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Abstract

Background: With over 2.35 million records, the National Joint Registry (NJR) is the largest arthroplasty registry in
the world. It provides a powerful tool to monitor implant survivorship and influence different surgical strategies. To
date, little work has been undertaken to investigate the validity of the ‘Reason for Revision’ recorded in Consultant
Outcome Reports on the NJR.

Methods: The NJR was queried to identify all revisions on the THR performed at a single centre over an 11-year
period. Review and validation of ‘Reason for Revision’ for each case was undertaken using radiological imaging
studies, pathology, histology, microbiology and electronic medical records.

Results: Of the 22,046 primary total hip replacements (THR) and total knee replacements (TKR) undertaken by 23
surgeons at our hospital, over an 11-year period, 1.35% (297) were subsequently reported to the NJR as revised.
Discrepancies in reporting to the NJR were identified for 41 cases (25.63%) for THR and 28 (20.40%) cases for TKR.
Revision for infection was under-reported for both THR and TKR by 1.88% and 3.65% respectively. Reporting of
adverse soft tissue reaction to particulate debris for THR was unreported by 11%. Progressive arthritis following a
TKR was unreported by 6.56%. All the cases reported as ‘other’ (8.75% for THRs and 3.65% for TKRs) were reclassified
to the most appropriate ‘reason for revision’ category. The ‘reason for revision’ data is recorded to the NJR with
findings at the time of surgery. It is some days before microbiology and histology reports become available and
source data is not always updated.

Conclusion: If an average of 23% wrong data entry at a highly organised institution is replicated throughout the
UK, a formal process to validate primary and revision data submitted to the NJR should be considered. Local
scrutiny, review and validation of revision data are all vital to optimise the value of the NJR. Accurate data recorded
to the NJR is imperative to provide safe and effective improvements in orthopaedic surgery.

Keywords: Arthroplasty, Hip arthroplasty, Knee arthroplasty, Revision arthroplasty, National Joint Registry, Joint
registry data, Arthroplasty registries

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: irrumaafzal@gmail.com
1South West London Elective Orthopaedic Centre, London KT18 7EG, UK
2Imperial College London, South Kensington, London SW7 2AZ, UK

Afzal et al. Journal of Orthopaedic Surgery and Research          (2019) 14:318 
https://doi.org/10.1186/s13018-019-1304-9

http://crossmark.crossref.org/dialog/?doi=10.1186/s13018-019-1304-9&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:irrumaafzal@gmail.com


Introduction
Implant registries began over 40 years ago with the
Swedish Knee Register in 1975 followed by the Swedish
Hip Register in 1979. In 2016, the International Society
of Arthroplasty Registries (ISAR) reported 31 arthro-
plasty registers around the world and ten separate in the
USA [1]. The purpose of joint registries is to monitor
the performance of arthroplasties and the effectiveness
of different types of surgery [2]. The National Joint
Registry (NJR) was set up by the Department of Health
and Welsh Government in 2002 to collect information
on all ankle, elbow, hip, knee and shoulder replacement
operations. It has now been mandated that all cases of
primary and revision total hip and knee replacement
(THR and TKR) procedures, undertaken in England and
Wales, are recorded onto the NJR [3].
Annual reports generated using the data from arthro-

plasty registries are increasingly cited in the rationale for
aspects of implant selection, component fixation and
other variables of surgical practice. One of the outputs
of the data recorded in the NJR is Surgeon (Consultant)
Reports. These are provided directly to the individual
consultants detailing their annual and 3-year activity.
The reports include information on the number of oper-
ations undertaken by the consultant in the preceding 1-
and 3-year periods, the relative frequency of the different
implant fixation techniques used by the consultant, and
the relative frequency of implants with different Ortho-
paedic Data Evaluation Panels (ODEP) ratings. The
report also details the consultants’ primary joint replace-
ments, which have subsequently gone on to being
revised. The NJR defines ‘revision’ as ‘an operation to re-
move or replace one or more components of a joint
prosthesis’ [3]. In addition, the 90-day mortality for the
consultant’s patients is detailed. With such influence on
clinical practice, validation of the data reported to the
NJR is critical, if the NJR is to be used for feedback and
recommendations to the public, hospitals and clinicians
and researchers.
In this study, we have reviewed a cohort of patients

whose primary hip or knee replacement was undertaken
at our centre and used the NJR Consultant Level reports
of our surgeons to identify which of the cases have been
revised. We then used a combination of data sources to
analyse whether the NJR had been provided with the
correct ‘reason for revision’ for each procedure.

Methods
In order to identify the revision cases that had been re-
ported to the NJR for operations where the primary was
undertaken at our adult elective orthopaedic centre, we
reviewed the NJR Consultant Level reports from the
consultants working at this multi-surgeon orthopaedic
centre in London. An inclusion and exclusion criteria

for data collection for the consultant NJR was set. All
patients listed in the revision section of the individual
consultant NJR where the primary was undertaken at
our centre were included and no patients were excluded.

Inclusion criteria
Surgeons who were currently working at the centre and
had recorded activity on the NJR from1 January 2004
until 31 March 2015

Exclusion criteria

1. Surgeons who had left the centre
2. Surgeons who were working at the centre at the

time of study but did not have recorded NJR
activity until 31 March 2015 (newly arrived
surgeons)

3. Surgeons who failed to provide informed consent to
their NJR Consultant Level reports

A total of 23 consultants out of the 36 consultants
practising at this centre met the inclusion criteria and
were contacted. Informed consent was obtained prior to
viewing the Confidential Consultant NJR reports. Ac-
ceptance and informed consent was 95.65% for THR
data and 100% for TKR data. Only one surgeon declined
to provide access to their NJR THR data; therefore, their
THR data was not analysed and they were excluded
from the THR study.
The data from the Consultant NJR reports was vali-

dated against electronic patient records on Bluespier™
(Bluespier International, Greenbank House, Galton Way,
Hadzor, Droitwich, Worcestershire, WR9 7ER), an in-
house Outcomes programme, a picture archiving and
communication system (PACS), microbiology, histology
and any other relevant clinical documentation.
This study did not require ethical committee approval

as it was a service evaluation and only involved retro-
spective data analysis from data collected on the NJR,
Bluespier™ and an in-house Outcomes programme. No
patient contact was required and no patient received any
additional investigations, appointments, correspondence,
treatments or any other contact from the study investi-
gator or consultants.
Data from both primary and revision THRs and TKRs

must be submitted to the NJR [3]. There are two
methods for this data to be submitted to the NJR. One
option is by completing a paper (H1 (primary THR hip
form)/(K1 primary TKR knee form) or a H2 (revision
THR hip form)/K2 (revision TKR knee form). Once
completed, the information on the paper forms is en-
tered by clerical staff and uploaded to the NJR. The
other option is a twofold electronic upload to the NJR.
Initially, the consultant in charge or a member of their
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team creates an operation note on our patient electronic
record system, Bluespier™. This data is then later bulk
uploaded to the NJR. The latter method was used in this
study. In both, the paper or the electronic H2 and K2
forms, the ‘indication for surgery’ must be provided at
the time of surgery. The bulk upload facility allows a
hospital to collect NJR data through their own IT system
and then transfer it as a block of multiple data records,
at regular intervals, to the NJR database [4]. Bulk upload
to the NJR is potentially advantageous as it avoids tran-
scription errors that may occur during manual data in-
put to the NJR. This should preserve data quality and
save time for consultants and other health care profes-
sionals [4].
Data linkage between the NJR, Bluespier™ and our in-

house Outcomes programme was undertaken for the
validation exercise. NJR Consultant Level reports, Blues-
pier™ and our in-house Outcomes programme were
linked using the local eight-digit hospital ID.

Validation
Validation of the NJR revision data was a sequential
multi-level matching process using data from the NJR,
Bluespier™ and an in-house Outcomes programme
(Table 1).

Fields of validation
The reason (indication for revision) NJR categories for
the revision hip replacement (H2 form) and the revision
knee replacement (K2 form) are shown in Table 2.
We introduced two new categories through our valid-

ation process for the THR revisions, squeaking and
failed osseointegration. As an exercise, we subdivided
the cases from aseptic loosening to failed osseointegra-
tion and aseptic loosening. The cases allocated to failed

osseointegration were the primary THRs with no radio-
logical evidence of osseointegration within 3 years of
implantation.
Each revision case was retrospectively reviewed under

the supervision of two senior hip and knee consultants,
and their agreement was evaluated. For each case, the
clinical information, operative information, microbiology
and imaging (x-rays, CT and MRI scans) and any other
relevant clinic documentation from Bluespier™ or our in-
house Outcomes programme was reviewed to determine
whether the indication for each revision recorded to the
NJR was correct.

Results
From 1 January 2004 until 31 March 2015, a total of 37,
014 primary hip and knee replacements were recorded
as having been undertaken at our centre. These com-
prised 16,931 THRs and 20,083 TKRs. Of the 37,014 op-
erations, 22,046 were included in this study. These
comprised of 9411 THRs undertaken by 22 surgeons
and 12,635 TKRs undertaken by 23 surgeons.
1.70% (160) of these primary THRs and 1.08% (137) of

these primary TKRs were reported to the NJR as revised
either by the consultant who undertook the primary pro-
cedure or by another consultant either at our centre or
at another hospital (Table 3).
This study revealed a 25.63% and 20.4% error rate in

the indication for revision between what is reported to
the NJR and the findings post-validation at our centre
for THRs and TKRs respectively (Table 4).

Table 1 The fields of validation used in the study to validate
the NJR revision data

Field name Variable type Comment

Local patient ID Continuous

Gender Dichotomous Male or female

Date of birth Continuous

Revised by selected
surgeon

Dichotomous Yes or no

Side Dichotomous Left or right

Date of revision Continuous

Date of primary Continuous

Time from primary Continuous

Primary type Categorical Primary cemented, primary
uncemented, primary hybrid,
primary resurfacing

Reason (indication) for
revision NJR

Categorical

Table 2 The categories for the revision hip replacement form
(H2 form) and the revision knee replacement form (K2 form)

Indication for revision—NJR
categories for the revision hip
replacement form (H2 form)

Indication for revision—NJR
categories for the revision knee
replacement form (K2 form)

Adverse soft tissue reaction to
particulate debris

Aseptic loosening

Aseptic loosening Component dissociation

Dislocation/subluxation Dislocation/subluxation

Dissociation of the liner Implant fracture

Head-socket mismatch Infection

Implant fracture Instability

Infection Lysis

Lysis Malalignment

Malalignment Other

Other Peri-prosthetic fracture

Peri-prosthetic fracture Progressive arthritis to the
remaining knee

Unexplained pain Stiffness

Wear of acetabular component Unexplained pain

Wear of the polyethylene
component
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The key discrepancies for THRs were in the reporting
of adverse soft tissue reaction to particulate debris, infec-
tion, aseptic loosening, and ‘other’. Adverse soft tissue
reaction to particulate debris was under-reported to the
NJR by 11%. The ‘reason for revision’ data is recorded to
the NJR with findings at the time of surgery. It is some
weeks before histological evidence becomes available
and the source data is not updated. Likewise, infection
was under-reported to the NJR by 1.88%. Microbiology
reports for infection are also not immediately available.
Aseptic loosening was over-reported by 5.60%, and these
cases were reclassified to either adverse soft tissue reac-
tion to particulate debris or failed osseointegration.
Discrepancies in reporting to the NJR were identified

for 28 (20.4%) cases for TKRs. The most frequent dis-
crepancies were in the reporting of infection, progressive
arthritis, malalignment and ‘other’. Progressive arthritis
and malalignment were under-reported by 6.56% and
3.65% respectively. Infection was under-reported to the
NJR by 3.65%. 8.75% and 3.65% of the revised cases were
reported as ‘other’ for THR and TKR respectively. Retro-
spective review allowed all these cases to be reclassified
to the most appropriate ‘reason for revision’ category.
There were no reported discrepancies in the fields of

validation (local patient ID, gender, date of birth, revised
by selected surgeon, side, date of revision, date of pri-
mary, time from primary and type of primary) for both
THRs and TKRs.

Discussion
Our data indicated discrepancies of 25.6% and 20.4% for
THRs and TKRs respectively. The results obtained in
this study are from a broad spectrum of patients with

degenerative hip and knee disease over an 11-year
period. Data from the NJR is reliant on the accuracy of
the data entered into it from the hospital by the surgeon,
consultant in charge or the health care team. The bulk
upload process is taking the data from the operative note
and is a direct duplication to the NJR by an IT system.
The other mechanism of paper forms can be data en-
tered wrong by the data entry clerks. The NJR takes the
data from the bulk upload at face value and does not
validate it. In this study, the data is taken from the H2
and K2 form completed online on a form, which is a dir-
ect replication of the paper form. The form is completed
by the operating surgeon, consultant surgeon or a mem-
ber of the health care team.
Validating the NJR data is fundamental as the registry

holds over 2.35 million patient records. It is crucial to know
that the data is accurate as the data is used on a patient,
surgeon, hospital, the Department of Health and inter-
national level. Any evaluation or interpretation of registry
data is dependent upon the veracity of the dataset. If major
discrepancies are identified, hospitals, surgeons and allied
health professionals should report back to the NJR. In
addition, other hospitals can be notified to complete audits
in order to check the accuracy of their data.
To best of our knowledge, no other papers have

been published to show their validity of the ‘reason
for revision’ in the Consultant NJR reports in the
NJR. Therefore, a study from a high-volume, multi-
disciplinary elective orthopaedic centre with access to
patient medical records, laboratory information and
imaging information is required to gain more accurate
information on the ‘reason for revision’. This study
was able to fulfil this aim.

Table 3 A breakdown of the results for both total hip replacements and total knee replacements

Total hip replacement
(THR)

Total knee replacement
(TKR)

Time period 01 January 2004 to 31
March 2015

01 January 2004 to 31
March 2015

Total of number of primaries undertaken at our centre 16,931 20, 083

Number of surgeons involved in this study 22 23

Number of primaries undertaken at our centre by the surgeons involved 9411 12,635

Number of revisions reported to the NJR where the primary THR or TKR was undertaken at our
centre by the surgeons involved in the study

160 137

Percentage of revisions where the primary THR or TKR was undertaken at our centre 1.70% 1.08%

Table 4 The number and percentage of discrepancies in reporting to the NJR

Total hip replacement (THR) Total knee replacement (TKR)

Number of revisions reported to the NJR where the primary THR or
TKR was undertaken at our centre by the surgeons involved in the study

160 137

Discrepancies in reporting reason (indication) for revision NJR 41 28

Percentage of discrepancies (%) 25.63% 20.40%
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Our discrepancies correlate with previous studies in
the literature. A team at the London Implant Retrieval
Centre (LIRC) in Stanmore have validated primary
metal-on-metal (MoM) hip arthroplasties for England,
Wales, and Northern Ireland using a NJR dataset [5].
From their data analysis, they were unable to link 39.1%
of their primary procedures to the NJR. They also identi-
fied a high error rate (16.6%) for outcome coding on the
NJR [6]. In a study from validating the infections, Valid-
ation of the diagnosis ‘prosthetic joint infection’ (PJI) in
the Danish Hip Arthroplasty Register (DHR), only two
thirds of revisions for PJI were captured in the DHR,
and only 77% of the diagnoses of PJI reported to the
register could be confirmed [7]. Another study from
New Zealand underestimated the rate of reoperation for
PJI by one third [8].
Data from the NJR is reliant on the accuracy of the

data entered into it from the hospital by the surgeon,
consultant in charge or the health care team. This study
identified the importance of retrospectively checking the
data provided to the NJR. This study identified the im-
portance of local hospital-based databases, which con-
solidate information and knowledge on revision
arthroplasty. A previous study looking at the NJR anaes-
thetic data also highlighted the importance of data fol-
lowing their review in anaesthetic discrepancies reported
on the NJR [9].
We recommend that if greater than 20% wrong data

entry at a highly organised institution is replicated
throughout the UK, a formal process to validate the revi-
sion data provided to the NJR should be considered.
In order to improve both arthroplasty and NJR data

quality, it is crucial that accurate data is recorded to the
NJR. The surgeons and consultants in charge should take
ownership in ensuring all procedures are accurately re-
corded. It is important that surgeons undertake independ-
ent evaluations of their operative data and the data held
on the NJR. It is also important for hospitals to undertake
the same exercise, and if discrepancies are identified, the
NJR should be notified at the earliest opportunity.
The strength of this study is this study was undertaken

using data from a highly organised centre dedicated to elect-
ive orthopaedic work. However, there are limitations and
this may be an underestimate, as it cannot be guaranteed
that all revision procedures have been reported to the NJR.
For THRs, our data in this study pre-dates 2012. In

2012, it was mandated by the NJR to report adverse soft
tissue reaction to particulate debris following a primary
THR as a revision procedure. Therefore, a limitation of
this study is surgeons performing a revision for adverse
soft tissue reaction to particulate debris would not have
had the option to select adverse soft tissue reaction to
particulate debris; as a result, this correlates to the
under-reporting of adverse of soft tissue reaction.

Conclusion
In conclusion, our study is the first of its kind to indi-
vidually review a subset of revision cases submitted to
the NJR. As we have identified the discrepancies of
25.6% (41) and 20.4% (28) for THRs and TKRs respect-
ively, we recommend local scrutiny, review and valid-
ation through a multi-disciplinary team (MDT) across
centres involved in revision arthroplasty. An effective
pathway to review all cases following a revision THR
and TKR should be implemented in every centre. The
‘indication for revision’ provided to the NJR should be
confirmed, and the NJR should immediately be informed
and updated if any discrepancies are identified.
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