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Abstract

Severe knee arthritis is commonly confined to one compartment of the knee and therefore can be
treated with either Unicompartmental (UKR) or Total Knee Replacement (TKR). Although UKR
provides a faster recovery, fewer complications and better function than TKR, the revision rate in
national registries is three times higher'™. In view of this high “failure” rate many surgeons either do
not implant UKR or do small numbers. As a result only 5% to 10% of knee replacements are UKR®.
The revision rate of UKR is related to the numbers that surgeons implant, with surgeons doing small
numbers having very high revision rates®>. Many organisations have therefore recommended that
surgeons doing small numbers should stop doing UKR or that UKR should only be done in specialist
units ¢8. These recommendations, if adhered to, will decrease the number of revisions. However
they will also decrease the number of UKR and therefore the number of patients that can benefit
from UKR.

Alternatively surgeons doing small numbers could do more by increasing the percentage of their

knee replacements that are UKR (UKR usage)’. Recent evidence shows that increased usage

decreases the revision rate and is more important than the number done per year % With low

usage the revision rate is very high, whether the humbers are high or low. Conversely if the usage is

20% or more the revision rate is low, whether the numbers are high or low. The best

recommendation is therefore that surgeons should aim for at least 20% usage. To achieve this

surgeons, with low usage, would need to change their indications for UKR. There are simple

evidence based indications for some UKR implants that are satisfied in more than 20% of knee

replacements®’. If surgeons use these indications then their UKR usage will be at least 20%. This

would result in more UKR being done, the revision rate would decrease and more patients would
benefit from UKR.

Advantages and disadvantages of UKR

UKR tend to be implanted in younger, fitter and more active patients than TKR*. As these factors
influence the outcome of joint replacement, unmatched comparisons of UKR and TKR are likely to be
misleading??. There is only one randomised controlled trial (TOPKAT) of UKR and TKR that is
adequately powered to compare clinical outcomes!®. At one year this study found that UKR had
significantly better functional outcomes as assessed by the Oxford Knee Score (OKS), although the
difference was small. In addition UKR patients were more likely to say that they had improved and
that they would have the operation again. For other outcomes and longer term data well matched

studies are required.

To compare rare events large datasets are needed. In a study of 100,000 knees based on National
Joint Registry Data (NJR) and other national datasets, UKR were matched to TKR at a ratio of 1:3
based on 20 variables®. In a subset with PROMS the difference in OKS was similar to that in



TOPKAT>*3, UKR were significantly more likely to achieve excellent OKS (Odds ratio (OR) 1.6),
excellent satisfaction (OR 1.3) and the EQ-5D score was better. The length of stay was shorter (1.4
days), the rate of intra-operative complications (OR 0.73), re-admission within the first year (OR
0.65) and transfusion (OR 0.25) were lower? Major medical complications, such as
thromboembolism (OR 0.49), infection (OR 0.5), stroke (OR 0.37) and myocardial infarct (OR 0.53)
occurred less frequently. The mortality following UKR was also significantly lower (Hazard Ratio at
30 days 0.23, 90 days 0.46, 8 years 0.87). However at eight years the revision rate of UKR was 2.1 x
higher than that of TKR and the re-operation rate was 1.4 times higher.

The evidence therefore suggests that apart from revision all outcome measures favour UKR. To get
this in perspective the authors of the matched study stated: “If 100 patients receiving TKR received
UKR instead; the result would be around one less death and three more reoperations in the first 4
years after surgery”2. If all the other advantages were ignored, based on this comparison alone
patients would probably choose UKR.

It is generally thought that the higher revision rate of UKR than TKR is because UKR have more poor
results. This cannot be the explanation because a number of studies, such as the New Zealand Joint
Registry (NZJR), have shown that UKR have less poor results!**>. The main reason for the higher
revision rate is that the threshold for revision is lower®. This is probably because a revision of a UKR
is usually technically easier than that of a TKR and the outcome is generally expected to be better®.
Data from the NZJR suggest that if a UKR is worse post-operatively than pre-operatively (largely
those with OKS<20) 60% are subsequently revised, whereas only 10% of similarly bad TKR are
revised®. In other words; if a UKR has a bad outcome, whether there is a mechanical problem or
not, it will probably be revised to a TKR, whereas if a TKR does badly it will probably only be revised
in the rare situation where there is an obvious mechanical problem. The issue is therefore with the
definition of failure: From a patients perspective a poor outcome or a revision would probably be
considered to be a failure. With this definition TKR would have a higher failure rate than UKR.
Despite this the overall revision rate of UKR in Registries is too high and needs to be addressed.

Numbers of UKR

The revision rate of UKR in National Registries is much higher than in most published series'’. One of
the reasons for this is that surgeons who publish their results tend to do large numbers of UKR,
whereas most surgeons who contribute to National Registries do small numbers. Data from the NJR
shows that for surgeons doing UKR, the most common number implanted per year is one, the
second most common number is two, the third three etc and the average is five>. NJR data also
shows surgeons doing small numbers have very high revision rates®: Surgeons doing one or two per
year had a 4% revision rate per year (which equates to a 60% survival at ten years). The revision rate
decreases with increasing numbers: Surgeons doing between 12 and 30 per year have a revision
rate of about 1.5% per year and surgeons doing 30 per year or more have a revision rate of 1% per
year. The data therefore suggests that surgeons should do at least 12 per year and ideally at least 30
per year.

The first study we were aware of that showed a clear relationship between UKR number and revision
rate was an audit based on NZJR data from 2006. In this study the revision rate of Oxford UKR



implanted by surgeons doing at least 12 per year was slightly less than that of TKR. Since then we
have encouraged surgeons to implant at least 12 per year. This has had little effect, which, in
retrospect, is not surprising as surgeons cannot increase the size of their knee replacement practice
and feel that doing a higher proportion of their knees as UKR would increase their revision rate. The
main reasons for this is that Kozinn and Scott suggested, in their seminal 1989 review, that the ideal
indications for UKR were narrow and if they were broadened the revision rate would increase®. If
this message did not apply to all implants and surgeons could safely broaden their indications then
they would easily be able to increase their number of UKR.

Usage of UKR

When analysing large datasets it is impossible to determine the indications that surgeons used for
UKR. An indication about how broad or narrow their indications were can be inferred from the
percentage of their knee replacements that were UKR, which has been defined as UKR usage. NJR
data suggests that the average UKR usage is 11%°. The relationship between UKR usage and UKR
revision rate is not what would be expected. Based on Kozinn and Scott’s recommendations about
5% of knee replacements would be considered ideal for UKR?. It would therefore be expected that
the lowest revision rate would be with 5% usage and that the revision rate would increase with
higher usage. Analysis of NJR data shows that the revision rate with 5% usage is very high, about 3%
per year®. As the usage increases, the revision rate decreases until 20% usage, when the revision
rate is about 1% per year®.

There are two possible reasons why the revision rate decreases with increased usage: With
increasing usage surgeons do bigger numbers and are therefore technically better. Alternatively
with low usage surgeons may be using inappropriate indications for UKR or for revision surgery.
Surgeons with low usage tend to implant UKR in younger patients than those with high usage®. We

therefore suspect that surgeons with low usage tend to use UKR only when the retained parts of the
knee are pristine as they are worried about disease progression. This usually occurs when there is
early disease in the affected compartment. In these circumstances, particularly with partial
thickness cartilage loss, the revision rate is very high'®?122, A recent meta-analysis found that high

usage surgeons (>20%) have low revision rates and low usage surgeons (<20%) have high revision

rates whether they do low (< 12) or high (>12) numbers of UKR per year?. This suggests that it is the

indications that really matter and the numbers done are not so important. There were however no
publications with high usage surgeons implanting less than five UKR per year. Therefore a sensible
recommendation would be that surgeons doing knee replacement should aim for a UKR usage of at
least 20%, provided this resulted in them doing at least 5 per year. If this recommendation was
adhered to it would reduce the revision rate of UKR and increase the number of UKR implanted so
more patients would benefit from UKR.

The most persuasive evidence supporting the recommendation that surgeons should aim for a usage

of 20% comes from a life time analysis, which was based on NJR and NHS data with matched UKR

and TKR?*. This model took into account not only the advantages of UKR but also the disadvantages,

such as the higher revision rate with the associated costs and outcomes of revision. With low usage
(<10%) UKR was less clinically effective than TKR. However with high usage (around 20% to 30%)




UKR was, over the patient’s life-time, more clinically effective and provided better quality of life.

Furthermore over the patient’s life-time, UKR was also cheaper than TKR.

Indications for UKR

To achieve the recommended usage of at least 20% surgeons must use appropriate indications.

Unfortunately there is little consensus about the indications for UKR and the indications vary with

different implants. However for the mobile bearing Oxford UKR the indications are well defined and
5

evidence based®: They are based on the patho-anatomy %°, with the primary indication being

Antero-medial Osteoarthritis (AMOA) and osteonecrosis being another rarer indication. The criteria

for AMOA (bone-on-bone medially, full thickness cartilage laterally, functionally intact ligaments) are

assessed radiographically so the decision whether to do a UKR is straight forward and can be made
with the help of a decision aid’. If the criteria for AMOA are satisfied then the Kozinn and Scott
contraindications, which include damage to the patellofemoral joint, chondrocalcinosis, obesity,

youth and high activity, have been shown not to compromise the outcome and therefore do not

apply®®?’. As a result the Oxford UKR can be used in up to 50% of cases, and with this usage optimal

results are achieved and the re-operation rate is similar to that of TKR out to 8 years®?. When

surgeons start using the Oxford UKR they are often uncomfortable about completely ignoring the

Kozinn and Scott contraindications, but providing their usage is at least 20% their results should be
good.

With fixed bearing UKR there is little data about indications and contraindications. Many surgeons
feel the indications are similar to those of the Oxford UKR but the consensus is that the
contraindications are different?®. For many years the Kozinn and Scott contraindications were used
for fixed bearing devices so surgeons did not operate on patients with these contraindications and as
a result there is no good evidence whether these compromise the outcome or not. The evidence
that does exist suggests at least some should apply. For example the main cause of failure of fixed
bearing devices in the second decade is patellofemoral joint problems so some surgeons consider
exposed bone in the patellofemoral joint to be a contraindication3®32. Some also feel the pain should
be localized to the medial joint line and therefore consider anterior knee pain to be a contra-
indication. Also the failure rate appears to increase in obesity, activity and in mesomorphic males?.
Therefore, to reach 20% usage, surgeons using fixed bearing devices should carefully review their
indications and use an appropriate device. They should also be cautious of exceeding 20% as this
may result in a high long-term failure rate.

Conclusion

UKR has numerous advantages over TKR and one disadvantage, the higher revision rate. The best
way to minimise the revision rate is for surgeons to use UKR for at least 20% of their knee

replacements. In order to achieve this surgeons need to learn and apply the appropriate indications

and techniques. This would decrease the revision rate and increase the number of UKR implanted,

which would save money and patients would benefit from improved outcomes over their lifetime.
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