Joint reqistries

where we are, where we've been

and where we are going

Not all questions can be answered by prospective randomised

controlled trials. Registries were introduced as a way of collecting

information on joint replacements at a population level. They have

helped to identify failing implants and the data have also been used

to monitor the performance of individual surgeons. This review aims

to look at some of the less well known registries that are currently

being used worldwide, including those kept on knee ligaments, ankle

arthroplasty, fractures and trauma.

ot all questions can be answered by

prospective randomised controlled

trials. Questions such as which is

the best hip replacement, or at what
age do patients cease to benefit from a ceramic
bearing, require far too many patients for a con-
ventional study. Registries are, in essence, large
cohort studies and are therefore (by conven-
tional evidence levels) at best Level lll evidence.
If one were to think, however, at a population
level, and capture all the patients with a disease
or intervention, they become Level | epidemio-
logical studies.

The first and most venerable of the regis-
tries started life in 1979. With the stated aim of
assessing the outcome of joint replacements,
the Swedish Hip Registry started prospectively
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collecting information on all joint replacements
throughout Sweden (Fig. 1)." This ‘register’
would collect data on joint replacements, using
re-operation and revision as failure parameters.
Through high compliance and large case num-
bers with lengthy follow-up, the life-span of
implants could be accurately measured. Other
countries have since followed suit, the larg-
est of which is the National Joint Registry (NJR)
for England and Wales,? with 1.2 million index
procedures registered by March 2012, with
up to eight years’ follow-up. Comparatively,
the Swedish registry is smaller, but has up to
31 years’ follow-up. These arthroplasty registers
represent a new way of studying the outcomes
of disease and interventions: a broad brush ‘top
down’ approach.

Registries like these have proved success-
ful in a number of ways. They have identified,
and continue to identify, implants with high
early failure rates, leading to implants being
withdrawn from the market. They provide in-
formation that can help the surgeon decide the
most appropriate implant and operative tech-
nique for their patients, and are able to tease
out subtle questions such as which cement
is best? Does canal lavage reduce loosening
rates? Does surgical volume affect outcome?
They can also be used to monitor the perfor-
mance of surgical techniques, units and even
individual surgeons.

However, registries are only as good as their
design and management. Registries with low cap-
ture rates may lead to inaccurate data. The ideal



situation is one where the whole population is in-
cluded, and all operations and re-operations are
registered. To do this well can be expensive.

The vast amounts of data they provide lead
to lengthy reports, often with interesting find-
ings hidden away. This article aims to draw to-
gether some of the most interesting findings
from registry data around the world.

The initial orthopaedic registries were of hip
and knee replacements. More recently, registry
data have been collected on many other ortho-
paedic specialty areas, including knee ligament
surgery, hip fractures and trauma.

KNEE LIGAMENT REGISTRIES

The Scandinavian countries have been trail-
blazers with registries of all types. Following hot
on the heels of their comprehensive arthroplasty
registries were the first national knee ligament
registries. The Norwegian? registry was started
in 2004, followed by the Swedish' and Danish
versions in 2005.47 The Kaiser Permanente (KP)
health organisation Anterior Cruciate Ligament
(ACL) reconstruction registrys was also started in
2005 in the USA and Norway. The KP organisa-
tion is a large private healthcare provider in the
USA, and it invites its own surgeons to input
data into the registry. It is therefore a voluntary
large cohort study, not a national registry.

J. R. A. Phillips Frcs (trsorth),

Specialist Registrar

Nottingham University Hospitals NHS Trust
Nottingham, UK

e-mail: Jonphillips99@hotmail.com

Data collected by these registries include

epidemiological and aetiological informa-
tion, pre- and post-operative Knee Injury and
Osteoarthritis Outcome Score (KOOS),® the type
of grafts and implants used, and the presence
of meniscal, cartilage and other injuries identi-
fied at the time of surgery. Revision rates are also
recorded.® The majority of data are collected on
anterior cruciate ligament reconstruction (ACLR)
but other ligaments are also included.

The latest published data from these reg-
istries (data from up to 2010), include over
10 000 patients in the Norwegian, Danish and
KP registries, and over 17 ooo patients in the
Swedish registry. All quote compliance rates in
their populations of over 85%.

These registries report that the median age
for ACLR surgery is approximately 27 years,
the majority of which occur in males. Soc-
cer injuries appear to be the most implicated
sport (even in the US registry).? Clinically,
KOOS scores improve post-operatively, and
continue to do so for up to five years (Swed-
ish).’> Improvements after revision surgery
are less than after primary surgery. Both pre-
operatively and post-operatively, decreased
improvement is seen after ACLR in smokers
than non-smokers (Swedish).” No signifi-
cant improvement in KOOS scores has been

identified in double-bundle ACLRs when com-
pared with single-bundle ACLRs (Swedish).™

Geographical variations in graft selection
have also been identified. The KP registry re-
ports a low usage of autografts (only used in
61%) in all primary ACLRs in the USA (allografts
were used in 37% of cases). Comparatively,
by 2010, 96% of all primary ACLRs in Sweden
were performed using hamstring autograft. The
Swedish and Norwegian registries have identi-
fied an increase in the use of hamstring auto-
graft and a corresponding reduction in the use
of patellar tendon autograft since 2005. The
Scandinavian registries have also revealed a shift
towards a consensus of fixation methods. The
vast majority of surgeons now use cortical but-
tons to achieve graft fixation on the femoral side
and interference screw fixation on the tibial side
(Swedish and Norwegian).

The registries highlight the importance of
meniscal pathology, occurring in between 48%
and 61% of cases requiring ligament recon-
struction (the medial meniscus is injured in be-
tween 30% and 40%). The Norwegian registry
has shown an increased trend in the suturing
of meniscal injuries compared with resection
since 2004. Synchronous articular cartilage in-
juries are found to occur in approximately 24%
of cases. The incidence of meniscal damage and
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Fig. 1 Survival analysis of cemented versus uncemented stems and cups. Permission granted from the Swedish Hip

Arthroplasty Register, 2011 (Garellick G, et al. The Swedish Hip Arthroplasty Register Annual Report, 2011.)
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Fig. 2 Incidence of mechanism of injury related to age in the United States. Reproduced from National

Trauma Data Bank 2012 Annual Report (American College of Surgeons. National Trauma Data Bank 2012

Annual Report.)

cartilage lesions identified at ACLR increases
with increasing time from injury to surgery.*¢
Failure rates of ACLR are difficult to inter-
pret due to the short follow-up period (only
up to five years). The revision rate adjusted for
person-years at risk has been identified globally
as being extremely low (estimated at between
0.9% and 1.5%). Rates of PE, DVT and deep in-
fection have been found to be extremely rare, at
around 0.1%.
Unlike their
which focus mainly on comparative revision
rates of differing prostheses, no figures in any
registry have been published suggesting that

arthroplasty counterparts,

any particular technique or implant have high-
er failure rates. This is partly due to the many
different graft types and combinations (e.g.
single/double bundle), and the many types
of fixations available (the Norwegian regis-
try contains 39 femoral fixation implants and
44 tibial fixation implants). Given time, more
enrolled cases and higher consensus on surgi-
cal technique, differences are bound to emerge
between techniques and implants in revision
rates and outcomes.

The Swedish registry found that the rate of
contralateral ACLR or revision ACLR of the in-
dex knee was 5% and 4.1%, respectively, at five
years." The rate of revision in the Danish registry
is very similar at five years (4.1%), and revision oc-
curred most frequently after one to two years.™
The corresponding figure for 15- to 18-year-old
female soccer players was 22%, making this the
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most clearly identified high-risk group. Once
again, soccer is implicated as being the sport
most likely to lead to ACLR rupture (Norwegian).

The Danish registry has published results
that reveal a higher failure rate of allograft tissue
when compared with autograft in revision sur-
gery (RR 2.1 (95% Cl 1.5 to 2.4); p < 0.01).”° The
Danish registry identifies similar re-revision rates
to primary ACLR of 5.4% at five years.

The findings from these registries are only
as good as the data that are collected. While
compliance rates are > 85%, the loss to follow-
up (post-operative KOOS score), for example
in the Swedish registry, was 60% at five-year
follow-up. This therefore leads to concerns that
reported failure rates of ACLR may not be en-
tirely accurate. However, as national registries
include the whole population, patients whose
ACLRs fail (and require revision surgery) are
more likely to be captured by the national reg-
istry, when compared with individual hospital
or organisation registries such as the KP reg-
istry in the USA, where patients may undergo
ACLR at one healthcare provider, and may then
have their revision surgery at a different health-
care provider.

In summary, the knee ligament registries
have been able to provide a large amount of
information on the epidemiology and aetiology
of ACL rupture and their associated injuries.”
Follow-up times are still relatively short, and it is
hopeful that with time, further analysis may be
performed that will identify superior methods

of graft fixation and implants, with the aim of
improving patient outcomes and reducing fail-
ure rates. Compliance and capture rates must
remain high, and accurate recording of failures
must be maintained.

FRACTURE REGISTRIES
Once again the Scandinavian countries led the
way with collection of registry data in fracture
care. The Norwegian registry® started to col-
lect data on hip fracture patients in 2005, and
the latest published report in 2010 had over
43 ooo operations recorded. The Swedish
Arthroplasty register only collects data on pa-
tients treated with arthroplasty while KP have
kept a registry on their hip fracture patients
in the US since 2009, and recently a hip frac-
ture registry has been set up in Australias and
New Zealand.™

The UK launched its own hip fracture regis-
try in 2007 and it currently has over 200 ooo
cases of hip fracture in its National Hip Fracture
Database (NHFD).” This is now by far the largest
fracture registry. All UK hospitals are registered
and 97% regularly upload cases. The NHFD was
introduced as part of a drive to improve the
quality of care of hip fracture treatment in the
UK. Uniquely, the NHFD monitors compliance,
care quality and performance outcomes. This is
ultimately linked to financial incentives. Six clear
standards were set, and it monitors its perfor-
mances against these standards. These include
prompt admission to an orthopaedic ward from
the Emergency Department (within four hours),
surgery within 48 hours of admission, nursing
care suitable to prevent pressure sore incidence,
routine access to ortho-geriatric medical care
pre- and post-operatively, assessment and ap-
plication of bone health treatment and falls
assessments. The UK government then set fi-
nancial incentives for hospitals to achieve high
quality care to treat this frail group of patients.

Huge amounts of epidemiological data
have been identified on hip fracture patients,
who have been termed ‘the frailest of the
frail’.’® The displaced intracapsular fracture is
the most common presentation (47%), with
intertrochanteric and subtrochanteric fractures
making up 34% and 5% of cases (NHFD), re-
spectively. Total hip replacements (THR) now
make up 16% of treatments for displaced in-
tracapsular fracture in the UK, compared with
22% in Sweden (although there are signifi-
cant geographical variations in Sweden with
rates of THR of between 2% and 63%). The
treatment types vary within the Scandinavian



countries; in Norway 91% of all
patients treated with arthro-
plasty receive a bipolar pros-
thesis, and unipolar implants
are only used in 2% of cases
(THR is used in 7%), compared
with Sweden where THR rates
are higher, and when a hemi-
arthroplasty is used a unipolar
prosthesis is used approxi-
mately 66% of the time.

The NHFD has provided in-
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ously with 83% undergoing
surgery within 48 hours, and
over 40% are reviewed by a
specialist  ortho-geriatrician
pre-operatively.

The Swedish registry has also recently pub-
lished information based on their data on rates
of re-operation. They report that re-operation
rates are higher after bipolar (when compared
with unipolar) and uncemented hemiarthro-
plasty, although clearly, like all registry data,
this may be subject to selection bias. The
Swedes are also keen advocates of THR to treat
hip fractures in active patients, providing data
that THR leads to less pain and high satisfac-
tion levels in patients both older and younger
than 70 years.

There are no national registries on fracture
care other than those for hip fractures. Is this
an area that requires improvement to monitor
the vast array of implants available in fracture
treatment?

The hip fracture registries have provided
large amounts of demographic data. A registry
for hip fracture patients can help to identify ap-
propriate treatments that are associated with
lower failure and re-operation rates. Uniquely,
when a national registry is associated with a
package to drive quality improvement (such
as in the NHFD) and the funding link to achieve
these outcomes, this can have a real impact on
patient outcomes.

operation for ankle, shoulder, wrist and elbow replacement.?’

TRAUMA REGISTRIES

There are a number of large trauma registries
worldwide, the largest of which is the National
Trauma Data Bank (NTDB)," a trauma registry
based in the US that was established in 1989 and
now contains more than five million records. It
has collected a vast amount of information, and it
uses this data to evaluate trauma trends, improve
the quality of care, and aims to modify existing
injury prevention and education programmes.

Information from the NTDB has shown that
in the US in 2012, the largest number of acci-
dents were caused by fall-related injuries (40%;
309 543 cases leading to 10 162 deaths), followed
by motor-vehicle incidents (28%; 216 787 cases
leading to 9425 deaths), although motor-vehi-
cle incidents occur more frequently in younger
individuals, while falls are more common over
40 years of age (Fig. 2). Firearm incidents make
up 4% of all incidents, but 16% involved in fire-
arm-related incidents die as a result.

Up to the age of 70 years, men account for
the majority of incidents, but after 7o years,
most patients are women.

The NTDB uses the Injury Severity Score (ISS)°
to stratify injury severity. Mortality in the most se-
vere group (ISS > 24) is 28%, and mortality rates in
all ISS groups are higher in patients over 75 years.

Fig. 3 A typical data collection form, taken from the Australian Joint registry: used for both primary surgery as well as re-

Many other trauma registries exist world-
wide, including the Japanese Trauma Data
Bank,? with almost 80 ooo cases, and the
Malaysian National Trauma Database (MNTD)
with over 166 000 cases. In Japan, similar per-
centages of falls and motor-vehicle incidences
occur, however, gunshot wounds only make
up 0.06% of the trauma (compared with 4%
in the USA). The MNTD analyses its data differ-
ently, looking only at the ‘major’ trauma cases
(e.g. ISS > 15); in Malaysia, 77% of major trau-
ma cases occur from motor-vehicle accidents,
and only 7% from falls. Gunshot wounds only
make up 0.2% of their major trauma cases.
The UK Trauma Audit and Research Network
(TARN)= has collected data since 2008 and
seeks to improve acute trauma care in the
UK. In a similar manner to the NHFD, the UK
Department of Health has started a system of
‘performance related pay’ for patients suffer-
ing major trauma and is managed within the
new UK major trauma system. Although only
implemented within the last year, the newest
TARN reports demonstrate a huge increase in
unexpected survivors as a result of this.

Large trauma databases such as these form
an invaluable role in the identification and
deliverance not only of trauma care, but also
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injury prevention. Countries without such
trauma databases may use the data obtained
from the sources such as the NTDB, however,
local factors strongly influence injury presenta-
tions. Strong local trauma databases can there-
fore be advantageous and target resources to
the areas of most need.

ANKLE ARTHROPLASTY
Data on ankle arthroplasty are now regularly
collected. Numbers are small, and length of
follow-up is limited in many registries, lag-
ging behind total hip and knee registries in
terms of compliance, however, most ankle
arthroplasty registries contain more complete
data. Figure 3 demonstrates a typical data col-
lection form, used by the Australian registry
at times of primary surgery as well as at re-
operation.

The New Zealand registry® has up to
12 years of follow-up, although only 837 op-
erations have been registered. Their lat-
est report quotes revision rates of 1.4 per
the Swedish
registry>+?s has up to 18 years of follow-up

100-component-years, while
(although with only 780 registrations) and re-
ports an estimated ten-year survival at 69%
(95% ClI 67 to 71), although when the poorly
performing STAR prosthesis was excluded from
analysis, the ten-year survival was 78% (72%
to 83%). It identified a 4% deep infection rate
after ankle arthroplasty.

The Australian registry's has larger numbers
(1051 operations), but with shorter follow-up
(four years), and found a cumulative failure rate
of 10.1%. Again, the STAR prosthesis had the
highest failure rate (5.39 per 100-component
years; 95% Cl 0.14 to 30.01). For all prostheses,
loosening and lysis are the main reasons for revi-
sion (41%), followed by infection (11.5%). Insert
revision was performed in 44.6% of cases, with
only 12% having both implants exchanged, and
9.5% having implants removed.

The New Zealand registry also sent out
Oxford-12 questionnaires®* to their patients
at six months and five years post-surgery.
At six months, 56% had a good or excellent
score, and at five years, 64% achieved a good
or excellent score. After revision surgery, this
changed to 38%.

The National Joint Registry? for England
and Wales has recently started to collect data
on ankle arthroplasty, however, data collection
only started in April 2010. A total of 471 pro-
cedures have been recorded, however, limited
analysis has been performed.
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When compared with the hip and knee
registries, the amount of data collected is
tiny. However, ankle arthroplasty is on the in-
crease, and the information gained from reg-
istry data is extremely valuable to monitor for
failing implants.

CONCLUSION

Registry data is becoming a more and more
familiar part of day-to-day life in orthopaedics,
and there is valuable information contained in
their reports, and not just concerning joint re-
placements. The data used in registries inform
healthcare decisions at every level from govern-
ment to individual surgical prosthesis selection
and is much more wide ranging than one might
think at first glance. The link of funding to reg-
istry data has been demonstrated to improve
and push forward health care and outcomes ef-
fectively in two areas of trauma. Registries are,
however, not a panacea; they are simply an
audit of outcomes and are limited by their very
nature. All registries suffer from profound selec-
tion bias and many use coarse outcome meas-
ures, meaning only large differences (death
rates, revision rates) are likely to be reported.
With the advent in the UK of ‘surgeon level’ data
and the ability of patients to access a league ta-
ble not just of hospitals but individual surgeons,
registries are becoming more and more impor-
tant in daily life.
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