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Age stratified, matched comparison of unicompartmental and total knee replacement

1 Introduction:

Knee replacement rates are increasing worldwide, and the most rapid increase in provision is
in those younger than 60 years of age[1]. About half of patients undergoing knee replacement
are eligible for unicompartmental knee replacement (UKR)[2, 3], and younger patients are
more likely to receive UKR than their elderly peers[4]. Worldwide UKR is used for less than
10% of knee replacements, with the remainder being total knee replacement (TKR)[5-8]. We
are not aware of any matched studies comparing patient reported outcomes and revision rates

of UKR and TKR in different age groups.

In large age standardised comparisons between UKR and TKR, UKR has been shown to have
better patient reported outcomes[2, 9, 10], faster recovery[11, 12] and reduced morbidity and
mortality[13-16] at the expense of a higher revision rate[13]. Additionally, in comparing age
groups, all national joint registries report increased revision rates in younger patient groupings,
with younger patients commonly defined as younger than 55 or 60 years of age at operation[5-
8]. This finding is typically attributed to increased activity levels which places greater stress
on the prosthesis and bone prosthesis interface which leads to revision predominantly due to

loosening or implant failure.

The aim of our study was to compare the functional outcome and failure rate of medial UKR
and TKR in different age groups. To ensure a fair comparison it was a requirement that the
UKR were all implanted for the recommended indications and that they were matched to TKR

that were also implanted in knees that were appropriate for UKR.

2 Materials and Methods:
2.1 Study overview: We identified two large, separate, prospective cohorts followed for a
median of ten years with baseline demographics and outcome measures (Figure 1). One was a

series of medial UKR implanted for the recommended indications. The other was a series of



TKR in which intraoperative findings were recorded so we could deduce which should have
been appropriate for UKR. We propensity score matched patients with UKR to patients with
TKR that could have had UKR. Following matching we analysed the Oxford Knee Score
(OKS, a patient reported outcome), revision rates and ‘failure’, which was defined as a

composite of revision or reoperation or no improvement in OKS.

2.2 Cohorts: One cohort was TKR patients from the Knee Arthroplasty Trial (KAT)[17]. KAT
is a multicentre randomised controlled trial undertaken in the United Kingdom to prospectively
evaluate different aspects of TKR design. 2352 participants were recruited between July 1999
and January 2003. The original study design included an arm for UKR implantation which was
abandoned because of poor recruitment; the 18 patients that received UKR were not included
in this study. Patients received yearly postal questionnaires with the primary outcome measure
being the OKS. Postal and telephone reminders were undertaken to complete data collection.
Hospitals were contacted for details of readmissions. For this study, we have not taken into
account the randomisation, thus forming a prospective cohort. Knees with inflammatory
arthritis, in valgus, or with a deficient anterior cruciate ligament were excluded so that those

analysed should have been eligible for medial UKR.

The second cohort was a prospectively followed series of 1000 consecutive phase 3 cemented
Oxford medial mobile-bearing UKR (Zimmer Biomet, Warsaw, Indiana) implanted in 818
patients. Two designer surgeons performed all procedures using recommended indications,
which are: anteromedial osteoarthritis[18], with medial compartment bone-on-bone arthritis,
full thickness cartilage in the lateral compartment, and functionally intact anterior cruciate and
medial collateral ligaments; and medial avascular necrosis. Patients were not excluded based
on age, weight, sex, activity level, lateral compartment osteophytes, or the presence of
patellofemoral cartilage loss. All knees were implanted between June 1998 and March 2009.

The patients were assessed clinically at five and ten years and by postal questionnaires, with



subsequent telephone follow up if required. This cohort has a median ten year follow up and

the primary outcome measure was the OKS.

Knees were included providing they were eligible for medial UKR, had required variables for
matching, and follow up data with information regarding revision status. Matching was
generated within age-strata by logistic regression based on patient age at surgery, patient sex,
preoperative weight, preoperative OKS and length of follow up. Nearest neighbour matching
without replacement was used, with a calliper of 0.2 standard deviations specified within which
controls could be drawn[19]. Standardised mean differences were used to assess the success of

matching (a standardised mean difference of <0.1 indicating satisfactory matching).

2.3 Outcomes: Mean and median OKS[20] (48 best) are the primary outcome for pain and
function. The percentage of patients falling into OKS categories corresponding to excellent
(>41 points), good (34 to 41), satisfactory (27 to 33) and poor (<27), the percentage not meeting
minimum change associated with the knee being “better” of nine points[21], and those with no
improvement, whose final OKS was worse than their pre-op OKS, were also calculated. The
percentage of possible change (POPC) in OKS was calculated by dividing the improvement by

the total possible improvement[22].

Revision was defined similarly to the National Joint Registry of England, Wales, Northern
Ireland and the Isle of Man[5], meaning that any component removal, addition or exchange
were considered revisions. In addition we counted amputation and periprosthetic fractures
requiring open reduction and internal fixation as revision. Furthermore, a major revision was
defined as any further surgery requiring more than a single-stage operation with primary TKR
components, such as a revision with stems, wedges or constrained implants. A reoperation
included any knee procedure requiring the administration of general or regional anaesthetic

including manipulations and washouts.



Finally, we defined a composite outcome measure representing “failure of the knee
replacement”, which was defined as patients that had a revision or re-operation, or no

improvement in OKS between pre-op and final score.

A sensitivity analysis was undertaken using all available data without matching to assess the

impact of excluding patients with missing data.

2.4 Statistical analysis: Significance in OKS was tested between groups with a Student’s t
tests and Mann-Whitney-U tests. Categorical variables were tested with a Chi-Squared test.
Revision rates were determined per 100 component-years, and Kaplan-Meier implant survival
estimates calculated. Significance was tested with a log-rank test. P<0.05 was considered

statistically significant and p<0.01 highly statistically significant.

2.5 Ethical approval: KAT received ethical approval from the Multicentre Research Ethics
Committee for Scotland (ref: MREC/98/0/100). Ethical approval for the follow up of UKR

patients was sought but deemed not required under NHS research governance arrangements.

Software: R statistical programming software was utilised. Matching was performed with the

Matchlt package.

3 Results:

Following removal of knees that were not appropriate for medial UKR or had incomplete data
there were 2067 knees that were appropriate for UKR and that had had either TKR or UKR,
(Figure 1). There were differences in baseline characteristics between the TKR and UKR in
this unmatched dataset with the preoperative OKS being significantly higher in UKR in all age
groups (Table 1). Therefore matching is essential, particularly for exploring differences in
functional outcome. For survival analysis this is not so critical: In the unmatched patients the

10 year implant survival was not significantly different in the two older age groups (60-75



years, TKR 96%, UKR 94% and 75+, 96% and 93%). However in those <60 years survival the

ten year survival was significantly different (TKR 86%, UKR 96%, p<0.001, Table 2).

Following matching there were 1485 knees (UKR n=528, TKR n= 957). There were no
differences in baseline covariates and, in particular the pre-operative OKS were well matched
in all age groups (Table 1). There was significant improvement in OKS following surgery for
TKR and UKR in all age groups. In all age groups the OKS was better in UKR than TKR
(Table 3, Figure 2): Reporting youngest group (<60) to eldest (75+); at five years the difference
in median OKS was 8, 4, and 4 (all p<0.01), and at ten years it was 12, 5 and 2 (p<0.001, except
75+, p=0.24). In all age groups a higher proportion of TKR had fewer excellent outcome scores
than UKR, being respectively from young to old at 5 years: 30% vs 63%, 38% vs 65%, and 40
vs 54% (p<0.001, except 75+, p=0.04); and at 10 years: 21% vs 63%, 33% vs 52%, and 27%

vs 34% (p<0.001, except 75+, p=0.46).

Ten-year revision-free survival, reporting TKR vs UKR, was 89% (95% CI 82-96) vs 93% (CI
88-98; p=0.19) in those younger than 60 years, 95% (CI 94-97) vs 95% (CI 92-98; p=0.95) in
those 60 to 75 years, and 95% (CI1 92-98) vs 90% (CI 83-98, p=0.52) in those 75 years or older
at surgery (Tables 4-6, Figure 3). With major revision as the end-point (eg those requiring
revision TKR components with stems, wedges and constrained implants), ten-year survival
was 91% vs 100% (p=0.003), 96% vs 99% (p=0.004), and 96% vs 100% (p=0.05) from

youngest to eldest group respectively.

For the composite outcome measure of revision/re-operation or no improvement in OKS, the
failure rate of TKR and UKR in those <60 was 23% (95% CI 14-32) and 15% (CI 8-22;
p=0.16), in those 60-75 was 17% (CI 14-20) and 12% (CI 8-15, p=0.05), in those >75 was 19%
(Cl 14-24) and 15% (CI 8-21; p=0.29), and in all age groups combined was 18% (CI 15-20)

and 13% (CI 10-16; p=0.02; Figure 4).



4 Discussion:

Most comparisons of knee replacement are based on revision rate in unmatched cohorts, and
can often be misleading. When assessing the relative merits of different types of knee
replacement it is essential to match patients and to consider not only the revision rate but also
the functional outcome, pain relief, other measures of failure and morbidity and mortality. In
this matched study we assessed pain and function with the OKS and found that overall UKR
provided significantly better outcome scores than TKR. There was no significant difference in
the overall ten year revision rate (TKR 5.1% UKR 5.5%, p=0.85). However if the ten year
failure is defined in a way more relevant to patients, for example if there is no improvement in
symptoms or further surgery is required, then overall UKR had a significantly lower failure
rate than TKR (TKR 18%, UKR 12%, p=0.02). These and other comparisons are shown in
Figure 4. The study was too small to analyse medical complications. However a matched study
based on registry data has shown that following UKR the incidence during the first three
months of death and major medical complications, such as stroke, myocardial infarction,
thrombo-embolism and deep infection is about half that following TKR, and the time in
hospital following surgery is shorter [13, 14]. These studies therefore clearly supports the use
of UKR, when appropriate. However the relative merits are different in different age groups

(Figure 4).

Most knee replacements are done in patients between the age of 60 and 75[23]. In this age
group the priorities of surgery are to provide pain relief and a well-functioning knee that does
not require further operations. This study found the ten year OKS was appreciably better (five
points, p<0.001) with UKR than TKR. Furthermore about 30% (p<0.001) more UKR patients
achieved excellent outcomes and 5% (p=0.005) fewer had no improvement in OKS compared

to pre-op. The ten year revision rate was not appreciably different (UKR 5.2% v 4.6%; p=0.95).



However the major revision rate (0.6% v 3.1%, p<0.01) was significantly lower with UKR.
Furthermore the composite failure of worse OKS than pre-operation or further surgery occurred

(5%, p=0.05).

In the elderly (>75), the priorities of surgery include restoring appropriate function and
alleviating pain, but with greater emphasis on safety owing to a higher prevalence of frailty[24,
25] In this study the OKS was better after UKR, with the difference being 4 points at 5 years
(p<0.01), decreasing to 2 points at 10 years; presumably because of increasing frailty as their
average age would be 90 at that stage. Over the whole study period 6% (p=0.01) less UKR
patients had no improvement in OKS compared to pre-op. Due to the patient’s age and co-
morbidities the lower death and medical complication rate with UKR shown in registry studies
are a real advantage. It is also very important for these elderly patients to avoid further major
surgery such as revision and particularly major revision. The patient’s life expectancy is similar
to the length of our study so the incidence of revision (TKR 5%, UKR 6%) and major revision
(TKR 3%, UKR 0%) in the study will be similar to the risk of these events occurring in the
patients remaining life time. Therefore the general view that in the elderly TKR is a better

solution than UKR is erroneous.

In young patients the priorities are to have high levels of function, and for the knee replacement
to last as long as possible. If the knee requires a revision, it should have as good an outcome
as possible and therefore avoiding a major revision with stems, wedges and stabilised implants
is an advantage. In younger patients (<60) every outcome favoured UKR. At ten years the OKS
was markedly better (12 points, p<0.001) and 37% (p<0.001) more patients achieved excellent
outcomes. The major revision rate, the revision rate and the reoperation/revision rate were
lower (p=0.003, p=0.54, p=0.25). In addition the composite failure of worse OKS than pre-op

or revision/reoperation was lower (p=0.16).



The most surprising finding was that in young patients the survival of UKR was not worse than
TKR. Although it was better, the difference was not significant. However this may have been
because the numbers were small as in the non-matched data the revision rate was significantly
better. Several factors may contribute to this. Firstly the UKR were done for bone-on-bone
arthritis, in whom UKR are known to do well[3, 9, 26-28]. However in young patients UKR is
often used for early arthritis, without bone-on-bone and in this situation it is unreliable and has
a high revision rate[29, 30]. This likely contributes to the high revision rate seen in registries.
Secondly in young active patients TKR tend to be revised because the implant or fixation fail
due to higher stresses on the implant. With UKR, due to the mobile bearing the implant is
unlikely to fail[31, 32], and because the retained cartilage and bone are strong in the young
there disease progression or loosening is unlikely. It was also surprising that the function of
UKR in the young was so much better with UKR than TKR. This may be because knee

kinematics are virtually normal after UKR whereas it is abnormal after TKR[33, 34].

Revision is the generally accepted definition of failure as this is the data national registries
collect. There are a number of problems with this. One, highlighted by the study, is amputation.
One patient with a failed TKR had an amputation (Table 5). This would not have been reported
to a register so would not be considered a revision despite being a catastrophic outcome; we
however considered it a revision. Furthermore, TKR revisions tend to be more major
undertakings with worse outcomes than after UKR[35, 36], which makes a comparison based
on revision alone inappropriate. We have therefore analysed major revision separately. Finally
patients are probably more concerned about symptom relief than revision. They would, for
example, consider an excellent outcome after a revision to be a success, whereas a register
would consider this a failure. Conversely, a patient would consider an implant that did not help
their symptoms and was not revised to be a failure whereas a register would consider it a

success. To address this we have determined the proportion of patients who are worse post-



operatively than pre-operatively and have introduced a composite outcome measure in which

failure is either no improvement post-operatively or a re-operation/revision.

The main strengths of this study are that the UKR were used for the recommended
indications[3, 18, 28] and were matched to TKR that were done in knees with a disease pattern
appropriate for UKR. The numbers were relatively large, the data quality was good and the
median follow up was 10 years. As such it probably represents one of the best comparisons
that exist between UKR and TKR. As there is nothing similar in the literature, it is difficult to
compare with other studies. However an age dependent analysis found higher satisfaction with
UKR than TKR in patients under 55 years of age[37]. Studies based on National joint registries
have shown much higher revision rates with UKR then TKR and slightly better OKS with
UKR[5-9, 38]. These findings are different from ours probably because many UKR were
implanted for early arthritis[39]. This is supported by the recently published results from the
Total Or Partial Knee Arthroplasty Trial (TOPKAT), a pragmatic equipoise-based randomised
controlled trial of over 500 patients, at 27 UK sites with 68 surgones, which has shown
equivalent five-year revision rates with TKR and UKR and supports the results seen in this

study [40].

The main weakness is that UKR were implanted by two designer surgeons who did large
numbers of UKR, whereas multiple surgeons implanted the TKR. The study may therefore not
be generalizable. However the TKR cohort was from a randomised trial that found minimal
differences between different designs of knee replacement so probably do reflect the typical
results of TKR[17]. There are now multiple published series showing that if surgeons using
Oxford UKR adhere to recommended indications they achieve similar ten-year results to the
designer surgeons[26, 27, 41-45]. Therefore providing the recommended indications for UKR
are used the results are likely to be generalizable. The recommended indications are satisfied

in about half of patients requiring knee replacements[2, 3] and the evidence suggests that to
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get good results surgeons should use UKR for at least 20% and ideally up to 50% of knee
replacements[41, 46, 47]. Furthermore, even if the designer surgeons obtain better results this
would affect all age groups equally, and would not account for the trend of better outcomes in
younger patients. We cannot be completely certain that all TKR included in the matching
would have been appropriate for UKR as we did not have good data on co-morbidities, or the
degree of lateral wear and we could not match on these. Further, we don’t know if these results
are transferable to fixed bearing UKR. Finally, both cohorts were observational and there was
no randomisation. The matching process can introduce selection bias, though the sensitivity

analysis revealed no deviations from the unmatched data (Table 2, Appendices A and B).

5 Conclusions.

We found that when all age groups were combined, UKR provided better functional outcomes
with more excellent results and fewer cases in which the post-operative score was less than
preoperative. Although there was no significant difference in revision rate UKR did have
significantly less major revisions and reoperations/revisions. Also UKR had significantly less
failures, defined as no improvement in outcome or revision/reoperation. Similar trends were
seen within each age group, with UKR being particularly favourable in young patients. This
study therefore suggests, providing the recommended indications are applied, UKR should be

used when indicated in all age groups.
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Figure Legends
Figure 1: Study flow diagram

Figure 2: Median Oxford Knee Score and interquartile range at ten years by age group and

prosthesis.

Figure 3: Comparison of revisions by age group, prosthesis type and extent of revision required.
Star (*) indicates significant difference (p<0.05). Line represents 95% confidence interval.
Major revision defined as any operation undertaking more complex than a single stage primary
TKR or amputation. NB: As matching was generated within age strata, estimates can’t compare

between age groups, but rather only between prostheses within each age group.
Figure 4: Comparison of incidence rate difference by age group. Rate is per 100 patient years.

Point estimate and 95% confidence interval provided. OKS Oxford Knee Score, Major

Revision defined as any operation with greater than a single stage primary TKR or amputation.
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Table 1: Characteristics of unmatched and matched cohorts

Unmatched Matched
<60 TKR UKR SMD TKR UKR SMD
Number 122 165 NA 83 107 NA
Mean Age (SD) 55.8 (5) 54 (5) -0.34 55.2 (4) 55.3 (3) 0.01
Mean Weight (SD) 87.2 (17) 88.2 (16) | 0.06 85.6 (18) | 87.3 (18) | 0.09
N female (%) 53 (43%) 84 (51%) | 0.15 56 (46%) | 70 (43%) | -0.06
Mean preop OKS (SD) | 16.4 (9) 24.1(9) 0.82 18.5(7) 18.6 (7) 0.01
Mean follow up (SD) | 9.3(3) 9.6 (4) 0.1 9.7 (3) 9.6 (4) -0.02
60-<75 TKR UKR SMD TKR UKR SMD
Number 802 365 NA 631 306 NA
Mean Age (SD) 68.3 (4) 67.5(4) |-0.18 67.9(4) |67.9(4) |0.00
Mean Weight (SD) 84.4 (16) 82.7(14) | -0.1 82.8(15) |83.2(16) | 0.02
N female (%) 384 (48%) | 200 (55%) | 0.14 326 (52%) | 164 (54%) | 0.04
Mean Preop OKS (SD) | 18.6 (7) 24.3(9) 0.67 22.1(7) 22.2(8) 0.01
Mean Follow up (SD) | 9.4 (3) 9.6 (3) 0.05 9.7 (3) 9.7 (3) 0.00
75+ TKR UKR SMD TKR UKR SMD
Number 465 148 NA 243 115 NA
Mean Age (SD) 79.4 (3) 79.3(3) | -0.06 792(3) |79.4(3) |0.06
Mean Weight (SD) 75.7 (15) 71.6 (13) | -0.32 729 (14) |72.6(13) |-0.02
N female (%) 197 (42%) 67 (45%) | 0.06 107 (44%) | 52 (45%) | 0.03
Mean Preop OKS (SD) | 18.5(7) 26.2(8) | 0.89 238(7) |24(9) 0.02
Mean Follow up (SD) | 7.5 (3) 8.2 (2) 0.25 8.4 (3) 8.2 (3) -0.06

SD standard deviation, OKS Oxford Knee Score, Preop Pre-operative, N number,
TKR total knee replacement, UKR unicompartmental knee replacement,
SMD standardized mean difference, NA not applicable
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Table 2 Revision outcomes in unmatched data

Age N revisions (% of | Component time incidence rate (95% confidence | Ten year Kaplan-Meier survival (95% confidence
group cohort) interval) interval)

TKR UKR TKR UKR TKR UKR P value
<60 18 (14%) 12 (5%) | 1.52(0.9-2.4) 0.53 (0.3-0.9) 85.5% (80-92) 95.7% (93-98) <0.001
60-75 34 (4%) 30 (5%) 0.43 (0.3-0.6) 0.59 (0.4-0.8) 95.9% (94-97) 93.8% (91-96) 0.01
75+ 16 (3%) 10 (5%) 0.44 (0.2-0.7) 0.60 (0.3-1.1) 95.9% (94-98) 93.0% (88-98) 0.30
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Table 3: Oxford Knee Score Outcomes by age group and prosthesis

Age <60 60-<75 75+
TKR UKR P value TKR UKR P value TKR UKR P value
Year 5 OKS
Mean (SD) 34.8 (10) 39.8 (10) <0.01 36.2 (10) 41.2 (7) <0.001 35.4 (10) 39.6 (8) <0.001
Median 36 (29-42) 44 (36-47) <0.001 39 (30-44) 43 (39-46) <0.001 38 (28-44) 42 (35-46) <0.01
IQR
I(=>8P(): (IQR) 52.9% (39- 83.9% (62- <0.001 65.8% (37- 81.8% (64- <0.001 59.2% (27- 75.6% (50- <0.01
79) 94) 83) 92) 86) 91)
N Excellent 19 (30%) 51 (63%) <0.001 199 (38%) 159 (65%) <0.001 70 (40%) 44 (54%) 0.04
OKS (%)
Year 10 OKS
Mean (SD) 32.4 (11) 39.6 (10) <0.001 34.8 (10) 39.0 (9) <0.001 32.9 (1) 35.5(11) 0.25
Median 33 (26-41) 45 (34-47) <0.001 37 (28-43) 42 (35-46) <0.001 36 (25-43) 38 (30-44) 0.24
IOR
I(DC?P(): (IQR) 51.5% (27- 88.0% (62- <0.001 59.5% (29- 75.4% (52- <0.001 46.2% (16- 61.4% (28- 0.12
75) 96) 81) 91) 77) 86)
N Excellent 12 (21%) 37 (63%) <0.001 127 (33%) 79 (52%) <0.001 21 (27%) 11 (34%) 0.46
OKS (%)

N number, OKS Oxford Knee Score, POPC Percentage of possible change of OKS, SD standard deviation,

IQR interquartile range, TKR Total Knee Replacement, UKR Unicompartmental Knee Replacement
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Table 4: Revision outcomes by age group

Age N revisions (% of | Component time incidence | Ten year Kaplan-Meier
group | cohort) rate (95%  confidence | survival (95% confidence
interval) interval)
TKR UKR TKR UKR TKR UKR P
value
Reoperation (any knee procedure requiring general or regional anaesthetic)
<60 15 13 2.02 (1.1- 1.30 (0.7- 81.7 (74- 89.5 (84-96) 0.25
(18%) | (12%) 3.3) 2.2) 91)
60-75 58 21 1.00 (0.8- 0.72 (0.4- 90.6 (88- 92.5 (89-96) 0.19
(9%) (7%) 1.3) 1.1) 93)
75+ 13 9 (8%) 0.67 (0.4- 0.98 (0.4- 93.9 (91- 88.6 (81-97) 0.36
(5%) 1.1) 1.9) 97)
Revision (subset requiring implant addition, exchange, removal, amputation or ORIF of periprosthetic
fracture)
<60 9 8 (7%) 1.12 (0.5- 0.77 (0.3- 88.9 (82- 92.7 (88-98) 0.54
(11%) 2.1) 1.5) 96)
60-75 29 14 0.48 (0.3- 0.47 (0.3- 95.3 (94- 94.8 (92-98) | 0.95
(5%) (5%) 0.7) 0.8) 97)
75+ 11 7 (6%) 0.56 (0.3- 0.74 (0.3- 94.7 (92- 90.4 (83-98) 0.52
(5%) 1.0) 1.5) 98)
Major revision (subset requiring greater than a single stage primary TKR, or amputation)
<60 7 (8%) | 0(0%) 0.87 (0.3- 0.00 (0.0- 91.4 (85- 100.0 (100- | 0.003
1.8) 0.4) 98) 100)
60-75 24 1 (0%) 0.40 (0.3- 0.03 (0.0- 96.1 (95- | 99.4 (98-100) | 0.004
(4%) 0.6) 0.2) 98)
75+ 8 (3%) | 0(0%) 0.41 (0.2- 0.00 (0.0- 96.1 (93- 100.0 (100- 0.05
0.8) 0.4) 99) 100)
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Table 5: Revision indication and outcome by age group and prosthesis

Age TKR UKR

group

<60 Infection (two stage) x3 Disease progression (primary TKR) x3
Loosening (revision) x2 Pain (primary TKR) x2
Pain (patellar resurfacing) x2 Disease progression (lateral UKR)
Dislocation (unspecified revision) Dislocated bearing (bearing exchange and
Pain (unspecified revision) femoral component revision)

60-75 Loosening x 12 Disease progression (primary TKR) x 4
Infection (two stage) x 4 Disease progression (lateral UKR) x 3
Bearing dislocation (unspecified | Bearing exchange (dislocation) x 2
revision) Pain (primary TKR) x 2
Pain (patellar resurfacing) Instability (hinged TKR)
Instability (unspecified revision) Unknown (primary TKR)
Pain (unspecified)
Malalignment (unspecified revision)
Stiffness (unspecified revision)
Patella revision (failed patella resurfacing
x 1, loose patella x 1)

75+ Infection (two stage) x 3 Disease progression (primary TKR) x 3

Loosening x 3

Pain (patellar resurfacing) x 3
Unspecified indication (Above knee
amputation)

Disease progression (lateral UKR) x 2
Tibial loosening (primary TKR)
Pain (primary TKR)
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Table 6: Reoperations excluding revisions

Age TKR UKR
group
<60 Washout (wound dehiscence) x 2 Arthroscopy (pain) x2
Washout (infection) x 2 Arthroscopy and washout (Pain — performed
MUA (Stiffness) x 3 elsewhere)
Arthroscopy, and debridement (unspecified) x 2
MUA (Stiffness)
60-75 Arthroscopy (pain) x2 Arthroscopy x 5
Arthroscopy and biopsy (suspected infection) | Arthroscopy and washout x 1
X2 MUA x 7
Change of poly (dislocation x 1, infection x 1,
prosthetic complication x 1)
Debridement (infection) x 5
Debridement, exploration and washout
(infection) x 1
EUA (stiffness x 1)
EUA and arthroscopy (diagnostic op) x 1
Excision of bone fragment x 1
Excision of lateral patella x 1
MUA (stiffness) x 17
Patella resurfacing (pain) x 1
Washout (infection) x 4
75+ Washout (infection) x 2 MUA (Stiffness) x2

Washout and debridement (infection)
MUA (stiffness) x 2
Debridement (infection)

EUA examination under anaesthetic; MUA manipulation under anaesthetic; TKR total knee replacement; UKR
unicompartmental knee replacement;
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Appendix

Table A: Outcomes by age group and prosthesis unmatched data

<60 60-<75 75+
TKR UKR P value TKR UKR P value TKR | UKR | P
value
Year 5 OKS
Mean 329 40.7 | <0.001 35.1 41.8 <0.001 33.8 | 40.4 | <0.001
(SD) (11) (8) (10) () (11 | (8
Median 35 44 <0.001 38 44 <0.001 36 44 | <0.001
(IQR) (25-42) | (37-47) (28-43) | (40-47) (26- | (37-
43) | 46)
POPC 51.3 69.4 | <0.001 55.5 71.6 <0.001 499 | 62.4 | <0.001
N 27 113 <0.001 213 282 <0.001 87 88 | <0.001
Excellent (27) (63) (33) (68) (32) | (63)
OKS (%)
Year 10 OKS
Mean 31.0(12) | 40.9 (9) | <0.001 33.8(10) | 39.8 <0.001 316 | 37.1 | 0.002
(SD) 9) (13) | (9
Median 32 45 <0.001 35 42 <0.001 36 38 | 0.007
(IQR) (21-42) | (37-47) (27-43) | (36-47) (22- | (31-
44) | 44)
POPC 44.1 70.1 | <0.001 51.2 56.4 <0.001 415 | 583 | 0.05
N 22 76 (66) | <0.001 139 (30) | 141 (54) | <0.001 33 25 0.16
Excellent (26) (29) | (39)
OKS (%)
Table B Revision indication and outcome by age group and prosthesis unmatched
Age TKR UKR
group
<60 Patellar dislocation Primary TKR (ACL injury)
Two stage revision (infection) x 6 Bearing exchange (dislocation x 3)
Loosening x 4 Bearing exchange and femoral component
Patellar resurfacing x 5 revision (bearing dislocation)
Pain (unspecified) x 2 Disease progression (primary TKR) x 4
Disease progression (lateral UKR) x 1
Two stage primary TKR x 1
Tibial component revision (malposition) x
1
60-75 Dislocation Primary TKR (loosening)
Two stage revision (infection) x 7 Primary TKR (AVN Lateral femoral
Instability x 3 condyle)
Loosening x 14 Bearing exchange (dislocation) x 2
Malalignment Lateral UKR (disease progression) x 7
Patella resurfacing x6 Primary TKR (disease progression) x 9
Unspecified (pain) x 1 Two stage primary TKR (infection) x 1
Unspecified x 1 Two stage TKR with stemmed tibia
(infection) x 1
Hinged TKR (instability) x 1
Primary TKR (unexplained pain) x 6
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Primary TKR  (Unknown  -revised
overseas)

75+

Two stage revision (infection) x 4
Loosening x 7
Patellar resurfacing x 5

Loosening (primary TKR) x 1

Bearing dislocation (exchange) x 1
Disease progression (primary TKR) x 3
Disease progression (lateral UKR) x 3
Infection (two stage primary TKR) x 1
Infection (two-stage TKR with stemmed
tibia)

Pain (primary TKR) x 1
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