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Abstract

Purpose The reported usage of UKA is around 10% in the UK, Australian and New Zealand joint registries. However, some
authors recommend that a higher UKA usage of 20%, or a minimum 12 UKA cases per year, would reduce revision rates. The
purpose of this study was to analyze the percentage of surgeons performing the recommended thresholds in these 3 registries.
Methods Data from the UK, Australian and New Zealand registry databases was utilized from the time period since their
respective introduction until 2017. All primary TKA and UKA performed for the diagnosis of osteoarthritis by surgeons
with more than 100 recorded knee arthroplasties in their respective registry were included. The results between the registries
were compared and a pooled analysis was performed. The number of surgeons meeting the recommended caseload of >20%
UKA yearly or 12 UKA cases yearly was calculated.

Results We identified 3037 knee surgeons performing 1,556,440 knee arthroplasties, of which 131,575 were UKA (8.45%).
Over 50% of knee surgeons in each registry had a proportion of less than 5% UKA of their knee replacement procedures.
After pooling of data, median surgeon UKA usage was 2.0% (IQR 0-9.1%).

The percentage of surgeons meeting the proposed caseload criteria was highest in New Zealand, 16.3%, followed by the UK
at 12.4% and Australia 11.3% (p=0.28).

Conclusion More than 50% of knee surgeons in UK, Australian and New Zealand joint registries perform less than 5% of
UKA yearly. The majority of experienced knee surgeons are not meeting the recommended minimum thresholds, which
might indicate that the recommended thresholds are not feasible for the vast majority of knee surgeons. The reasons behind
this require further research.

Level of Evidence Level III retrospective registry study.
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Advanced medial knee osteoarthritis (OA) requiring an

arthroplasty can be managed with a total knee arthroplasty
(TKA) or a unicompartmental knee arthroplasty (UKA)
[31]. A recent large systematic review and meta-analysis
demonstrated better functional scores for UKA and no dif-
ference in pain [31]. Major complications and mortality were
higher after TKA. However, the revision rate of UKA was
reported to be 2.5-6 times higher [31]. These differences
are a topic of considerable debate, with some arguing that
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fewer UKAs should be performed to reduce this revision
risk, and others argue that the revision rate can be reduced
by performing more UKAs [22]. Increasing the number of
UKA is supported by reports suggesting that up to 48% of
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knee arthroplasty patients are suitable for UKA [30], and
by a registry study from the United Kingdom reporting an
acceptable revision rate when surgeons have at least 20% of
UKA usage out of their complete knee arthroplasty caseload
with optimal results between 40 and 60% UKA usage within
their complete knee arthroplasty caseload [15]. Surgeons
with a<5% UKA caseload have the highest revision rate
[15]. Alternatively, in another study a minimum yearly case-
load of 12 UKA significantly decreased the revision rate and
this is also recommended as a threshold [23].

The reported usage of UKA in the most recent New Zea-
land, Australian and UK joint registry reports are 11.5%,
8.5%, and 10.1% respectively [24-26]. These numbers incor-
porate all cases, including those performed by orthopedic
generalists and therefore may not represent the practice of
specialist knee surgeons.

The aim of this study was to determine UKA usage across
three national registries, and to identify the of percentage of
knee surgeons in each registry that meet the proposed mini-
mum recommendations of 20% of UKA or 12 UKA cases
yearly. We also aimed to analyze the trends in UKA usage
over the duration of the study. Based on the overall UKA
usage, we hypothesized that a low number of knee surgeons
meet the recommended thresholds.

Methods

Data was obtained from 3 national joint registries; National
Joint Registry of England, Wales, Northern Ireland, the Isle
of Man and States of Guernsey (NJR), Australian Orthopae-
dic Association National Joint Registry (AOANJRR) and the
New Zealand Joint Registry (NZJR). The registries provided
data for primary TKA and UKA procedures, stratified by
surgeon ID, for each year, from the commencement of the
registry until 31 December 2017. The UK and Australian
registries each covered 15 years, and the New Zealand reg-
istry 18 years. Both UKA and TKR arthroplasty procedures
were included, while revision knee procedures, patellofem-
oral replacement, bicompartmental and partial resurfacing
knee procedures were excluded. We also limited the study
to include only surgeons who had a minimum of 100 arthro-
plasty procedures recorded within their respective national
joint registry. The number of surgeons meeting the recom-
mended threshold of >20% UKA or 12 UKA procedures/
year [23] was analyzed for each registry.

Statistical analysis

Cumulative numbers and frequencies were reported for each
registry. Yearly UKA usage by caseload was calculated by
dividing the number of UKA performed with the number of
years of activity in the registry. Yearly UKA usage percentage

was calculated as the percentage of UKA in all KA for each
surgeon. For non-normally distributed data, median and range
were reported in addition to the mean. A two-step cluster
analysis was performed to determine the clusters. With the
distribution of UKA percentages, and with one cluster set to a
minimum of 20% UKA [15], the hierarchical cluster analysis
determined 6 clusters: < 1%; 1-5%; 5-10%; 10-20%; 20-30%
and > 30%. Correlation between total procedure numbers and
UKA usage was assessed using the Pearson correlation. A
two-step cluster analysis was used to determine the number
of usage clusters and the usage percentages for each cluster.
After the between registry comparison was performed, the data
was pooled for further analysis. Statistical significance was set
at p<0.05. SPSS 24.0 (IBM, Armonk, NY, US) was used for
statistical analysis.

Results

Within the study period, after data pooling, we identified
1,556,440 knee arthroplasty procedures performed by 3037
surgeons (Fig. 1). Of these, 131,575 were UKA (8.45%),
averaging 512 arthroplasty cases per surgeon, median 368
(interquartile range 469). Median procedure number of UKA
per year, per surgeon was 0.6 (IQR 0-3.4), whereas the
median number of TKA per year, per surgeon was 28 (IQR
15.8-51.5). In both the NZ and AUS registries, the usage of
UKA peaked at about 20% occurring around 2003, and has
declined since then until 2016, Fig. 2.

In the study time period, the percentage of knee surgeons
performing >20% UKA yearly was 10.5%. The percentage
of knee surgeons performing at least 12 UKA yearly was
7.6%. The percentage of surgeons meeting at least one of
the two criteria was 12.1%. It was highest in New Zealand
at 16.3%, followed by the UK (12.4%) and Australia (11.3%)
(Fig. 3). There was no statistically significant difference in
proportion of UKA between the registries (p =0.28).

More than 50% of knee surgeons in each registry used
UKA for less than 5% of their knee arthroplasty procedures,
and over 35% of surgeons in each registry used UKA for less
than 1% (Fig. 4).

After pooling of data, median surgeon UKA usage was
2.0% (IQR 0-9.1%). In the pooled data, years of activity
showed weak positive correlation with increase in UKA
usage (p <0.001; r=0.109). There was a weak positive cor-
relation between UKA usage and the overall number of cases
performed (p <0.001, r=0.192).

Discussion
The most important finding of the present study is that a

low number of knee surgeons meet the recommended UKA
thresholds of >20% of UKA yearly or> 12 UKA yearly in
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National Joint Registry for England,
Wales, Northern Ireland and
the Isle of Man

Australian Orthopaedic Association New Zealand Orthopaedic
National Joint Replacement Registry Association Joint Registry

| 2003-2017 | | 2003-2017 | | 2000-2017 |

3 > N of surgeons
6388 surgeons 1221 surgeons 374 surgeons Performing at least
1 knee arthroplasty

exclusion of surgeons
with less than 100
knee arthroplasties
recorded

2097 surgeons 732 surgeons 208 surgeons
1,008,740 arthroplasties 447,426 arthroplasties 100,274 arthroplasties

Fig. 1 Flow chart of data aggregation and analysis
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Fig.2 UKA usage over the study period in the studied registries
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Fig. 3 Percentage of surgeons meeting either >20% UKA or> 12 UKA yearly, per registry

3 registries, only 10.5% and 7.6% of surgeons, respectively.
Second important finding is the fact that more than 50% of
knee surgeons included in this study perform less than 5%
of UKA yearly.

Knee surgeon usage of UKA has been shown to impact
revision rates [15]. A 20% threshold has been reported by
multiple authors [15, 22, 23]. Liddle et al. suggested that
‘optimal’ surgeon UKA usage is in the range of 40-60%
[15] whereas Baker et al. reported that a minimum 12 UKA
cases per year lowers the revision rate [2]. In fact, one of
the first studies reporting a clear relationship between UKA
procedure volume and revision rate was a NZ study from
2006, showing that low use surgeons, performing < 1 UKA/
year, had an 8% revision rate [8]. A recent meta-analysis
of the interaction of knee arthroplasty caseload and UKA
usage found that surgeons performing > 30% of UKA can
expect results similar to the published long term UKA series
[7]. This meta-analysis included 46 studies, with 5 studies
not providing information on the proportion of UKA usage.
The principle argument from this meta-analysis is that low
usage surgeons have a high revision rate, regardless of
their annual caseload. The reasons for this are related to
the indications for UKA and revision of UKA, not with the

surgical technique. The primary indication is anteromedial
OA, with bone-on-bone arthritis medially, a normal ACL
and MCL, a preserved lateral and patellofemoral compart-
ment without lateral grooving or bone loss [7]. Although a
number of previous contraindications such as a high BMI,
patellofemoral OA, lower age have been disproven [3, 6,
27, 28], the results of our study suggest that more than half
of knee surgeons identify these indications in 5% of cases
or less. Even potential differences in patient presentation,
demographics and health systems cannot sufficiently account
for the discrepancy.

Even in a setting of a knee arthroplasty caseload of 200
procedures per year, < 5% of cases will result in less than the
12 UKA/year. We found a a mean of 45 knee procedures per
surgeon per year, therefore 12 UKA would equate to a pro-
portion of 27% usage which only 6% of surgeons achieved.
For the majority of cases of knee osteoarthritis, if the above-
mentioned criteria are followed, this would potentially result
in too few to reach a 20% or 30% threshold. As the main
modes of failure of UKA are loosening and disease progres-
sion [16] if the indication criteria were to be expanded, the
otherwise already comparatively high revision rate of UKA
would most likely increase. Furthermore, the proportion
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Fig.4 UKA usage, divided into 6 clusters, per registry

of UKA usage per surgeon does not greatly differ between
the registries, which demonstrates a consistency in philoso-
phy in the three countries. This suggests that the proposed
thresholds may be unrealistic for the average knee surgeon
in the present study, and that higher UKA usage may only be
achieved by specialist UKA surgeons. The reasons for this
discrepancy might be the difference in application of UKA
candidacy criteria [1, 30], difference in patient characteris-
tics [5], bias [13, 21] or a combination of these factors.
Usage over the investigated years demonstrate two trends.
The first trend is a decrease from 2004 and 2005 in the NZJR
and AOANJRR. This decrease may be related to findings
of failure rates, published in this time period, of up to 38%
as early as 12 months after surgery due to femoral compo-
nent loosening [18]. Kort et al. reported 89% survival in
2-7 years follow-up and concluded that a UKA is a demand-
ing procedure [12]. Mercier et al. analyzed 43 UKA that had
a 10 year survivorship of 74.7% [19]. These authors argue
that exclusion of inappropriate patients and surgical errors
could improve the 10-year survivorship to 85.7%. There is a
lower revision threshold from UKA to TKA, when compared
to TKA [10], and some UKA revisions have been deemed
avoidable [11]. The type and reasons for revision, can how-
ever, differ, ranging from a UKA being revised to a UKA,
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towards a complex UKA to TKA revision requiring aug-
ments [29]. Any revision is a major event for the patient and
a result of a primary TKA after such a revision cannot be
always expected [14]. The second trend is a small increase
in UKA usage after 2015, observed in all three registries.
This can possibly be attributed to an increase in robotically
assisted UKA [20, 25]. In 2018, 31.8% of all UKA in Aus-
tralia were robotically assisted [25]. Reports of improved
implant positioning [4] and joint line restitution [9] have
helped popularize this method [17].

Limitations

This study has many limitations. The study design was to
determine and compare proportions of UKA that surgeons
use in the three registries, without investigating the relevant
factors that might influence this, apart from surgeon experi-
ence. Henceforth, there has been no consideration of the
severity of the knee disease, or if this is equivalent in the
countries studied. Additionally, the indications and patient
assessment of suitability for UKA may vary between sur-
geons and with registry. We have no access to radiographic
data. There has been no comparison of revision rates or other
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patient outcomes related to the knee surgery undertaken.
The threshold of 100 recorded KA cases within the respec-
tive registry was chosen as an estimated of an experienced
knee surgeon.

Conclusion

More than 50% of knee surgeons in UK, Australian and New
Zealand joint registries perform less than 5% of UKA yearly.
The majority of experienced knee surgeons are not meeting
the recommended minimum thresholds, which might indi-
cate that the recommended thresholds are not feasible for
the vast majority of knee surgeons. The reasons behind this
require further research.
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