
for TKR, we showed equally good clinical results for re-



Akan et al. Outcomes for revision total knee replacement after unicompartmental knee replacement

423

vised UKR patients as those treated with primary TKR,
with few patients requiring grafts, wedges, stems and
constrained implants during UKR revision.
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