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Comparative information on total knee replacements
(TKRs) is not readily available. With the help of
implant manufacturers and distributors, we have
compiled a list of TKRs on the market in the UK and
summarised the information about these implants in
a table.

There are 37 different TKRs, marketed by 14
companies; 54% have been introduced since 1990.
The number of different implants is increasing. At
least eight designs have undergone major modifica-
tions, while many have had minor alterations. Of the
TKRs on the market, 60% are modular. Some 54% of
TKRs have no published results in peer-reviewed
journals; only one of the four most widely used
prostheses has published survival figures. New and
modified implants are introduced without clinical
evidence of their superiority over other available
designs.

Published results in peer-reviewed journals are
currently the best evidence available on the relia-
bility of an implant. When selecting an implant,
surgeons should be aware if the prosthesis has any
such results, the length of the follow-up, and the
survival rates that are achieved. More detailed
interpretation is difficult because of the different
combinations used in modular implants and because
of the frequent modification of existing designs.
Properly conducted long-term clinical trials should
be encouraged as they are the only means of
evaluating new designs.

Health care providers, purchasers and orthopaedic
surgeons are increasingly using published clinical results
as their main criteria for selecting prostheses for joint
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replacements. We recently published a review of total hip
replacements (THRs) on the market in the United
Kingdom which demonstrated that 70% of the 62 THRs
had no published data in peer-reviewed journals (7). This
study not only contributed to the increasing use of
evidence in implant selection but also provided a useful
database for this information. We now plan to repeat the
process for total knee replacements (TKRs).

TKR has clinical results that equal or exceed those of
hip replacement in terms of implant survival after 10
years, pain relief and function (2,3). Presently in the UK,
about 200 000 patients have already received a total knee
replacement and possibly 400 000 more individuals would
benefit from the procedure (4,5). The number of TKRs
performed each year in the UK is rising, but the current
level of TKR operations carried out each year in the
National Health Service (INHS) hospitals may not be in
keeping with the demand (6).

The rising numbers of TKRs performed will be
accompanied by an increase in revision operations. Such
procedures are more expensive, do not give as good a
functional result, nor last as long as the primary
replacement. Although the implant is only one of many
factors influencing revision rates, reliable and long-lasting
prostheses are essential.

Evidence of good performance in a TKR design must
therefore be sought when selecting implants. However,
the decision is difficult as there are large numbers of
different TKRs on the market. Many new designs are
introduced each year and, unlike new pharmacological
products, there is at present no formal requirement for
clinical tests before a new prosthesis is introduced onto
the market. This may change with the introduction of the
new European CE mark which will make clinical trials
mandatory before marketing (7).

The aim of this study is to review the TKRs that are
currently available in the UK and to assess what is known
about their performance.
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338 R Y L Liow and D W Murray
Method

We identified all manufacturers and distibutors of knee
prostheses in the UK and requested information
regarding all the primary TKR prostheses that they
were marketing. Specifically, they were asked to provide
the year of release to the market, the estimated market
share, the cost, the design features and for published
clinical results. These were reviewed critically and
summarised. The information was collated into a table
and sent back to the manufacturer or distributor who was
asked to validate the data and to suggest any corrections or
additions which were necessary. This checking process
was carried out twice. The data were compiled in
September 1996, reflecting the available information of
the TKRs at that time.

The implants were tabulated according to price, with
the cheapest first (Table I). Other information is shown
under the following headings:

Year of release in the UK (other). This is the year in which
the prosthesis was released on to the market in the UK.
The year in parentheses indicates the year of release on
to any other market if this was earlier than that for the
UK.

Market share. This is the manufacturer’s estimate of the
proportion of the UK market in broad ranges: <5%,
5-20% and >20%.

Cost (£). This is the list price in pounds sterling for the
complete TKR. This includes the femoral, tibial and, if
appropriate, the patellar components.

Fixation. This indicates if the TKR is cemented,
cementless or both.

Design features. This section describes the key design
features, information about the materials and whether the
implant has been derived from a forerunner.

Chinical results. We considered only those published in
peer-reviewed journals relating to either clinical function
or implant survival. If none of these were found, we
indicate with ‘No published results’. We selected
representative series for each TKR.

< 5-year and > 5-year functional assessment. This records
only series of at least ten TKRs which have been assessed
for pain and function and followed up for either less or
more than 5 years. We recorded the result as good if the
scoring system used gave an average result described as
either good or excellent.

S-year, 10-year, and >15-year survival analysis. These
include survival analyses with ten or more patients at risk
in the year of analysis. The definition of failure in the
survival analyses was revision. After the survival rate, we
record the number of knees at risk at the start of the trial
and at the time of the analysis. If a number is not quoted,
this is indicated with a question mark. Very large or
important studies of slightly shorter duration have also
been included.

Results

There are 14 different manufacturers and implant
distributors. Two manufacturers (JRI and Zimmer)
failed to respond to our request for information. The
information about the implants sold by these two
companies are freely available and have thus been
included. However, the information may not be entirely
correct, as it was not confirmed by the manufacturers.

We identified 37 different TKRs (Table I). The
number of implants introduced on to the UK market
has increased steadily: 5 (14%) were introduced before
1980, 12 (32%) were introduced in between 1980 and
1989, and 20 (54%) since 1990. In the last 18 months
alone, six new implants were introduced on to the UK
market.

Seven of the implants marketed in the UK were
developed in the 1970s. Of these, three have been
modified some time later. The published functional and
survival data either include, or are exclusively for, the pre-
modification designs. Five other implants are based on
older concepts, and thus 8 (22%) of the currently
marketed TKRs have undergone major design modifica-
tions.

Four implants (AGC®, IB® II, Kinemax® and
P.F.C.®) are said to have >20% market share, while
three other prostheses (AMK®, Genesis®, LCS®)
claimed a market share of between 5% and 20%. The
price range is between £730 and £2506. Most manufac-
turers offer discounts, but this is not reflected in Table I.
The prices in the table are true only for implants
purchased in the UK; prices in other countries are often
very different owing to factors such as distribution costs.

Seven (18%) are unicompartmental, while the rest
replace both condylar surfaces, with or without patellar
components. The majority (20, 54%) offer a choice of
cemented or cementless fixation while 17 (46%) are
cemented. Two designs (Blauth and Endo-Model total
rotational) are hinged.

Of the TKRs, 22 (60%) are claimed by the
manufacturers to be modular. There are 16 (43%) of the
TKRs which have components that can be used with
either posterior cruciate ligament sacrifice or posterior
cruciate ligament retention. Furthermore, modular stems
and wedges can be used in 14 (38%). In 17 (45%), there is
option for polyethylene tibial inserts of variable shape
conformity, with or without cams. Patellar resurfacing
option is available in 25 (68%).

Of the TKRs, on the UK market, 20 (54%) do not
possess any functional or survival results whatsoever in
peer-reviewed journals. All of these implants were
introduced on to the UK market recently (in the late
1980s and 1990s), suggesting that these new TKRs are
introduced with little evidence of superior results.

Five implants (AGC, Blauth, Endo-Model Sled
Prosthesis, IB® 1, and Total Condylar) have published
survival analyses of 10 years or more. Of these, only the
AGC is in common use. Five other implants (Oxford,
LCS, Robert Brigham Uni, Scan Knee, Tricon) have
published 5-year survival rates. In all, only 10 (27%)



designs possess survival for 5 years or more. Early
functional results (under 5 years) have been published
for 12 (32%) implants, while five other designs (14%),
possess 5-10-year functional results.

Discussion

Apart from publications from national registers (8), there
are few sources of comparative information on the
currently marketed TKRs. The tabulated data (Table I)
offer such information but should be used in conjunction
with more detailed information from the manufacturers
and from the journals. The references quoted were
obtained from the manufacturers as we believe that they
should have such information readily available.

We have identified 37 different implants marketed
widely in the UK. This figure excludes designs that are on
trial with a limited number of surgeons and older implants
that have been withdrawn from the market but are still
used by a small number of orthopaedic surgeons.
Manufacturers have indicated that more designs will be
introduced in the 3rd and 4th quarters of this year and by
1997 the number of implants on the UK market may
exceed 40.

At least 22% of the TKRs marketed have undergone
major design modifications, while many others have seen
smaller changes. It should be remembered that any
modification can cause problems and do not automati-
cally produce better results. The new ‘improved’ designs
can be accompanied by difficulties with instrumentation
and learning curve. Modified implants should be
vigorously evaluated like new designs. In our survey,
none of the new or modified TKRs are backed by
published short-term clinical data nor long-term survival
analysis before their introduction to the market. This, of
course, is not surprising as there is at present no
regulation for pre-introduction clinical trials.

The frequent modifications also contribute to the
difficulty in using clinical results as a basis for selection.
In the advertisements, manufacturers often quote the
results of long-term trials of the predecessors of these
modified implants. Such results are of little relevance to
the model that is currently used. We have stressed this by
excluding from our table the published results of the
forebears of the current versions.

There are many factors that can influence the surgeon’s
choice of implants, but good clinical results must rank as
the major consideration. In the era of evidence-based
practice, health providers and purchasers alike are
increasingly demanding this as the main criteria in the
choice of treatments. The gold standard of demonstrating
the superiority of one treatment over another in surgical
practice is the randomised controlled trial. Ideally, this
should be performed in multiple centres and utilise
patient-based assessments (9). Unfortunately, few are
performed owing to the difficulties involved and the fact
that these trials need at least 10 years to produce any
meaningful comparison between implants. They should,
however, be encouraged.
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The most readily available outcome measures in joint
replacement surgery are functional assessments and
survival analyses. We have used such studies to compare
the prostheses in the UK. We selected results that are
published in peer-reviewed journals only as we believe
that such data must be subjected to critical evaluation.
Results that are not published in peer-reviewed journals
must be interpreted with caution. There are, of course,
limitations with these outcome measures. The assessment
of function relies on a combination of symptoms, knee
function and clinical findings which are variably
weighted. Patients do not always report their symptoms
to their surgeons (10). These systems are subjective, and
the numerous different scoring systems do not lend
themselves to direct comparison. Furthermore, such
schemes have not been validated (11). Survival analysis
is a useful tool to measure longevity, but there are
inherent pitfalls (11,12). In addition, we have found
that by the time survival data are available, the TKR
may not be in wide usage. Only one of the TKRs with
10-year survival data (the AGC) is in common use.
Interpretation of these survival studies must be made with
care, particularly with respect to the definition of failure.
In the AGC study, an impressive 10-year survival data of
98% was given, but the study excluded patellar failure
even though there were many more patellar failures
compared with tibial and femoral component failures
(29).

Increasingly, manufacturers are developing systems of
TKRs that are able to cope with the demands of any knee
within the same design concept. Many, for instance, have
options for fixation with or without cement, for retention
or sacrifice of the posterior cruciate ligament, with full or
partial constraint, and various sizes of stems and wedges.
This extensive array of implants that are interchangeable
while using the same basic instruments has major
advantages for the surgeon. However, it means that
clinical follow-up is becoming meaningless. Any series
of one make of TKR will contain so many combinations of
components, each used in so few patients, that it becomes
impossible to draw any conclusions about the various
designs.

We have shown that 54% of the TKRs on the UK
market do not possess any published results whatsoever.
Using such implants may well be causing harm to the
recipients. Are surgeons in the UK guided by clinical
results when selecting TKRs? The most widely used
implants in the UK at the moment are the IB II,
Kinemax, PFC and the AGC, based on the market share
data that the manufacturers provided. This was sub-
stantiated by an independent postal survey of Fellows of
the British Orthopaedic Association (13). Of these four
implants, only one (the AGC) possesses published
survival figures. The IB II and the Kinemax do not
possess any clinical results, although clinical results are
available for their forebears. It would appear that factors
other than published clinical data are perceived to be more
important to the UK surgeon when choosing TKRs.
While a recent survey has shown that great diversity exists
in the UK in the surgical practice of total knee
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replacement (14), our study has shown that this diversity
is extended to the choice of implant.

Conclusions

The choice of implants should be made on sound clinical
grounds. Published data are difficult to interpret owing to
the frequent modification of the prostheses and the
increased use of modular designs with multiple options.

The authors would like to thank the implant manufacturers and
distributors for their help with the collection of the information,
and to Mr N Goddard for the data on market share.
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