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Abstract

Background

The number of revisions after TKA is expected to rise because of aging populations
in many countries and because patients are undergoing TKA at younger ages.
Aseptic loosening is a major reason for late revision, which can be predicted by
radiostereometric analysis (RSA) of small groups of patients at 2 years of follow-up.
RSA is therefore an ideal tool to assess new TKA designs before they are introduced
to the market, although not every TKA design has been studied with RSA. If RSA-
tested TKA designs have lower 10-year revision rates in national registries than non-

RSA-tested TKA designs, RSA testing of all new designs could be advocated.
Questions/purposes

In this study, we asked: Is there a difference in the all-cause revision rate between
non-RSA-tested and RSA-tested TKA designs registered in national knee

arthroplasty registries at 5 and 10 years of follow-up?
Methods

Knee arthroplasty registries were identified through the European Federation of
National Associations of Orthopaedics and Traumatology webpage and through a
manual internet search. Inclusion criteria were a minimum follow-up duration of 10
years and available revision or survival data per TKA design. Twenty-six registries
were identified; seven were included comprising 339 TKA designs, of which 236
designs were classified as RSA-tested and 103 as non-RSA-tested. Six registries were
excluded because no report was published. One registry was excluded because no
fixation method was mentioned (79 TKA designs). Another registry was excluded
because there was no 10-year data available (22 non-RSA-tested designs; 10 RSA-
tested designs). Eleven registries were excluded because these registries did not
provide revision rates per design and had not reached 10 years follow-up. The

revision rates with their standard errors were extracted per design. We used the data
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from a recent meta-analysis to identify whether a TKA design was previously tested
with RSA. This meta-analysis found 53 RSA studies comprising 70 different TKA
designs. The prosthesis model, fixation method and insert type were extracted from

these RSA-studies. The design characteristics of the TKA reported in the knee

arthroplasty registries were also extracted, and if possible, matched to the TKA
designs reported in the RSA-studies. At 5 years of follow-up, 191 TKA designs were
identified as non-RSA-tested and 92 were identified as RSA-tested. At 10 years of
follow-up, 154 TKA designs and 74 TKA designs were classified as non-RSA-tested
and RSA-tested, respectively. A random-effects model using the Metafor Package in
R statistics was used to estimate the pooled revision rate at 5 and 10 years of follow-
up for both groups. The difference in revision rates between groups at 5 and 10 years
of follow-up was estimated by including RSA as a factor in the random-effects

model.
Results

Mean all-cause revision rates at 5 years for non-RSA-tested and RSA-tested implants
were 3.6% (95% CI 3.4 to 3.8) and 2.9% (95% CI 2.7 to 3.0), with a mean difference of
0.6% favoring RSA-tested implants (95% CI 0.4 to 0.8; p < 0.001). Mean all-cause
revision rates at 10 years for non-RSA-tested and RSA-tested implants were 5.5%
(95% CI 5.2 to 5.9) and 4.4% (95% CI 4.1 to 4.7), with a mean difference of 0.9%
favoring RSA-tested implants (95% CI 0.4 to 1.3; p < 0.001).

Conclusions

Although there are exceptions, across registries, TKA designs that have been tested
in an RSA setting have a slightly lower (about 1%) mean all-cause revision rate at 5-
year and 10-year follow-up than those tested in a non-RSA setting do.
Acknowledging the inherent limitations of this observational study, a risk difference
of 1% could potentially translate into an approximate 20% decrease in revision
burden up to 10 years, which may have a profound impact on patient morbidity and

health-related costs.
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Level of Evidence

Level I1II, therapeutic study.
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Introduction

The number of revisions after TKA is expected to rise because of aging populations
in many countries, and because of increased usage of this procedure in younger

patients.” > Unfortunately, the introduction of newer TKA designs has not always

resulted in fewer revisions.> 4 A major reason for long-term revision of a TKA
implant is aseptic loosening, which can be predicted using the 2-year postoperative
prosthesis migration profile, measured using radiostereometric analysis (RSA).5 ©
RSA was first described in 1974, has been improved for use with digital radiographs,
and has been used with various TKA designs.”™ Given the high precision of RSA,
RSA studies generally need only approximately 50 patients per group to detect a
difference in prosthesis migration between TKA designs, making RSA an ideal tool to
evaluate new TKA designs in early clinical trials."* The importance of RSA studies
before widespread market introduction of new designs has been noted in numerous
reports that correlate early (1 to 2 years) migration patterns of knee implants with 10-
year survival of these implants.> %415 Phased introduction of new TKA designs,
including those evaluated in early clinical RSA trials, has been proposed to improve

patient safety.' 1619

However, not every TKA design has been studied with RSA before market
introduction. In the AOAN]JR registry for instance, nearly 194 different TKA design
combinations have been registered, with reported 10-year survival rates ranging from
86.5% to 98.1%, and most designs were not evaluated in an RSA study.?® RSA could
be used to warn clinicians about implants that are more likely to have an increased
risk of aseptic loosening, thus safeguarding against the widespread use of such
implants. Such a warning might result in withdrawal of designs from the market,
thereby leaving only the better-performing implants and preventing many early
revisions.” Following this mechanism, TKA designs tested with RSA may be
expected to have a lower revision rate during long-term follow-up than non-RSA-
tested TKA designs. In an earlier report with shorter follow-up, Nelissen et al. (2011)

found that RSA-tested TKA designs had a lower revision rate in three national knee
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arthroplasty registries with up to 5 years of follow-up.*

Here, we used six national registries and one regional registry to answer the
question: Is there a difference in the all-cause revision rate between non-RSA-tested
and RSA-tested TKA designs registered in national knee arthroplasty registries at 5

and 10 years of follow-up?

Materials and Methods

Study Search

Through the Network Orthopaedic Registries of Europe—European Federation of
National Associations of Orthopaedics and Traumatology webpage (EFORT),
national and regional knee arthroplasty registries were identified.* A manual world-
wide-web search was then conducted to identify any knee arthroplasty registry not
listed on the EFORT webpage. Published reports were extracted from these
registries. Inclusion criteria were a minimum follow-up duration of 10 years and
available revision or survival data for each TKA design. Knee arthroplasty registries
were excluded if no information regarding the fixation method was provided.
However, if a study or report stated that more than 9o% of the TKA designs were
cemented, the entire registry was included and all TKA designs were assumed to be
cemented (but tested in a sensitivity analysis - see below). No language restriction

was used.

The search yielded 26 annual reports of knee arthroplasty registries, of which six
national registries (from Australia, Finland, New Zealand, Norway, Sweden, and the
United Kingdom) and one regional registry (Emilia-Romagna, Italy) were included
(Fig. I1.I).2> 227 TKA designs of one registry were excluded due to unknown fixation
method. TKA designs from another registry were excluded as only 7-year data was
available. All other excluded registries did not have 10-year follow-up and did not
report revision rates per TKA design (Fig. IL.I). From the seven registries, 339 TKA
designs were extracted. The maximum follow-up duration ranged between 13 and 41

years, and all registries had a completeness of = 95% for primary TKA. The definition
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of completeness was not clarified in all registries but was defined as the percentage
of patients receiving a primary TKA included in the registry in most registries. The
mean age at the time of surgery ranged from 68 years to 71 years [Table IL.I]. The

Finnish registry did not report a mean age but divided patients into four age groups

(younger than 55 years, 55 to 64 years, 65 to 74 years, and 75 years and older), with
most patients (39%) in the 65 to 74 years age group. The proportion of female
patients in the registries ranged from 47% in the Sweden registry to 71% in the

Emilia-Romagna, Italy registry [Table IL.I].

Table II.I Characteristics of included registries

Australia Finland Emila- New Norway Sweden United
Romagna  Zealand Kingdom
(Ttaly)
TKAs (n) 547,407 194,787 39,782 93,497 29,834 109,393 975,739
Follow-up (years) 16 25 16 17 23 41 13
TKA designs (n) 143 356 39 34 19 13 56
Publication year 2017 2018 2017 2017 2018 2017 2017
Completeness (%) 98% 96% 98% >95%* 97% 97% 96%
Age (mean, years) 68.5 65-74 70.6 68 68.5 69 70
Sex (female, %) 56% 68% 71% 52% 63% 47% 57%
The three most-used TKA
designs
1 Triathlon” Triathlon® Attune? Triathlon® NexGen® NexGen®
2 NexGen NexGen® NexGen® Attune® LCS PFC!
Flex CR® Complete!
3 NexGen PFC Legion® Genesis 1I° PFC Triathlon®
Flex LPS® Sigma? Sigma?
Revision due to loosening of  26% 9% 19% 26% 26%
all TKA in registry (%)
TKAs (n) 547,407 194,787 39,782 93,497 29,834 109,393 975,739

In 95% of public hospitals.

bStryker Inc, Mahwah, NJ, USA
cZimmer Inc, Warsaw, IN, USA
9Depuy Synthes, Warsaw, IN, USA
°Smith&Nephew, Memphis, TN, USA
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reconstruction prostheses were excluded. The number of designs ranged between 13
and 143 per annual report.

To identify whether a TKA design was previously tested with RSA, we used the data
from a recent meta-analysis.”> In short, this meta-analysis searched PubMed,
EMBASE, Web of Science, and the Cochrane Library for studies using RSA and
primary TKA before July 2016. Data on all designs were extracted from the 53
included studies, which included 7o different RSA-tested TKA designs [Fig. ILI].
Design characteristics of the TKA reported in the knee arthroplasty registries were
extracted and, if possible, matched to the TKA designs reported in the RSA-studies.
Every TKA design reported in the included knee arthroplasty registries was classified
as non-RSA-tested or RSA-tested, resulting in two groups in every registry. For a
design to be classified as RSA-tested, the design in the registry had to be identical to
the design reported in an RSA study. If the insert was not specified in the registry,
but the design and fixation matched the TKA design, the design was classified as
RSA-tested [Fig. I1.I].

Seven registries with 339 TKA designs were included of which 236 were classified as
non-RSA-tested and 103 as RSA-tested. Fixation was uncemented for 54 designs and
cemented for 285 designs. Cruciate-retaining inserts were used in 110 designs and
posterior-stabilizing in 72 designs or not explicitly mentioned. Mobile bearings were
used in 49 designs. The Norwegian registry only reported 3-year and 10-year revision
rates and could therefore not be included at 5 years. At 5 years, 191 TKA designs were
identified as non-RSA-tested [Supplemental data IL.I]. In addition, 92 TKA designs
were identified as RSA-tested [Supplemental data IL.II]. At 10 years, 154 TKA designs
were classified as non-RSA-tested [Supplemental data II.III] and 74 designs were
identified as RSA-tested [Supplemental data II.IV]. Between baseline and 10 years, 82
non-RSA-tested and 29 RSA-tested designs could not be included as these had not

reached 10 years of follow-up.
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Data Analysis

First, a random-effects model was used to calculate the pooled all-cause revision
percentages and their standard errors at 5 and 10 years of follow-up for the non-RSA-
tested and RSA-tested TKA designs, including a DerSimonian-Lard estimator to take
into account the heterogeneity between the designs.?® RSA-tested (yes or no) was
included as a factor to test for a difference between groups at 5 and 10 years of
follow-up. Moreover, pooled all-cause revision percentages and their standard errors
were calculated separately for each registry for non-RSA-tested and RSA-tested TKA

designs.

In all random-effects models, a DerSimonian-Lard estimator was used to estimate
heterogeneity.” In a sensitivity analysis, the more conservative empirical Bayes
estimator was used to test whether the heterogeneity estimator would affect the
results.3® The > was used to estimate the extent of heterogeneity. The heterogeneity
is the variation between the designs in both groups, which is considered low,
moderate, or high if I? is 25%, 50% or 75%, respectively.3"3* Outcomes are given in
percentages with 95% Cls. The Metafor Package in R Statistics (version 3.6.1; R

Foundation for Statistical Computing, Vienna, Austria) was used for all analyses.3
Post-hoc sensitivity analyses

We performed three post-hoc sensitivity analyses to test the impact of various
assumptions on the primary outcome. The first analysis excluded data from
registries for which the fixation method was missing (Sweden and Emilia-Romagna,
Italy), and data from the registry that did not report the insert of the design (New
Zealand). The second analysis included the four RSA studies from the meta-analysis
that were excluded from the primary analysis because of not reporting migration
data or other reasons. This resulted in reclassification of six non-RSA-tested TKA
designs as RSA-tested. The third analysis included data from the Danish and Dutch
knee arthroplasty registries that fulfilled all but one of the inclusion criteria.3* 35 The

Danish TKA designs lacked information on fixation and were assumed to be
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cemented in this sensitivity analysis, and the Dutch registry published 10 years
follow-up data in November 2019 (after initial manuscript submission) and could

only be included recently.

Results

Revision Rates of Non-RSA-tested and RSA-tested TKA Designs at 5

Years of Follow-up

All-cause revision at 5 years was slightly less for the RSA-tested designs than for the
non-RSA-tested designs [Fig. IL.IT]. Mean all-cause revision rates at 5 years for non-
RSA-tested and RSA-tested implants were 3.6% (95% CI 3.4 to 3.8) and 2.9% (95% CI
2.7 to 3.0), with a mean difference of 0.6% (95% CI 0.4 to 0.8; p < 0.001) favoring
RSA-tested implants. Using the more conservative Empirical Bayes estimator, the
mean difference was 0.7% (95% CI 0.3 to 1.0; p < 0.001) in favor of RSA-tested

implants.

The revision rates of the RSA-tested TKA designs in the registries ranged between
2.3% and 3.9%, whereas revision rates of the non-RSA-tested TKA designs ranged
from 2.5% to 4.7%. In all registries, the point estimate of RSA-tested TKA designs
was lower than that of non-RSA-tested designs, but the absolute difference between
groups was smallest in the United Kingdom (0.2% at 5 years of follow-up). The
highest revision rate of RSA-tested implants was reported in Finland (3.9% at 5 years
of follow-up). New Zealand and Sweden used more RSA-tested TKA designs than
non-RSA-tested TKA designs, in contrast to other countries. Australia had the
greatest number of TKA designs registered (n = 126). Within the RSA-tested and
non-RSA-tested groups, high variation was found between the TKA designs,
expressed by the high heterogeneity (I 96% in the non-RSA-tested group and 98%
in the RSA-tested group). Including fixation or insert in the model did not reduce
the heterogeneity, suggesting that there is large variation in revision rates between
designs. In addition, it is important to note that although a slightly lower mean all-

cause revision rate was found for RSA-tested TKA, some non-RSA-tested TKA
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performed well, whereas some RSA-tested TKA performed poorly.

Fig. ILII This forest plot shows revision rates of the non-RSA-tested and RSA-tested TKA designs with 95% Cls at 5 years
of follow-up per registry and the pooled revision rate per group with 95% CI. In addition, the sensitivity analysis

including designs from the Dutch and Danish knee arthroplasty registry.

sl Non-RSA-tested TKA

;

1

1

1

1

1

1

i

1
=4 Australia RSA (N=32) -

1
1
1
i
1
—4— Australia (N=94) i"' === RSA-tested TKA
i
i i
—+—Finland (N=26) R
] i
«~=4— Finland RSA (N=14) i +
] i
1
——¢— Emilia Romagna (N=28) :—0':“
] i
] i
——4— Emilia Romagna RSA (N=6) —_—— i
] i
] i
—=4—New Zealand (N=8) —_——
4 New Zealand RSA (N=15) -

—4—Sweden (N=3)

—— Sweden RSA (N=9) +

== UK (N=37)

1
od
1
—+—UKRSA (N=17) - |
—@— Overall (N=196) i

1

—8— Overall RSA  (N=93) ’

o 1 2 3 4 5 6 7 8 9 10
Revision percentage (%) with 95% Confidence Interval

Revision Rates of Non-RSA-tested and RSA-tested TKA Designs at 10
Years of Follow-up

Similarly, all-cause revision at 10 years was slightly less common among RSA-tested
designs than it was in non-RSA-tested designs [Fig IL.IIT]. Mean all-cause revision
rates at 10 years for non-RSA-tested and RSA-tested implants were 5.5% (95% CI 5.2

to 5.9) and 4.4% (95% CI 4.1 to 4.7), with a mean difference of 0.9% (95% CI 0.4 to
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1.3; p < 0.001) favoring RSA-tested implants. Using the more conservative Empirical
Bayes estimator, the mean difference was 0.9% (95% CI 0.2 to 1.6; p = 0.01) favoring
RSA-tested implants. The revision rates in the registries ranged between 3.9% and

8.0% for non-RSA-tested and between 3.6% and 6.4% for RSA-tested TKA designs

with large heterogeneity in both groups (1> 97%).

Fig. ILIII This forest plot shows revision rates of the non-RSA-tested and RSA-tested TKA designs with 95% CIs at 10
years of follow-up per registry and the pooled revision rate per group with 95% CI. In addition, the sensitivity analysis

including designs from the Dutch and Danish knee arthroplasty registry.
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Post-hoc Sensitivity Analyses

First, excluding the data from registries with assumed fixation method or inserts
(Sweden, New Zealand and Emilia-Romagna, Italy) resulted in a slightly smaller
mean difference in all-cause revision rate between groups of 0.5% (95% CI 0.2 to 0.8;
p < 0.001) at 5 years and 0.7% (95% CI 0.2 to 1.2; p = 0.003) at 10 years. Second,
reclassifying the TKA-designs from the excluded studies did not influence the mean
revision rates in both groups nor on the difference between groups (data not shown).
Third, including both the Danish and Dutch registries, the mean difference of all-
cause revision rate between RSA-tested and non-RSA-tested designs was 0.6% (95%
CI 0.4 to 0.8; p < 0.001) in favor of RSA-tested designs at 5-year follow-up. At 10-year
follow-up, the mean difference in all-cause revision was 0.9% (CI 95% 0.4 to 1.3; p <

0.001) favoring RSA-tested implants.

Discussion

Regulations regarding the introduction of new orthopaedic devices should have a
healthy balance between innovation and patient safety.®® To improve patient safety,
new medical device regulations were established in Europe; they require clinical
evidence before new implants are introduced to the European Union market.3* RSA
may be an important part of such clinical testing, and its use as an early-warning
system for implants likely to fail as a result of aseptic loosening has often been
proposed.'+ 16183738 However, it is unknown whether RSA-tested TKA designs are
associated with a lower revision rate during long-term follow-up in registries, though
this may seem likely if problematic RSA tested designs are withdrawn from the
market. By pooling data from several national registries and a regional registry, we
found that implants that had undergone RSA testing, overall had a slightly (about
1%) lower all-cause revision rate at 5 and 10 years compared with implants that had

not undergone RSA testing.

We should consider the following limitations. First, our study was an observational

study and cannot imply causation between RSA and a lower TKA revision rate, but
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rather showed an association between these two factors. Second, the classification of
TKA designs as RSA-tested or non-RSA-tested came from another meta-analysis.”s
However, a post-hoc sensitivity analysis showed similar results after reanalyzing the
data from the meta-analysis and reclassifying the six TKA-designs that were
excluded in the meta-analysis from non-RSA-tested to RSA-tested. Third, we should
consider the possibility that differential loss to follow-up may have influenced the
results, although here the loss to follow-up was comparable between both groups.
Fourth, revision rates as reported from the registries were used as the outcome
measure, which is relatively crude. Such rates are influenced not only by the
performance of a particular TKA design, but also by patients’ complaints (for
example, pain) and the surgical decision-making process, which is affected by factors
such as patients’ comorbidities, cultural differences between patients (such as pain
acceptance), and waiting lists.? Nevertheless, many implants were included in the
study, and we assume that both groups were similarly affected by these factors
influencing revision. Fifth, mechanical loosening of the tibia is not the only reason
for revision. Other common reasons are instability and infection, which are not
assessed by RSA.35 A phased introduction should therefore include clinical trials to
assess these contributing factors for revision. In addition, the absolute difference was
small at both 5 and 10 years (less than 1%), raising the question of the relevance of
this effect. However, this effect should be interpreted considering the total revision
rate, which is also low (about 5% at 10 years), meaning an absolute difference of 0.5%
to 1% results in a decrease of approximately 10% to 20% for all-cause revision at 5
and 10 years. Considering the enormous number of TKA procedures performed
globally, a 1% decrease in TKA revision could have a tremendous impact on the
burden for patients needing a TKA revision and result in considerable reduction of
health-related costs. Another limitation that should be noted is that there was high
heterogeneity in all analyses, which could not be explained by the fixation method or
the different inserts (data not shown). Heterogeneity is thus likely attributed to the
many different designs included in the study with varying performance between the

different designs. It should thus be emphasized that not all non-RSA-tested TKA
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designs performed poorly and, vice versa, not all RSA-tested TKA designs performed
well. Finally, we had to assume the fixation method for two registries and the insert
type for one registry, which might have results in misclassification of some TKA
designs although our sensitivity analysis showed this was not likely to change the

results or conclusions.

We found that RSA-tested TKA designs had a slightly (about 1%) lower mean all-
cause revision rate at 5 and 10 years than non-RSA-tested designs. These results are
in line with a previously published study comparing non-RSA-tested and RSA-tested
TKA designs in three knee arthroplasty registries up to 5-year follow-up." Our
findings might be explained by the fact that RSA could provide an early warning
about inferior TKA designs that fail because of aseptic loosening of the tibia. This
early warning function could theoretically lower revision rates if poorly performing
implants were withdrawn from the market or no longer used, and well-studied and
excellent-performing TKA designs continuing to be used. Given our observational
study we were unable to test this hypothesis in the present study or determine
whether this is the case. Possible alternative explanations could be that RSA testing
is a proxy for a rigorous clinical testing program by the manufacturer, or that more

prudent surgeons are more likely to use RSA tested implants.

Before introduction of the new European medical device regulations, a phased
introduction of new implants was proposed by several authors and the Idea,
Development, Exploration, Assessment, Long-term Study—Devices (IDEAL)
consortium to guide the introduction of novel devices.'+ 1183738 4° The best clinical
introduction of a new TKA implant, in our opinion, would be to clinically evaluate
implant fixation (that is, micromotion) as well as the surgical procedure. Thus, RSA
studies and larger prospective studies could be nested in national or regional
registries. Beyond Compliance, an initiative originating from the United Kingdom
supporting the safe introduction of implants by bringing clinicians, implant
manufacturers and an independent expert panel together to assess outcomes of joint

replacements, could be performed parallel to RSA studies.’® # RSA studies or implant
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migration studies (Einzel-Bild-Rontgen-Analyse, CT-RSA) could play an important
role in such a phased, stepwise introduction of new implants.#* Because of the
accuracy of the RSA technique, there is no need to expose large groups of patients to

new implant designs that could potentially be inferior to the current state-of-the-art

designs. In addition to exposing fewer patients, shorter follow-up is needed, as
migration results of implants after 2 years are often able to show differences in
migration, in contrast to the long-term follow-up needed for classic observational

studies, with survival of the implant as endpoint.'*

Reducing the revision rate of TKA is particularly of interest because this procedure is
estimated to increase by approximately 600% between 2005 and 2030, resulting in
268,200 revisions in 2030 in the United States alone.’ Considering that the mean cost
of revision TKA in the United States is USD 49,360, using only selected well-

performing TKA designs might save billions of dollars annually.*3
Conclusions

The number of different TKA designs is enormous, with new designs being
introduced almost annually, and surgeons should remain skeptical about novel
designs without proper evidence.* 2° Several well-studied and excellent-performing
TKA designs are currently available, and new designs should prove that they
outperform these legacy products before replacing them. RSA testing is one method
of testing new prosthesis introductions. Although there are exceptions, we found
that TKA designs tested in an RSA setting were associated with a slightly lower
(about 1%) mean all-cause revision rate at 5-year and 10-year follow-up than those
tested in a non-RSA setting. The relevance of this small effect should be interpreted
in the context of this being a relative decrease of approximately 20% for all-cause
revision at 5 and 10 years while also considering the enormous number of TKA
procedures performed globally. Future studies should address the possible
explanations for the association found between RSA-testing and a lower mean all-

cause revision.
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Non-RSA-Tested Designs at 5-year Follow-Up

' Revision rate with 95%
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This forest plot shows revision rates with 95% CIs at
5 years of follow-up of the non-RSA-tested TKA
designs, subdivided per registry, and the pooled
revision rate at 5 years of follow-up with 95% CI.
The heterogeneity between TKA designs stands out,
with an I? of 96%.
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4 Revision rate with 95%
confidence interval

Australia Supplemental II.IT

Forest plot showing the revision
rates with 95% confidence intervals
at 5-year follow-up of the RSA-
tested TKP designs subdivided per
registry, and the pooled revision
rate at 5-year follow-up with 95%
confidence interval. The
heterogeneity between the TKP
Finland designs stands out with a I* of 98%.
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Supplemental II.IV

Forest plot showing the revision
rates with 95% confidence intervals
at 10-year follow-up of the RSA-
tested TKP designs subdivided per
registry, and the pooled revision
rate at 10-year follow-up with 95%
confidence interval. The
heterogeneity between the TKP
designs stands out with a I* of 97%.
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