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1 Introduction

Welcome to the Swedish Hip Arthroplasty Register Annual
Report for 2017. In January 2017, we launched a new version
of the Register, including an update of the content in order to
describe more optimally the hip arthroplasty operations that
are currently being performed. Moving the Register to a new
IT platform opened up a whole range of benefits, including
improved validation of input data and a simpler and quicker
means of presenting data from the Register. The move to the
new IT platform has meant that all programming had to be
redone completely in order to produce a full set of tables and
graphs for the Annual Report.

The Swedish Hip Arthroplasty Register is a national
quality register, the purpose of which is to improve care
provision for patients who undergo hip arthroplasty
in Sweden. The aim is to register all hip arthroplasties
that have taken place, both in public and private sector
establishments, and regardless of the condition that led
to the operation. The Register was set up in 1979, and
this report covers procedures carried out up through to
December 31, 2017, making this the 39th operating year
for the Register.

Annual production

Production increased during 2017 (Figure 1.1 and 1.2) and for
the first time more than 18,000 primary total hip arthroplasties
were carried out. To be exact, 18,148 total hip arthroplasties
were performed, equivalent to 179 procedures per 100,000
inhabitants. A total of 4,029 primary hemiarthroplasties were
carried out, which was down slightly on the figure for the pre-
vious year, and overall 6,033 hip arthroplasties were carried
out due to acute hip fracture or sequela following a fracture. A
total of 2,588 reoperations were registered.

Validation process and
completeness

The Register data is subject to continuous validation and qual-
ity control. We use a range of methods to assure and maintain
a high level of data quality and to improve areas in which there
are shortcomings. A key feature of the validation process is
the annual completeness analysis, which is carried out through
collaboration with the National Board of Health and Welfare
Patient Register. The analysis covers all primary procedures,
divided into total arthroplasties and hemiarthroplasties. A new
development this year is a completeness analysis of revisions.
As it is often well into the autumn before the Patient Register
data for the preceding year is available, we have published a
completeness analysis for the 2016 operating year. The out-
come for the country was that 98% of all total arthroplasties,
96% of all hemiarthroplasties, and 93% of all revisions were
registered in the Hip Arthroplasty Register. In the Register
follow-up routine using patient-reported outcomes — the
PROM programme (patient-reported outcome measures) —
the response rate for patients with osteoarthritis who under-
went surgery in 2016 was 83% preoperatively, and 85% at the
one-year follow-up.

Primary total hip arthroplasty in
Sweden
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Hlustration

The illustration for this years report illustrates the various
paths taken by patients who have undergone hip arthroplasty
after primary hip arthroplasty. Previously, we focused on in-
dividual hip operations, but we know that a large proportion
of patients undergo an operation on the other hip as well as
reoperations. In the thesis “Longitudinal outcomes following
total hip replacement”, Peter Cnudde has made use of what
is termed a multistate analysis to describe the probability of
various hip-related events. A summary of the thesis, which also
analyses trends within Swedish hip arthroplasty, is presented
in the report.

In-depth analyses and
improvement work

As wusual, this years report contains a range of in-depth
analyses. In the primary prosthesis chapter there is an in-depth
analysis of the frequently debated issue of choice of fixation.
The conclusion that can be drawn with the aid of our register
data is that in the majority of cases individuals over the age
of 75 ought to be operated on with all cemented fixation. All
uncemented fixation could be an alternative for women up to
around 55 years of age, and for men up to 65 years of age. We
can also report that new prostheses introduced onto the Swedish
market, and which have been used to such an extent that a
register analysis is meaningful, have revealed good results. The
report also contains a comparison between a dual-mobility
cup and a conventional cup, although the results are difficult
to interpret as it is probably not possible to compensate fully
for patient selection. Based on information contained in the
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Register, however, we are unable to demonstrate any obvious
advantages of using a dual-mobility cup. As part of a thesis
project, Georgios Chatziagorou compared the two most com-
mon cemented stems used in Sweden in terms of reoperation
due to a periprosthetic fracture. The analysis indicates that the
Lubinus stem carries a lower risk of a periprosthetic fracture
compared with the Exeter stem, even when Vancouver type C
fractures are included.

The Hip Arthroplasty Register is one of the world’s most
extensive reoperation databases, covering over 80,000 oper-
ations. It is a valuable means of gaining an understanding
of which methods and implants offer the best results. Yosef
Tyson, a PhD student in Uppsala, has compared cemented and
uncemented stem revision with first-time revision. Even if an
increase in the use of uncemented fixation can be noted, the
results show that revision with a cemented stem still ought to
be considered an attractive first-choice option.

Per Jolbick, a PhD student in Gothenburg, has examined the
link between annual volume on the surgeon level, and the in-
cidence of adverse events within 90 days following a primary
total hip arthroplasty. He found that those surgeons with a
higher volume have a lower complication rate. The study is
an important part of the discussion about how units ought
to be organised to allow individual surgeons to maintain and
improve their skills.

New adverse event definition
and trends

The definition of an adverse event has changed and is similar
to the one used by the Swedish Knee Arthroplasty Register. We
have analysed how adverse events have developed over time.
In the case of ‘standard’ patients and elective and fracture pa-
tients, the incidence of adverse events has fallen over the past 10
years. However, the number of adverse events in conjunction
with reoperations has increased. There is considerable variation
between different hospitals with regard to the incidence of ad-
verse events for all categories. There is considerable potential
for improvement in the care system to avoid adverse events,
particularly in the case of fracture patients and in conjunction
with reoperations.

The Hip Arthroplasty Register
and clinical research

It is heartening to see a continued high level of interest in
conducting research using the Hip Arthroplasty Register. We
carry out strategic work within the Register to sustain the level
of research. At the turn of the year, 22 PhD students were
affiliated to the Register. The PhD students base the whole or
parts of their thesis work on data from the Hip Arthroplasty
Register, and they represent seven Swedish universities (Uppsala
University, Lund University, Gothenburg University, Umed
University, Linkdping University, Karolinska Institute, and
Orebro University). Anne Garland, Per-Erik Johansson and
Piotr Kasina defended their theses with the aid of Register
articles. During 2017, Register work was presented at some 20
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Figure 1.2.

scientific conferences, and we published 16 scientific articles
from the Register. During the Academy meeting in San Diego,
Henrik Malchau, Johan Kirrholm and colleagues were awarded
the prestigious Kappa Delta Award for the summary
‘Arthroplasty implant registries over the past five decades:
development, current and future impact’.

40 years with the Swedish Hip
Arthroplasty Register

Nextyear, 2019, the Swedish Hip Arthroplasty Register will cel-
ebrate its 40th anniversary. The anniversary will be marked by
a series of activities, including a register supplement in ACTA
Orthopaedica, an anniversary symposium, and a range of special
activities for contact secretaries and contact doctors.

Thank you to all employees

A basic prerequisite if the Hip Arthroplasty Register is to work
is that units register and provide the requisite information. We
appreciate the work and commitment on the part of contact
secretaries and contact doctors throughout the country. We are
extremely grateful for all the contributions received during the
past year.

We would also like to take the opportunity to thank our statis-
tician Szildrd Nemes, who has been with us since 2012. He has
in a truly incredible way developed the register statistics, act-
ed as a driving force behind research activities, and supervised
PhD students. Szilird has now been recruited to a new and ex-
citing position and we wish him every success in his new role.

Gothenburg, August 2018

Register Management Team

Copyright © 2018 Swedish Hip Arthroplasty Register
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2 Data quality and validation process

The Register data are subject to continuous validation and
quality control. We use a range of methods to assure and main-
tain a high level of data quality and to improve areas in which
there are shortcomings.

2.1 Completeness analysis

A key aspect of the validation work is the annual completeness
analysis, which is conducted by linking data with the National
Board of Health and Welfare Patient Register. The method
is explained in Tables 2.1.1 and 2.1.2. The analysis covers all
primary operations, divided into total hip arthroplasties and
hemiarthroplasties. As there is a delay before Patient Register
data for the previous year is available, a completeness analy-
sis is published for the 2016 operating year. There are units
which, in conjunction with subsequent checks or a reopera-
tion, have discovered that an operation has not been registered
in the Hip Arthroplasty Register and ex post facto registration
takes place. This happens in fewer than 50 operations per year.
To illustrate this, we reported in the 2012 Annual Report that
15,978 total hip arthroplasties had been carried out during
2012, but now 16,027 total hip arthroplasties have been regis-
tered for that year. To examine trends in the reporting rate, we
have commissioned figures for the past 10 years (2007-2016).
Completeness throughout the whole period was more than
97%, and since 2010 it has been 98-99% (Figure 2.1.1). The
reporting rate is also very good for hemiarthroplasties — 98.1%
in 2015 and 96.1% in 2016. During the 10-year period, com-
pleteness has been just below 95% or higher.
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Figure 2.1.1

Copyright © 2018 Swedish Hip Arthroplasty Register

New in this year’s report is the fact that the National Board
of Health and Welfare register service has assisted us with a
completeness analysis for revisions. In order to conduct the
analysis, we have linked the Hip Arthroplasty Register data for
the operations that we have categorised as revisions, i.e. removal,
replacement, or addition of a prosthesis component. Correct
NOMESCO codes for revisions comprises codes in the NFC
group (secondary hip arthroplasties) NFU 09 (extraction of
a total hip arthroplasty or hemiarthroplasty) or NFU 19 (ex-
traction of a total hip prosthesis). Of the 2,036 revisions that
were registered during 2016, 1,848 could be matched to the
Patient Register. In addition, a further 148 had been assigned
a revision code. This result is a reporting completeness rate of
93.2%. Viewed over the entire period, reporting has gradually
improved from just under 90% to at most 94.7% in 2015
(Figure 2.1.1). The best figure was achieved in 2016, with
Dalarna and Orebro reporting an impressive 100% complete-
ness rate. Since 2012, Orebro has had 100% completeness.
The figure for Norrbotten in 2016 was just 78.3%.

2.2 Completeness analysis per
unit

In the report, we present reporting completeness for total hip
arthroplasties, hemiarthroplasties, and revisions per hospital
for the 2016 operating year (Tables 2.2.1, 2.2.2 and 2.2.3).
In the current analysis, we have access to information on the
hospital level for 2007-2016, which we would be happy make
available to anyone who may be interested. Units with values
less than one standard deviation below the national average are
marked in red in the table. This was the outcome in 2016 for
25 units for total hip arthroplasties, 16 units for hemiarthro-
plasties and 17 units for revisions. The deviations are small for
the majority of hospitals, although despite the high national
average there is clear scope for improvement at a number of
units.



SWEDISH HIP ARTHROPLASTY REGISTER 2017

Completeness analysis for total and hemi arthroplasties

Total and hemi arthroplasties respectively are compared to the corresponding selection from the national patient register. The completeness is computed as a
percentage with:

Numerator

All total and hemi arthroplasties respectively in the hip arthroplasty register.

Denominator

All total and hemi arthroplasties in the hip arthroplasty register, or total and hemi arhtroplasties respectively in the national patient register.

About the comparison
Here all total and hemi arthroplaties in the Swedish Hip Arthroplasty Register respectively are compared to the national patient register.

Selection from the hip arthroplasty register
All primary total and hemi arthroplasties respectively in the hip arthroplasty register are included.

Selection from the national patient register
All care events with measure code NFB29, NFB39, NFB49, NFB62 or NFB99 for total arthroplasties and NFBO9 or NFB19 for hemi arthroplasties are included.

Approaches
One operation per date of surgery is included. If several hip arthroplasties were carried out on the same patient on the same date, only one is included in
the comparison.

Matching criteria
Operations are matched through the personal identity number and that the date of surgery in the hip arhtroplasty register lies within the interval between date
of admission and date of discharge for the care event in the national patient register.

Table2.1.1

Completeness revisions

Revisions of hip prostheses are compared to the corresponding selection from the patient registry. The completeness is computed as a percentage with:
Nominator

All revisions of hip prostheses in the hip arthroplasty register.

Denominator

All revisions of hip prostheses in the hip arthroplasty register, or revisions of hip prostheses according to the national patient registry.

Selection from the hip arthroplasty register
All revisions of hip prostheses

Selection from the patient registry
All operations in outpatient or inpatient care with a measure code NFC, NFUO9 or NFUT9.

More on data management
One operation per date of surgery is included. If several hip arthroplasties were carried out on the same patient on the same date, only one is included in
the comparison.

Matching criteria
Operations are matched on personal identity number and that the date of surgery in the hip arthroplasty register lies within the interval between date of
admission and date of discharge in the national patient register.

Table 2.1.2

Copyright © 2018 Swedish Hip Arthroplasty Register
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2.3 PROM programme data
quality

From 2008, all units in Sweden that carry out hip arthroplasties
are registered in a follow-up routine for patient-reported out-
come — the PROM programme. The preoperative question-
naire response rate, which for obvious reasons is intended for
elective patients, has been very high. Among osteoarthritis
patients, the response rate has varied between 86% and 89%
since 2011. At one-year follow-up, the response rate in recent
years has been between 82% and 92% among osteoarthritis
patients. The total drop-out rate, both preoperatively and
postoperatively, is around 20%. Whilst the preoperative re-
sponse rate is relatively stable over time, there has been a slight
deterioration in recent years in the response rate at one-year
follow-up. From experience, we know that there is a certain
time lag between registration and reminders, and consequently
the response rate could rise slightly for 2017. The difference
between the values for the year and those for previous years can
be attributed to the fact that we have included a time interval
in relation to the operation date for when preoperative and
postoperative questionnaire responses can be classified as valid.

As the input function in the old PROM database required all
the questions to be answered, the registered questionnaires are
complete. The contact secretaries can supplement incomplete
questionnaires by contacting the patient by telephone or letter.
If the questionnaires were not complete, it was not possible to
register the responses in the database. With our new platform
(Stratum), which came into use in January 2017, it is possible
to register incomplete PROM questionnaires although the sys-
tem issues a warning if some of the questions have not been
answered.

However, since switching to Stratum at the beginning of 2017
the response rate has fallen. We suspect that a change in the
routines for input and mailings has contributed to the de-
crease, and we hope that the teething problems that arose in
the transition from the old platform to the new platform have
now been overcome. In 2017, the response rate was 83.4%
preoperatively, and 83.3% one year postoperatively (Table 2.3).

2.4 Missing variables

For patients who underwent total hip arthroplasty electively,
we have selected the variables diagnosis, ASA, BMI, fixation,
and articulation to illustrate the data quality in the Register in
terms of how high a proportion of the registered operations
have the information in question. A number of boxes on the
registration form are compulsory (personal identity number,
operation date, side, and diagnosis). Consequently, there is
no missing data. As regards ASA and BMI (requires weight
and height) these were complete for 99.4% and 98.8% of the
registrations respectively in 2017. Fixation (fully cemented,
uncemented, hybrid or reversed hybrid) require information
about the fixation method for both cup and stem. Complete
information for 1.8% of the registrations was missing during

SWEDISH HIP ARTHROPLASTY REGISTER 2017

2017. Articulation is a calculation variable that requires that
both a femoral head and cup component are entered, and that
information about the nature of the component is included in
the Register. In the case of registrations during 2017, we could
make an articulation calculation in 99.7% of the cases.

In the case of fracture patients who underwent total hip
arthroplasty or hemiarthroplasty during 2017, we have chosen
to report ASA, BMI, occurrence of dementia (Yes, Suspected,
No), diagnosis and fixation (Table 2.4). The fact that BMI
was missing in 26.6% of the cases can be explained. In the
case of fracture patients, it is in many instances not feasible to
measure or produce information about current weight. Infor-
mation about dementia is missing in just under 10% of the
registrations.

2.5 Validation processes

In addition to the completeness analysis described above, the
following validation processes are described in the Hip Arthro-
plasty Register:

* When registering, there are compulsory fields that cannot be

left empty, otherwise the data cannot be saved.

* The web module for input contains automatically generated
checks of, for example, personal identity number, side, unit,
implant combinations, and fixation type.

Control reports are generated automatically if operation

data for one or more variables is missing. In these cases, each
unit is contacted, which it then either complements the data
directly or sends a copy of the medical records to the Register
for further checks.

Contact secretaries and contact doctors receive reconciliation

reports twice a year in order to check that operations that
have been reported concur with actual production. Each unit
is urged to check its register extract against the local patient
administration system.

For all reoperations, medical notes are sent on a routine
basis to the Register for input of the detailed information. In

conjunction with registration of the detailed information, a
register coordinator checks to ensure the data that has been
registered is complete and correct.

As regards PROM data, checks are made on received and
missing registrations via a semi-automated statistics package.

Reconciliation is also carried out each year, where each unit
has access to information about the number of operations
and the number of completed preoperative assessment forms.

Register coordinators carry out local monitoring on a ran-
dom basis and in doing so they go through the completeness
and data quality (including missing data) for the most recent
operating year.
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Completeness for total arthroplasties in 2016

Copyright © 2018 Swedish Hip Arthroplasty Register

Hip National Hip National

) Aril}roplusiy _ Patient ) Aril'troplusix _ Patient
Unit Number" Register, %? Register, %* Unit Number" Register, %? Register, %°
University or regional hospitals Ljungby 164 98.2 97.6
Karolinska/Huddinge 189 97.9 974 Lycksele 324 99.7 99.7
Karolinska/Solna 112 88.2 99.2 Mora 278 98.9 99.3
Linkdping 63 984 95.3 Norrtiilje 159 994 98.1
SU/Mélndal 596 97.4 97.2 Nykdping 134 98.5 100.0
SUS/Lund 203 100.0 94.6 Oskarshamn 308 99.7 99.0
SUS/Malmi 30 90.9 97.0 Pited 374 98.2 100.0
Umed 96 98.0 94.9 Skellefted 128 97.0 98.5
Uppsala 252 100.0 98.4 Sollefted 194 98.0 100.0
Orebro 62 98.4 100.0 Sunderby 32 72.7 100.0
County hospitals Sodertilie 129 100.0 98.4
Bordis-Skene 251 97.7 98.8 Torshy 129 100.0 984
Danderyd 34 96.4 99.1 Trelleborg 716 99.2 989
Eksjo 232 98.7 99.1 Vishy 134 97.1 97.8
Eskilstuna 107 97.3 96.4 Viirnamo 176 98.3 95.5
Falun 254 98.8 75.5 Véistervik 128 100.0 100.0
Givle 249 98.0 929 )Sngelholm-AIe[is 154 98.7 88.5
Halmstad 206 100.0 98.5 Specialistvird Angelholm
Helsingborg 124 97.6 96.9 Ornskoldsvik 183 989 98.9
Hiissleholm-Kristianstad 828 100.0 994 Private hospitals
Jonképing 129 999 100.0 Aleris Specialistvérd 279 100.0 95.0
Kalmar 173 %9 99 Bolinis
Karlstad 193 93.7 956 Aleris Specialistvard Motala 585 97.8 98.3
Lidképing-Skivde 514 98.7 971 Aleris Specialistvird Nacka 244 99.2 927
Norrkiping 2% 993 for A & : L
Sundsvall 49 98.0 98.0 Capio Ortopediska Huset 467 99.2 80.3
Sidersiokhuset A 99.0 995 CopioS:t Gbran 7 %86 %5
Uddevalla-NAL 445 991 991 Ortho Center IFK-kliniken’ 163 - 0.0
Varberg 979 100.0 98.5 Ortho Center Stockholm 535 994 87.4
Viisters 418 96.8 98.6 Sophiahemmet 221 97.8 40.7
Vixjs 132 6.4 100.0 Country 16923 98.5 93.0
Ostersund 284 97.3 96.6 Table 2.2.1
Rural hospitals
Rlingsis 19 98.5 990 {?ed man.%ing im'limtex values .t/mt lie below the lower confidence
Arvik 194 98.0 085 interval in relation to the national average.
Enkoping 353 100.0 100.0 YRefers to the number of registrations in the Swedish Hip Arthroplasty
Gﬁlli.vare d L i Z)ﬁfg:f; the proportion of registrations which are found in both
thicad L e Bl registries or only in the Swedish Hip Arthroplasty Register.
Karlskoga 139 100.0 9.6 ¥ Refers to the proportion of registrations which are found in both
Karlskrona-Karlshamn 276 989 799 registries or only in the National Patient Register.
Katineholm 193 3 5 *Since these units have not reported any operations to the National
fi::ii(::)verg ‘21(2]: ]‘:;]0 Zg; LPatient Register at the Natiorjz)a/ Board):)f];-[m/th and Welfare, com-

pleteness cannot be presented.
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Hip National Hip National

Arthroplasty Patient Arthroplasty Patient
Unit Number" Register, %? Register, %* Unit Number" Register, %? Register, %*
University or regional hospitals Rural hospitals
Karolinska/Huddinge 93 96.9 95.8 Alingsds 43 91.7 95.5
Karolinska/Selna 60 89.6 91.0 Arvika 4 50.0 100.0
Linkgping 75 974 974 Gillivare 36 973 89.2
SU/MélIndal 303 94.1 91.0 Hudiksvall 30 100.0 86.7
SUS/Lund 165 994 96.4 Karlskoga 51 98.1 98.1
SUS/Malmé 190 974 954 Kungiilv 63 100.0 88.9
Umed 51 100.0 93.0 Lindesherg 15 88.2 100.0
Uppsala 116 100.0 94.0 Ljungby 7]l 100.0 95.2
Orebro 69 97.2 95.8 Lycksele 22 100.0 72.7
County hospitals Mora 42 97.7 100.0
Bords-Skene 92 95.8 96.9 Norrtiilie 3 100.0 973
Danderyd 159 9.4 94.5 Skellefred 44 100.0 97.7
Eksjo 35 100.0 88.6 Sollefted 15 100.0 100.0
Eskilstuna 69 100.0 94.2 Sunderby 86 76.1 100.0
Falun 151 99.3 98.0 Sodertilie 29 100.0 100.0
Givle 67 95.7 85.7 Torshy 25 100.0 96.0
Halmstad 54 100.0 90.7 Vishy 12 75.0 75.0
Helsingborg 149 96.8 96.1 Viirnamo 23 82.1 96.4
Hiissleholm-Kristianstad 121 97.6 92.7 Véistervik 48 100.0 95.8
Jonkdping 45 91.8 83.7 Ornskoldsvik 55 100.0 94.5
Kalmar 76 98.7 94.8 Private hospitals
Karlskrona-Karlshamn 97 98.0 84.8 Aleris Specialistvird 40 93.0 100.0
Karlsad 9% 970 gr9 Mot
LidkGping-Skvde 103 93.6 945 CapioS:t Goran 143 94.1 934
Norrkaping 55 98.9 96.4 Country 4209 96.1 94.1
Sundsvall 97 98.0 97.0 Table 2.2.2
Sﬁdersi"'khuiet %7 98.8 97.6 Red marking indicates values that lie below the lower confidence
Uddevalla-NAL 188 995 96.3 interval in relation to the national average.
Varberg 85 1000 90-6  Refers to the number of registrations in the Swedish Hip Arthroplasty
Viisterds 19 100.0 73.7 Register. ‘ o ' ‘
5wy ms el ol )
Ystad 54 87.1 984 IRefers to the proportion of registrations which are found in both

Ostersund 82 94.3 92.0

registries or only in the National Patient Register.

Copyright © 2018 Swedish Hip Arthroplasty Register
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Completeness for revisions in 2016

Hip National Hip National
Arthroplasty Patient Arthroplasty Patient
Unit Number” Register, %?  Register, %% Unit Number” Register, %?  Register, %%
University or regional hospitals Rural hospitals
Karolinska/Huddinge 74 96.1 93.5 Gillivare 1 91.7 83.3
Karolinska/Solna 47 90.4 82.7 Karlskrona-Karlshamn 33 9.7 91.7
Linkdping 37 86.0 95.3 Kungilv 30 9.8 839
SU/MéIndal 148 919 97.5 Lindesherg 14 100.0 929
SUS/Lund 12 949 949 Ljungby 1 91.7 917
Umed 88 97.8 96.7 Norrtiilje 17 944 944
Uppsala 121 96.8 95.2 Nykdping 17 944 66.7
Orebro 51 100.0 9.1 Pited 23 100.0 95.7
County hospitals Skellefted 16 88.9 100.0
Bords 46 97.9 93.6 Sunderby 2 18.2 100.0
Danderyd 106 94.6 95.5 Vishy 18 90.0 95.0
Eksjo 22 91.7 95.8 Viistervik 21 91.3 78.3
Eskilstuna 40 97.6 75.6 Private hospitals
Falun 48 100.0 64.6 Aleris Specialistvard 23 85.2 100.0
Gile 6l 9.4 gy  Monlo
Halmstad 4 1000 38.6 Capio S:t Goran 64 771 92.8
Helsingborg 45 957 936  Lcounty 2036 932 .
Hiissleholm-Kristianstad 100 9.7 90.8 Tible 2.2.3
Jinképing 28 93.3 90.0 Red marking indicates values that lie below the lower confidence
Kalmar 10 100.0 100.0 interval in relation to the national average.
Karlstad 51 89.5 89.5 Y Refers to the number of registrations in the Swedish Hip Arthro-
Lidkaping-Skévde 63 100.0 77.8 Plasty Register.
— 2 Refers to the proportion of registrations which are found in both
Norrkaping n 95.7 82.6 registries or only in the Swedish Hip Arthroplasty Register.
Sundsvall 27 87.1 96.8 Y Refers to the proportion of registrations which are found in both
T registries or only in the National Patient Register.
Sodersjukhuset 90 94.7 979
Uddevalla-NAL 58 951 96.7 * Since these units have not reported any operations to the National
LPatient Register at the National Board of Health and Welfare, com-
Varberg 7 100.0 100.0 pleteness cannot be presented.
Visterds 76 974 949
Viixjo 19 100.0 94.7
Ostersund 48 85.7 87.5
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PROM data quality
2013 2014 2015 2016
All operations with an elective total hip arthroplasty
Total number of operations 14 326 14 602 14 602 15164
Deceased within one year 123 115 118 132
Reoperated within one year 254 234 233 276
Included in the routine follow-up within one year 13949 14253 14 251 14756
No preoperative response 2125 2477 2636 2655
Proportion of all, % 14.8 16.6 18.1 17.5
No postoperative response 1435 1689 1590 2340
Proportion of those who are included in the follow-up routine, % 10.3 1.9 11.2 159
No preoperative or postoperative response 3147 3639 3730 4402
Proportion of those who are included in the follow-up routine, % 22.6 25.5 26.2 29.8
All operations with a total hip arthroplasty due to primary osteoarthritis
Total number of operations 13088 13369 13442 13995
Deceased within one year 97 87 100 104
Reoperated within one year 222 205 195 239
Included in the follow-up routine within one year 12769 13077 13147 13652 &
No preoperative response 1827 2093 2315 2318 f*g
Proportion of all, % 14.0 157 17.2 16.6 ?z
No postoperative response within one year 1247 1462 1358 2084 Eﬁ
Proportion of those who are included in the follow-up routine, % 9.8 11.2 10.3 15.3 g
No preoperative or postoperative response 2750 3183 3293 3922 §
Proportion of those who are included in follow-up routine, % 21.5 243 25.0 287 5
Table 2.3

Data quality of variables

Operational year 2013 2014 2015 2016 2017
Available data for all operations with an elective total hip arthroplasty

Total number of operations 14 326 14 602 14 602 15164 15984
Articulation, % 99.3 99.6 99.8 99.8 99.7
ASA, % 984 98.0 98.9 99.2 994
BMI, % 971 96.9 98.3 98.7 98.8
Diagnosis, % 100.0 100.0 100.0 100.0 100.0
Fixation, % 100.0 100.0 99.9 999 98.2
Available data for all total hip arthroplasties due to fracture =
Total number of operations 6 241 6020 6103 6169 6033 fg
ASA, % 9.8 9.6 9.8 951 954 =
BMI, % 65.8 69.1 7.7 728 734 2
Dementia, % 65.2 65.0 644 62.7 90.5 g
Diagnosis, % 100.0 100.0 100.0 100.0 100.0 ©
Fixation, % 100.0 100.0 99.9 999 993 =

Table 2.4
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3 Epidemiology, availability, and gender

dSp€€tS

3.1 Total hip arthroplasty in
Sweden

Incidence

Ever since work with the Hip Arthroplasty Register began,
the incidence of total hip arthroplasties has increased steadily
in Sweden. During 2017, 18,140 total hip arthroplasties were
carried out in Sweden, which is equivalent to 353 procedures
per 100,000 inhabitants aged 40 years and older. This repre-
sents an increase of 14 percentage points since 2015. In an
international comparison, including those countries that
report the procedure rate in national quality registers, Sweden
is among those with the highest incidence. An obvious expla-
nation for the increasing incidence is the rise in average life
expectancy and a higher proportion of elderly people in the
population.

Prevalence

We have also studied how prevalence has changed over the years.
As the calculation requires information about possible date of
death, we have not been able to include those who underwent
surgery before 1992, as prior to that arthroplasties were not reg-
istered on an individual level. In the analysis, we have included
all patients who have undergone a total hip arthroplasty since
1992. We report both the prevalence of prosthesis bearers who
have been inserted with a prosthesis unilaterally or bilaterally, as
well as the prevalence of bilateral prosthesis bearers. The preva-
lence is stated as the number of prosthesis bearers per 100,000
inhabitants aged 40 years and older at the end of each year.

At the end of 2017, 175,159 people had undergone at least
one total hip arthroplasty since 1991. This means that 3.4% of
the population aged 40 and over was a hip prosthesis bearer, an
increase of 0.1 percentage points compared with the previous
year. Of these, 46,509 people (27%) had a bilateral arthroplasty.
Viewed for the whole of the Swedish population in 2017, 1.7%
underwent at least a primary hip arthroplasty after 1991. At the
end of 2017, the prevalence among those aged 40 and over was
lower in men (2.9%) compared with women (3.9%).

Of those who had undergone a procedure on either hip in
1992, 14% were still alive at the end of 2017. The more time
after 1992 that is studied, the more exact this reflects the ‘true’
prevalence figure. The number of people who underwent an
operation before 1992, and who were still alive at the end of
2017, is relatively low, albeit not negligible. As incidence has
increased steadily, prevalence has also increased. It is stated, for
example, that the prevalence per 100,000 people aged 40 and
over increased by 14% between 2012 and 2017.

Number of people with at least

one hip prosthesis

Number per age grovp 2002 2007 2012 2017
<40 685 825 854 853
40-49 1705 2476 3292 3332
50-59 7459 8890 10674 12977
6069 17510 26784 33978 34424
70-79 29312 38369 49113 65247
80-89 22894 32513 39662 471253
90 + 2916 5450 8751 11073
Total 82481 115307 146324 175159
Prevalence per 100 000 1845 2450 2972 3392
>=40

Men

<40 280 355 399 418
40-49 814 1287 17712 1787
50-59 3617 4360 5531 6847
6069 7830 12298 15714 16328
70-79 11685 15459 20240 27675
80-89 7226 10644 13560 16654
90 + 612 1249 2123 27
Total 32064 45652 59339 72420
Prevalence per 100 000 1498 2008 2479 2864
>=40

Women

<40 405 470 455 435
40-49 891 1189 1520 1545
50-59 3842 4530 5143 6130
6069 9680 14486 18264 18096
70-79 17627 22910 28873 37572
80-89 15668 21869 26102 30599
90 + 2304 4201 6628 8 362
Total 50417 69655 86985 102739
Prevalence per 100 000 2162 2863 3438 3898
>=40

Table 3.1.1 Number of people in Sweden with at least one hip
prosthesis who have had surgery after 1991.

Copyright © 2018 Swedish Hip Arthroplasty Register
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Number of people in Sweden with
bilateral hip prosthesis

Number per age grovp 2002 2007 2012 2017
<40 158 181 189 167
40-49 289 474 661 666
50-59 1330 1845 2266 2953
60-69 37289 6046 8316 8807
70-79 4613 8190 12863 18226
80-89 2827 5898 9106 13126
90 + 247 685 1605 2564
Total 12753 23319 35006 46509
Prevalence per 100 000 284 495 m 902
>=40

Table 3.1.2 Number of people in Sweden with bilateral hip
prosthesis who have hade surgery after 1991.

3.2 County council production
and geographical inequality

“The aim within the healthcare system is to provide good
health and care on equal terms for the whole population.
Healthcare should be provided with due respect shown for the
equal value of all people and the dignity of each individual.
Individuals who are in greatest need of the healthcare system

should be given priority.” This quote is taken from the Health-
care Act (SFS 2017:30).

An important aspect of equality is geographical disparities in
how healthcare is provided and run throughout the country.
Equality can in the broad sense be related to where the pa-
tient lives. The 21 county councils/regions have powers of self-
determination with regard to healthcare provision, although
they are also required to comply with the Healthcare Act. For
a number of years, we have shown an interest in geographical
disparities in procedure rate and results. Our ‘Sweden maps’
have revealed a surprisingly large variation between the county
councils.

Production and consumption per

100,000 inhabitants per county council

These figures are based on data from the Hip Arthroplasty
Register, population statistics from Statistics Sweden, and the
National Tax Agency address register as of December 31, 2017.
Production refers to the total number of hip arthroplasties
per 100,000 inhabitants, regardless of where the patient lives.
Consumption refers to the total number of hip arthroplasties
per 100,000 inhabitants, regardless of where the operation was
carried out. Consumption thus means that the county councils’/
regions’ inhabitants have access to hip arthroplasty regardless of

Copyright © 2018 Swedish Hip Arthroplasty Register

whether the procedure is carried out in their home area or in
another part of the country.

'The spread of production and consumption figures per 100,000
inhabitants shows a considerable variation between providers
(private sector units are included geographically). Production is
148-246 per 100,000 inhabitants, and consumption is 147—
254 per 100,000 inhabitants. This means that the county coun-
cils that produce most have a 66% higher level of production
compared with the county council that produces least. As re-
gards consumption, the incidence is 73% higher in the county
council area with the highest incidence compared with the
county council area that has the lowest incidence. Even if an
adjustment is made for differences in age structure, there are
considerable disparities in consumption.

3.3 Gender distribution, elective
patients

The proportion of women who undergo an operation for a
total hip arthroplasty has remained largely the same over the
past 10 years at around 57% (Figure 3.3.1). The figures have
been adjusted to take account of the gender difference in the
population.

The average age in conjunction with an operation was, with-
out exception, higher for women, 69 years, during the 2000s.
The average age for men was just under 67 years. Women are
overrepresented in the fracture diagnosis group, and fracture
patients are usually older, which could be a contributing factor
to the difference. It is, however, known from scientific studies
that women with osteoarthritis undergo surgery at a later stage
of the disease, without any conclusive reasons being found for
why this the case.

There is a greater proportion of men who undergo surgery
when they are younger — 41% of the men are under the age
of 65 compared with 31% of the women. On the other hand,
29% of the women are over the age of 75 compared with
21% of the men. The age group 65-75 years accounts for
approximately 40% regardless of gender (Figure 3.3.3 a-b).
The changes over time are quite small.

Figure 3.3.4 a-b shows which diagnoses have led to the hip
operation in men and women respectively. It should be
noted that the Y axis starts at 70%. Osteoarthritis is by far the
most common diagnosis for both genders and has increased
tangibly for women since 2000. The reason for this is that the
number of total hip arthroplasties that have been preceded by
unsuccessful internal fixation of hip fractures have fallen rad-
ically (‘Complication trauma’). This is explained in turn by
the fact that Swedish orthopaedic surgeons have for the past
15 years operated on hip fracture patients with hemiarthro-
plasties to a far greater extent than with internal fixation. A
relatively large group also undergo total hip arthroplasty as the
primary form of treatment (‘Acute trauma, hip fracture’). Even
the ‘Inflammatory joint disease’ group is falling, which is also
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Production Consumption

County Operations  Population  Number" County Operations  Population  Number"
Stockholm 3898 2308 143 169 Stockholm 3394 2308143 147
Uppsala 676 368971 183 Uppsala 689 368 971 187
Sodermanland 573 291 341 197 Sodermanland 687 291 341 236
Ostergétland 945 457 496 207 Ostergotland 832 457 496 182
Jonkdping 613 357 237 172 Jankdping 594 357 237 166
Kronoberg 312 197 519 158 Kronoberg 374 197 519 189
Kalmar 598 243 536 246 Kalmar 496 243536 204
Gotland 129 58 595 220 Gotland 138 58 595 236
Blekinge 275 159 371 173 Blekinge 276 159 371 173
Skne 1991 1344 689 148 Skéne 2051 1344 689 153
Halland 769 324 825 237 Halland 613 324 825 189
Vistra Gotaland 2616 1690782 155 Vistra Gotaland 2591 1690782 153
Viirmland 538 280 399 192 Viirmland 617 280 399 220
Orebro 703 298 907 235 Orebro 527 298 907 176
Vistmanland 516 271095 190 Véistmanland 660 271 095 243
Dalarna 503 286 165 176 = Dalarna 616 286 165 25
Giivleborg 585 285637 205 °_§- Givleborg 615 285637 215
Viisternorrland 533 245 968 217 é‘ Viisternorrland 590 245 968 240
Jimtland 278 129 806 214 £ Jimilond 330 129 806 254
Viisterhotten 550 268 465 205 5 Viisterhotten 615 268 465 229
Norrbotten 541 251 295 215 g Norrhotten 541 251 295 218
Country 18142 10120242 179 :E;’ Country 18142 10120 242 179
Y Number of operations per 100 000 inhabitants. U Number of operations per 100 000 inbabitants.

Number of operations Number of operations
per 100,000 inhabitants per 100,000 inhabitants
> 225 > 225

[ 201-225 [ 201-225

[ ] 176-200 [ 176-200

[ ]150-175 [ ]150-175

[ ]<150 [ ]<150
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Production for patients 40 years and older ~ Consumption for patients 40 years and older

County Operations  Population  Number" County Operations  Population Number"
Stockholm 3865 1091307 354 Stockholm 3362 1091 307 308
Uppsala 661 178 230 371 Uppsala 680 178 230 382
Sodermanland 572 155222 369 Sodermanland 684 155222 441
Ostergotland 938 231 810 405 Ostergatland 825 231 810 356
Jonképing 611 182 681 334 Jonképing 590 182 681 323
Kronoberg 307 100 695 305 Kronoberg 366 100 695 363
Kalmar 592 135 448 437 Kalmar 493 135 448 364
Gotland 129 33911 380 Gotland 138 33911 407
Blekinge 271 86 501 313 Blekinge 273 86 501 316
Skéine 1958 673 574 291 Skéne 2019 673 574 300
Halland 768 172 543 445 Halland 612 172 543 355
Viistra Gétaland 2599 848 830 306 Vistra Gotaland 2575 848 830 303
Viirmland 533 154 448 345 Véirmland 612 154 448 396
Orebro 702 153769 457 Orebro 526 153769 342
Viistmanland 51 142 688 358 Véistmanland 654 142 688 458
Dalarna 502 157 672 318 £  Dalarna 614 157 672 389
Givleborg 584 157 637 370 j'g Givleborg 613 157 637 389
Véisternorrland 531 136 310 390 fz Vésternorrland 585 136 310 429
Jiimtland 277 70 456 393 E% Jiimtland 329 70 456 467
Viisterhotten 542 136 268 398 2 Véisterhotten 608 136 268 446
Norrhotten 533 139119 383 E) Norrhotten 539 139119 387
Country 17986 5139119 350 5 Country 17 986 5139119 350
U Number of operations per 100 000 inhabitants. Y Number of operations per 100 000 inhabitants.

Number of operations Number of operations
per 100,000 inhabitants per 100,000 inhabitants
Il > 450 I > 450

[ 401-450 [ 401-450
[[]351-400 [ ]351-400

300-350 300-350
<300 <300
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the case for men. More effective pharmaceutical treatment for
these patients ought to be the explanation. An increase in acute
trauma has been noted in men, rising from 3% to just over 7%
in 18 years. This could be explained by increased use of total
hip arthroplasty as fracture treatment, and a higher proportion
of men among hip fracture patients.

The choice of surgical approach does not appear to be affected
by the patient’s gender (Figure 3.3.5). The most common is a
posterior approach followed by a direct lateral approach, both
in a lateral position. However Swedish orthopaedic surgeons
prefer cemented arthroplasty for women and uncemented
arthroplasty for men (Figure 3.3.6). Fracture as a diagnosis,
osteoporosis, and high age — all more common in women — are
reasons why cemented arthroplasty is a better option.

The patient’s degree of morbidity is registered according to the
ASA classification (Figure 3.3.7). Gender differences are small,
with slightly more men in ASA class [ and 3, and more women
in ASA class II. Generally, the changes are very small compared
with the previous time period. The disparities can be attributed
to different diagnosis panoramas and different ages at the time
of the procedure.

The majority of men and women are overweight when they
undergo surgery. Men are overrepresented in the overweight
group whilst women are overrepresented in the normal weight

group (Figure 3.3.8).

3.4 Gender division, fracture
patients

The average age for men with a hip fracture has stabilised at 80
years, whilst for women it is around 82 years. The number of
women over the age of 100 years who undergo hip arthroplasty
was three in 2005 compared with 18 in 2017. Four men were
over the age of 100 in 2017 but none in 2005. Over the years,
156 women over the age of 100 underwent hip arthroplasty
due to fracture compared to 55 men, which is a slight over-
representation for men compared with the gender distribution
in non-fracture-related arthroplasty in men of the same age.

Men have a poorer prognosis following a hip fracture than
women. The register shows that 15% of the men who undergo
hip arthroplasty due to a hip fracture in 2017 died within 90
days of the injury. The proportion for women is 8%. Even
in recent years these figures have remained constant. In the
population, an 85-year-old has on average a remaining life
expectancy of 5.5 years (men) and 6.5 years (women) and a
hip fracture is therefore a sign of poorer health and represents
a tangible threat to life.

Male gender is a risk factor for reoperation according to analyses
in Chapter 12, Fracture treatment with total hip arthroplasty
or hemiarthroplasty.

60%
58%
8
«©
£
K5}
D
g
3
&
56% °
54%
2000 2005 2010 2015
Year of operation

Figure 3.3.1. Proportion women among total hip arthroplasties over
time.

707 B Males

Females
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Age

67

66

65

00-01 02-03 04-05 06-07 08-09 10-11 12-13 14-15 16-17
Year of operation

Figure 3.3.2. Mean age for men and women with total hip arthro-
plasty, 2-year intervals 2000-2017.
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100% 100% 1
80% - 80%
60% | g 6%
40% A : 40%
20% - : 20% -

0% : 0%

00-0102-03 04-0506-07 08-09 10-11 12-13 14-1516-17 00-0102-03 04-05 06-07 08-09 10-11 12-13 14-1516-17

Proportion
Proportion
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Year of operation Year of operation
M <55 [l 55-65 [ 66-75 [ >75 I <55 [l 55-65 [ 66-75 [l >75
Figure 3.3.3a. Age-distribution divided into four age groups for men, Figure 3.3.3b. Age-distribution divided into four age groups for
presented by 2-year intervals for the period 2000-2017. women, presented by 2-year intervals for the period 2000-2017.
100% 100% -
95% - 95% -
90% - 90% -
S S
S 85%- 2 S 85%-
& 5 &
80% | = 80% |
§
75% - S 75% -
°
70% 5 70%
00-0102-03 04-0506-07 08-09 10-11 12-13 14-1516-17 00-0102-03 04-0506-07 08-09 10-11 12-13 14-1516-17
Year of operation Year of operation
Primary OA Seq. childhood hip disease Primary OA Seq. childhood hip disease
Acute trauma, hip fracture | | Femoral head necrosis Acute trauma, hip fracture | | Femoral head necrosis
Complication trauma Inflammatory joint disease Complication trauma Inflammatory joint disease
Secondary OA Other Secondary OA Other

Figure 3.3.4a. The distribution of diagnoses for men, presented by Figure 3.3.4b. The distribution of diagnoses for women, presented
2-year intevals for the period. Note that the y axis does not start at by 2-year intevals for the period. Note that the y axis does not start at
0%. 0%.
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Postlerior Direct Ilateral Directllateral Othlers Cemtlanted Uncenl1ented Revérsed HytIJrid Resurlfacing
(lateral position)(supine position) hybrid
Figure 3.3.5. The distribution of surgical approaches for men and Figure 3.3.6. The distribution of fixation types for men and women
women during 2015-2017. during 2015-2017.
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Figure 3.3.7. The distribution of ASA classes for men and women Figure 3.3.8. The distribution of BMI for men and women during
during 2015-2017. 2015-2017. (Underweight is defined by BMI < 18.5, normal

weight 18.5-24.9, overweight 25.0-29.9, obese 1 30.0-34.9, obese
2 35.0-399 and obese 3 > 40).
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4 Register development, improvement

work and research

4.1 Implant manufacturer
application

Multiple groups in the community have an interest in the out-
come of hip arthroplasties. The patient and the healthcare sys-
tem are naturally key stakeholders but there are also other par-
ties that are interested in the outcome, such as researchers and
implant companies. An ongoing dialogue between implant
manufacturers and the Hip Arthroplasty Register benefits in-
dustry, and ultimately the patient, in the form of improved

product quality.

To promote this interaction, the Hip Arthroplasty Register in
2017 developed a specific data application for the implant in-
dustry. The Register previously had a similar, albeit simplified,
variant of this service now had the opportunity to develop the
functionality and the interface. The application is based on the
Stratum IT platform and R-programming.

The Hip Arthroplasty Register was set up in 1979 although
collection of data on article number level did not commence
until 1999. Experience and data from the past 18 years has
made it possible for the Register to launch this type of appli-
cation, which involves an enormous amount of data. The im-
plant manufacturer application currently provides access to
more than 350,000 primary operations, more than 1 million
registered inserted components, and more than 6,000 unique
articles.

The application comprises four modules, where each company
can view its own data in comparison with national data. The
“Volume’ module offers access to information about the number
of implants inserted on article number level at different
units in Sweden. In the ‘Revision outcome’ module, it is
possible to follow on article number level how many articles
have been revised during a given time period. In the third
module, ‘Implant survival’, survival is visualised for the im-
plants in the form of an implant survival graph. In the fourth
and final module, it is possible to access market shares for
different article types on a regional level. Market shares only
refer to implants used in primary operations.

To access the app, companies are offered the opportunity to
subscribe to the service. Authorisation to access each company’s
data is controlled via an electronic personal identification
system widely used in Sweden, Mobile BankID.

‘The purpose is for the implant industry, by using register data,
to be able to improve its products and services by following
up use of implants and analysing complications in the form
of revisions.

Hampus Stigbrand, consultant orthopaedic surgeon and responsible
Jor arthroplasties at the ortopaedic unit in Givle.

4.2 From worst to above the
national average through

systematic improvement work
Charlotta Sjistedt

During the period 2009-2012, the orthopaedic unit in Givle
had 5.7% reoperations within two years following primary hip
arthroplasty. This was the second-worst figure in the country.
A systematic improvement programme with the aid of the Hip
Arthroplasty Register has produced results. During the peri-
od 2014-2017, the proportion had fallen to 2.1%, which was
slightly above the national average.

“Over a two-year period, we continnously and systematically exam-
ined our reoperations. At an extended physicians meeting once a
year, we categorise all such cases. We noted that dislocations and
infections have been a problem,” said Hampus Stigbrand, consult-
ant and the person responsible for arthroplasty at the unit.

The changes that need to be made are discussed at section
meetings, which are held three times a year. The meetings are
attended by doctors, physiotherapists, and contact secretaries.
The unit quality enhancement programme has benefited great-
ly from the recommendations made by the Hip Arthroplasty
Register.

“One of the strengths of Swedish Orthopaedics is that we are
operationally very cobesive and thar we can produce such clear
recommendations. Consequently, it is relatively simple to develop
the work processes. We are slightly spoiled by having such a highly
efficient Hip Arthroplasty Register,” said Hampus Stighrand.
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To reduce dislocations, surgeons have started to insert pros-
theses with a larger caput. They also use dual-articulation cups
to a greater extent, and they endeavour to make an anterior
approach in conjunction with a fracture indication when the
patient is suffering from dementia.

Infections is highlighted

A whole series of changes have been made to reduce the risk
of infection.

“We are more aware of the problem, we check the surgical wounds
more closely, and we make more frequent use of cement with two

different types of antibiotic additives,” said Hampus Stigbrand.

In other respects, healthy patients who have undergone rou-
tine operations have their stitches removed by a primary care
provider. Patients who have been revised, or who have a risk
factor for deep infection following arthroplasty, have their
stitches removed at the orthopaedic unit, which allows a check
to be made to ensure that everything is satisfactory.

Hampus Stigbrand explains that the Hip Arthroplasty Register
annual reports have been an excellent source of support when
working with infections. Among other things, the Givle unit
has focused on comparisons of different treatment strategies in
relation to deep infection following arthroplasty.

“One-stage procedures in conjunction with a deep infection
Jfollowing arthroplasty appear to be safe and produce good results.
This appeals to us, and it offers encouragement. We can improve
the effectiveness of our work enormously, both for the patients and
Jfor the healthcare system, if we strive to guide the process towards
more One-stage procedures without this having a negative impact
on the result,” said Hampus Stigbrand.

Better PROM results

The Givle unit PROM results one-year postoperatively have
also moved in the right direction. The improvement can be
noted primarily in the results between 2011-2012 and 2013—
2014. This applies to self-assessed health, hip pain, and in par-
ticular how satisfied the patients were with the results of the
operation. Hampus Stigbrand explains that a number of years
ago a special initiative was undertaken to improve the PROM
results.

“The patients who were very dissatisfied with our care were called
by a secretary. They then had the opportunity to explain what they
were dissatisfied with. We found out that the dissatisfaction was,
partly, related to how the patient experienced the staff's attitude,
an issue that we could address directly. The Giivle unit also sends
out its own questionnaire on a regular basis, giving patients who
have undergone hip arthroplasty the opportunity to answer ques-
tions about the way they were treated, the information that was
provided, pain relief, and other similar issues. The responses are
used to improve the way we work.”

Many operations per inhabitant
In the county of Givleborg a comparatively large number of
hip arthroplasties are carried out in relation to the population.

23

It was suspected that the indication base for the operations was
too broad. With the aid of preoperative PROM data, Hampus
Stigbrand and his colleagues conducted a review. It emerged
that in the lead-up to hip arthroplasty, the average Givleborg
patient reports poorer health, poorer mobility, and more pain
than the national average.

“We cannot say for sure why we perform so many hip arthro-
plasties, but there does not appear to be an indication shift, which
reassuringly we could see from the Register data,” said Hampus
Stigbrand.
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4.4 Long-term results following
total hip arthroplasty

On March 23, 2018, Peter Cnudde defended his thesis ‘Longi-
tudinal outcomes following total hip replacement’. The thesis is
based on data from the Hip Arthroplasty Register and on what
is termed a multistate analysis. It summarises trends within hip
arthroplasty, analyses long-term mortality, and examines over
time the likelihood of an operation on the other hip, reoper-
ation, or dying.

Linking data from the Hip Arthroplasty Register
with the Statistics Sweden and the National

Board of Health and Welfare registers
The good data quality in the Hip Arthroplasty Register opens

up considerable potential for studying results and factors that
are of significance to the outcome of hip arthroplasty. Linking
the register with data from Statistics Sweden and the National
Board of Health and Welfare with the aid of personal identity
numbers, presents further potential for research in this area.
This method of studying outcome or monitoring the morbidity
trend has attracted considerable interest worldwide. Following
an approved ethics application, a research database was created
using data from the Hip Arthroplasty Register, Statistics Swe-
den, and the National Board of Health and Welfare. This in-
tegrated dataset offered an opportunity to study outcome and
factors associated with outcome in combination with factors
related to patient characteristics, surgical factors and socio-
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economic conditions. The research database forms the corner-
stone for the development of a decision support personal iden-
tity numbers. The thesis was founded on this research database
in order to study trends within hip arthroplasty in Sweden and
to conduct a multistate analysis where a timeline from a hip
perspective was set out from the first total hip arthroplasty
through to death or the end of the study period. As a result of
the Linkage process, we were able to analyse trends between
1999 and 2012.

Trends

The first article in the thesis, dealing with hip arthroplasty
trends, presents descriptive statistics and real-time observations
of changes in demography, technology, implants, fixation, and
outcome. The article could be regarded as a summary of data
published in the Hip Arthroplasty Register annual reports. Be-
tween 1999 and 2012, the number of total hip arthroplasties
in Sweden rose by 50%, and in 2012 almost 16,000 total hip
arthroplasties were performed. The clinical indication for the
majority of these operations was primarily osteoarthritis, and
the proportion of patients with this diagnosis increased between
1999 and 2012 (83% in 2012). The average patient age at the
time of the operation fell (68.8 years in 2012). The biggest in-
crease was in the age group 61-70 years. We also noticed an
increase in the number of patients with a higher ASA classifica-
tion, i.e. increased comorbidity. Surgical factors have changed,
including a reduction in the care time, an increase in the pro-
portion of operations where use is made of a lateral approach
in a lateral position, and an increase in the use of uncemented
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Figure 4.4.1. The probability of having transitioned, from one state to another at different time points. THR = total hip replacement
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fixation (from 2% to 16%). The reoperation rate within two
years has fallen. There is, however, a minimal albeit statistically
significant increase in reoperations and revisions after both 30
days and 90 days. The 90-day mortality rate has been reduced
from 1.1% in 1999 to 0.7% in 2012. There has been a slight im-
provement in all patient-reported outcome variables (hip pain,
health-related quality of life, and satisfaction). The reduction in
postoperative mortality, improvement in the number of revi-
sions and reoperations, and a positive patient-reported outcome,
indicate that the work being done by the Hip Arthroplasty
Register, in combination with feedback to the profession and
healthcare organisations, has improved care provision through
the use of evidence-based methodology.

Multistate analysis — a new way of understanding

the probability of different hip-related events

Many studies have shown that the majority of patients who
have undergone hip arthroplasty live a good life and that they
are free of complications after their first hip arthroplasty. There
are, however, patients who need to undergo an operation on
the same hip again, or on the other hip. We have previously
shown that one in four patients may need to undergo an oper-
ation on the other hip during the remainder of their lifetime.
New statistical techniques, in combination with high-quality
data and improved software and hardware, has made it possi-
ble, using multistate analysis, to create a timeline with proba-
bilities for different hip-related events. Multistate analysis has
been developed with the aim of being able to study transitions
between different phases, and it has proved to be valuable for
other medical diagnoses and interventions. The analysis has
made it possible to describe three statistical metrics: (1) The
risk of moving from one stage to another; (2) the probability of
movement; and (3) the probability of remaining at one stage.
This makes it easy to present and increase our understanding
of what to expect after undergoing hip arthroplasty. The thesis
includes a pedagogical graphic presentation of the probability
of finding oneself at a particular stage at a certain point in
time, as well as the probability of moving to another stage
(Figure 4.4.1). This aroused considerable interest when it was
presented at different congresses. This knowledge can be used
to improve our understanding, guide patients in terms of ex-
pectations, and facilitate future value-based care. Five different
phases are used for the multistate analysis: Primary total hip
arthroplasty, total hip arthroplasty on the other hip, revision
of the first total hip arthroplasty, revision of the total hip
arthroplasty carried out on the other hip, and death. During
the study period, 1999-2012, it was twice as likely that a
patient would undergo a primary hip arthroplasty on the other
hip than die. We also saw that it was 7.5 times more likely
that the patient would undergo surgery on the other hip rather
than undergo a further operation on the hip that was operated
on first. As expected, it was more probable that women had to
undergo a bilateral operation, and that women ran a lower risk
of being revised or dying prematurely. Comorbidity, measured
using Elixhauser’s comorbidity index, influenced some of the
transitions. A higher index was associated with an increased
risk of a revision, an increased risk of death, and an increased

risk of death following a revision. Socioeconomic status, based
on the highest level of education, influenced a number of the
transitions. Lower socioeconomic status was associated with a
lower proportion of bilateral procedures, increased mortality,
and an increase in the risk of a revision. Other surgical factors
had no impact on the risk of moving from one stage to another,
with the exception of posterior approach during the primary
operation in patients who had undergone bilateral operations.

In summary, the studies allowed in in-depth analysis to be
made of trends within total hip arthroplasty in Sweden, and
we could identify continuous improvements in results despite
differences in the procedure and patient characteristics. With
multistate analysis, we have a reliable means of identifying and
describing a sophisticated and easily understood timeline from
the first elective total hip arthroplasty, and how factors related
to the surgical method employed and demographic/socio-
economic features affect the outcome.
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5 Register work from an international

perspective

5.1 International studies

Sweden has been part of several collaborative research projects
with other international registers during 2017. Through col-
laboration with the Australian Arthroplasty Register we identi-
fied differences in the risk for a revision when trabecular metal
cups were used in revision and primary hip replacement. Find-
ings from these studies will perhaps result in more a moderate
use of this new cup design which probably will contribute to
a reduction in the risk of reoperation, both in Sweden and
internationally. In a collaboration with Kaiser Permanente
Register a new method for analysing data on an aggregated
level was presented. This new method is expected to facilitate
future international collaboration as there will no longer be
a need to provide data related to individual surgeries from
different registers. During 2017, the Register was involved
in research collaboration linked to 20 cities in the Nordic
region (Figure 5.1.1) and a further 13 cities in the USA,
Europe, Australia, and New Zealand (Figure 5.1.2). Finally,
the Hip Arthroplasty Register, together with other registers,
took part in a symposium at the major international meeting
of the American Academy of Orthopaedic Surgeons in 2018,
during which the significance of the register in national
improvement work was highlighted.

Figure 5.1.2. International collaborations..

Helsinki

Nalmo/k.und

Figure 5.1.1. Collaborations in Sweden and other Nordic countries.
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5.2 ISAR Congress 2018

The seventh International Society of Arthroplasty Registries
(ISAR) was arranged during 8-11 June 2017. Otto Robertsson
hosted the Congress in Reykjavik in Iceland. It was attended
by 185 delegates from 22 countries, representing 27 registers.
In total, 167 presentations were accepted, either as poster pres-
entations or lectures. During the three days, new register-based
research was presented, interspersed with statistical methods,
collaboration with industry, future register research, and clini-
cal application of the results. The presentations were followed
by interesting and constructive discussions. The Swedish Hip
Arthroplasty Register was contributed with 13 lectures during
the Congress.

During the statistics session there was a discussions on use
of cumulative incidence and Kaplan-Meier estimates when
reporting implant survival where Adrian Sayers (from the
National Joint Registry (NJR) made a much-appreciated pres-
entation on the subject, entitled ‘Death as a competing risk
in registry data’. Several presentations addressed the issue of
whether there is a link between surgery and the volume and
results of operations at the unit and the best way of provid-
ing feedback of the results to the surgeon. This is an area in
which the Swedish Hip Arthroplasty Register has appointed a
work group. One of the sessions focused specifically on infec-
tions and included a discussion about the difficulty compar-
ing results between registers and units as there is a disparity in
variables being reported but also how to infection is defined.

Surgical approach was another subject that was dealt with in
several presentations. The Kaiser Permanente register present-
ed the short-term advantages of a direct anterior approach
with regards to dislocation, and the results from the Hip
Arthroplasty Register indicated that a posterior approach is
not associated with greater risk of dislocation. The Netherlands
showed that a direct anterior and posterior approach led to im-
proved patient-reported results compared with a direct lateral
and anterolateral approach Several presentations dealt with
the complexity of predicting patient satisfaction following hip
arthroplasty, and it appears as if more advanced models are
needed for this type of simulation, if this is indeed possible.
The ‘International Prosthesis Library’ was also presented dur-
ing the meeting. The library covers all hip and knee prostheses
on the market, complete with a uniform classification of the
features of the different prostheses. ISAR has worked for sev-
eral years to produce this database, which is on a user-friendly
internet application. The library will be made available to all
prosthesis registers, allowing them to analyse prostheses uni-
formly on an international level.

After two years as president of ISAR, Richard de Stieger hand-
ed over to Liz Paxton from Kaiser Permanente. Ola Rolfson
was elected as president elect and will take over as chair in two
years time. The next Congress will be held in Leiden in the
Netherlands on June 1-3, 2019. The year after, the Congress
will be held in Australia.

©International Society of Arthroplasty Registries



28

SWEDISH HIP ARTHROPLASTY REGISTER 2017

6 Primary prosthesis

The Register’s work with developing a new database structure
led to adopting a new module for entering data at the begin-
ning 0of 2017. In order to simplify the work with data and gen-
erate real-time reports about respective units this new database
is planned to include operations from year 1999. In the annual
reports, we will therefore mainly present the relevant primary
arthroplasties performed after 1999. The Register’s report is
built upon a large number of analyses. For the sake of clarity,
they are not always presented in their entirety. This year’s
report presents most of the results, such as Kaplan-Meier sur-
vival analysis or regression analysis, usually Cox proportional
hazard regression. Kaplan-Meier statistic, which is used in
the annual report, describes the proportion of patients, which
after a certain number of years, has not been affected by re-
operation. Data is presented in proportions, including a 95%
confidence interval (C.I.). Regression data is presented with
the help of risk ratio (risk ratio, relative risk). Risk ratio de-
scribes the degree of increased or decreased risk of the selected
outcome (typically revision) compared to the reference group.
The risk for the reference group is routinely set to 1.0. If the
risk ratio for getting a revision is 2.0, it means that the risk is
doubled for the group in question. An increased or decreased
risk should be related to the outcome in the reference group.
The clinical meaning of a doubled risk has an entirely different
significance if in one out of 1000 cases the reference group is
revised by 10 years, compared to a reference group, which is
revised, by 100 of 1000 cases. In the first scenario indicates
a doubling that two hips are expected to suffer a revision in
the study group. In the other case, it is about 200. Risk ratio
is shortened to RR and indicated here with one decimal and
95% confidence interval (C.I.). The further away the confi-
dence intervals upper and lower limits are from 1.0, the safer it
is to say that it differs from the comparison group.

70
69
S
< == Females, all diagnosis
== Females, fractures excluded
68 == Males, all diagnosis
== Males, fractures excluded
67
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Year of operation

Figure 6.1.1 Trends for average age.
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6.1 Demographics

During recent years, the number of registered primary
prostheses has, more or less, continuously increased. In 2017,
18 140 primary prostheses were reported, which is an increase
of 5% in comparison to the previous year. In 2017, the aver-
age age for men was 67.5 and 70.1 for women. From 2000
until 2010-2011, average age has decreased for both genders.
During the following years the mean age has successively in-
creased. The same trend is noticeable even if fracture diagnosis
is excluded (Figure 6.1.1).

6.2 Diagnosis

The most common reason for total hip arthroplasty is primary
osteoarthritis. Since 2000 the proportion of patients operated
due to primary osteoarthritis has increased from 75% and was
81 % in 2017. Men dominate this diagnostic group while the
relative proportion of women is higher in all the major groups
of secondary osteoarthritis. The proportion of patients with
an inflammatory joint disease has been substantially reduced
since 2000, and in 2017, 0.7% were operated due to this diag-
nosis. Figure 6.2.1 illustrates the age distribution for the most
common diagnosis groups. In general, the mean age at surgery
is higher among women than in men. The only exception is
the sequelae after hip disease during adolescence (childhood
sequelae), where the mean age for both genders is rather similar.

6.3 BMI and ASA classification
Reporting of BMI (Body Mass Index) and ASA class (Amer-
ican Society of Anaesthesiology Physical Status Classification
System) to the Swedish Hip Arthroplasty Register began in
2008. For the first year, there was data for 82% and 90% of
cases regarding BMI and ASA, respectively, and reporting has
continued to improve. In 2017, BMI was reported in 97% and
ASA class in 99% of cases.

During the last five years, the mean value for BMI has stayed
relatively constant (Table 6.3.1). Possibly, there is a slight ten-
dency towards increasing proportion of patients with different

degrees of obesity (BMI 230).

Comparison of BMI between diagnostic groups shows, that
overweight tends to be most common in groups with primary
osteoarthritis, and normal weight and underweight in groups

with fracture (Table 6.3.2).

Regarding ASA class, the proportion of healthy patients (class
I) continues to decrease as the proportion of patients mainly in
class III-V (serious or life-threatening illness) increases (Table
6.3.1). The healthiest patients (according to ASA) can be found
in the group with sequelae after hip disease during childhood
and the sickest can be found in the group, which undergo
operation due to fracture (Table 6.3.2). The trend towards an
increasing number of patients with higher ASA class over time
could partially be explained by the fact that the proportion of
patients with fracture is increasing, although it is also possible,
that there are other causes.
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As the various diagnostic groups differ, for example, with re-
spect to age, these groups also have different distribution of
BMI and ASA class. The highest mean value for BMI can be
found in the group with primary osteoarthritis and the lowest
in the fracture group. The highest proportion of patients with
ASA class ITI/IV can be found in the fracture group, and the
lowest proportion in the group with sequelae after hip disease

during childhood.

6.4 Prosthesis selection

Cemented fixation is more common in Sweden than in other
Scandinavian countries. Poor results with uncemented fixa-
tion during the 1990s resulted in completely cemented fixa-
tion reaching a peak of 93% at the turn of the millennium.
Hereafter, cemented fixation has declined every year (Figure
6.4.1). During 2017, the proportion of cemented prostheses
was 60%. Completely uncemented fixation has instead be-
come ever more common. In 2000, completely uncemented
prostheses constituted 2 %. The corresponding proportion in
2017 was 24%. The increase of uncemented fixation has mainly
occurred in under 60 age groups, but also in patients who are
60 and older. Since 2012, the proportion of hybrid prostheses
(cemented cup, uncemented stem) has decreased. The propor-
tion of hybrid prosthesis (uncemented cup, cemented stem)
has during a 10-year period been small and increased during
2007-2010 to about 1.5%, subsequently, a slow increase has
occutrred, up to 5% in 2017. Resurfacing prostheses were used
five times during surgery in 2017. The increased use of un-
cemented implants in Sweden, mainly among patients older
than 70, may be seen as remarkable since the existing data
from several international registries does not support using
uncemented fixation among this patient group.

Since there is no data supporting the use of uncemented
implants for elderly patients the use of such implants for
patients older than 70 years should be restricted.

6.5 Most commonly used
prosthesis

In 2017, five of the most popular cemented cups account
for 91% of the total number of cemented cups inserted in
Sweden. Regarding stems, Lubinus SP II, Exeter and MS 30
together constitute more than 99% of all cemented stems.

Selection of uncemented cups shows a greater variation, five
typical uncemented cups accounted for 67% of the total. The
proportion of cups with trabecular coatings continues to in-
crease. Given the uncertainty, which arose when individual
studies report on formation of radiological zones around cer-
tain cups with trabecular titanium coating and the increased
risk for dislocation for trabecular tantalum cups, in the Regis-
ter, we would once again urge caution when using trabecular
cups, if not absolutely necessary waiting studies with longer
follow-ups.

Concerning uncemented stems, the diversification is less pro-
nounced than among cups. Since 2009, the Corail stem has
been the most common uncemented stem. The Corail stem is
used in 59% of all uncemented stem designs reported to the
Register during 2017.

Proportion of BMI and ASA class

selection of diagnosis groups

Primary Acute trauma Complication ~ Femoral head Others, %
osteoarthritis, %  hip fracture, % trauma, % necrosis, %
BMI
Underweight < 18.5 0.5 4] 64 3.6 23
Normal weight 18.5-24.9 30.1 54.5 56.8 371 371
Overweight 25-29.9 433 314 26.7 35.5 38.2
Obese 1 30—34.9 203 15 8.1 17.6 16.3
Obese 1111 35+ 5.6 24 2.0 6.2 59
ASA class
Healthy (1) 21.5 8.9 8.7 11.6 244
Mild systemic disease (1) 61.1 520 459 54.2 499
Serious/life threatening illness (Il1-V) 174 391 454 342 257

Copyright © 2018 Swedish Hip Arthroplasty Register
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Change in BMI and ASA classification in selected years

2013-2017
2013 2014 2015 2016 2017
BMI
Existing observations/missing observations 16 350 /824 16 563/ 817 16 631/ 598 17 263 / 575 18140 / 540
Average — median
Men 27.6-27 27.5-269 27.6-27.1 217-212 27.6-27.1
Women 26.7-26.1 26.7-26.1 26.8-26.1 26.7-26.1 26.8-26.2
Underweight < 18.5
Men, % 0.6 04 0.5 0.3 0.3
Women, % 1.8 1.7 2.0 18 1.6
Normal weight 18.5-24.9
Men, % 28.1 27.6 26.2 26.8 26.9
Women, % 38.3 38.1 38.2 38.2 375
Overweight 25-29.9
Men, % 474 48.1 48.8 473 48.3
Women, % 374 371 36.7 36.9 36.8
Obese | 30-34.9
Men, % 19.3 19 19.6 20 19.5
Women, % 16.5 16.9 17.0 17.8 18.3
Obese II-11l 35+
Men, % 4.5 4.7 4.8 5.3 48
Women, % 6.0 6.1 6.0 51 5.7
ASA class
Existing observations/missing observations 16 350 / 285 16 563 / 352 16631 /232 17 263 / 186 18140 /184
Percentage
Healthy (1)
Men, % 247 2.0 234 225 21.6
Women, % 213 20.8 199 194 18.9
Mild system disease (1)
Men, % 55.3 564 55.0 55.6 55.6
Women, % 604 60.2 60.3 604 61.8
Serious/lifethreatening illness (I11-V)
Men, % 20.0 20.6 21.6 219 228
Women, % 18.3 189 19.8 20.2 19.3

Table 6.3.1
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Figure 6.4.1 Trends for fixation methods.
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6.6 Articulation

For uncemented cups, almost exclusively highly cross-linked
polyethylene liners are being used (98% of all operations in
2017). With regards to cemented cups, highly cross-linked
polyethylene is used in 82% of cases during 2017.

The proportion of cups with highly cross-linked polyethylene
continues to increase (Figure 6.6.1). During 2017, highly
cross-linked polyethylene was used at 87% of all hip re-
placement procedures. The combination of ceramic femoral
head-ceramic insert shows also a small increase, from 18% in
2016 to 20% in 2017. Most often, femoral head with a diame-
ter of 32 mm is used. The proportion of femoral head with 36
mm diameter was 11% during 2017. The trends regarding the
choice of the different articulations and head sizes are visual-
ized in Figures 6.6.1 and 6.6.2.

6.7 Implant combinations

The most common implant combinations are presented in
tables starting from page 35. In the cemented group the use
of the combination of Lubinus SP II stem and Lubinus cup is
most common. In the uncemented group, the combination of
Corail-Pinnacle and W/Gription 100 is increasing. There are
also changes in the group for reversed hybrids and hybrids.
With several of these combinations, implants from different
manufacturers are used. This practise has developed over a long
period of time, although it is not reccommended by most of the
manufacturers. There is also long-term data for several of the

implant combinations which have proven to function well. On
the Swedish market, there are many manufacturers/importers
who provide cups only from a specific manufacturer, but do
not provide a stem from the same producer.

6.8 Surgical approach

Since 2005, posterior approach in side position and lateral su-
pine or side position approaches have dominated in Sweden
and during 2017, one of these surgical approaches was used in
99% of performed total arthroplasties. The posterior approach
in lateral position is still the most common (54%). Lateral
approach on the side position was used in 38% of all surgeries
and the proportion for lateral approach on the supine position
was 7%. Mini-approach and Watson-Jones approach and
direct lateral/posterior approach in combination with trochan-
teric flip osteotomy are only used sporadically. The proportion
of the three most used surgical approaches shows no significant
variation during the last five years (Figure 6.8.1).

Table 6.8.1 shows the proportion of reoperations within three
years. Here, instead of revision, reoperation has been used to
include open reductions following dislocations and fractures
which have been treated with only osteosynthesis. The highest
frequency for reoperations is found in the two groups oper-
ated with a mini-approach. In both groups, the proportion
of uncemented implants is high, which is likely to affect the

risk for reoperation (Table 6.3). The slightly higher risk of
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Figure 6.6.1 Trends for articulation. Figure 6.6.2 Trends for femoral head size.
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Demographics, fixation method and proportion of reoperated patiens in relation to surgical approach

2000-2017
Surgical approach Number Proportion of Proportion Proportion of Proportion of  Proportion
women, % of primary operations with operations with  reoperated,
osteoarthritis, %  uncemented cup, % uncemented stem, % %
Posterior approach in lateral 143 251 515 81.5 16.7 20.7 21
position (Moore)
Direct lateral
Lateral position (Gammer) 101 994 59.8 717 19.7 24.0 23
Supine position (Hardinge) 17 379 63.5 76.6 4.6 25.0 2.2
Mini-approach
MIS/1-approach front 796 62.7 86.3 69.6 66.2 3.6
MIS/1-approach, back 415 537 76.9 489 537 27
MIS/2-approach 46 478 82.6 543 60.9 6.6
Watson-Jones (original) 479 53.7 715 447 56.8 25
Trochanter osteotomy
Direct lateral 439 61.3 66.1 25.3 37 33
OCM-approach 52 30.8 92.3 904 94.2 19
No data 2863 604 68.2 16.5 1.3 2.6
Table 6.8.1
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Figure 6.8.1 Trends for approach.

reoperation within two years in the group for lateral approach
may be explained by the fact that more patients with secondary
osteoarthritis and especially with hip fracture undergo opera-
tion with a lateral approach. The relationship between patient
demographics, comorbidity, implant selection and choice of
surgical approach is complex. Therefore, the data presented
should primarily be seen as descriptive.
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15 most common implants
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Cup (Stem) 2000-2012 2013 2014 2015 2016 2017 Total" %?
Lubinus x-link (SPIl standard) 2095 2523 3080 4020 4595 4587 18 805 221
Lubinus (SPIl standard) 61 891 2626 2316 1448 1024 1087 8501 10.0
Exeter Rim-fit (Exeter standard) 2188 1194 1598 1651 1 647 1532 7622 9.0
Marathon (Exeter standard) 4446 1272 1088 1002 937 944 5243 6.2
Pinnacle W/Gription 100 (Corail) 86 149 412 568 m 1326 3166 37
ZCA XLPE (MS-30 polerad) 6020 1008 524 740 358 235 2865 34
Marathon (Corail) 1656 450 392 373 349 234 1798 21
Avantage (SPII standard) 343 203 277 297 378 477 1632 19
Exefer Rim-fit (MS-30 polished) 349 169 120 55 477 750 1571 1.8
Pinnacle 100 (Corail) 845 3N 242 237 284 480 1554 1.8
Exeter Rim-fit (Corail) 165 80 193 277 423 557 1530 1.8
Trident hemi (Exeter standard) 220 97 154 273 407 504 1435 1.7
Lubinus x-link (Corail) 116 181 166 223 391 391 1352 1.6
Trilogy (CLS) 3266 183 220 223 27 321 1224 14
IP Link (SPII standard) 75 48 165 222 351 364 1150 14
Other 99006 5856 5616 5022 4654 4351 25499 27.6
Total 182 767 16 350 16 563 16 631 17 263 18140 84 947
" Refers to the number of primary total hip arthroplasty performed the last five years.
I Refers to the proportion of the total number of total hip arthroplasty performed during the last five years.
15 most common cemented implants
Cup (Stem) 2000-2012 2013 2014 2015 2016 2017 Total" %?
Lubinus x-link (SPIl standard) 2095 2523 3080 4020 4595 4540 18758 35.2
Lubinus (SPIl standard) 61890 2626 2316 1448 1024 1083 8497 16.0
Exeter Rim-fit (Exeter standard) 2188 1194 1598 1651 1647 1522 7612 14.3
Marathon (Exeter standard) 4446 1272 1088 1001 937 901 5199 9.8
ZCA XLPE (MS-30 polished) 6020 1008 524 740 358 235 2865 54
Avantage (SPIl standard) 341 203 277 297 378 475 1630 31
Exeter Rim-fit (MS-30 polished) 349 169 120 55 417 750 1571 29
IP Link (SPII standard) 75 48 165 222 351 364 1150 22
Contemporary Hoded Duration (Exefer 5519 383 187 147 127 201 1045 20
standard)
Marathon (SPIl standard) 255 106 143 139 172 183 743 14
ZCA (MS-30 polished) 280 0 338 216 118 56 728 14
ZCA XLPE (SPII standard) 2012 355 64 15 3 1 438 0.8
Polarcup cemented (SPIl standard) 132 65 63 87 81 95 391 0.7
ZCA XLPE (Exeter standard) m 209 100 50 2 0 361 0.7
Lubinus x-link (Exeter standard) 7 67 30 30 70 68 265 0.5
Other 57 842 517 601 262 325 314 2019 33
Total 144222 10745 10 694 10 380 10 665 10788 53272

URefers to the number of primary total hip arthroplasties performed the last five years.

2 Refers to the proportion of the total number of primary total hip arthroplasties performed during the last five years.
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15 most common uncemented implants

Cup (Stem) 2000-2012 2013 2014 2015 2016 2017 Total" %?
Pinnacle W/Gription 100 (Corail) 86 149 12 568 m 1326 3166 174
Pinnacle 100 (Corail) 845 3 242 237 284 473 1547 8.5
Trilogy (CLS) 3266 183 220 223 21 3 1224 6.7
Continuum (CLS) 286 206 210 194 262 266 1138 6.3
Exceed ABT Ringlock (Bi-metric X por HA NC) 283 220 227 261 233 144 1085 6.0
Continuum (Corail) 115 152 228 236 319 72 1007 55
Trilogy IT (Bi-metric X por HA NC) 29 133 169 181 167 126 776 43
Trident hemi (Accolade 1) 44 123 181 146 140 182 172 43
Continuum (Wagner Cone) 54 80 134 110 78 144 546 3.0
Regenerex (Bi-metric X por HA NC) 267 78 124 127 131 38 498 2.7
Pinnacle sector (Corail) 284 85 60 68 135 144 492 27
Pinnacle W/Gription Sector (Corail) 1 7 46 82 99 212 446 25
Trident hemi (Corail) 19 17 87 98 124 38 364 20
Continuum (M/L Taper) 39 126 70 40 27 93 356 2.0
Trident AD WHA (Accolade 11) 0 32 101 84 57 81 355 20
Other 12704 1093 959 875 mn 738 4386 22.3
Total 18 322 2995 3470 3530 3765 4398 18158
Y Refers to the number of primary total hip arthroplasties performed the last five years.
2 Refers to the proportion of the total number of primary total hip arthroplasties performed during the last five years.
15 most common hybrid implants
Cup (Stem) 2000-2012 2013 2014 2015 2016 2017 Total" %?
Trident hemi (Exeter standard) 220 97 154 273 407 504 1435 433
Trilogy (SPIl standard) 1168 50 108 65 13 3 239 12
Tritanium (Exeter standard) 20 29 28 3l 30 4 159 48
Pinnacle sector (SPIl standard) 5 0 1 36 55 62 154 47
Continuum (MS-30 polished) 2 32 36 2 45 6 14 43
Trident AD LW (Exeter standard) 23 11 12 17 29 46 115 35
Trilogy IT (SPIl standard) 0 0 20 36 22 27 105 3.2
Continuum (SPIl standard) 1 22 14 8 12 15 71 21
Pinnacle W/Gription Sector (Exeter standard) 0 0 9 13 18 26 66 2.0
TMT revision (SPII standard) 22 10 14 13 9 17 63 19
Pinnacle 100 (SPII standard) 1 4 3 23 5 9 44 1.3
Continuum (Exeter standard) 14 10 3 4 17 9 43 1.3
Trident hemi (SPII standard) 14 4 12 6 9 10 4] 1.2
Pinnacle W/Gription 100 (SPIl standard) 0 0 6 6 8 17 37 11
Exceed ABT Ringlock (Exeter standard) 12 14 1 4 4 1 34 1.0
Other 2853 112 72 101 116 163 564 16.4
Total 4395 395 503 658 799 956 3311

"Refers to the number of primary total hip arthroplasties performed the last five years.

2 Refers to the proportion of the total number of primary total hip arthroplasties performed during the last five years.
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15 most common reverse hybrid implants
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Cup (Stem) 2000-2012 2013 2014 2015 2016 2017 Total" %?
Marathon (Corail) 1656 450 392 373 349 113 1677 17.2
Exeter Rim-fit (Corail) 165 80 193 277 4 524 1495 154
Lubinus x-link (Corail) 116 181 166 223 391 391 1352 13.9
Lubinus (Corail) 1959 305 269 223 109 88 994 10.2
Marathon (ABG Il HA) 295 124 116 141 152 134 667 6.8
Lubinus x-link (Bi-metric X por HA NC) 60 69 95 117 84 74 439 45
Marathon (Bi-metric X por HA NC) 554 134 97 77 75 49 432 44
ZCA XLPE (Corail) 443 150 64 103 16 0 333 34
Lubinus x-link (M/L Taper) 0 34 46 9% 85 21 282 29
Contemporary Hoded Duration (Corail) 306 186 22 23 22 18 27 28
Exceed ABT E-poly without flange (cem) 79 64 66 24 12 3 169 1.7
(Bi-metric X por HA NC)

Lubinus x-link (CLS) 15 12 18 32 33 36 131 1.3
Lubinus (CLS) 479 36 18 27 23 24 128 1.3
ZCA (Corail) 1 0 56 63 8 0 127 1.3
Lubinus x-link (Accolade 11) 1 15 10 25 27 16 93 1.0
Other 7563 304 227 218 202 198 1149 11.6
Total 13692 2144 1855 2042 2009 1689 9739

URefers to the number of primary total hip arthroplasties performed the last five years.

2 Refers to the proportion of the total number of primary total hip arthroplasties performed during the last five years.

15 most common cup components

Cup 2000-2012 2013 2014 2015 2016 2017 Total" %?
Lubinus x-link 2309 2916 3458 4562 5348 5258 21 542 254
Exeter Rim-fit 2795 1505 1968 2056 2623 2917 11069 13.0
Lubinus 65520 3015 2657 1735 1187 1244 9838 11.6
Marathon 7901 2250 1881 1777 1731 1623 9262 10.9
ZCA XLPE 10788 1786 787 951 388 239 4151 49
Continuum 698 696 758 646 774 631 3505 41
Pinnacle W/Gription 100 89 156 429 581 131 1370 3267 3.8
Trident hemi 1208 314 506 656 736 786 2998 3.5
Avantage 576 305 351 366 478 614 2114 2.5
Trilogy 8953 444 570 384 312 333 2043 24
Pinnacle 100 891 317 248 273 300 503 1641 1.9
Exceed ABT Ringlock 311 27 257 292 274 245 1345 1.6
Contemporary Hoded Duration 6735 571 209 170 150 m 1327 1.6
Trilogy IT 44 222 289 309 283 214 1317 1.6
IP Link 89 53 194 244 389 383 1263 1.5
Other 73860 1517 2001 1629 1559 1559 8265 9.3
Total 182 767 16 350 16 563 16 631 17 263 18 140 84947

YRefers to the number of primary total hip arthroplasties performed the last five years.

2 Refers to the proportion of the total number of primary total hip arthroplasties performed during the last five years.
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15 most common stem components
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Stem 2000-2012 2013 2014 2015 2016 2017 Total" %?
SPIl standard 77 878 6287 6514 6538 6871 7091 33301 39.2
Exeter standard 39859 3385 3375 3313 3428 3480 16981 20.0
Corail 8195 2385 2559 281 3146 3671 14 572 17.2
MS-30 polished 7639 1252 1178 1095 1062 1144 5731 6.7
Bi-metric X por HA NC 5079 827 861 837 727 457 3709 44
(LS 8874 645 630 648 750 819 3492 41
Accolade II 47 M 363 349 340 a2 1675 2.0
M/L Taper 44 235 242 254 218 128 1077 1.3
ABG I1 HA 2383 186 193 188 199 188 954 1.1
Wagner Cone 976 156 203 168 134 204 865 1.0
Accolade straight 1570 170 72 89 3l 37 399 0.5
(PT 2565 106 22 2 32 58 240 0.3
Exeter long 276 32 31 31 24 29 147 0.2
Fitmore 177 58 45 27 8 1 139 0.2
Echo-Bimetric (FPP) 0 0 0 35 87 6 128 0.2
Other 27 205 415 275 226 206 415 1537 1.6
Total 182767 16 350 16 563 16 631 17 263 18 140 84947

U Refers to the number of primary total hip arthroplasties performed the last five years.
D Refers to the proportion of the total number of primary total hip arthroplasties performed during the last five years.
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Number of total hip arthroplasties per diagnosis och year
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2000-2017
Diagnosis 2000-2012 2013 2014 2015 2016 2017 Total" %
Primary osteoarthritis 143 841 13088 13369 13442 13995 14760 68 654 80.8
Acute trauma. hip fracture 12 166 1436 1405 1526 1615 1643 7625 9.0
Complication or sequelae after 7981 486 445 18 403 432 2184 2.6
fracture or other trauma
Femoral head necrosis 2948 366 416 360 391 425 1958 23
Other secondary osteoarthritis 5918 302 302 308 305 310 1527 1.8
Sequelae after childhood disease in 3793 340 283 282 281 290 1476 1.7
the hip joint
Inflammatory joint disease 4056 163 168 152 132 127 742 09
Tumour 1073 102 m 85 8 81 460 0.5
Acute trauma, other 308 40 34 34 33 42 183 0.2
Other 187 1 14 10 9 26 70 0.1
(missing) 496 16 16 14 18 4 68 0.1
Total 182767 16 350 16 563 16 631 17 263 18 140 84947
URefers to the number of primary total hip arthroplasties performed the last five years.
2 Refers 1o the proportion of the total number of primary total hip arthroplasties performed during the last five years.
Number of total hip arthroplasties per diagnosis and age
2000-2017
Diagnosis < 50 years 50-59 years 60-75 years > 75 years Total %
Number % Number % Number %  Number %
Primary osteoarthritis 7331 553 29335 81.3 118950 839 56879 743 72495 794
Acute trauma, hip fracture 101 0.8 678 1.9 9333 6.6 9679 126 19791 74
Complication or sequelae after 376 28 964 2.7 3781 27 5044 6.6 10165 38
fracture or other trauma
Other secondary osteoarthritis 1599 12.1 1547 43 2894 20 1405 1.8 7 445 2.8
Sequelae after childhood 2047 154 1536 43 1398 1.0 288 04 5269 20
disease in the hip joint
Inflammatory joint disease 735 55 749 21 1999 14 1423 19 4906 1.8
Femoral head necrosis 848 6.4 906 25 2315 1.6 729 10 4798 18
Tumour 144 11 268 0.7 738 0.5 383 0.5 1533 0.6
Acute trauma. other 21 0.2 32 0.1 178 0.1 260 0.3 491 0.2
Other 35 0.3 38 0.1 93 0.1 91 0.1 257 0.1
(missing) 20 0.2 3l 0.1 161 0.1 352 0.5 564 0.2
Total 13257 1000 36084 100.0 141840 1000 76533 1000 267714 100.0
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Number of total hip arthroplasties with uncemented implants per diagnosis och age

2000-2017
Diagnos < 50 years 50-59 years 60-75 years > 75 years Total %
Number %  Number %  Number %  Number %

Primary osteoarthritis 4039 55.8 11257 848 13332 89.7 897 813 29525 80.9
Sequelae after childhood 1250 17.3 702 53 290 2.0 22 20 2264 6.2
disease in the hip joint

Other secondary osteoarthritis 936 129 622 47 499 34 27 24 2084 57
Femoral head necrosis 458 6.3 262 20 21 14 22 20 953 2.6
Inflammatory joint disease 318 44 149 11 169 11 15 14 651 1.8
Complication or sequelae after 177 24 193 1.5 163 11 63 57 5% 1.6
fracture or other frauma

Acute trauma, hip fracture 18 0.2 57 04 175 1.2 40 3.6 290 0.8
Acute trauma. other 7 0.1 7 0.1 12 0.1 7 0.6 33 0.1
Tumour 9 0.1 9 0.1 4 0.0 1 0.1 23 0.1
Other 14 0.2 8 0.1 8 0.1 1 0.1 31 0.1
(missing) 10 0.1 6 0.0 6 0.0 8 0.7 30 0.1
Total 7236 1000 13272 100.0 14869 100.0 1103 100.0 36480 100.0

Number of primary total hip arthroplasties with cemented implants per diagnosis and age

2000-2017
Diagnosis < 50 years 50-59 years 60-75 years > 75 years Total %
Number %  Number %  Number %  Number %

Primary osteoarthritis 912 42 107 749 9097 82.7 53261 74.3 155305 78.6
Acute trauma, hip fracture 61 2.8 546 4.0 8 546 78 9166 128 18319 9.3
Complication or sequelae after 121 55 614 45 3317 3.0 4717 6.6 8779 44
fracture or other trauma

Other secondary osteoarthritis 265 12.0 571 4.2 1954 18 1295 1.8 4085 21
Inflammatory joint disease 314 14.2 618 45 1928 1.8 681 1.0 3541 1.8
Femoral head necrosis 140 6.3 332 24 1492 14 1305 1.8 3269 1.7
Sequelae efter childhood 252 114 431 3.2 800 0.7 233 03 1716 09
disease in the hip joint

Tumour 124 5.6 249 1.8 697 0.6 370 0.5 1440 0.7
Acute trauma, other 10 0.5 23 0.2 144 0.1 222 0.3 399 0.2
Other 8 04 27 0.2 70 0.1 85 0.1 190 0.1
(missing) 5 0.2 18 0.1 127 0.1 301 04 45] 0.2
Total 2212 1000 13640 100.0 110006 1000 71636 1000 197 494 100.0
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Number of primary total hip arthroplasties per fixation type and age
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2000-2017
Fixation type < 50 years 50-59 years 60-75 years > 75 years Total %
Number %  Number %  Number %  Number %
(emented 2712 16.7 13 640 378 110006 776 71636 93.6 197 4% 738
Uncemented 71236 54.6 13272 36.8 14 869 10.5 1103 14 36 480 13.6
Reverse hybrid 2120 16.0 6623 18.4 12 396 8.7 21292 3.0 23 431 8.8
Hybrid 640 48 1619 4.5 4057 29 1390 1.8 7706 29
Resurfacing 1000 15 881 24 258 0.2 2 0.0 2141 0.8
(missing) 49 04 49 0.1 254 0.2 110 0.1 462 0.2
Total 13257 100.0 36 084 100.0 141840 100.0 76 533 100.0 267714 100.0

Number of primary total hip arthroplasties per type of surgical approach and year

2000-2017
Type of surgical approach 2000-2012 2013 2014 2015 2016 2017 Total" %?
Posterior approach in lateral position (Moore) 98 525 8 507 8469 8680 9307 9763 44726 527
Direct lateral approach in lateral position 67 582 6817 7083 6804 6824 6884 34412 40.5
(Gammer)
Direct lateral approach in supine position 12312 851 846 1074 1026 1270 5067 6.0
(Hardinge)
Other 1536 170 163 7 95 192 691 0.8
(missing) 2812 5 2 2 1 31 51 0.1
Total 182 767 16 350 16 563 16 631 17 263 18 140 84947 100
U Refers to the number of primary total hip arthroplasties performed the last five years.
2 Refers to the proportion of the total number of primary total hip arthroplasties performed during the last five years.
Number of primary total hip arthroplasties per type of cement and year
2000-2017
Type of cement 2000-2012 2013 2014 2015 2016 2017 Total" %?
Refobacin Bone Cement 36 480 6036 5917 5943 6378 5841 30115 35.6
Palacos R+G 37197 4515 4404 4208 4109 4691 21937 259
(emex Genta Green 0 148 224 56 0 5 433 0.5
(MW med Gentamycin 355 8 70 73 91 118 360 04
Copal G+V 0 0 I 25 26 75 137 0.2
Simplex with Tobramycin 47 0 27 45 26 15 113 0.1
Other 70143 38 3l 30 35 43 177 0.2
(completely or partially cementless) 38434 5604 5865 6233 6574 7048 3134 37.0
Total 182 656 16 349 16 559 16 613 17 239 17 836 84 596 100.0

URefers to the number of primary total hip arthroplasties performed the last five years.

2 Refers to the proportion of the total number of primary total hip arthroplasties performed during the last five years.
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7 Primary prosthesis — In-depth analyses

7.1 ‘New’ primary prostheses

During the 1980s, the Hip Arthroplasty Register attracted
international attention after it made it possible to trace
deviating results on both the unitand implantlevel. In time, this
meant the development of a more streamlined process around
the operation and stricter selection of implants. The possibility
of using an efficient register to systematically define deviating
results has been developed by several registers since then. In
the United Kingdom, an expert group, the Orthopaedic Data
Evaluation Panel (ODEP), was set up to formulate guidelines
for assessing new implants. The criteria that were produced have
attracted international attention. A similar organisation also
exists within the Australian Arthroplasty Register. Within the
ODERD, the degree of evidence is divided into several categories.
The highest level (10A*) in this grading system means that
at least 500 more hip arthroplasties, carried out at more than
three centres or by more than three different surgeons who were
not involved in the development of the arthroplasty, should
have been followed up over a 10-year period. The number
of revisions should be less than five per cent or that arthro-
plasty survival according to Kaplan-Meier should be 90% or
higher. The indications for a revision and the number of deaths
should be known. Up to 20% lost to follow up is accepted.
A similar system exists within the Australian Arthroplasty Reg-
ister, where the evaluation is divided into three stages. The first
stage comprises automated screening. Here arthroplasties that
have at least a twofold risk of a revision compared to all the
others in the same group are identified. In stage II, these im-
plants are examined with regard to potential reasons for a poor
outcome, such as deviating patient selection. Detailed statisti-
cal analyses were also made. If necessary, an expert panel could
make further analyses and assessments prior to a presentation
in the Register’s Annual Report (for details, see www.odep.org.

uk and Acta Orthop 2013;84(4):348-352).

In Sweden, we have for more than 20 years adopted a restric-
tive position regarding a change in standard implants. This has
proved successful as the clinical results for the majority of the
new implants that are introduced onto the market are at best
on a par with those that already exist and several of them are
poorer. In individual cases, this cautious approach could mean
that materials or implants with better qualities than existing
materials are introduced late into the Swedish healthcare sys-
tem. This disadvantage is of relatively little significance in the
light of the good results that were noted for the most used
types of prostheses in Sweden, and what were at times cata-
strophic consequences that could ensue from the use of a new
and unknown implant in a large number of patients.

Today there are no preclinical tests that could safely determine if
a new prosthesis works better or worse than existing prostheses.
As the prostheses currently used in Sweden are of a very high
standard, it is mainly in selected patient groups that one could
expect that further implant development could make a dif-
ference. A change of standard implant also involves a certain
degree of risk as new routines need to be learned. In the light
of this, it would appear self-evident that replacing the implant
should only take place in those cases where there is a clinical

need and where the replacement implant has documented ad-
vantages. Service and pricing also have a role to play, even if
the price is often a minor part of the total cost.

Choice of control group

The procedure around implant evaluation is not entirely
simple. The majority of registers use a revision as the outcome.
This is done regardless of the reason and regardless of the com-
ponent that is being revised. Certain registers multiply the
number of observed components by the number of observa-
tion years, which means that account is not taken of the fact
that the reasons for the revision vary over time. To the extent
a comparison with other prostheses is made, the comparison
group could comprise all other implants, all implants in the
same product category, or a selected reference group. Some-
times use is made of a fixed limit, equivalent for example to
90% prosthesis survival after 10 years. To date, there has been
no established standard. Nor is such a standard entirely easy
to achieve as prerequisites vary considerably between different
registers with regard to the total number of observations, the
total number of implants used within the area covered by the
register, the length of the follow-up period, and the amount
of data captured by the individual register. In addition, exact
quality limits are fabricated limits based on what is deemed to
be acceptable at a certain point in time. What is an acceptable
standard at present is not necessarily the same 10 or 20 years
hence.

Control group — choice of outcome

In this year’s follow-up of ‘new’ implants, we have used the
same selection principles for the reference group that were in-
troduced in the 2015 Annual Report. This means a certain
degree of flexibility in the sense that the reference value can to
a certain extent be changed over time depending on the out-
come for the implants that satisfy the basic criteria.

As was the case previously, the outcome does not include all
types of revisions. When evaluating the cup, the outcome is
replacement of the cup and/or liner, and definitive extraction
regardless of whether the stem is replaced or not. The same
principle applies to evaluation of stems. Revisions due to infec-
tion have been excluded here, as the outcome primarily reflects
the care process and patient composition. The surface structure
of the implant or other features could possibly affect the risk
of infection. As long as this remains unclear, we have opted to
exclude revisions due to infection from this evaluation.

Control group — definitions

In this year’s analysis, only prostheses inserted from 2007 on-
wards are included. The aim behind only including the past
11 years is an attempt to make the analysis as representative
as possible for the work that is taking place today. During the
past decade, the healthcare processes related to arthroplasty
have undergone extensive changes, which has probably affected
the risk of complications in such a way that it is difficult to
gain an overview of the risk and make adjustments for it. We
believe that excluding operations carried out more than 11
years ago will result in a fairer comparison.



Uncemented cup
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The control group comprises prosthesis components where at
least 50 cases have been followed up for at least 10 years. Inclu-
sion in the control group also requires the prosthesis survival
rate at 10 years to be more than 95%. In addition, at least 50
implants must have been inserted during the past two years, of
which at least one should be during the most recent observa-
tion year (2017).

Control group — implants included

The implants that are included in each control group are pre-
sented in Table 7.1.1. Compared with the previous annual
report, Contemporary Hooded Duration has returned. The
reason for this cup not always being included is that its 10-year
survival rate is around 95%, at times below and at times above.
This variation is probably random. Other cups in the control
group are the same as in the previous annual report (Lubinus
with the older type of plastic, ZCA with both the older type of
plastic and with XLPE).

In the uncemented cup group, almost all cups in the plastic
control group have extra cross-links, which corresponds to the
current standard. In Sweden, cups with highly cross-linked
polyethylene were introduced several years previously for un-
cemented cups compared with cemented cups as a result of
a more distinct problem with osteolysis around uncemented
cups. In the control group, two new variants of the Trident cup
have been added, which is the most important reason why this
group has increased by almost 50%.

The size of the control group for uncemented stems also in-
creased (approximately 33%). Generally, this reflects, as is the

Control group

Regenerex
Pinnacle 100 [ ]
Pinnacle Sector [ ]

Pinnacle W/Gription
Delta-TT
Tritanium
R3

Continuum l
TMT Revision
Trilogy IT
Exceed ABT Ringlock
Pinnacle W/Gription Sector
G7PPS

T T T
90% 95% 100%

Proportion

T T
80% 85%

Ceramic
Metal

Poly, x-link
Poly, non x-link

Poly, unclear type
Insertion to DMC

Figure 7.1.1 Tipe of liner material related to individual cup design.
Note that the x-axis starts just below 80%.
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case with the uncemented cup, the fact that we increasingly use
uncemented fixation. Also new is that all three of the most-
used variations of the Corail stem are included, as both the
coxa vara and high-offset variants satisfy the inclusion criteria.
‘The same applies to the Wagner Cone, which was not included
last year as there were too few observations after ten years.

In this year’s report, we also present a control group for ce-
mented stems. The background to this is that since 2013 more
units have begun using a 130 mm Lubinus stem instead of 150
mm, which is by far the most-used length. The 130 mm stem
has been used since 1999, although only a few up to 2012,
after which the number increased.

Definition and use of the new implant

An implant is defined as new if it was introduced during the
period (individual operations carried out before 2007 have
been ignored) and fewer than 50 implants have passed the 10-
year follow-up point. Furthermore, the number of prostheses
reported to the Register during the past two years (at present
2016-2017) must exceed 50 in number, and the prosthesis
must have been in use during 2017.

The implants that have been classified as new could have a
longer period of documentation abroad although as the com-
pleteness and risk of a revision could vary between countries,
we consider the domestic analysis to be of value. The start-
ing year in Tables 7.1.2 and 7.1.3 corresponds to the first year
when more than 10 prostheses of the type in question were
inserted. All data applies from this year. Individual prostheses
inserted before the ‘starting year’ have thus been excluded.

Control group
Regenerex
Pinnacle 100
Pinnacle Sector
Pinnacle W/Gription -
Delta-TT

Tritanium -

R3

Uncemented cup

,[,“pr[p[
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Counts
M 1-5 cups [ 6-9 cups

Figure 7.1.2 Units that report insertion of one to five or six to nine
uncemented cups presented in Table 7.1.2.
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Composition of control groups

Type of component and period for analysis Number Prosthesis survival
after ten years, 2 SEM’

Cemented cup 2007-2017

Contemporary hooded duration 6929 95.6 13
Lubinus older type of plastics 41 248 97.6 0.2
ICA older type of plastics 1218 974 2.2
ICA XLPE 14 657 97.6 0.6
All 64 052 97.3 0.2
Uncemented cup 2007-2017
Allofit 1387 977 20
Trident hemi 4071 9.0 24
Trident AD LW 976 96.7 1.5
Trident AD WHA 1168 972 14
Trilogy+HA 7433 98.6 04
All 14 746 98.0 0.4
Cemented stem 2007-2017
(s 938 96.0 1.6
Exeter 35596 98.1 0.3
MS-30 12196 98.1 0.8
Lubinus SPII 150 mm 68 062 98.8 0.2
All 116 792 98.5 0.2
Uncemented stem 2007-2017
ABG Il HA 2701 953 17
Accolade Straight 1725 98.8 0.8
Bi-Metric X Por HA NC 8034 98.3 0.5
(LS 9523 984 04
Corail* 22 616 98.3 04
Wagner Cone 1565 98.9 0.6
All 46 164 98.1 0.3

Table 7.1.1. Implants in controls during the analysis of "new” implants in table 2 till 4. For cups only cup revisions and for stems only stem
revisions have been included. All causes for revision are included except infection.

*Cup and stem survival respectively, excluding revision due 1o infection. SEM = standard error of the mean.
*Including standard, high off=set and coxa vara.
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In the control group, the starting year has been set at 2007 to
ensure the time periods that are being compared are as similar
as possible. In the ‘cemented cup’ control group, one cup with
highly cross-linked polyethylene has been included (ZCA
XLPE), as it has a 10-year survival rate in the Register of more
than 95% based on more than 50 observations. We would like
to point out that in previous analyses, the ZCA cup emerged
as being poorer as a result of an increased risk of revision fol-
lowing dislocation. With an increase in observation time, this
disadvantage has been more than compensated for by this cup
being revised less often as a result of loosening. When assessing
an implant, the observation period is very important, which
is something we have also demonstrated in other contexts. In
the control group for uncemented cups, a liner with highly
cross-linked plastic has been used in almost all cases. In a small
number of cases, a ceramic insert is used together with different
variants of the Pinnacle cup as well as G7 PPS. In individual cases,
a metal insert has also been used for Pinnacle (Figure 7.1.1).

When ‘new’” implants are introduced onto the Swedish market
this ought to take place, for several reasons, according to
a pre-set plan. It takes a certain amount of time to become
accustomed to the new instruments and the surgical tech-
nique could vary from the one that the individual surgeon is
familiar with. Furthermore, the initial cases need to be fol-
lowed up in a very structured way. An examination of the
uncemented cups presented in Table 7.1.2 reveals that 13
units have only reported insertion of 6-9 each, and as many
as 68 units have only reported insertion of 1-5 implants per
unit (Figure 7.1.2). In some cases, this can be attributed to

100%
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Figure 7.1.3 Cup survival based on revision or extraction of the
cup due to non-infectious reasons.
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the fact that the cup in question is a variation on a basic
concept, e.g. Pinnacle or Trident. Even if there are a num-
ber of perfectly feasible explanations for this, there are still
a remarkably large number of units that use the implant
with uncertain documentation on only a small number of
occasions.

New cemented cups

The cemented cups that were analysed this year are largely the
same as the preceding year (Table 7.1.2). None of them has
a documented 10-year survival rate in the Register based on
at least 50 observations. One cup, Exceed ABT E1, has been
excluded as only 26 sockets were inserted during 2016-2017.
Only one of the ‘new’ cups, Avantage, differs from the poorer
cups in the control group. The reason for the poor outcome for
the Avantage cup is unclear even if case mix almost certainly
has a role to play. This cup is chosen more often for elderly
patients with a hip fracture compared with the control group
(Table 7.1.4). Interestingly, this is also the case for the other two
dual-articulation cups in the analysis, ADES and Polarcup.
These can be seen in Table 7.1.4, where they have only been
included for comparison purposes. Both ADES and Polarcup
have, however, been used in fewer cases and have a shorter
follow-up time. The comparison could also be scewed as we
lack wide-ranging indicators for comorbidity throughout the
whole of the period in question. Based on the ASA classifica-
tion, however, the differences are relatively small. In the group
that have been inserted with Avantage, 57.6% of the patients
are categorised as ASA Class 3 or higher. In the groups that
underwent an operation with Polarcup and cemented ADES,
the proportions are 51.2% and 48.7% respectively (see also
section 7.2, In-depth analysis of dual-articulation cups).

New uncemented cups

Two variants of the Trident cup (Trident hemi and AD LW)
have disappeared from the list as, after 10 years of observa-
tion of more than 50 implants, they meet the requirements
for inclusion in the reference group. No new uncemented cups
have been added. As was the case previously, three cups have
significantly lower early survival: Continuum, Trilogy IT, and
TMT Revision (p < 0.0005, log-rank test). In all cases, dislo-
cation is the most common cause of a revision, and in the case
of TM Revision and Trilogy IT, it is almost the only reason.
These cups are used at a large number of units: 33, 22 and 12
have used or use Continuum, TMT Revision and Trilogy IT
respectively. The revisions are broken down into 15, 8 and 3
of those units with an increasing number depending on how
many were inserted. There is therefore no reason in the first in-
stance to suspect that deviating surgical technique is the most
important reason. However, these implants could possibly be
more difficult to place correctly and/or be designed in a way
that dislocation occurs more easily. These theories still remain
speculation and the reasons for the dislocation problem must
be studied in randomised studies in order to better identify
potential causes. Generally, the differences are small, and it
is unclear from a long-term perspective whether these disad-
vantages can be outweighed by other positive features “in the
long-term”.
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“New” cups, number of revisions and prosthesis survival

Starting Number Follow-up Cup revisions*, Prosthesis survival*’
year number % cup/liner, 2 SEM
total > 7years  average. max fotal < 2 years 2 years 5 years
Cup cemented
ADES Cemented 2013 200 64 1.5 41 105 000 100.0 -
Avantage Cemented 2007 2653 1172 2.3 109 49 18 38 14 983 06 97.3° 1.0
Exefer X3 RimFit 2010 13 864 7890 28 74 46 0.3 32 0.2 99.7 0.1 99.5 0.2
Lubinus X-linked 2010 23850 12595 24179 109 0.5 86 04 99.5 0.1 99.2 0.2
Concentric X-linked IP 2011 1352 532 19 6.8 9 07 6 04 994 05 974 3.0
Marathon XLPE 2008 17160 12940 41 9.2 106 0.6 62 04 99.6 0.1 99.2 0.2
Polarcup 2010 674 334 22 69 509 407 990 08 990 08
Control 2007 64052 57094 58 1.0 965 1.5 386 0.6 99.3 0.1 98.8 0.1
Cup uncemented
Continvum 2010 41203 2670 25 172 65 1.5 5112 985 04  98.0° 05
Delta TT 2012 482 258 2.3 6l 2 04 204 99508 -
Exceed ABT Ringloc 2011 1654 1114 31 6.8 15 09 9 05 993 04 998 07
G7 PPS 2015 107 19 11 20 219 219 - -
Pinnacle 100 2007 2529 1690 37 109 31 1.2 14 0.6 993 04 982 07
Pinnacle sector 2007 1013 56 3.5 1.0 10 1.0 707 991 07 987 0.7
Pinnacle W/Gription 100 2011 3356 122 1.7 6.3 21 0.6 20 0.6 99.2 04 99.1 04
Pinnacle W/Gription sector 2014 603 167 1.5 4.0 511 508 989 1.2 -
R3 2014 109 58 21 40 000 000 100.0 -
Regenerex 2008 886 659 33 8.6 708 202 994 05 991 0.8
TM revision 2008 498 370 39 100 17 34 1530 98 1.6 96.3° 2.0
Trilogy IT 2011 1360 807 19 52 44 3.2 4130 977° 08 -
Tritanium 2010 702 536 34 71 10 14 203 995 06 98.1 14
Control 2007 14746 11 552 52 1.0 168 1.1 88 0.6 99.3 0.1 98.8 0.2

Table 7.1.2. Cups which have been introduced on the Swedish market from 2007 and that have been used in more than 50 arthroplasties during
the past two years and furthermore have been in use in 2017. Bold text indicates that the outcome is worse compared to controls (log-rank test).

*All causes excluding infection.
"Data is presented only for at least 50 observations.
“Difference versus control. p < 0.0005. log-rank test.
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New cemented stems

Swedish orthopaedic surgeons have thus not introduced any
completely new type of cemented stem that satisfies the in-
clusion criteria for a ‘new prosthesis. However, we have made
an analysis of the Lubinus SP II stem, 130 mm in length, as
this stem is the most used stem in Sweden and a question has
arisen about whether the 150 mm stem length could be re-
placed by 130 mm without increasing the risk of a revision.
One conceivable advantage of the shorter variant could be that
a possible future revision is facilitated. Theoretically, the load
transfer to the femur could be more beneficial, although no
safe data based on clinical material are available and it is un-
certain whether any such difference is of clinical significance.

From 1999, the first year in which the Register could separate
prosthesis components on a more detailed level, 1,306 Lubinus
SP II 130 mm implants have been reported. Through to 2010,
the number was fewer than 20 prostheses per year. Thereafter,
there was a gradual increase with 461 cases reported in 2017.
The number, however, is still low, and during 2017 the 130
mm stem accounted for 6.6% of all the Lubinus SP II stems,
150 mm or shorter, used in a primary operation. In this year’s
analysis, which runs from 2007, we find that the prosthesis
survival rate, based on a stem revision of all non-infectious
causes, does not reveal any difference between the Lubinus SP
IT prosthesis with a shorter stem and the control group. On
the other hand, the follow-up period is short. Loosening of
the prosthesis and periprosthesis fracture are complications
that could possibly occur more easily if a shorter stem is used.
These complications only tend to arise after 5-15 years of ob-
servation. They are also relatively unusual, requiring a fairly
large number of cases before the stem can be included in the
comparison groups. In this year’s report, we can only state that

stem survival in the case of the Lubinus SP IT 130 mm during
the first two years is on a par with the control group.

New u?’lffme;’lted stems

Compared with the 2016 Annual Report, all three variants of
the Corail stem were placed in the control group (Standard,
Coxa vara and High offset) as the 10-year survival rate satis-
fied our requirements. Wagner Cone could also be included. A
new stem, SP-CL, has been added. The only two short stems
that we have presented here previously, Fitmore and CFD, have
almost completely fallen into disuse. During 2017, only one
Fitmore stem was reported and no CFP stem.

The SP-CL stem was introduced onto the Swedish market in
2014-2015. Through to 2017, 118 stems were reported. The
majority of these are included in different studies and are being
monitored according to standardised protocols. To date, fewer
than 50 have been followed up over a two-year period, and just
one revision not caused by infection has been reported.

The prosthesis types introduced onto the Swedish mar-
ket, and which are used to such an extent that a register
analysis becomes meaningful, show good results. There
are, however, implants with certain specific problems
that we intend to follow up carefully in the future. At
present, it is uncertain whether a number of the disad-
vantages that could be traced to a specific implant are a
result of a non-beneficial case mix (the Avantage cup) or
whether it could be attributed to the implant design or
the surgical technique (the Continuum, TMT Revision,
Trilogy IT cups).

“New” stems, number of revisions and prosthesis survival

Starting Number Follow-up Stem revisions*, Prosthesis survival**
year number % Stem, 2 SEM
total > 7years  average. max total < 2 years 2 years 5 years

Stem cemented
Lubinus SP2 130 mm 2007 1234 329 47 11.0 469 13 336 1.0 999 0.2
Control 2007 116792 89 474 48 1.0 708 0.6 257 02 997 003 994 0.06
Stem uncemented
Accolade I1 55 2012 1722 947 23 59 402 402 997 03 -
Echo Bi-Metric 127. 141 2013 m 76 19 5.0 314 314 986 1.6 -
M/L Taper 19 2012 112 746 27 58 303 202 997 03 -
SP-CL. 138 2015 118 10 08 28 108 108
Control 2007 46 164 34 560 48 11.0 499 11 355 0.8 99.2 0. 989 0.

Table 7.1.3. Stems, which have been introduced on the Swedish market from 2007 and which have been used for more than 50 hip arthroplasties
during the past two years as well as they have been in use in 2017. No stems differ significantly from the control group (log-rank test).

All causes except infection.
*Data is presented only for at least 50 observations.
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Demographics and cause for revision for “new” implants which differ from the control
group (refers to the same year of operation that is presented in table 7.1.2)

Typ av implantat Age Gender Diagnosis % Cause for revision number (%)
Average  Kvinnor % Primary osteoarthritis/  Loosening/ Dislocation Periprosthetic Other’
SD fracture+sequelae/ osteolysis racture
other secondary
osteoarthritis

Cemented cup

Avantage Cemented 75.5 10.8 63.2 20/66/14 7 (15.2) 19 (41.3) 13 (28.3) 7 (15.2)
ADES® 75.510.8 62.5 33/57/10 0 0 1 (100.0) 0
Polarcup® 76.2 93 62.9 13/77/10 1 (16.7) 4 (66.7) 1 (16.7) 0
Control 711 838 61.4 83/11/6 410 (42.5) 451 (46.7) 40 (4.) 64 (6.6)
Ocementerad cup

Continuum 79 609 104 48.8 85/3/12 6 (92) 50 (76.9) 1 (1.5) 8 (12.3)
TM revision93 599 138 44.0 53/6/41 0 (0.0) 16 (94.1) 0 (0.0) 1 (59)
Trilogy IT 95 66.7 11.3 43.6 83/4.0/13 0 (0.0) 28 (93.3) 1 (3.3) 1 (3.3)
Control 598 11.0 46.4 81/4/15 60 (35.7) 71 (42.3) 13 (7.7) 24 (14.3)

Table 7.1.4. Demographical data and cause of revision for the cups, which have been analyzed in table 7.1.2 and that differ significantly through
a worse prosthesis survival. Two dual mobility cups (ADES cemented and Polar cup) do not belong to those that differ but are shown for comparison.

"Excluding infection.

“Prosthesis survival within the expected interval, data shown for comparison.
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8 Reoperation

8.1 Definition and trends

Reoperation covers all types of surgical procedures that can
be related directly to a hip arthroplasty, regardless of whether
the prosthesis or any of its parts are replaced, extracted, or left
untouched. The proportion of all the reoperations carried out
(regardless of whether the hip has been re-operated on previ-
ously or not) related to the sum of the total number of prima-
ry prostheses and reoperations carried out during a one-year
period, varied between 11.9% and 14.1% during the period
1992-2016. During 2017, the proportion was slightly lower
(11.0%), which is probably due in part to a certain lag in the re-
porting (Figure 8.1.1). The number of reoperations carried out
gradually increased from 1992 through to the period 2010-
2012. During this period and the following year, the number
was approximately 2,400 per year, decreasing slightly during
2016 and 2017. The reason for this decrease is unclear. It could
be a genuine decrease, although it could also be caused by
under-reporting of the reoperations, where one part, a few
parts, or all parts of the prosthesis are replaced or extracted,
e.g. in conjunction with rinsing and synovectomy due to in-
fection, or plate fixation in conjunction with a Vancouver type
C fracture (Figure 8.1.2).

To a certain extent, the relationship between reoperations and
primary operations offers some idea of the extent to which re-
operations represent a load on the healthcare system resources
available for hip arthroplasty surgery in a specific country or
area, although it is not suitable for use for other purposes due
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Figure 8.1.1 Distribution of reoperations (revisions+other reopera-
tions) and primary total hip arthroplasties during the period
1992-2017. Note that the scale on the y-axis is adjusted and starts at
abour 80%. Intervals of more than one year are represented by mean
valuelyear.

Copyright © 2018 Swedish Hip Arthroplasty Register

49

to its sensitivity to fluctuations in the number of primary op-
erations carried out. The quota is also affected by several oth-
er factors, such as patient flows between healthcare areas, the
attitude of the medical profession to carrying out reoperations,
and the length of time during which hip arthroplasty has been
practised in a healthcare area. The reporting of reoperations is
poorer than for primary operations. This applies in particular
to those reoperations where the implant was left untouched,
e.g. in conjunction with rinsing and debriding following an
infection, or osteosynthesis as a result of certain types of peri-
prosthesis fractures where the prosthesis is left untouched. We
have previously pointed out that the increase in the number of
what are termed ‘other’ reoperations that we have seen since
the turn of the century could probably be explained in part
by the fact that data capture at this time, and for about 10
years subsequently, not only applies to cases reported to the
Hip Arthroplasty Register but also to operations that have
been identified in conjunction with linking to with the Patient
Register. As the ‘other’ reoperations that were actually carried
out provide important information, particularly with regard to
assessment of the occurrence of deep prosthesis infection and
periprosthesis fracture, we urge our colleagues to support this
work in the best possible way through improved reporting on
the local level. The majority of reoperations are carried out at
county hospitals followed by local hospitals (Figure 8.1.3 a-d).
The number of local hospitals, however, was around twice as
high as the number of county and private hospitals, and almost
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Figure 8.1.2 Total number of revisions and other reoperations during
the period 1992-2015. Intervals covering more than one year are
represented by mean/year.
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five times as high as the number of university or regional hos-
pitals, which means that the number of reoperations per hospital
could vary considerably within the same hospital category.

The demography for patients who have undergone a re-
operation has changed over time. The changes that have taken
place since 1981 are presented in the 2015 Annual Report. We
found that the average age between the 1981-1995 period and
the 2011-2015 period has increased by approximately three

a University or regional hospitals
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years, and the proportion of patients over the age of 85 has
risen from 3.1% to 11.4%.

In this year’s report, three periods (2008-2010, 2011-2014
and 2015-2017) are compared. In addition, the correspond-
ing data for primary prostheses inserted during the period
2015-2017 are shown for comparison purposes. During the

past 10 years, the age distribution in conjunction with re-
operation has remained relatively unchanged. There are slightly
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Figure 8.1.3 a-d Distribution of reoperations and primary rotal hip replacements between different types of hospitals between 1992 and 2017.
Most of the reoperations wre performed at county hospitals, which are five times more frequent than university hospitals. a=University Hospital,

b=County Hospital, c=Rural Hospital, d=Private Hospital
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more women than men who undergo reoperation, although
this difference is not as great as it is in the case of a primary
operation, which reflects the fact that men are reoperated on
more frequently. The proportion with a BMI of 30 or over
increased from 24.3% to 26.7% between the periods 2011—
2014 and 2015-2017. This proportion was also higher than
the equivalent group that received a primary prosthesis dur-
ing the same period (24.1%). Generally, patients who have
undergone a reoperation have a higher degree of comorbidity
than those operated with a primary prosthesis. In addition,
when a comparison is made between the time periods included
in the analysis, the reoperated group reveals a higher degree
of comorbidity the closer one comes to the present time. It
can also be seen from Table 8.1.1, that virtually all secondary
osteoarthritis groups reveal an increased proportion of reoper-
ations compared with the division between primary/secondary
osteoarthritis in conjunction with a primary operation.

Reoperation without an implant replacement/
extraction

From 1997, 34.8% of all reoperations were on patients who
had previously undergone at least one reoperation. Exclud-
ing revisions, this proportion rises to 51.7% for the same
period, an increase of around 3% compared with the period
1996-2016. A reoperation without an implant replacement or
implant extraction is thus increasingly more prevalent than a
revision. A growing number of reoperations due to infection
is probably the most important reason for this change. ‘Other
reoperations’ due to infection accounted for an increasing pro-
portion of the total number, rising from 26% during the period
1997-2001 to 54.7% during the period 2012-2016 (Figure
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Figure 8.1.4 The four most commonly performed procedures where
non of the implant parts are exchanged or removed during the
period 1997-2017. Number of procedures are given at the top of
each bar corresponding to numbers per year when periods of more
than one year are presented.
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8.1.4). Even if the number of primary hip arthroplasties per-
formed is increasing gradually, the number of reoperations fell
during 2017 by around 9% to 45.6%, a trend that we hope
will continue. In the previous annual report, we pointed out
that the result, measured as a risk of further reoperation due
to infection, would be considerably worse if the femoral head
was not replaced and also, where appropriate, the liner. It is
uncertain whether it is only the actual component replacement
that makes a difference. A component replacement probably
indicates that the joint really has opened, and it is perhaps also
a sign that a surgeon with knowledge of prosthesis surgery was
involved, as certain basic knowledge in this field is required to
identify the right components and to correctly remove a liner
and insert a new liner. In these cases, knowledge of prosthesis
surgery would probably also entail knowledge of the art of carry-
ing out a soft tissue revision and rinsing. There is also good rea-
son to speculate on the fact that replacement of the femoral head
and liner not only reflects the specific interventions but also the
fact that the operation overall was performed more optimally.

Fracture is the second most common reason for a reoperation
without replacing or extracting the prosthesis or its parts. In
35.9% of cases, it is stated that the fracture was located at pros-
thesis height (Vancouver type B) and in 56.0% distally of the
prosthesis tip (type C). In other cases, it is mainly a question
of trochanteric fixation (3.0%). In 5.1% of cases there is a lack
of information about the location of the fracture.

Periprosthesis fractures that are treated without replacing the

prosthesis are under-reported. There are several reasons for
this. The contact secretaries are perhaps not aware that peri-
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Figure 8.1.5 The six most common types of surgeries performed at re-
operations when none of the implant parts are exchanged or removed
during the period 1997-2017. Number of procedures are given ar
the top of each bar corresponding to numbers per year when periods of
more than one year are presented.

Wound/soft tissue revision
Fracture reconstruction
Cup augment device
Muscle surgery

Open reposition
Extraction of foreign material
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Copyright © 2018 Swedish Hip Arthroplasty Register



52

SWEDISH HIP ARTHROPLASTY REGISTER 2017

Demographics during reoperation from the first year for BMI and ASA registration

Reoperation

Primary operation

2008-2010 2011-2014 2015-2017 2015-2017
Number 7122 9634 7043 52033
Age
Average SD 719 113 716 114 720 11 689 10.7
< 55 years % 74 11 1.6 10.2
55-69 years % 307 313 28.5 374
7084 years % 50.1 49.5 52.0 473
> 85 years % 1.8 1.5 1.9 51
Gender
Proportion of women % 53.6 50.9 51.2 58.2
BMI
Number, % of all in the interval 5096 711 8881 84.3 6354 90.2 50320 96.7
Average SD 271 57 272 5.5 213 59 271 5.0
<18.5% 2.0 1.8 14 1.2
18.5-24.9 % 341 323 339 332
25-299 % 39.7 41.6 379 41.6
30-349% 18.1 171 19.3 18.6
>35 6.1 12 74 55
ASA class
Number, % of all in the interval 6029 834 8881 922 6693 95.0 51431 98.8
1% 13.2 1.3 8.8 207
1% 52.6 509 499 58.6
- % 342 378 41.3 20.8
Diagnosis during primary operation
Primary osteoarthritis 12.1 721 74.8 811
Fracture including sequelae 8.8 13.5 114 11.6
Inflammatory joint disease 6.9 3l 27 0.8
Sequelae childhood disease 5.2 27 29 1.6
Femoral head necrosis 46 28 33 23
Other secondary osteoarthritis 19 5.0 49 2.6

Table 8.1.1. Distribution of gender, age, BMI and ASA during all types of reoperations during three periods from 2008 to 2017. Data for

primary operated 2015-2017 is shown for comparison.
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prosthesis fractures need to be reported or perhaps they are not
even informed when they occur. Certain types of fractures (e.g.
trochanteric fractures) are often treated without an operation
and without the patient receiving hospital care. Data relating
to operations carried out during 2001-2011 were linked to the
Patient Register in order to acquire a more correct understand-
ing of the number of periprosthesis fractures. The ‘missed cases’
have now been added to the Hip Prosthesis Register database,
which is reflected in the rise in the number of fractures in Figure
8.1.4 during the period 2002-2006. During the period 2012~
2016, the proportion fell significantly. The relative increase
during 2017 could be a sign of improved reporting. The total
number of reoperations has, however, fallen this year, perhaps
due to late reporting. It may be advisable therefore to wait
until the next annual report before assessing more accurately
if it really is the case that reoperations due to infection have
fallen, and that periprosthesis fractures have increased.

During the period 1997-2001, around 50 reoperations per
year were carried out involving a socket wall addition to pre-
vent dislocation (Figure 8.1.5). Two cases involving a socket wall
addition were reported in 2017. We have previously found,
most recently in the previous Annual Report, that regardless
of the cause a cup revision is preferable in the light of the risk
of a new reoperation. The problem with this analysis, as with
all register-based analyses, is that it is not possible to fully
compensate for variations in patient selection. There could be
some justification for treatment using a socket wall addition,
although this remains to be seen.

During the period 1997-2001, open repositioning without
a component change accounted for 6.7% of all reoperations
without a change or extraction of prosthesis components.
During the two most recent periods (2012-2016 and 2017),
this proportion has been reduced to approximately 2%. If it
proves necessary to open the joint in conjunction with repo-
sitioning, it is often a case, albeit not always wise, of taking
more extensive measures to reduce the risk of further disloca-
tions. Even here, it can be assumed that dislocated prostheses
that cannot be repositioned are handed over to orthopaedic
surgeons with experience of prosthesis surgery. Surgeons who
to an increasingly greater extent choose to carry out a revision
instead of open repositioning only.

Between 1997 and 2017, a total of 277 soft tissue procedures
were reported. The majority of these are caused by lack of func-
tioning of the gluteus medius. Their relative proportions vary
between 2.5% and 4.4%, with an increasing number during
recent periods. These problems are most common following a
direct lateral approach and are difficult to treat. In an effort to
increase our knowledge in this field, a medical records study

could be the first step.
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It is important to report all reoperations, even the pros-
theses or any of its parts. Reoperation rate is one of our
more important quality parameters.

Patients who undergo reoperation are more frequently
male, more often have secondary osteoarthritis, and have
a higher BMI and ASA classification compared with the
patients operated with a primary hip arthroplasty. Over
the past 10 years, patients who have undergone a re-
operation increasingly have a BMI of over 30 and are ASA
class 3 or higher.

The two most common procedures in conjunction with a
reoperation where the implant is not replaced or extracted,
are wound and soft tissue revision as a result of infection,
and fracture reconstruction in conjunction with a peri-
prosthesis fracture.

8.2 Reoperation within two years

Reoperation within two years is used as a quality indicator for
primary hip arthroplasties. The background to this is that the
most common causes of early reoperation are infection and dis-
location. The breakdown of causes for early reoperation, mainly
during the first year after a primary operation, have varied (Figure
8.2.1). At the beginning of the 2000s, dislocation and deep in-
fection were to a large extent equally common. The proportion
of reoperations due to dislocation, however, has fallen, whilst the
proportion of reoperations due to infection has increased. This
could be a result of the fact that we have become more skilled
at identifying and taking steps to prevent dislocation. It also in-
dicates that we have adopted a more active approach to surgical
treatment in conjunction with infection. It is not possible to
assess whether there is also an increased incidence of infection

although this cannot be excluded.

The proportion of patients who have undergone a reoperation
within two years has varied between 2.1% and 2.4% since
2010. However, it ought to be pointed out that all the patients
who underwent an operation during 2016 and 2017 have not
passed the two-year limit and the proportion of individuals
undergoing reoperation within two years will therefore in-
crease.

Reoperation within two years thus refers to all forms of
further surgery after a total hip prosthesis has been inserted.
This variable mainly reflects early and serious complications
and is therefore a more rapid indicator and easy to use for
clinical improvement work compared with 10-year survival,
which is an important albeit slow and to a certain extent his-
toric indicator. Reoperation within two years has been selected
by the Swedish Association of Local Authorities and Regions
and the National Board of Health and Welfare as a national
quality indicator for this type of surgery and is included in
Care in figures (https://vardenisiffror.se). This indicator should
be regarded as one of the most important result metrics reported
by the Hip Arthroplasty Register and the one that can be
influenced the most.
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Definition

‘Short-term complication’ refers to all forms of open surgery
carried out within two years of a primary operation. The
most recent four-year period (2014-2017) is being studied. It
should be noted that the report only applies to complications
that have been resolved surgically. Infections treated with anti-
biotics and non-surgically treated dislocations are not included
in the Register. Patients who have been operated on repeatedly
as a result of the same complication are reported as one com-
plication. Patients who are reoperated on at a unit other than
the primary unit still come under the primary unit for register
purposes. When interpreting the results, units at the same type
of hospital should only be compared with regard to differing
patient demography. Units that operate on the more serious
cases, which carry a greater risk of complications, could thus
reveal a higher rate.

Apart from the hospital’s different risk profiles, the results
ought to be interpreted with some caution, and the following
ought to be taken into account:

* There is a variation between units when reporting of a re-
operation. Reoperation without replacing implant parts is
subject to a higher degree of underreporting than revisions.

» Complication figures are generally low, and a random vari-
ation has a considerable impact on the results. This variable
can really only be evaluated over time, i.e. if there are clear
trends. Table 8.2.2 shows trends in recent years.

* Units that adopt a wait-and-see approach (e.g. those which
to a greater extent opt for non-surgical treatment in conjunc-
tion with infection and dislocation, have ‘falsely’ low figures.

Infection
o | Dislocation
80% Fracture
Aseptic loosening
Other

50%

40%

Proportion

30%
20%
10% 1

0%

* On the other hand, units that are surgically ‘aggressive’, both
in conjunction with suspected early infection and in con-
junction with first-time dislocation, have high rates of early
complications. The treatment algorithm in conjunction with
early suspected deep infection, has changed in recent years.
It is becoming increasingly common to intervene surgically
at an early stage.

It is important to point out that the indicator ‘Reoperation with-
in two years' should not be used to rank the provider. Random
variation for what are after all unusual complications, means that
individual drop-outs in the registration will have a considerable
impact on the ranking of a unit. Irrespective of the hospital
category and the results, the units ought to analyse their own
complications (without keeping one eye on the national average)
and investigate whether there are systematic shortcomings. This
should be done as part of an effort to avoid serious complications
for the individual patient.

Reoperations within two years for all total arthroplasties are report-
ed on pages 56-58. In the case of the standard patient, the corre-
sponding information is presented in the swedish online edition
of the Annual Report (pages 84-86). The online edition of the

Annual Report is available at www.shpr.se.

All units ought to conduct an in-depth analysis each year of all
cases of reoperation performed within two years. Ideally, contact
should be made with the Register Management Team before any
analyses of this nature are carried out.

]
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Figure 8.2.1 Distribution of the causes of reaperation within two
years afier the primary operation divided into six time periods

between 2000 and 2017.
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Figure 8.2.2 Distribution of the most common causes for reoperation

during the first year after the primary operation divided into different

time periods between 2000 and 2017.
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Figure 8.2.4 Distribution of the most common causes for reoperation
during the third year after the primary operation divided into differ-
ent time periods between 2000 and 2015.

Copyright © 2018 Swedish Hip Arthroplasty Register

Copyright © 2018 Swedish Hip Arthroplasty Register

60%

50% -

40%

Proportion

20%

10%

0%

30%

55

B Infection
I Dislocation

Fracture
Aseptic loosening
Other

il

00-01 02-03 04-05 06-07 08-09 10-11 12-13 14-15 16-17
Year of operation

Figure 8.2.3 Distribution of the most common causes for regperation
during the second year after the primary operation divided into
different time periods between 2000 and 2016.
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Figure 8.2.5 Proportion of regperation during the first three years
after primary surgery related to year of primary operation. Year of
primary operation where the observation time has not yet reached the
appointed time, has been excluded.
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Reoperations within two years per unit

2014-2017
Primary op.  Reoperation” Deep infection Dislocation Fracture Other

Unit No. No. No., %? No. % No. % No. % No. %
University or regional hospital

Karolinska/Huddinge 886 17 21 8 09 2 0.2 3 0.4 4 0.5
Karolinska/Solna 613 30 5.3 15 25 7 1.2 2 04 4 0.7
Linkdping 238 5 23 1 0.4 4 1.8 0 0.0 0 0.0
SU/Mlndal 2409 4 2.2 22 1.0 10 0.5 5 0.2 10 0.6
SUS/Lund 123 14 2.0 5 0.7 5 0.7 0 0.0 4 0.6
SUS/Malmi 122 2 1.7 1 0.8 1 0.8 0 0.0 0 0.0
Umed 376 15 45 10 27 1 0.3 1 0.4 3 11
Uppsala 1041 37 38 20 2.0 6 0.6 2 0.2 9 1.0
Orebro 332 12 4.0 7 21 0 0.0 3 1] 2 0.7
County hospital

Bords 583 1 20 9 1.7 0 0.0 2 04 0 0.0
Danderyd 1309 52 41 25 20 12 1.0 15 1.2 0 0.0
Eksjo 886 27 32 23 27 1 0.1 2 0.2 1 0.1
Eskilstuna 443 12 32 8 19 0 0.0 2 0.6 2 0.7
Falun 1083 20 21 1 1 0 0.0 3 0.3 6 0.7
Givle 935 18 21 9 1.0 1 0.1 1 0.1 7 0.9
Halmstad 882 pL 31 13 1.6 4 0.5 2 0.3 3 04
Helsingborg 507 12 25 5 1.0 4 0.8 3 0.6 0 0.0
Hissleholm-Kristianstad 3313 55 19 40 1.3 0 0.0 6 0.2 8 0.3
Jonkdping 707 16 2.6 9 14 2 0.3 1 0.1 4 0.7
Kalmar 680 9 1.5 3 0.5 0 0.0 2 0.4 4 0.6
Karlskrona 134 3 25 0 0.0 2 1.6 0 0.0 1 0.9
Karlstad 858 27 33 23 28 1 0.1 2 0.3 0 0.0
Norrkdping 1044 10 11 5 0.5 0 0.0 1 0.1 4 0.5
NAL 88 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Skvde 651 25 4.0 N 34 0 0.0 3 0.5 1 0.2
Sundsvall 333 13 39 7 21 4 1.2 0 0.0 ] 0.3
Sodersjukhuset 1580 54 39 26 1.7 5 0.3 18 1.5 5 04
Uddevalla 1538 38 28 23 1.6 4 04 5 0.3 6 0.5
Varberg 915 12 1.5 3 0.3 3 0.5 2 0.2 3 04
Viisterds 1750 50 32 26 1.6 14 0.8 1 0.1 5 04
Viixjo 549 12 25 8 1.5 3 0.7 ] 0.2 0 0.0
Ostersund 1093 28 27 18 1.8 3 0.3 4 0.4 1 0.1

(the table continues on the next page)
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Reoperations within two years per unit, cont.

57

2014-2017
Primary op.  Reoperation” Deep infection Dislocation Fracture Other

Unit No. No. No., %? No. %  No. %  No. % No. %
Rural hospital

Alingsés 171 14 1.8 13 1.7 0 0.0 0 0.0 1 0.1
Arvika 816 31 42 72 28 2 0.3 3 04 4 0.6
Enkdping 1457 2 19 9 0.6 8 0.6 2 0.2 4 04
Frélunda 180 2 11 1 0.6 0 0.0 0 0.0 1 0.6
Specialistsjukhus

Gillivare 372 3 0.8 3 0.8 0 0.0 0 0.0 0 0.0
Hudiksvall 520 12 2.6 4 0.8 2 0.5 2 04 4 09
Karlshamn 975 26 3.0 9 1.0 1 1.2 3 0.3 3 04
Karlskoga 532 17 3.3 1 21 1 0.2 3 0.6 2 04
Katrineholm 922 28 33 20 23 3 04 1 0.1 4 0.5
Kungiilv 789 21 28 17 2.3 1 0.2 2 0.3 1 0.1
Lidkgping 1160 22 21 8 0.7 7 0.6 1 0.1 6 0.7
Lindesherg 1455 13 1.2 8 0.7 3 0.2 1 0.1 0 0.0
Ljunghy 684 18 28 1 1.6 5 09 ] 0.1 1 0.2
Lycksele 1283 20 1.8 14 1.2 2 0.2 1 0.1 3 0.3
Mora 979 13 1.6 6 0.6 3 0.3 0 0.0 4 0.7
Norrtiilje 555 13 3.0 6 1.2 2 0.5 0 0.0 5 1.3
Nykdping 641 22 3.6 18 29 3 0.5 0 0.0 1 0.2
Oskarshamn 1124 8 09 8 09 0 0.0 0 0.0 0 0.0
Pited 144] 7 0.6 3 0.2 2 0.2 1 0.1 0 0.0
Skellefted 524 10 24 3 0.7 3 09 2 04 2 04
Skene 550 4 0.8 1 0.2 0 0.0 ] 0.2 2 04
Sollefted 767 14 20 7 11 6 0.8 1 0.1 0 0.0
Sunderhy 137 4 3.2 1 0.7 2 1.5 0 0.0 1 1.0
Sodertiilje 520 2 44 14 3.0 2 04 2 04 3 0.6
Torshy 482 12 29 9 20 0 0.0 2 0.5 1 04
Trellehorg 2693 30 1.3 8 0.3 9 04 10 0.5 2 0.1
Vishy 523 12 25 4 0.8 3 0.7 1 0.2 4 0.8
Viirnamo 562 8 1.7 1 0.2 5 1.0 0 0.0 1 0.3
Vistervik 465 6 14 6 14 0 0.0 0 0.0 0 0.0
lingelholm 318 4 1.8 1 0.8 2 0.6 1 04 0 0.0
Ornskdldsvik 696 6 1.0 3 0.5 2 0.3 0 0.0 1 0.2

(the table continues on the next page)
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Reoperations within two years per unit, cont.

2014-2017

Primary op.  Reoperation” Deep infection Dislocation Fracture Other
Unit No. No. No., %? No. % No. % No. % No. %
Private hospital
Aleris Specialistvdrd Bollnds 1175 14 1.5 6 0.6 1 0.1 2 0.2 5 0.6
Aleris Specialistvérd Motala 2320 36 1.7 18 0.8 5 0.2 3 0.1 9 0.5
Aleris Specialistvérd Nacka 815 15 20 5 0.7 2 0.3 6 0.8 1 0.1
Aleris Specialistvrd Sabbatsherg 165 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Aleris Specialistvérd Angelholm 366 4 11 3 0.8 1 0.3 0 0.0 0 0.0
Art Clinic Géteborg 145 1 0.7 1 0.7 0 0.0 0 0.0 0 0.0
Art Clinic Jonkping 141 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Capio Artro Clinic 259 2 11 0 0.0 0 0.0 1 0.5 0 0.0
Capio Movement 1200 34 3.2 17 1.5 10 09 1 0.2 6 0.6
Capio Ortopediska Huset 1928 15 1.0 5 0.3 3 0.2 4 0.3 2 0.2
Capio S:t Géran 2109 35 1.8 12 0.6 5 0.2 7 04 6 0.3
Carlanderska 681 7 11 6 09 0 0.0 0 0.0 1 0.2
Hermelinen 50 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Specialistvard
Ortho Center IFK-kliniken 603 2 04 2 04 0 0.0 0 0.0 0 0.0
Ortho Center Stockholm 2095 26 1.5 15 09 5 0.3 4 0.2 2 0.1
Sophichemmet 920 19 22 5 0.5 3 04 9 1.0 2 0.3
Spenshult 97 3 31 0 0.0 3 31 0 0.0 0 0.0
Couniry 68599 1365 22 748 12 226 04 170 03 193 04
Table 8.2.1

Units with fewer than 20 primary operations during the period are excluded.

VRefers to the number of patients with short term complication, which can differ from the sum of the number of complications since
every patient can have more than one type of complication.
2All proportions are computed using competing risk during two years of follow-up.
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Reoperations within two years per unit — trend
2014-2017

Unit 2010-2013"

Number, %

2011-2014

Number, %

2012-2015

Number, %

2013-2016

Number, %

2014-2017

Number, %

University or regional hospital

Karolinska/Huddinge 23 20 21 1.9 21
Karolinska/Solna 3l 34 47 45 5.3
Linképing 3.2 2.7 2.7 34 2.3
SU/MéIndal 2.5 24 21 24 2.2
SUS/Lund 31 2.8 2.6 27 2.0
SUS/Malmé 2.0 14 1.3 09 1.7
Umed 45 59 49 4.5 45
Uppsala 27 38 37 37 38
Orebro 24 24 3.3 3.6 4.0
County hospital

Bords 2.8 3.3 28 29 2.0
Danderyd 39 40 37 42 4]
Eksjo 2.0 2.0 2.5 2.6 3.2
Eskilstuna 34 3.3 3.0 3.0 3.2
Falun 22 19 2.0 2.2 21
Givle 47 44 217 2.5 21
Halmstad 38 3.3 3.2 2.7 31
Helsingborg 29 2.6 25 20 25
Hiissleholm-Kristianstad 1.8 2.0 1.7 1.7 19
JinkGping 14 14 15 2 26
Kalmar 1.3 1.6 1.5 19 1.5
Karlskrona 27 3.8 39 3.2 25
Karlstad 5.6 51 41 4.0 33
Norrkdping 1] 1.3 1.2 1.7 11
NAL ' 0.0 0.0
Skovde 14 1.8 2.8 3.8 4.0
Sundsvall 34 37 30 3.6 39
Sodersjukhuset 3.0 34 3.5 34 39
Uddevalla 1.5 1.6 21 22 28
Varberg 14 1.5 1.5 1.8 1.5
Viisterds 38 3.7 3.2 29 3.2
Viixjo 24 1.9 1.6 2.6 2.5
Ostersund 28 26 25 2.2 27

(the table continues on the next page)

Copyright © 2018 Swedish Hip Arthroplasty Register



60 SWEDISH HIP ARTHROPLASTY REGISTER 2017

Reoperations within two years per unit — trend, cont.

2014-2017

Unit 2010-2013" 2011-2014 2012-2015 2013-2016 2014-2017

Number, % Number, % Number, % Number, % Number, %
Rural hospital
Alingsés 2.2 19 1.7 20 1.8
Arvika 23 1.8 27 33 4.2
Enkoping 2.2 2.3 2.2 1.9 19
Frolunda Specialistsjukhus 1.5 0.6 09 1.2 11
Gillivare 1.5 1.0 0.8 14 0.8
Hudiksvall 27 25 2.6 25 2.6
Karlshamn 1.6 1.8 2.3 2.7 3.0
Karlskoga 1.0 14 1.7 27 33
Katrineholm 19 1.8 19 2.6 33
Kungiilv 24 27 29 29 28
Lidkgping 0.8 11 1.3 1.6 21
Lindesherg 0.8 0.9 09 14 1.2
Ljunghy 1.2 1.8 23 29 28
Lycksele 20 20 1.8 21 1.8
Mora 09 13 1.6 13 1.6
Norrtiilje 31 29 27 2.6 3.0
Nykoping 6.9 6.1 45 3.6 3.6
Oskarshamn 11 0.9 09 1.0 09
Pited 0.9 1.0 1.0 0.6 0.6
Skellefted 1.2 1.8 21 21 24
Skene 24 1.6 1.7 1.5 0.8
Sollefted 0.6 0.8 1.0 19 20
Sunderby 2.2 38 35 29 3.2
Sodertiilje 39 5.3 6.0 6.6 44
Torshy 20 2.3 34 3.0 29
Trelleborg 1.5 14 1.3 1.2 1.3
Vishy 32 37 30 30 25
Viirnamo 14 14 20 1.6 1.7
Vistervik 2.6 24 09 1.3 14
fingelholm 0.6 14 1.6 1.9 1.8
Ornskdldsvik 1.0 11 1.0 11 1.0

(the table continues on the next page)
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Reoperations within two years per unit — trend, cont.

2014-2017

61

Unit

2010-2013"

Number, %

2011-2014

Number, %

2012-2015

Number, %

2013-2016

Number, %

2014-2017

Number, %

Private hospital

Aleris Specialistvdrd Bollnds 2.2 19 20 1.5 1.5
Aleris Specialistvérd Motala 23 2.2 1.9 19 1.7
Aleris Specialistvérd Nacka 1.8 24 24 25 20
Aleris Specialistvrd Sabbatsherg 14 0.8 0.8 0.6 0.0
Aleris Specialistvérd Angelholm ' 1.0 1.3 1.3 11
Art Clinic Géteborg 0.0 14 0.7
Art Clinic Jonkping 0.0 0.0 0.0 0.0
Capio Artro Clinic 11
Capio Movement 3.8 4.6 41 3.7 3.2
Capio Ortopediska Huset 11 11 1.0 1.2 1.0
Capio S:t Gdran 34 3.5 2.7 2.2 1.8
Carlanderska 1.8 20 1.3 1.5 11
Hermelinen Specialistvird ' ' 0.0 0.0 0.0
Ortho Center IFK-kliniken 04 0.2 04 04 04
Ortho Center Stockholm 29 2.7 2.5 1.7 1.5
Sophichemmet 1.7 1.7 19 1.6 22
Spenshult 3.6 35 37 33 31
Country 23 23 22 2.3 2.2
Table 8.2.2

VAl proportions are computed using competing risk analys during two years of follow-up.
' No operations during this period.
Y Fewer than 20 operations during this period.
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8.3 Revision

A revision means that a patient who has undergone hip
arthroplasty previously will undergo a further operation where
part or the whole of the prosthesis is replaced or extracted.
In the case of two sessions, the two procedures are registered
as one activity (unless stated otherwise) in the graph and the
analyses as one activity. If, for example, a primary prosthesis is
revised in two sessions, the insertion will be classified as a first-
time revision, which thus comprises two consecutive actions.
If, on the other hand, the prosthesis is extracted permanently,
which means that no prosthetic insertion is registered by the
final observation date (in this year’s report 31-12-2017), the
prosthesis extraction will be classified as a first-time revision.
Due to problems related to the transition to a new database
structure, we have this year had to treat two-stage procedures
separately, which is commented on in more detail below. By
the next annual report, we expect this problem to have been
resolved.

From the very start in 1979, revisions (and other reoperations)
have been reported on the individual level, which offers an
opportunity to extract more complete data from this year on-
wards, as opposed to registration of primary prostheses, where
data was linked to the personal identity number for the first
time in 1992. Through to 1991, all primary prostheses were
reported in the form of aggregated data per unit. Since 1995,
when the lowest number of revisions during the period 1992
through to 2017 was reported, the number of revisions has
increased by just under 50% whilst the number of primary
prostheses has more than doubled (around 117%, Figure 8.3.1
a and b). There has probably not been any great indication
shift during this 22—year period, which reflects a tangible im-
provement in the results even if more sophisticated analysis
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is required to establish this in a safer way. The increase in the
number of revisions which, despite everything, could be seen
at the end of the 1990s, can thus be attributed to the fact that
a growing number of patients were inserted with a primary
prosthesis. Since 2009, the number of revisions has remained
relatively consistent at around 1,900 per year.

We can note that from 1992 onwards the number of multiple
revisions has increased. This is result of an increasing number
of patients being operated on combined with a general increase
in life expectancy. The increase is most obvious for those who
have been revised more than twice previously, where their rela-
tive proportion increased from 4.7% in 1992 to 9.3% in 2017.
The corresponding increase for second-time revisions is a more
modest 0.4% (Figure 8.3.2).

Patients who undergo a revision differ (likewise those who
undergo reoperation) demographically from those patients
who were operated on with a primary prosthesis. Generally
speaking, they are older, often male, often with secondary
osteoarthritis (excluding the hip fracture group) and they have
a high degree of comorbidity (Table 8.3.1). A number of these
tendencies are accentuated further in patients who undergo
multiple pelvic revisions. Among those patients who have
undergone at least one revision and have been forced to under-
go a further revision, the degree of comorbidity is augmented
further and an even higher proportion of these have been ini-
tially operated on for secondary osteoarthritis. It is well known
that patients with a high BMI are more frequently affected by
a range of complications following hip arthroplasty. The pro-
portion with a BMI of 30 or over thus becomes increasingly

greater the more revisions the patient has undergone.
.
2017
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Figure 8.3.1 a-b Number of primary (a) and revision (b) hip arthroplasties 1992 - 2018. The proportional rise of primary procedures is higher

than that of revision procedures.
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Demographics during initial, secondary and multiple-time revisions and
during primary operation 20082017

Number of earlier revisions Primary operation
None 1 >72

Number 13797 3424 1616 163 066

Age

Average SD 71.6 11.0 711 111 7001 11.0 68.7 10.8
<55 years % 12 8.1 10.0 10.0
55-69 years % 309 317 33.6 399
7084 years % 515 50.3 491 45.0
> 85 years % 10.5 9.8 13 51

Gender

Proportion of women % 52.0 46.9 48.1 58.2

BMI

Number, % of all in the interval 12124 879 2980 87.0 1372 849 152227 934

Average SD 272 5.6 212 57 215 51 271 5.2
<18.5% 1.3 14 20 1.2
18.5-24.9 % 335 34.0 305 334
25-29.9 % 411 40.1 3838 419
30-34.9 % 18.0 174 20.0 18.0
235% 6.2 71 8.9 51

ASA class

Number, % of all in the interval 11730 944 3025 947 1310 91.7 158 041 96.9
1% 124 10.5 12 22.6
1% 534 509 484 58.3
- % 342 38.6 445 191

Diagnosis during primary operation’
Primary osteoarthritis 75.5 70.3 64.2 80.6
Fracture including sequelae 8.0 79 9.7 109
Inflammatory joint disease 49 12 99 1.2
Sequelae childhood disease 35 53 59 19
Femoral head necrosis 3.0 35 33 21
Other secondary osteoarthritis 5.0 58 70 33
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Table 8.3.1. Gender and age distribution during inital, secondary and multiple-time revisions from 2008, when registration of ASA class, length
och weight began. Data for primary operation are presented for comparison.
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Revisions are still carried out at units which, on average during
the past three years, operated on fewer than 10 cases per year
(Table 8.3.2). Of the 5,664 revisions reported between 2015
and 2017, just over half (51.2%) were performed at 11 units
and the remaining 48.8% were performed at 54 units The
equivalent analysis of multiply revised hips shows that eight
units performed 48,3% of these surgeries, whereas the remain-
ing 51,7% were operated at 43 different units. As regards pri-
mary prostheses 20 units performed 51% of the total produc-
tion in Sweden and further 61 operated the remaining 49%.

For around half of the primary prostheses inserted in Sweden
between 2015 and 2017, the procedure was carried out at 25%
of the units that perform this type of operation. As regards
first-time revisions and multiple revisions, these were carried
out at around 19% and 16% respectively of the units that fo-
cused on this type of operation. Revisions are thus to a greater
extent concentrated at certain hospital units but perhaps not
to the extent one might believe.

It ought to be pointed out, however, that the optimal volume
of revisions per year per unit is unknown and is certainly dif-
ficult to establish, as comorbidity and the technical degree of
difficulty can vary considerably between different types of revi-
sions. In addition, the same surgeon operates at different hos-
pitals and consequently hospital volume can only be regarded
as a surrogate variable. On the other hand, a revision opera-
tion includes so much more than the actual procedure. Con-
sequently, there are a number of advantages of having some
degree of centralisation. Revision surgery can require more ad-
vanced treatment, both before, during and after surgery. These

patients have a higher degree of comorbidity (Table 8.3.1).
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Preoperative and postoperative complications are considerably
more common than is the case with a primary operation. In
order to alleviate optimally any preoperative and possible post-
operative complications and problems that may arise, access to
a bone bank and a broad range of implants is required, as well
as knowledgeable and experienced staff.

Table 8.3.2 shows no dramatic changes regarding the divi-
sion between units with a high and low number of revisions.
During the period 20142016, six hospitals throughout the
country carried out more than 50 such revisions over the three
years (570 operations in total). During the following period,
the equivalent number of hospitals had increased to nine,
which together reported 804 operations. The number of hos-
pitals that carried out eight or fewer multiple revisions per year
fell by three, a weak trend but probably in the right direction.
At 18 hospitals, 10 or fewer revisions were carried out (106
first-time revisions, 20 other or multiple revisions) during the
same period. Of these, 20.6% took the form of a cup revision,
32.5% involved cup/liner replacement, 35.8% involved re-
placement of the stem, with or without cup replacement, and
9.6% took the form of a complete or incomplete prosthesis
extraction. In two cases, information was lacking about the
action taken.

A low volume per operating unit does not necessarily mean
poorer healthcare quality, as certain units could have stopped
operating and moved during the period and could therefore
have been affected by a short production period spread out
over three years. In other cases, a good level of expertise could
be available despite the fact that few revisions were carried out
and that certain revisions do not require a high degree of ex-

0 10 20 30 40 50
Number of revisions during the last 10 years

Figure 8.3.3 Number of units that has performed 49 or less revisions
revisions during the period 2008 to 2017.
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Number of units with different volume of primary and revision arthroplasty 2014-2017

Primary prosthesis

Number of operating hospitals

Regardless of
previous number
of revisions

First revision > 1 earlier revision(s)

Volume per unit

1-24 32 2 7 3 4 3 77
25-49 13 12 12 12 1 8 11
50-99 35 16 15 74 12 1
100149 41 46 12 ns
150-199 33 65 10 35
200-299 55 4 4 - 65
300-499 18 22 - - 33
500-999 a2 - - -

10001 499 67 - - -

1500-2 499 15 - - -

Table 8.3.2. Number of units which carry out first-time and multiple-time revisions presented in groups for the period 2015-2017. Numbers
for previous period (2014—-2016) are presented in italic. Note that volumes are attributed to three years and two-session procedures are counted as

one revision.

pertise and long experience. Despite these objections, it could
be considered striking that as many as 32 units carried out five
revisions or fewer per year over the past 10-year period, and
that 20 units carried out an average of one revision or less per
year (Figure 8.3.3).

At the Hip Arthroplasty Register we have pointed out that re-
structuring within the healthcare service meant that university
and regional hospitals in particular carry out primary arthro-
plasties of a standard nature to a decreasing extent. This is not
good from a teaching and research and development point of
view. Whilst some of these activities could naturally be out-
sourced, it has nevertheless been shown to be increasingly dif-
ficult to conduct clinical research projects for, among other
things, logistical reasons when virtually all primary operations
need to be performed at units with limited capacity for any-
thing other than pure healthcare. To highlight this situation,
we focus here on the number of primary prostheses in relation
to the total number of arthroplasties carried out at the same
hospital unit. At several units, what would appear to be a satis-
factory number of primary prostheses were operated whilst
certain units only carry out a small number of procedures. It
can also be assumed that several of these operations, despite
the diagnosis of primary osteoarthritis, are not of a standard

nature (Table 8.3.3).

Reasons for a revision

During the period 1999-2017, aseptic loosening (57.5%), dis-
location 13.6%), infection (13.5%) and periprosthesis fracture
(9.1%) were the most common reasons for a revision, regard-
less of whether a hip prosthesis had been revised previously or
not. Over time, however, the range of causes changed. Even
in 1999, aseptic loosening was the most common reason and
gave rise to 69.9% of all revisions. Dislocation came second
with 9.9%, followed by periprosthesis fractures (7.3%) and
infection (6.9%). After just under two decades, we found that
in 2017 loosening as a reason for a revision continued to dom-
inate, despite a considerably lower proportion than in 1999
(2017: 44.6%) followed by deep infection (25.6%), disloca-
tion (13.6%) and periprosthesis fracture (10.5%). In 1999,
989 revisions were carried out due to loosening, and 140 due
to infection. In 2017, the equivalent numbers were 772 and
444 respectively. Revisions due to loosening are now fewer
in number despite the fact that the patient population who
have undergone hip arthroplasty has grown, and despite the
fact that life expectancy has increased. On the other hand, the
number of revisions due to infection has more than tripled. On
December 31, 1999, 88,087 patients who had had at least one
hip prosthesis inserted during the period 1992-1999 were still
alive. Almost three times as many patients lived up to the end
0f 2017 with at least one hip prosthesis inserted between 1992
and 2017 (n = 228,400). The true figure is higher, as we lack
personal identity numbers for those patients who underwent
an operation before 1992, even if the number of prostheses
operated per year both during the 1970s and 1980s was con-
siderably lower than is the case today.
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Distribution of revisions and primary prostheses 2015-2017
for units which have performed at least 100 revisions during the period

Hospital /unit Revisions Primary prostheses

Number all diagnosis/ Proportion all  Proportion with primary

primary osteoarthritis diagnosis, % osteoarthritis, %
Bords 100 413/259 80.5 505
Capio S:t Goran 172 1683/1 515 90.7 81.7
Danderyd 304 966/661 76.1 520
Eskilstuna 102 346/161 712 359
Falun 105 758/658 87.8 76.2
Giivle 208 712/342 774 312
Halmstad 118 641/495 84.5 65.2
Helsingborg 113 398/244 779 417
Hiissleholm-Kristianstad 285 2466/2118 89.6 770
Karolinska/Huddinge m 621/346 74.6 41.6
Karlstad 169 610/336 783 431
Karolinska/Solna 142 429/148 751 259
Linképing 106 171/80 61.7 289
SUS/Lund 287 520/151 644 18.7
SU/MIndal 451 1815/1183 80.1 52.2
Skvde 140 515/372 78.6 56.8
Sodersjukhuset 214 1161/762 844 554
Uddevalla 140 1148/993 89.1 771
Umed 229 278/61 548 12.0
Uppsala 351 757/351 68.3 322
Viisterds 189 1314/757 874 504
Orebro 117 181/68 60.7 228
Ostersund 120 832/591 874 62.1

Table 8.3.3. Number of reported revisions, primary arthroplasties and proportion of primary arthroplasties in relation to the sum of revisions and
primary arthroplasties during a three year period for units which have performed 100 revisions or more 2015-2017.
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Figure 8.3.4 Distribution of reasons for revision for first time revisions (left, a) and multiple revisions (right, b) during the different periods from
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Figure 8.3.5 Distribution of reasons for reoperation in first time reoperations (left, a) and in multipel peoperations during different periods from
1999 10 2017. In comparison with figure 8.3.4 the relative number of procedures due to periprosthetic fracture has increased as regards first time

procedures and for infection as regards the group with multipel procedures.
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The division between the most common cause categories, loos-
ening (including osteolysis and wear), infection, dislocation
and periprosthesis fracture, differs between first-time and mul-
tiple revisions. In the case of a first-time revision, loosening/
osteolysis/wear dominate (Figure 8.3.4). The same applies to
multiple revisions up to and including the period 2014-2016.
During 2017, infection is in relative terms the most common
reason for a revision. If ‘other’ reoperations (those reopera-
tions where the actual prosthesis is not touched) are added,
the picture changes. In conjunction with the first reoperation,
the relative proportion of periprosthesis fractures is generally
speaking higher as all fractures that are subjected to locking
plate fixation without changing a component are added. In
the group of reoperations carried out on patients who have
been re-operated on previously, infection is the most common
reason, even during the period 2008-2010, and by 2017 it
accounted for fewer than half (49.6%, Figure 8.3.5).

Stem fracture is an unusual complication. In the Register, revi-
sion as a result of implant breakage is reported. However, exact
details are lacking with regard to which component or compo-
nents are affected. In an analysis of primary prostheses, we have
assumed that if the stem of the hip prosthesis is revised as a
result of an implant fracture, then it is highly probable that it is
a case of a stem fracture, even if this could involve a slight over-
estimation. Despite this, we report data for individual stems as
we consider this information to be of value to the profession. If

one uses the aforementioned definition as a starting point, and
analyse hip prostheses inserted as part of a primary operation
between 1992 and 2017, stem survival after 25 years is highest
at 99.3 + 0.1%. If a closer examination is required of which
stems and stem sizes have been affected, along with assurance
of the fairness of the examination, prostheses inserted from
1999 onwards must be used as a starting point as this is when
detailed information about implant sizes and design began to
be collected. Through to 2017, 172 hips had been revised as a
result of broken implants, of which 140 had undergone a stem
revision. In Table 8.3.4, it is shown which stems have been
affected and the extent to which it is primarily a case of the
smallest stem size that was used for each group. For the two
stems used most in Sweden, and where the stem fracture out-
come is sufficiently large for relevant conclusions to be drawn,
we find that the very smallest sizes are the most common. In
the case of the Exeter stem, the figure is just below one-third of
the cases, and for Lubinus SP II over 90% of the fractured SP
IT stems were of size 01. We have previously pointed out that
the Lubinus SP II size 01 ought to be avoided, particularly for
active patients with a small medullary canal. This recommen-
dation could also apply to a certain extent to the smaller size
of the Exeter stem (size 0). As a stem fracture appears to be
extremely unusual for the uncemented stems used in Sweden,
this could be an attractive alternative in those cases where there
is no possibility of going up in stem size without negatively
impacting on the potential for good cemented fixation.

Stems which have been revised due to implant fracture

Number of stems 1999-2017

Total Number of revisions due Proportion as Whereof with the
to implant fracture per mille least stem size”
CPT 2946 2 0.7 1
MS-30 13 468 2 0.1 1
Charnley 5916 2 0.3
Elite plus 1462 3 2.0 2
SPII 115007 85 0.7 7
SP Il Dysplasi 48 2 41.6 1
Corail 22771 3 0.1 0
Exeter 58 657 33 0.6 13
Exeter long 438 1 23 1
Durom 381 1 2.6 0
Cenator 269 1 3.7 0
Spectron EF Primary 9929 4 04 1
Bi-metric X por HA NC 8788 2 0.2 0
All'1999-2017# 278 287 140 0.5 97

Table 8.3.4. Stems which have been revised due to implant fracture after primary arthroplasty performed 1999-2017.

*With the least stem size is meant the least stem size that have been used in Sweden and which is registered in the database of the Swedish Hip

Arthroplasty Register — data not available.

*Includes all stem types even the ones where no revision has been reported due to implant fracture.
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Uncertain pain was the reason for revision in 0.5% (n = 168)
from 1999 onwards. The majority were first-time revisions
(n = 135). The number of revisions resulting from problems
related to metal articulations, such as a pseudotumour, were
cited as the main reason for the revision in 112 cases, and a re-
vision carried out as a result of increased levels of metal ions in
81 cases. The majority of these operations were first-time revi-
sions (n = 168, 87.6%). Of the first-time revisions of implants
operated in 1999 or later (n = 155), just under half were revi-
sions of surface replacements (n = 66, 42.6%). A total of 63
(40.6%) comprised other types of metal-metal articulations,
the majority with a cup of the surface replacement type and a
conventional stem with a large femoral head. Only 25 (16.1%)
were a standard prosthesis with a conventional type of cup and
stem. Of these, two had ceramic femoral heads and the re-
maining 23 were made of metal. 18 of the stems were different
types of Bi-Metric stems, and the remaining seven comprised
six different stem types, of which one was cemented.

It can be assumed that several of these 25 stems were revised
due to corrosion between the cone and the condyle. This would
thus mean that corrosion of the cone of the prosthesis during
the period in question affects just under one primary prosthesis
in 10,000. In the case of the Bi-Metric family of prosthesis
stems, the equivalent proportion is around 1.7 per thousand
(18/10,372). Despite the fact that corrosion of the prosthesis
cone is currently attracting an incredible amount of attention,
we can note that in Sweden this has been an extremely unusual
complication, almost only affecting uncemented prostheses
and mainly one particular design. Even for this design, the in-
cidence is less than two per thousand. The reason for this over-
representation cannot be determined on the basis of register
data. One could speculate on factors, such as lack of surgical
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technique in conjunction with the femoral head being placed
on the cone, or the design of the condyle or the Bi-Metric
stem. It could also be a combination of these factors.

The reason for a revision varies depending on age (Figure
8.3.6). In this year’s analysis, only the two most recent years
(2016 and 2017) are included for the data to be current, and
there has been a very distinct change even during the past decade.
In the case of a first-time revision, the cause group loosening/
osteolysis/wear still dominates, particularly in age groups from
60 years and upwards. Infection came second in the up to 79
years age group, whilst both periprosthesis fracture and dis-
location account for a large proportion in the 80 years and
older age group.

Among those revised at least once previously, infection as a
cause dominates up to 79 years of age, followed by loosening/
osteolysis/wear. Patients aged 80 years and older are revised
primarily due to loosening/osteolysis/wear, followed by infec-
tion. Compared with the situation in conjunction with a first-
time revision, dislocation and periprosthesis fracture as causes
account for 18—19% each, and dislocation as a cause in con-
junction with multiple revisions increased to almost 25% and
periprosthesis fractures increased to almost 15%.

Multiple revisions

Of the primary operations carried out between 1999 and
2017, 4.1% were revised before December 31, 2017. The
corresponding proportion for first-time revisions carried out
during the same period is 17.3% and for second-time revisions
22.7%. Prosthesis survival after 16 years, when at least 107 ob-
servations remained in each group, was 87.6 + 0.4% for men
and 91.1 + 0.3% for women in the primary prosthesis group.
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Figure 8.3.6 Distribution of revision causes related to age, firt time revisions to the left and cases who has undergone at least one previous revision
to the right. Since the reason for revision has changed over time, this year we only present data for 2016 and 2017.
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In the first-time revision group, the equivalent survival rate
was 68.1 + 2.0% and 73.8 + 1.6%, and in conjunction with
a second-time revision 62.4 + 3.0% and 62.3 + 3.0% respec-
tively (Figure 8.3.7).

Generally, the risk of a revision and re-revision is greater for
men than for women, and the prognosis is poorer in conjunc-
tion with each revision. Evaluation using a Cox regression
analysis and with an adjustment for age in conjunction with
a primary operation and primary diagnosis (tumour diagnoses
excluded) shows that the risk of (re-)revision is 4.3 times (95%
confidence interval: 4.2—4.5) higher after a first-time revision
compared with a primary operation, and 6.6 (6.3-6.9) times
higher if the patient is revised for a second time. Regardless of
whether it is a question of a primary, first-time or second-time
revision, men run an increased risk of being (re)revised (1.4,

1.35-1.43).

Reason for a re-revision related to a previous
revision cause

The reason why a patient is revised the first time affects the
cause profile in conjunction with a possible second-time re-
vision (Table 8.3.5). In the case of a patient who undergoes a
first-time revision as a result of loosening/osteolysis, infection
or dislocation, there is a significant probability in conjunction
with a possible second revision that the patient will be revised
for the same reason. The same applies to patients who are
affected by a second-time revision. One exception is patients
who in conjunction with a first-time revision undergo surgery
as a result of a periprosthesis fracture. In these cases, the most
common cause of a possible subsequent revision is dislocation
followed by loosening and infection, both following first-time
and second-time revisions. To ensure the data is reasonably up-
to-date, primary and revision operations carried out between

1999 and 2016 are reported.

Cause for secondary and third revision grouped according to prior cause

Primary arthroplasty 1999-2017 n = 278 248

Loosening Infection  Periprosthetic fracture  Dislocation Other
First revision, % 1.7 09 04 0.8 0.3
No revision 959
Initial revision 1999-2017 n = 24 906
Loosening Infection  Periprosthetic fracture  Dislocation Other/no data available
Proportion which have been revised, % 12.2 18.7 1.1 16.8 17.7
Cause, %
Loosening 6.2 2.2 3.2 2.2 5.6
Infection 19 13.1 23 4.6 27
Periprosthetic fracture 1.2 0.6 1.2 09 1.5
Dislocation 2.3 2.3 34 8.4 35
Other/no data available 0.6 0.5 1.0 0.5 21
On to session two
No rerevision 879 81.3 88.9 834 84.6
Secondary revision n = 4 916
Loosening Infection  Periprosthetic fracture  Dislocation Other/no data available
Proportion which have been revised, % 15.7 21.5 164 20.2 19.3
Cause, % =
Loosening 79 1 5.0 32 58 5
Infection 23 16.7 27 55 44 =
Periprosthetic fracture 13 0.3 11 1.2 (N
Dislocation 32 37 59 9.2 51 §
Other 09 0.2 15 1] 15 ©
No rerevision 843 784 83.6 798 80.6 =

Table 8.3.5. Distribution of cause for second and third time revision in percentages according to reason for the previous revision. Patients
who were primarily operated on or revised during 19992017, have been analyzed. The group for loosening includes osteolysis and wear.
Operations where a total or parts of a prosthesis have been inserted after an earlier extraction have been excluded why the number is lower

than in the previous year.
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Following a first-time operation, patients who have been re-
vised due to an infection have the worst prognosis, followed by
dislocation. The same applies to a second-time revision. The
lowest risk of a further revision can be found in the groups
revised due to a periprosthesis fracture. This group also has the
highest mortality rate (see 2006 Annual Report).

As can be seen from Table 8.3.5 and Figure A.3.7, the prog-
nosis deteriorates the more revisions the hip arthroplasty is
exposed to. The probability that a possible subsequent revi-
sion will occur at an early stage increases with the number of
procedures undergone previously, particularly in conjunction
with a revision due to loosening, and to a certain extent a re-
vision as a result of a periprosthesis fracture. This is illustrated
in Figure 8.3.8. A similar, albeit relatively insignificant, ten-
dency can be found in the case of a revision due to infection.
Here, around 54-57% of cases are revised within the first year
after the immediately preceding measure, and 64—69% within
two years depending on whether the immediately preceding
activity is a primary operation, first-time revision or multiple
revision. In the case of a revision due to dislocation, the rela-
tionship is almost the reverse. Following a primary operation,
dislocation leads to a revision more quickly than if the hip has
been revised previously. More attempts with closed reduction,
treatment with orthosis, soft tissue procedures and a socket
wall addition (classed as ‘Other reoperation’) could very well
be factors underlying this observation.

Figure 8.3.8 also shows that when assessing the breakdown of

the reasons for a revision in, for example, register reports from
different countries, it is important to take into account the
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follow-up period. A short follow-up period tends to result in
a high infection rate, dislocation and, in a country that used
uncemented stems to a high degree, previous prosthesis frac-
tures. The longer the follow-up period, the more likely it is that
a revision due to loosening, osteolysis and wear account for a
larger proportion of the different reasons for a revision.

Classification and handling of

two-session revisions in this year’s report

In this year’s report, we have excluded certain data related to
session two in conjunction with a two-stage procedure (inser-
tion of a prosthesis following extraction). The reason for this is
problems related to the introduction of a new database; prob-
lems that we expect to resolve before the next annual report.
Even if a two-stage operation can be treated as two activities, it
could in certain situations, in an outcome analysis for example,
be of value to treat these two procedures as one. If;, for example,
a patient undergoes two subsequent two-session revisions, this
means that the patient has undergone at least four operations
(first extraction followed by insertion, and a second extraction
followed by insertion). With this approach, the time period
after inserting the second prosthesis becomes the follow-up time
after a second-time revision. In this year’s analysis, these oper-
ations are not included, which largely means fewer changes in

the data, which this year is presented in Tables 8.3.5 and 8.3.6.
Procedures at revision

Generally speaking, and regardless of the reason for a revision,
replacement of the cup and stem have since 1999 been the

most common interventions in conjunction with both a first-
time revision and a multiple revision. In the case of a first-time
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Figure 8.3.7 Survival of primary procedures (males to the lefi, females to the right, 114 546/163 702 primary procedures), first time revisions
(5 633/5 792) and rerevisions (1 850/1 501) performed 1999-2017 including all types of procedures and all reasons for revision as outcome.
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revision, however, total replacement tends to be relatively less
common in favour of a cup revision. It ought to be pointed
out, however, that stem replacement combined with a liner
replacement is included in the first group, whilst liner replace-
ment only, with or without replacement of the femoral head at
the same time, is in this context counted as a separate group.
Replacement of the stem and liner at the same time accounts
for only 4-5% of all operations in the stem and cup/liner re-
placement group, and this procedure thus only has a marginal

SWEDISH HIP ARTHROPLASTY REGISTER 2017

Replacement of the femoral head, liner or both constitutes a
group of procedures carried out principally in conjunction with
a revision due to infection. Their proportion is much the same
in conjunction with first-time revisions and multiple revisions,
although the total number is naturally considerably lower in
conjunction with multiple revisions, as the multiple revisions
together only comprise around 26% of all revisions during
the period 1999-2017. If all reoperations due to infection are
included, e.g. synovectomy and rinsing, without the implant

effect on the overall picture.
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Figure 8.3.8 Time to any revision or rerevision per year split up into the reasons loosening (a), infection (b), periprothetic fracture (c) and
dislocation (d). Hip arthroplasties performed 1992 to 2017 are included to illustrate the long-term perspective. Time to the next procedure
tends to decrease with increasing number of previously performed procedures as regards the reasons loosening and periprosthetic fracture.
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being touched, we find that this procedure is considerably
more common if the hip has previously undergone reoperation
on one or several occasions for the same reason compared with
reoperation for the first time when the femoral head and/or
liner replacement is carried out more frequently (see previous
annual report, Swedish version).

Choice of procedure related to the revision cause

The type of procedure varies depending on the reason for the
revision (Table 8.3.6). In the case of loosening/osteolysis, it is
most common to replace both components. The second most
common procedure is replacing the cup, whilst isolated stem
revision is only carried out in around one in ten cases of a
first-time revision, and in one in five cases in conjunction with
a multiple revision. In the case of infection, replacing the fem-
oral head and/or liner is most common in conjunction with
a first-time revision (42.3%) followed by a two-stage revision
(35.2%) and extraction without a registered subsequent fit-
ting of a prosthesis (9.9%). Replacing both a cup and a stem
(one-session operation) is carried out in only 8.2% of infection
cases. In the event of a multiple revision, a two-session opera-
tion is most common (39.3%) followed by caput and/or liner
replacement (31.9%). A combined cup/liner and stem replace-
ment (one-session revision) is slightly more common than in

conjunction with a first-time revision (9.0%). In the case of
periprosthetic fractures, stem replacement, with or without
replacing the cup or liner at the same time, not unexpectedly
dominates. In this group, there are a number of isolated cup
replacements. In odd cases it could be a question of an aceta-
bular fracture, in other cases it can be assumed that some
form of osteosynthesis has been carried out, even if this is not
always noted in the Register. In the case of dislocation, isolated
cup replacement is most common in both groups, followed by
femoral head and/or liner replacement, which in 34% of cases
of a first-time revision and in 8% of cases of a multiple revision
was combined with the insertion of a socket wall addition, a
procedure which is nowadays only carried sporadically.

Choice of fixation

The choice of uncemented fixation has a longer tradition in
conjunction with a revision than with a primary prosthesis
operation. Between 1999 and 2004, however, around 80%
of all revision cups were cemented, regardless of whether they
were first-time or multiple revisions (Figure 8.3.10 a and b).
During the past three years (2015-2017), this number has fallen
to 49.4% for a first-time revision and 45.3% for a multiple
revision. Dual mobility cups (DMC) cups are also used more
frequently (Figure 8.3.11). Between 2015 and 2017, they

Procedure during initial and secondary revision related to revision cause

Initial revision 1999-2017 n = 24 447

Loosening Infection Periprosthetic Dislocation Other
fracture

Number (total) 14 815 2780 2219 2937 1636

Number, %

Replacement of cup (liner)+stem 7587 51.2 228 8.2 791 347 503 171 468 28.6
Replacement of cup (+liner) 5230 353 73 26 75 33 1578 537 542 331
Replacement of stem 1691 114 50 1.8 1333 585 163 5.5 203 124
Replacement of liner or caput 144 1.0 1176 423 8 12 553 18.8 412 252
Extraction, insertion registered 97 07 979 352 12 05 10 0.3 402
Extraction, no insertion registerted 66 04 274 99 40 18 130 44 7 04

Secondary revision 1999-2017 n =4 916
Loosening Infection Periprosthetic Dislocation Other
fracture

Number (total) 2502 437 852 272

Number, %

Replacement of cup (+liner)+stem 1108 44.3 77 90 133 304 156 18.3 74 272
Replacement of cup (+liner) 839 335 24 28 29 6.6 362 425 65 239
Replacement of stem 497 199 14 1.6 255 584 85 10.0 78 287
Replacement of liner or caput 12 0.5 272 319 7116 178 20.9 48 176
Extraction, insertion registered 22 09 335 393 511 6 07 3 L

Extraktion, no insertion registered 2410 453 370 8 18 65 7.6 415

Table 8.3.6. Type of procedure related to cause of revision during first-time and multiple-time revisions performed between 1999 and 2017.
Apart from implant change other procedure (for example: fracture reconstruction and osteosynthesis, insertion of a socket wall addition,

augment or reinforcement ring can have been performed. Operations where cause andlor procedure is missing as well as surgeries where toral
arthroplasties or implant components have been inserted after earlier extraction have been excluded hence the number of procedure are lower

than previous year.
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Figure 8.3.9 Distribution of procedures performed at first time (left) and multiple time (right) revisions.
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Figure 8.3.10 a-b Distribution of cemented and uncemented fixation of the cup at revisions performed 1999-2017. First time revisions (a) to

the left and multipel time revisions (b) to the right.

accounted for more than one-third of all those with cemented
fixation, regardless of whether it was a first-time revision or
multiple revision (Figure 8.3.11 a). In the case of uncemented
fixation, the corresponding figure during the period 2015-
2017 was lower, 15.8%, of which the majority (11.6%) com-
prised standard cups converted to DMC (Figure 8.3.11 b). In
the majority of cases, a DMC cup is cemented into an TMT

shell, followed by conversion of a Delta cup, where a special
metal insert can be used.

During the past two decades, it has been more common, as is
the case on the cup side, to use uncemented fixation. This shift
is particularly obvious in conjunction with multiple revisions,
where uncemented stems have dominated since the period
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2010-2014 (Figure 8.3.12 a and b). It is primarily two-part
uncemented stems that account for this dominance. Since the
beginning of the 2010s, they account for 80-85% of all un-
cemented stems, regardless of whether it is a first-time revision
or a multiple revision (Figure 8.3.13 a and b).

Choice of implant

Table 8.3.7 shows the most-used cemented and uncemented
cups and stems during 2017, during the preceding year, and
during 2007. This is part of a rolling schedule that is updated
on an annual basis. Since 2007, Avantage has become the
most-used cemented revision cup. Among the five most-used
cups, only the Lubinus cup with XLP plastic remains. In the
case of uncemented fixation, the Trilogy cup, which has for
several years dominated the Swedish market in conjunction
with revision surgery, has disappeared from the list of top alter-

natives in its original form. This also applies to Mallory Head
and Tritanium AD and TMT Modular. During the past two
years, TMT revision has dominated, followed by Continuum
and Tritanium revisions.

‘The Exeter stem has been the most used revision stem through-
out the whole period if all variants are included. It is then
followed by the Lubinus stem. The long Spectron EF stem
was still being used during 2016 in individual revision cases,
although there are no registered examples of use in conjunc-
tion with a revision during 2017. In Table 8.3.7, the stems
are not divided into different lengths (apart from separate re-
porting of the short variant of the Exeter stem intended for
cement in cement revisions). Instead, we refer to Figure 8.3.13a,
where a division between stems of standard length or shorter,
and stems longer than standard, are reported for each type.

Most used cups och stems during revision surgery

2007 2016 2017
Cup during revision, %
(emented number 768 606 481
Lubinus (older plastic) 246 Avantage Cemented 342 Avantage Cemented 337
ICA XLPE 126 Exeter X3 RimFit 229  Exefer X3 RimFit 225
Elite Ogee 115 Lubinus X-linked 170 Lubinus X-linked 18.5
Exeter 107 Marathon XLPE 1.1 Marathon XLPE 129
Contemporary Hooded Duration 9.2 ADES DMC 50  ADESDA 37
Other 31.5  Other 99  Other 8.7
Uncemented number 403 551 551
Trilogy+HA 504  TMT revision 35.0  TMT revision 373
TMT revision 127 Continuum 9.6  Continuum 131
TMT modular 104 Tritanium Revision 7.6 Tritanium Revision 8.0
Trident AD (LW+WHA) 8.7  TrilogyIT 71 Pinnacle W/Gription (100+Sector) 70
Mallory Head 7.7 Pinnacle W/Gription (100+Sector) 70 Trilogy IT 47
Other 112 Other 337  Other 299
Stem during revision, %
(emented number 557 453 469
Exeter 345  Exefer 43.7  Exeter 478
Lubinus SP Il 329  LubinusSPII 29.5  LubinusSPII 32.2
PT 120 Exefer kort rev-stam 119 Exeter short rev-stem 9.8
Spectron EF 81 (T 15  (PT 6.0
Exeter short revision stem 59  Spectron EF 40  MS-30 21
Other 6.6 Other 34 Other 21
Uncemented number 341 456 a4 £
MP 405  MP 393 MP 42.5 n_;i
Revitan cylinder 240  Restoration 20.6  Restoration 2.3 1%
Wagner SL revision 144 Revitan cylinder 160 Revitan cylinder 15.2 Eé
Restoration 6.2 Corail standard 5.3 Corail Revision 70 §
(LS/Corail standard 29/29  Corail Revision 44 Corail standard 27 ©
Other 91  Other 144 Other N4 s

Table 8.3.7. The five most used cemented and uncemented cups and stems during revision surgery given as percentage of the total number
of reported implants during 2007, 2016 and 2017. Both first-time and multiple-time revisions are included.
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As regards uncemented stems, the modular, two-part variants
dominate, with MP, Restoration and Revitan as the top three
during 2016 and 2017. Together they account for 75-80% of
all stems.

Exactly as with primary surgery, standardisation is greatest
when cemented fixation is chosen. The difference is tangible
when it comes to the choice of cup, where the ‘Other’ group

a
100% 1 Standard cup
DA cup
90% Standard cup with DA insertion
80% -
70% -
60% -
5
S 50%
o
o
40% -
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20% -
10%
0% 1
1999-2004  2005-09 2010-14 2015-17
Year of operation
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accounts for 8.7% of cemented fixation and 29.9% of un-
cemented fixation. When choosing a stem, the ‘Other” group
accounts for only 2.1% in the case of cemented fixation and
11.4% in the case of uncemented fixation. It ought to be
pointed out that the method of classifying implants to a certain
extent affects the size of the ‘Other’ group but cannot with
overwhelming probability account for the majority of the
differences that we have noted.

b
100% 1 Standard cup
DA cup
90% Standar@¢up with DA insertion
80%
70%
60%
5
S 50%
[
o
40°/o T
30%
20%
10%
0%
1999-2004  2005-09  2010-14  2015-17
Year of operation

Figure 8.3.11 Distribution of cups of standard and dual mobility type for cemented (a) and uncemented (b) fixation used at revisions perfprmed
1999-2017. In the uncemented cases a DMC cup has most commonly been cemented into a metallic shell designed for uncemented fixation.
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Figure 8.3.12 Distribution of cemented and uncemented fixation of the stem at revisions performed 1999 - 2017. First time revisions to the left

(@) and multiple revision to the right (b).
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Since 1999, loosening has been the dominant reason be-
hind first-time revisions and multiple revisions although
its relative proportion has fallen gradually whilst the
proportion of revisions has increased, above all due to
infection. During 2017, infection was the most common
cause of a revision in those patients who had been revised
at least once previously.

Ifa hip prosthesis is re-revised after a previous revision due
to infection, loosening or dislocation, the most probable
reason for this subsequent revision will be the same as for
the preceding procedure.

Approximately two-thirds of all revisions and re-revisions
resulting from infection occur within two years of under-
going the previous primary operation, revision or re-
revision.

Corrosion of the prosthesis cone is an extremely unusual
complication. It has led to a revision of fewer than 0.1
per thousand of the primary prostheses inserted in
Sweden during the period 1999-2017. In the majority
of cases, it is different variants of the Bi-Metric stem that

have been affected.

At the beginning of the 2000s, the proportion of unce-
mented implants used in revision surgery increased, al-
though this increase is now waning. One reason is the in-
creasing popularity of cemented, dual-articulation cups.
Use of uncemented, two-part stems has also levelled out.

90% 1 2-piece stem
Standard length or shorter
80% - I Longer than standard
Other/unknown
70% -
60% -
__cf_> 50% -
a 40%
30%
20%
10%
0%
1999-2004  2005-09 2010-14 2015-17
Year of operation
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8.4 Five-year and ten-year
implant survival rates

In this year’s report, we have opted to use a Forest plot to
describe five-year and ten-year survival (Figure 8.4.18). The
grey line represents the national average, the green line sig-
nificantly higher, and the red line significantly lower. It is im-
portant to bear in mind that very broad confidence intervals
reveal few patients, i.e. a small number of events can generate
major changes in these groups. We have opted for the five-year
survival rate to remove units that operated on fewer than 30
patients, and for the ten-year survival rate we have removed
units that operated on fewer than 60 patients. The implant
survival rate is based on revisions carried out on hip prostheses
inserted during the past five years and the past ten years. This
means that the observation period only reaches the 9—10-year
interval for those patients who were operated on during the
first observation year. As an increasing number of prostheses
were inserted during the latter half of the period 2007-2017,
the average observation period is less than five years. The most
common cause of reoperation is previous aseptic loosening,
followed by infection, fracture and dislocation.

The outcome metric is a valuable quality indicator, particularly
for those units that have had a relatively intact organisation,
and which have not made any major changes in the operating
process, including choice of a standard prosthesis during the
past ten years. The dislocation and infection outcomes reflect
both the process around the primary hip arthroplasty and

0% 1 2-piece stem
Standard length or shorter
80% 4 &= Longer than standard
Other/unknow
700/0 T
60% -
é 50% -
a 40%
30% -
20°/o T
10%
00/0 T
1999-2004  2005-09 2010-14 2015-17
Year of operation

Figure 8.3.13 Distribution of uncemented stem types among primary revisions (left) and multipel revisions (right).
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Five years implant survival for different time periods
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Figure 8.4.1

the unit’s patient case mix. The revision rate due to loosening
provides relatively good information about how the choice of
prosthesis and the surgical technique affect the outcome. For
units that have undergone organisational changes during the
past ten years, or which have replaced the standard prosthesis,
implant survival within 10 years could be more difficult to in-
terpret as it reflects to a lesser degree the current organisation
and the current choice of prosthesis. We have therefore added
five-year survival, which to a certain extent reflects the cur-
rent organisation. Consequently, any sign of problems can be
picked up on slightly earlier.
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25 years implant survival for different time periods.
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Figure 8.4.2

Implant survival for the most common stem-cup combina-
tions is presented on pages 103—107 in the swedish online edi-
tion of the Annual Report. The online edition of the Annual
Report is available at www.shpr.se.

Units with a high revision rate, even if it does not differ signifi-
cantly from the national average, ought to also take the oppor-
tunity to carry out an operational analysis. The first step is to
validate published data and thereafter decide whether further
improvement measures are justified. It is important to remem-
ber, however, that we are within the range 0.950-1,000, i.e.
relatively small differences.
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Every row represents a unit, index operation 2012-2017
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Figure 8.4.18 Implant survival per unit with confidence interval.
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Implant survival after ten years
Every row represents a unit, index operation 2007-2017
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Figure 8.4.19 Implant survival per unit with confidence interval.
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9 Patient-reported outcome

9.1 Hip Arthroplasty Register
PROM programme

The Register'’s PROM (patient-reported outcome measures)
routine started as a pilot project in Norrland and in the Vistra
Gétaland region in 2002. More units gradually joined, and
in 2008 all units were participating in the follow-up routine.
The fact that we now have 100% affiliation can be attributed
to the Register’s well-established data-reporting structure. The
programme was launched under the name Hip Dispenser
although we have now switched to calling it the PROM
programme.

PROM programmes logistics

All patients who undergo elective surgery are asked prior to
the operation to complete a questionnaire comprising 12 ques-
tions. The questionnaire includes questions about comorbidity
and walking ability in order to determine a Charnley classifi-
cation, as well as questions about hip pain, divided into right
and left hip. It also includes the EQ-5D instrument, which
measures health-related quality of life. Through to 2017, we
used the original EU-5D instrument, which comprises two
parts: the first is made up of five general questions, each with
three alternative responses. It provides a health profile and can
be translated into an index. With effect from 2017, we have
been using EQ-5D-5L, which has five alternative answers to
cach question. The second part of the EQ-5D questionnaire
comprises a thermometer, EQ VAS (visual analogue scale),
where the patient marks her or his current state of health on
a scale of 0-100. Since 2012, a question has been included
about whether the patient has met a physiotherapist and taken
part in the osteoarthritis exercise programme preoperatively.
In 2013, a question was included about smoking. The same
PROM questionnaire, with the addition of a question about
how satisfied the patient is with the outcome of the opera-
tion, is sent to the patient after one, six and ten years. The
follow-up routine is handled by a contact secretary, who sends
out the questionnaire, enters the questionnaire answers into
the PROM database, and sends a reminder after about two
months if a person fails to respond.

New in the PROM programme
In conjunction with the launch of a modernised register plat-
form at the beginning of 2017, several changes were made in

the PROM programme.

Patients can now choose to receive a follow-up questionnaire
by email if they provide their email address.

The smoking question has acquired a number of alternative
answers. It is the same question about smoking that is used by
the Swedish Fracture Register:

Do you smoke?
Never smoked
Former smoker
Smoker, not daily
Daily smoker

OO0

EQ-5D with five alternative answers (instead of three) has
been introduced. The dimensions ‘mobility’ and ‘difference
between the two versions’ are shown below.

Old EQ-5D with three response levels:
Mobility

I can walk without difficulty

I can walk but with some difficulty

I am bedridden

00

New EQ-5D with five response levels:
Mobility

I have no difficulty moving around

I have some difficulty moving around

I have moderate difficulty moving around

I have considerable difficulty moving around

OO0

I am unable to move around

The question about hip pain has been simplified, although
now we ask about pain in both the right and left hip. This is
the same as the scale used in the Oxford Hip Score. We have
chosen to remove the visual analogue scale as many individ-
uals find it difficult to understand the scale, it takes time,
and mistakes could easily be made by those who are required
to read the scale.

During the past four weeks, how would you describe the
pain you normally have in your right hip?

None Very Mild
mild

l l l l l

Moderate  Severe

During the past four weeks, how would you describe the
pain that you normally have in your left hip?

Moderate  Severe

None Very Mild
mild

[ [ [ [ [

The question of how satisfied a person is with the outcome
of the operation has changed in a similar way. Previously, we
made use of VAS. It should be noted, however, that we now
go from “Very dissatisfied” to ‘Very satisfied’

How satisfied are you with the results of your hip arthroplasty?

Very dis- Dis- Neither  Satisfied Very
satished  satisfied  satisfied satisfied
nor dis-
satisfied

l l l l l
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In order to be able to use the old VAS values, we have trans-
posed the old values to the new scale. In last year’s report we
translated the VAS values and arranged them by dividing the
VAS scale into five scale stages. Now that we have received
data for 2017 with the new questions, we have realised that
this approach does not produce a fair translation of the old
values. Instead, we have used a distribution-based transposing
key. We use the distribution of preoperative and postoperative
responses during 2017 as a starting point, and we used this
distribution of VAS responses for 2016, see Table 9.1.1.

Transpose key

Pain in operated hip Satisfaction

Preoperatively ~ Postoperatively  Postoperatively

0-19> 1MNone 0-5-> 1Nome  0-9-> 5Very safisfied
20-28 > 2Very  6-19-> 2Very  10-29 > 4 Safisfied
mild mild
29-39-> 3IMild  20-34-> 3 Mild 30-49 > 3 Neither
satisfied nor
dissatisfied
40-62-> 4 35-64-> 4 50-69 -> 2 Dissatisfied
Moderate Moderate

63-100 -> 5 Severe 65100 -> 5 Severe ~ 70-100 -> 1 Very

dissatisfied

Table 9.1.1

We also introduced the PROM programme in conjunction
with reoperations. The same form was used prior to both
primary operations and reoperations. There is thus no need to
think about the nature of the operation.

Two different follow-up forms are used: one for those who
only have a prosthesis in one hip (one-sided), and the other for
those who have a prosthesis in both hips (double-sided). The
same follow-up form is used after both primary operations and
reoperations.

Improvements in form processing

One-year, six-year and ten-year follow-ups are conducted by
email for those patients who wish to be involved, and who
have provided an email address. The follow-up form is sent
electronically, and it is possible via a link to send the completed
form directly to the Register database without any involve-
ment by the unit. For patients who have not provided an email
address, the contact secretary sends the form manually by
regular mail. The system automatically creates lists of patients
who are in line to be followed up. It is easy to maintain an
overview of when the form should be sent, if a reminder has
been sent, and registration after the responses have been re-
ceived. It is possible to see the patient’s address directly in the
system. Logging onto the system is personal and is carried out
via an SITHS card or Mobile BankID.
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Reoperations are included

Up until 2017, the PROM programme included only primary
operations. If the patient needed to undergo a reoperation, she
or he was excluded from the follow-up process. In order to
follow up and analyse revisions and other reoperations more
effectively, these have been included since 2017. This means
that everyone who undergoes some form of prosthesis-related
operation must be registered in the PROM database. The same
preoperative form is used for both primary operations and re-
operations.

Timeline adjusted following the most recent hip
arthroplasty

Previously, we followed patients on the ‘hip level. Now we
use the most recent hip arthroplasty as a basis for calculating
when it is time for a follow-up. Consequently, the follow-up
schedule is displaced for those patients who undergo a pri-
mary operation on the other side, or who undergo reopera-
tion (regardless of the side) during the period prior to the next
follow-up. The follow-up thus takes place one, six and ten
years after the most recent hip arthroplasty.

9.2 PROM values 2017

In Table 9.2.1, the PROM values for patients who responded
to the new form during 2017 are divided according to primary
operation (before and one, six and ten years after a primary
operation) and a revision (before and one year after a revision).
The values are stated as the number and proportions for cate-
goric variables, and as a mean value with a standard deviation
for EQ VAS, which is a continuous variable. The tables thus
show a cross-section of the different prosthesis populations
who responded during 2017 in order to provide a general im-
pression of how patients respond to the PROM questions. It
can be noted, for example, that among those who underwent
a primary operation six years and ten years ago, 74% and 71%
respectively report ‘none’ or ‘very mild’ hip pain, and 84% are
‘satisfied” or ‘very satisfied’” with the results of the operation
at both follow-up points. The fact that general health-related
quality of life is slightly lower among those who respond to the
questionnaires at six years and ten years compared with those
who responded at one year is natural: they are generally older,
and some of them have been affected by other conditions that
affect their state of health.

For the first time we can also present PROM for revisions.
Prior to a revision, a large proportion, as expected, report
‘none’ or ‘mild’ hip pain compared with before they under-
went a primary operation. However, a lower proportion state
that they are free of pain after one year. One year after a re-
vision, 60% report that they are ‘satisfied’ or ‘very satisfied’
with the outcome of the operation, and 16% report that they
are ‘dissatisfied’ or ‘very dissatisfied’. One year postoperatively,
there is a large difference for all EQ-5D dimensions between
those who underwent a primary operation and those who
underwent a revision. Those who underwent a revision report
more problems with mobility, hygiene, normal day-to-day
activities, pain/discomfort, and worry/depression.



SWEDISH HIP ARTHROPLASTY REGISTER 2017

83

PROM responses 2017
Primary arthroplasty Revision
Pre- Postoperatively Pre- Post-
operatively operatively operatively
1 year 6 years 10 years 1 year
Number 11 065 13490 9517 6 300 383 903
Hip pain in the operated hip, %
None 97(0.9) 6882(51.1) 5155(54.3) 3269(521) 11(29)  305(33.9)
Very mild 94(0.9) 3262(24.2) 1854(19.5  1199(19.1) 24(63) 199(22.)
Mild 393(3.6) 1656(12.3) 1100(11.6)  762(12.1) 34(89)  152(16.9)
Moderate 3997(36.2)  1324(98) 1097(11.6)  814(13.0) 158 (41.4)  189(21.0)
Severe 6456 (58.5) 341 (2.5) 286 (3.0) 231(3.7)  155(40.6) 54(6.0)
Mobility, %
I have no problems in walking about 281(2.5) 6582(48.8) 4425(46.5) 2601 (41.3) 26(6.8)  274(30.3)
I have slight problems in walking about 1273(11.5)  3395(25.2) 2186(23.0) 1413(224) 68(17.8) 224 (24.8)
I have moderate problems in walking about 4041(36.5) 2388(17.7) 1797(189) 1309(20.8) 133(34.7)  240(26.6)
| have severe problems in walking about 5145(46.5)  1021(7.6)  950(10.0)  811(12.9) 132(34.5) 127 (141)
I am unable to walk about 325(29) 104 (0.8) 159 (1.7) 166 (2.6) 24(6.3) 38(4.2)
Self-care, %
I have no problems washing or dressing myself 3319(30.0) 9867(73.1) 6869(72.2) 4169(66.2)  162(42.3) 508 (56.3)
I have slight problems washing or dressing myself 3479(314) 2501(18.5 1647(173) 1186(18.8)  106(27.7) 227 (25.)
I have moderate problems washing or dressing myselft 3256(294) 878 (6.5) 723(76)  630(10.0)  83(21.7)  123(13.6)
I have severe problems washing or dressing myselft 968 (8.7) 196 (1.5) 209(2.2) 214 (34) 30(7.8) 31(34)
| am unable o wash or dress myself 43(04) 48(0.4) 69(0.7) 101 (1.6) 2(0.5) 14(1.6)
Usual activities, %
I have no problems doing my usual activities 624(5.6) 6453(478) 4464(469) 2723(432)  46(12.0)  280(31.0)
I have slight problems doing my usual acivities 1875(169) 3964(294) 2572(27.0) 1585(25.2) 71(18.5) 241 (26.7)
I have moderate problems doing my usual activities 3708(33.5) 2070(15.3) 1526(16.0) 1152(18.3)  119(31.1)  225(24.9)
I have severe problems doing my usual activities 3846 (34.8) 755 (5.6) 719 (7.6) 618(9.8)  102(26.6)  112(124)
| am unable to do my usual activities 1012(9.) 248 (1.8) 236 (2.5) 222 (3.5) 45(11.7) 45(5.0)

(the table continues on the next page)
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Primary arthroplasty

Revision

Pre-
operatively

Postoperatively

Pre-
operatively

Post-
operatively

1 year 6 years 10 years 1 year
Pain/discomfort, %
I have no pain or discomfort 28(0.3) 4843(35.9) 3407(35.8) 2021(32.1) 8(21)  199(22.)
I have slight pain or discomfort 338(3.1) 4681(347) 2841(299) 1874(29.7)  51(13.3)  303(33.6)
I have moderate pain or discomfort 4298(38.8) 3038(22.5) 2420(254) 1753(27.8) 167 (43.6) 286 (31.7)
I have severe pain or discomfort 5761 (52.1) 849 (6.3) 776 (8.2) 587(9.3)  140(36.6)  100(11.1)
I have exireme pain or discomfort 640 (5.8) 79(0.6) 73(0.8) 65(1.0) 17 (44) 14(1.6)
Anxiety/depression, %
| am not anxious or depressed 47274(38.6) 9470(70.2) 6363(66.9) 4000(63.5  153(40.1)  482(534)
I am slightly anxious or depressed 4176 (37.7)  2906(21.5) 2190(23.0) 1556(24.7)  150(39.3)  259(28.7)
| am moderately anxious or depressed 1903(17.2) 782(5.8) 705 (7.4) 547 (8.7) 48(12.6)  115(12.7)
| am severly anxious or depressed 619 (5.6) 277 (2.1) 218 (2.3) 158 (2.5) 28 (7.3) 41 (4.5)
| am extremely anxious or depressed 93(0.8) 55(04) 41(04) 39(0.6) 3(0.8) 5(0.6)
EQ VAS, average (standard deviation) 56.3(224) 7560195  72.5(21.6)  69.6(22.1) 56.3(234) 66.6(23.2)
Satisfaction with the operation, %
Very dissatisfied 326 (24) 266 (2.8) 161 (2.6) 58 (6.5)
Dissafisfied 519(3.9) 428 (4.5) 265 (4.2) 84(94)
Neither dissatisfied nor satisfied 1101(8.2) 830(8.8) 526 (8.4) 142(15.9)
Satisfied 3196(23.8) 2363(25.0) 1647(264) 272(304)
Very satisfied 8292(61.7) 5560(58.9) 3646(58.4) 338(37.8)
Table 9.2.1

9.3 Number of persons satisfied
with the surgical outcome

As the new PROM questionnaire includes a different formula-
tion of the question relating to whether the patient is satisfied
with the outcome of an operation, only the results for those
who underwent an operation during 2016 and who answered
the new version of the question during 2017 are presented.
The formulation of the question means that a slightly lower
proportion report that they are satisfied (those who answered
‘satisfied’ or ‘very satisfied’) with the result compared with the
classification that was made using the previous VAS values
(VAS 0—40 are counted as ‘satisfied’). With the new method
of measuring satisfaction, 85.4% reported that they were ‘sat-
isfied’ or ‘very satisfied’. This should not be compared with the
previous annual reports as the method differs. In last year’s re-
port, which covered operations performed during 20142015,

the figure was 88.7%. For the trend graphs in section 9.4, we
have taken this difference into account by transferring the VAS
values to the Likert scale using a distribution-based method
(see section 9.1).

Major differences between units

Table 9.3.1 shows values for units with 20 or more registra-
tions. It can be noted that there are considerable differences
between the units; the proportion of ‘satisfied’ goes from 62%
to 94%. 13 units have a proportion of satisfied patients lower
than 80%, and 11 units are on 90% or higher. Among the
major producers, it can be noted that Hissleholm, Ortho
Center Stockholm and Trelleborg have a high proportion of
satisfied patients.
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Unit Number % Unit Number %
Aleris Specialistvard Bollns 257 85.6 Ljungby 133 84.2
Aleris Specialistvird Motala 495 89.1 Lycksele 249 85.9
Aleris Specialistvérd Nacka 208 83.2 Mora 215 86.0
Aleris Specialistvird Angelholm 69 87.0 Norrképing 198 78.8
Alingsés 162 84.0 Norrtilje 116 80.2
Art Clinic Géteborg 34 88.2 Nykdping 97 76.3
Art Clinic Jonképing 32 938 NAL 30 833
Arvika 174 80.5 Ortho Center IFK-kliniken 146 93.8
Bords 99 83.8 Ortho Center Stockholm 454 91.0
Capio Movement 279 86.7 Oskarshamn 265 89.1
Capio Ortopediska Huset 381 82.2 Pited 331 90.0
Capio S:t Goran 382 827 Skellefted 100 84.0
Carlanderska 127 88.2 Skene 86 791
Danderyd 235 81.3 Skvde 169 85.2
Eksjo 196 87.8 Sophiahemmet 163 92.6
Enkdping 254 827 SU/MélIndal 464 82.3
Eskilstuna 85 78.8 SUS/Lund 151 854
Falun 20 83.9 SUS/Malm 21 619
Gillivare 77 80.5 Sadersjukhuset 296 794
Givle 192 849 Sodertilie 98 80.6
Halmstad 157 84.7 Torshy 107 85.0
Helsingborg 83 819 Trelleborg 619 90.0
Hudiksvall 100 82.0 Uddevalla 326 80.1
Hiissleholm-Kristianstad 706 919 Umed 67 86.6
Jonkdping 103 81.6 Uppsala 121 76.9
Kalmar 140 89.3 Varberg 239 85.8
Karlshamn 225 86.7 Vishy 104 86.5
Karlskoga 110 80.0 Viirnamo 147 837
Karlskrona 24 70.8 Véistervik 113 87.6
Karlstad 158 78.5 Viixjo 99 79.8
Karolinska/Huddinge 124 871 fingelholm 55 909
Karolinska/Solna 48 91.7 Orebro 43 88.4
Katrineholm 160 81.2 Ornskadldsvik 151 914
Kungiilv 174 776 Ostersund 242 87.6
Lidkgping 231 89.6 Country 13059 85.4
Lindesherg 286 909 Tuble 9.3.1

Linkdping 49 69.4

Units with less than 20 respondents during 2016 have been excluded.
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94 Pﬂtient—reported outcomeper University or regional hospitals
unit —presenmtz'on process 80 1

The graphs on pages 120136 in the swedish online edition
of the Annual Report (available at www.shpr.se) illustrate
the trend for the PROM results one year postoperatively per
operating unit. The values are presented as average values. The
values shown refer to four two-year periods from 2009/2010
to 2015/2016. We only show values for those units that have
at least 20 registrations during at least two time periods. The
PROM variables produced are:
1) EQ VAS, which indicates self-reported state of health on a
scale of 0-100, 701
2) Pain (in the operated hip), which is indicated on a scale of
1-5 (see section 9.1) and
3) How satisfied the patient is with the result of the operation

on a scale of 1-5 (see section 9.1). —o— Expected
65—+ Observed
—— Nation

20090 201142 20134  2015/16

\

754

G

In the case of EQ VAS, the higher the value, the better the per-
son’s self-estimated health. For pain, the reverse is the case: low
values indicate a low level of pain. For satisfaction, high values 2.1
represent a positive outcome. Black dots/lines are the national

averages and are thus identical in all the graphs that show the

same outcome metric. Red dots/lines show the observed values

for each unit, and the blue dots/lines show the expected results

for the units following adjustment for age, gender, diagnosis, 20
Charnley classification and preoperative PROM values. If the
black and blue lines are close to each other (e.g. Nyképing)
the unit’s demography can be assumed to be representative for
the country, but if they are far apart (e.g. Ortho Center IFK
Clinic) there are differences in age, gender, diagnosis, Charnley
classification and/or preoperative PROM values. As an exam-
ple, the values for university and regional hospitals are shown
here (Figure 9.4.1) and they clearly indicate that the observed
values (red lines) are poorer than those expected (blue lines),
which are in turn lower than the national average (black line).

Smérta

/

1,94

1,84

Positive trend with major differences between units 200940 201142 201344 201546
For PROM variables, there is a trend on a national level
towards an improved state of health over time, which we have 4,4
also reported in previous annual reports. This positive trend
is of course encouraging. Since 2015, we also present trends
in the PROM results on the unit level. The idea is to high-
light trends in such a way that each unit can see how the trend 4,31
appears in relation to the rest of the country and the expected

results for the unit.

There are a number of clinical results that are particularly 4,2
illustrative, or which for other reasons are worth commenting
on. The trend in Visby is interesting. The expected values have

Tillfredstallelse

A8

Copyright © 2018 Swedish Hip Arthroplasty Register

been consistently close to the national average for the whole
period. From having more pain and a lower degree of satisfac- 411
tion during the first three time periods, both pain and satis-
faction are now in line with the average. Other units that have
shown a positive development during the most recent two-year
period are Lidképing, Ortho Center Stockholm, Ornskolds-
vik, Vistervik, Sédertilje, Helsingborg, Karolinska/Huddinge, 200:3/10 201'1/12 201'3/14 201I5/16
Karlstad, Mora, Skellefted, Skévde and SU/Molndal.

4,0

9.4.1 Presentation of PROMs, University and regional hospital as
example. The full set of graphs per unit are available in the online

Swedish version of the annual report.
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In the case of Eksjd, the expected values are better than the
national average, although for pain and satisfaction the rela-
tionship is the reverse. Nevertheless, a positive trend has been
noted for these outcome parameters. In the case of Eskilstuna,
a significant deterioration has been noted for the most recent
time period for all outcome metrics, which ought to give rise
to a detailed analysis on the local level. A number of other
units that have a negative trend for the most recent time period
are Karlskoga, Angelholm, Ume4 and Séder Hospital.

Lindesberg, Oskarshamn, Ostersund and Hissleholm are good
examples of units that have a better outcome than the national
average and are clearly better than the expected values. Hissle-
holm carries out most elective hip arthroplasties in Sweden.
Here the patients report a better than average state of health,
less pain, and more satisfaction than expected. There is a dis-
tinct improvement trend.

How can the PROM results be improved?

How can patient-reported outcomes be improved? By its very
nature, register data cannot provide reasons for causal links in
order to provide concrete advice in this area. With the aid of
register data, we have been able to demonstrate an association
between surgical details, such as surgical approaches and fix-
ation method, and patient-reported outcome. The effects are
not sufficiently tangible to induce us to recommend changing
the routine for surgical approach or type of fixation, as such a
change could have undesired consequences on other levels. Ex-
perience and those who have developed different programmes
for enhanced recovery or fast-track, support the assertion that
observing care in decisions relating to an operation, good pre-
operative information, optimisation of patients, continuity
in contact with doctors and other care provider categories,
a carefully considered care process, ultra-early mobilisation,
short care time, and optimised pain therapy, result in a better
patient-reported outcome.

9.5 Physiotherapy, osteoarthritis
exercise programme, and smoking

Table 9.5.1 shows the proportion of those who responded to
the preoperative PROM questionnaire who reported that they
have been to a physiotherapist, taken part in the supported
osteoarthritis self-management programme and that they are
smokers. The proportions are presented on the unit level and
refer to those who underwent surgery for osteoarthritis during
2016-2017 and where the response rate is also shown.

What proportion take part in the osteoarthritis
€X€7‘Cl'5€]77’0grﬂmm€?

In 2012, a question was introduced into the preoperative
PROM questionnaire regarding contact with the physiotherapist
and participation in the osteoarthritis exercise programme. The
questions were: ‘During the time you have had problems with
your hip have you been to a physiotherapist to address your hip
problems?” And ‘During the time you have had problems with
your hip have you taken part in the supported osteoarthritis
self-management programme (could have been many years be-

fore the operation for some and a slightly shorter period for
others)?” This year’s analysis, which covered the period 2016—
2017, shows clear differences between the units. The propor-
tion of patients who underwent surgery for osteoarthritis ICD
codes M 16.0-M 16.9) and who have been in contact with the
physiotherapist varied from 59% (Visby) to 91% (Art Clinic
Gothenburg). In the case of the osteoarthritis exercise pro-
gramme, the proportions varied from 21% (Halmstad) to
69% (Lycksele). On the national level, 41% of all osteoarthritis
patients who responded to the questionnaire stated that they
had taken part in the osteoarthritis exercise programme. The
proportion who reported that they had met a physiotherapist
and that they had taken part in the osteoarthritis exercise pro-
gramme is increasing steadily over time. Differences between
units could to a certain extent be a reflection of the degree
of access to physiotherapy and the osteoarthritis exercise pro-
gramme in different county council areas and regions.

Smoking

Smoking is a well-established risk factor for complications
following the majority of surgical interventions. Stopping
smoking 6-8 weeks before and after the operation proved to be
an effective way of reducing the risk of complications. How-
ever, the effects of smoking on pain alleviation, function and
other patient-reported outcome parameters following hip ar-
throplasty have not been examined. In 2013, the Hip Arthro-
plasty Register introduced a question about smoking into the
preoperative routine questionnaire. The question was formu-
lated very simply ‘Do you smoke?’ The response alternatives
were ‘Never been a smoker’, ‘Former smoker’, ‘Smoker, not
daily’, and ‘Daily smoker’.

During 2016 and 2017, 29,910 patients underwent hip
arthroplasty due to osteoarthritis, and 24,367 (81%) completed
the preoperative questionnaire. Of these, 5.1% stated that they
were smokers. There were major differences between the unit
with regard to the proportion of smokers (0-12%). The pro-
portion of smokers has fallen compared to previous years, and
the variation between units is also falling.
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Smoking, physiotherapy and osteoarthritis exercise programme before hip arthroplasty

Unit Number  Number of  Proportion Proportion Proportion osteo- Response

(diagnosis  responses smokers, % physiotherapy, % arthritis exercise rate, %

M16.0-M16.9) programme, %

Aleris Specialistvard Bollns 547 506 4.6 73 42 93
Aleris Specialistvird Motala 1191 975 4.6 75 58 82
Aleris Specialistvird Nacka 478 164 6.1 90 25 34
Aleris Specialistvrd Angelholm 150 125 64 70 34 83
Alingsds 380 335 39 84 60 88
Art Clinic Géteborg 120 65 1.5 91 48 54
Art Clinic Jonkping 107 103 19 83 37 96
Arvika 399 294 5.8 81 67 74
Bords 180 146 6.2 70 33 81
Capio Artro Clinic 255 217 6.5 79 35 85
Capio Movement 662 589 4.6 78 34 89
Capio Ortopediska Huset 1062 953 8.0 76 37 90
Capio S:t Goran 1071 730 47 70 35 68
Carlanderska 376 348 43 83 32 93
Danderyd 483 340 8.6 72 34 70
Eksjo 395 379 21 68 30 96
Enkdping 758 579 59 78 43 76
Eskilstuna 126 80 15 71 25 63
Falun 456 347 8.1 64 52 76
Gillivare 154 93 54 62 38 60
Givle 227 206 9.7 69 44 9
Halmstad 328 237 8.0 76 2 72
Helsingborg 112 95 21 68 25 85
Hudiksvall 167 149 4.0 69 32 89
Hiissleholm-Kristianstad 1458 1409 41 70 24 97
Jonképing 258 234 21 7 32 9
Kalmar 269 260 0.4 69 48 97
Karlshamn 44 426 2.8 73 50 97
Karlskoga 139 92 22 7l 38 66
Karlstad 215 191 79 75 59 89
Karolinska/Huddinge 237 174 8.6 76 27 73
Karolinska/Solna 101 69 1.6 77 28 68
Katrineholm 436 425 49 72 38 97
Kungiilv 357 91 9.1 75 45 82
Lidkgping 556 420 5.7 78 49 76
Lindesherg 983 933 70 78 40 95
Ljunghy 293 281 4.6 64 30 96

(the table continues on the next page)
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Unit Number  Number of  Proportion Proportion Proportion osteo- Response
(diagnosis  responses smokers, % physiotherapy, % arthritis exercise rate, %
M16.0-M16.9) programme, %
Lycksele 628 445 09 80 69 7
Mora 489 369 43 74 40 75
Norrkdping 391 330 33 75 67 84
Norrtilje m 171 10.1 64 39 63
Nykdping m 175 6.3 74 47 79
Ortho Center IFK-kliniken 335 241 33 84 37 72
Ortho Center Stockholm 1143 1066 47 81 4 93
Oskarshamn 592 546 44 73 4 92
Pited 744 472 2.3 80 39 63
Skellefted 226 196 1.0 78 63 87
Skene 270 214 43 78 39 79
Skvde 251 199 9.3 78 38 79
Sollefted 494 218 1.8 68 52 44
Sophiahemmet 487 438 8.2 78 23 90
SU/MIndal 870 622 1.8 72 38 Al
SUS/Lund 109 59 10.0 63 23 54
Sadersjukhuset 517 358 6.7 74 28 69
Sodertilje 246 226 9.1 77 47 92
Torshy 238 229 9.2 72 59 9
Trelleborg 1309 1188 12 70 36 91
Uddevalla 726 580 6.6 78 54 80
Umed 61 46 2.2 67 39 75
Uppsala 281 241 54 74 33 86
Varberg 450 354 1.7 74 30 79
Vishy 225 178 40 59 42 79
Viirnamo 266 250 1.2 67 25 94
Vistervik 235 186 3.8 68 4 79
Viisterds 586 477 6.1 75 62 81
Viixjo 182 139 0.7 71 28 76
lingelholm 206 171 6.6 73 40 83
Orebro 52 48 6.2 73 25 92
Ornskaldsvik 310 244 0.0 76 50 79
Ostersund 428 402 2.3 74 66 94
Country 29910 24 367 51 74 4 81
Table 9.5.1

Units with less than 20 respondents during 2016-2017 have been excluded.
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10 90-day mortality following

hip arthroplasty

Each surgical procedure entails a risk for the patient. Hip
arthroplasty is no exception. On the contrary, an increased
risk of infection and thromboembolic incidents is well docu-
mented. At the same time, the procedure is regarded as routine
surgery, which in combination with the demand for a high
level of production and short care times, could at worst lead
to a complication being discovered too late. Before they decide
whether to undergo a planned operation or not, detailed in-
formation must be given to the patient, including information
that a planned total arthroplasty involves an increased risk of
mortality during the first month compared with non-operated
peers.

90-day mortality is an open reported variable at the unit
level. The Hip Arthroplasty Register database is updated
several times each year with information from the Swedish Tax
Agency about the patients’ possible date of death.

The indications for arthroplasty are gradually widening.
Patients undergoing surgery are both older and younger than
previously. The older patients naturally run a greater risk of
serious complications whilst younger patients who undergo
surgery appear to have a greater degree of comorbidity. At
present, more risk patients are operated on compared with
previously, particularly at the larger units. An important
group of risk patients are those who undergo total arthroplasty
following an acute hip fracture. These individuals do not have
the same possibility of stabilising existing health problems prior
to the operation as fracture surgery must take place within a
day or so. This can be contrasted with those who undergo a
planned, osteoarthritis-related hip arthroplasty, where the date
of the operation can be postponed until the patient is suffi-
ciently well for the operation to go ahead.

10.1 Total hip arthroplasty

90-day mortality is an indicator that is often used to evalu-
ate the risks resulting from different medical therapies. The
reasons why a patient should die either during the actual hip
operation or within 90 days (and for reasons related to the
procedure) could be many although the predominant reasons
ought to be cardiovascular, cerebrovascular or thromboembolic
diseases.

The mortality figures are low. It should be noted that the
results are reported in parts per thousand. Consequently, the
past four years are analysed as a whole to compensate to a cer-
tain extent for the risk of random variation.

90-day mortality is higher following an operation at a uni-
versity/regional hospital and a county hospital compared
with a rural hospital, and particularly compared with private

care units. The disparities reflect the different composition of
patient groups who are operated on at each hospital. Units
that operate on fewer than 70% osteoarthritis patients have a
considerably higher mortality rate, which can be attributed to
the large number of fracture patients and in certain cases to the
number of tumour cases.

The 90-day mortality rate at Swedish hospitals varied during
the period 2014-2017 from 0-45%o. The national average is
7.1%o.

Regardless of whether the unit considers the mortality figures
to be ‘expected’ or not, we ought to analyse mortality figures
and their causes on a regular basis as part of patient safety
work. It is also vitally important that the units at hospitals
that take care of newly operated patients with complications
inform the operating unit about these cases. If the orthopaedic
surgeon does not see reports of these very serious incidents, it
would easy to assume they do not occur.

In in-depth analyses based on register data with regard to mor-
tality following total hip arthroplasty we can see the signif-
icance of both preoperative comorbidity and socioeconomic
background. Whether the prosthesis is cemented or not is of
lesser clinical relevance. Those patients with a fully cemented
total prosthesis reveal a higher level of mortality during the
first two weeks, although thereafter they have a lower level of
mortality than non-operated controls. Nor can any relevant
difference in 90-day mortality be noted in conjunction with
current patient selection for concurrent bilateral hip arthro-

plasty.

10.2 Fracture patients

A hip fracture patient runs a considerably higher risk of dying
than a patient who undergoes a planned procedure due to
osteoarthritis and other conditions. Regardless of her/his state
of health, a fracture patient requires acute surgery. They are
also generally more ill and more elderly than osteoarthritis pa-
tients. The 90-day mortality rate in the country was just below
13% in 2017, the same as the previous year. Depending on
which patients undergo hip arthroplasty, the mortality rate will
vary. If the most seriously ill patients instead receive internal
fixation — in the majority of cases an inferior alternative — the
mortality rate falls. The mortality rate varies from one hospital
to another — by 8-18% at the larger units. The table on page
94 includes a number of factors that could increase the risk of
carly death: aged patients, male gender, morbidity, and acute
fracture procedures (as opposed to planned secondary proce-
dures). If the unit’s mortality rate is higher than what could be
expected based on the ‘risk profile’, the clinical pathway ought
to be analysed in detail.
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Unit Number" Primary > 60, %° Women, %*  Mortality, %o®
osteoarthritis, %?

University or regional hospital

Karolinska/Huddinge 886 58 76 59 139
Karolinska/Solna 613 38 68 58 149
Linkdping 238 45 56 49 21.6
SU/MélIndal 2409 66 79 61 94
SUS/Lund 723 3l 83 61 254
SUS/Malmé 122 2 98 70 0.0
Umed 376 25 81 59 19.0
Uppsala 1041 47 69 60 22.8
Orebro 332 50 76 57 121
County hospital

Bords 583 62 88 59 123
Danderyd 1309 69 87 61 9.3
Eksjo 886 89 82 55 35
Eskilstuna 443 46 89 58 303
Falun 1083 88 81 58 5.7
Giivle 935 50 86 60 19.5
Halmstad 882 78 84 51 10.3
Helsingborg 507 61 89 57 12.0
Hiissleholm-Kristianstad 3313 85 84 55 4.6
Jonkdping 707 74 87 62 13.3
Kalmar 680 75 84 56 15
Karlskrona 134 13 95 73 454
Karlstad 858 57 84 60 13.0
Norrkdping 1044 68 83 58 10.9
NAL 88 7 98 66 12.8
Skvde 651 74 84 59 94
Sundsvall 333 48 84 59 9.1
Sodersjukhuset 1580 65 86 62 18
Uddevalla 1538 85 83 57 8.8
Varberg 915 85 88 60 45
Visterds 1750 58 88 60 357
Viixjo 549 75 82 62 5.6
Ostersund 1093 7 87 60 6.5

(the table continues on the next page)
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Mortality within 90 days, cont.
Primary total hip arthroplasty 2014-2017

Unit Number" Primary > 60, %° Women, %*  Mortality, %o®
osteoarthritis, %?

Rural hospital

Alingsds 77 92 86 59 2.6
Arvika 816 97 86 59 0.0
Enkoping 1457 98 90 61 14
Frolunda Specialistsjukhus 180 99 87 60 0.0
Gillivare 372 76 82 51 1.1
Hudiksvall 520 65 88 58 11.6
Karlshamn 975 90 84 56 11
Karlskoga 532 86 89 59 94
Katrineholm 922 98 82 57 22
Kungiilv 789 87 85 62 25
Lidképing 1160 92 86 55 1.8
Lindesberg 1455 89 85 59 1.5
Ljungby 684 79 86 56 10.5
Lycksele 1283 96 83 56 1.6
Mora 979 9 86 56 21
Norrtilje 555 83 88 62 0.0
Nykdping 641 65 89 61 414
Oskarshamn 1124 96 81 56 1.8
Pited 1441 92 82 59 2.2
Skellefted 524 78 84 60 13.6
Skene 550 90 80 60 0.0
Sollefted 767 88 88 58 8.3
Sunderby 137 3 94 53 445
Sodertilje 520 79 84 58 8.0
Torshy 482 89 86 55 10.6
Trellehorg 2693 89 77 58 11
Vishy 523 79 84 61 1.9
Viiirnamo 562 86 84 58 19
Véistervik 465 87 83 58 44
lingelholm 318 92 80 61 0.0
Ornskdldsvik 696 89 86 60 14

(the table continues on the next page)
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Unit Number” Primary 260, %° Women, %"  Mortality, %o®
osteoarthritis, %?

Private hospital

Aleris Specialistvard Bollniis 1175 96 81 55 2.6
Aleris Specialistvird Motala 2320 96 85 55 1.8
Aleris Specialistviird Nacka 815 99 78 64 0.0
Aleris Specialistvird Sabbatsherg 165 96 81 58 0.0
Aleris Specialistvéird Angelholm 366 96 84 59 5.6
Art Clinic Géteborg 145 100 79 54 0.0
Art Clinic Jonképing 141 100 72 47 0.0
Capio Artro Clinic 259 96 69 66 53
Capio Movement 1200 98 77 54 1.8
Capio Ortopediska Huset 1928 97 72 58 0.5
Capio S:t Goran 2107 89 84 64 34
Carlanderska 681 98 65 46 0.0
Hermelinen Specialistvérd 50 84 42 34 0.0
Ortho Center IFK-kliniken 603 94 52 38 0.0
Ortho Center Stockholm 2095 97 76 59 0.5
Sophiachemmet 920 100 52 39 23
Spenshult 97 81 80 65 0.0
Country 68 597 81 82 58 11

"Refers to the number of primary arthroplasties during the period. Units with fewer than 20 primary arthroplasties during the period are

excluded.

2 Proportion of patients operated due to primary osteoarthritis.
I Refers to the number of primary arthroplasties performed on the age group 60 years and older.
Y Refers to the number of women during the period.

Y Proportion of patiens with ASA class IV,

Y90-days mortality per mille (proportion of patients who have died 90 days afier primary arthroplasty).
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Mortality within 90 days

Fracture patients primary arthroplasty, 2014-2017

Unit Number" >80, %? Men, %% ASA=Ill, %* ASA=IV, %% Acvte fracture, %  Mortality, %°
University or regional hospital

Karolinska/Huddinge 495 58 38 6l 9 90 129
Karolinska/Solna 301 56 33 65 1 86 14.5
Linkgping 379 64 36 50 10 93 1.5
SU/Mlndal 1 646 60 35 48 5 93 13.5
SUS/Lund 864 55 33 61 4 89 9.6
SUS/Malmad 833 65 31 71 7 97 12.2
Umed 409 56 35 58 6 94 134
Uppsala 806 56 34 61 7 92 12.6
Orebro 319 61 30 44 4 85 9.6
County hospital

Bords 508 69 33 46 4 93 1.7
Danderyd 905 59 29 64 7 88 9.6
Eksjo 257 67 33 50 3 95 145
Eskilstuna 450 61 33 46 7 9 15.0
Falun 618 63 35 51 7 93 141
Giivle 617 60 32 4] 7 94 15.0
Halmstad 399 63 32 43 4 9% 10.6
Helsingborg 775 62 31 46 5 93 13.8
Hiissleholm-Kristianstad 745 59 36 51 6 88 151
Jonksping 3 64 2 55 7 94 1.5
Kalmar 337 51 29 40 2 94 10.3
Karlskrona 484 66 29 42 3 96 143
Karlstad 646 60 35 57 7 94 15.3
Norrkdping 453 61 34 48 4 88 145
NAL 479 62 35 61 9 98 172
Skvde 461 60 34 43 5 9 13.5
Sundsvall 481 56 34 4 3 95 139
Sodersjukhuset 1372 6l 33 63 8 87 12.2
Uddevalla 447 61 37 55 5 88 12.6
Varberg 394 61 36 43 4 92 1.7
Visterds 658 57 31 65 6 92 10.6
Viixjo 282 60 30 51 5 92 76
Ystad 132 71 29 58 10 99 12.5
Ostersund 447 60 30 42 9 93 10.6

(the table continues on the next page)
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Unit Number”? >80, %? Men, %* ASA=IIl, % ASA=IV, %* Acute fracture, % Mortality, %*
Rural hospital

Alingsés 177 56 4] 54 9 94 11.0
Arvika 29 59 45 38 7 86 10.3
Gillivare 196 53 35 44 13 94 141
Hudiksvall 309 51 36 42 6 92 145
Karlskoga 236 58 34 44 5 95 149
Kungiilv 333 51 39 46 6 96 13.0
Lidképing 213 68 3l 43 1 90 114
Lindesberg 116 59 34 39 5 89 8.1
Ljunghy 206 67 32 51 0 88 10.0
Lycksele 106 54 29 58 1 93 14.3
Mora 275 51 35 38 4 89 12.6
Norrtiilie 176 53 31 66 5 89 12.1
Nykaping 185 62 1) 55 1 9 07
Pited 3l 19 48 32 0 16 33
Skellefted 215 48 27 44 5 86 104
Sollefted 94 56 36 46 3 94 12.8
Sunderby 532 59 37 61 10 98 153
Sodertilje 186 4 34 68 4 95 10.0
Torshy 143 59 38 57 4 94 13.5
Trellehorg 42 12 29 12 0 0 24
Vishy 141 57 26 40 4 89 13.6
Viiirnamo 161 64 32 42 4 97 8.3
Véistervik 206 63 30 3l 3 94 11.0
Ornskdldsvik 246 62 32 55 9 94 14.5
Private hospital

Aleris Specialistvérd Motala 183 67 34 62 6 86 179
Capio S:t Goran 804 68 32 61 6 93 144
Country 24 325 60 33 53 6 92 12.7

URefers to the number of primary arthroplasties during the period. Units with fewer than 20 primary arthroplasties during the period are

excluded.

2 Refers to the proportion of operations on patients over 80 years.

Y Refers to the proportion of men being operated during the period.

? Proportion of patiens with ASA class I11.
Y Proportion of patients with ASA class IV,

% 90-days mortality percentage (proportion of patients who have died 90 days afier primary arthroplasty).
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11 Adverse events within 30 days and 90 days

The Hip Arthroplasty Register began reporting adverse events
in 2007. Apart from a change in the Swedish terminology, a
more significant change is that we have reformulated the defi-
nition of adverse event. We have opted to use the definition
formulated by the Knee Arthroplasty Register in collaboration
with the National Board of Health and Welfare. We have also
modified the definition to suit hip arthroplasty procedures.
The quality indicator is based on linking the Register’s data
with the National Board of Health and Welfare Patient Reg-
ister, where a list of diagnoses and intervention codes used in
conjunction with primary care admission or later admission is
sought. As there is often a delay late into the year before the
Patient Register data is complete for the preceding operating
year, we have opted to include data up to October 1, 2016 in
order to be able to acquire a complete 90-day follow-up. By
reason of the fact that we have amended the definition of ad-
verse event, we have conducted a national analysis of the most
recent 10-year period. New for this year is that we also present
adverse events following the first reoperation.

11.1 Method

The information in the Hip Arthroplasty Register relating
to hip arthroplasties (and reoperations) is used together with
admissions with complication codes in the National Board of
Health and Welfare Patient Register (PAR) in order to analyse
readmissions following hip arthroplasty.

Only one operation (the most recent) is taken into account
when both hips were operated on within 90 days. Details are
included in the Hip Arthroplasty Register of all admissions
that matched hip arthroplasty in terms of personal identity
number, and where the date of the operation listed in the Hip
Arthroplasty Register fell between the admission date and dis-
charge date at an inpatient facility registered in PAR, or where
the admission date in PAR fell within 90 days after the date of
the operation (or the reoperation date in the case of reopera-
tions). In order to include a full 90-day follow-up period, hip
arthroplasties carried out after October 1, 2016 were excluded.

An adverse event is linked to hip arthroplasty via the selections
described in the code list.

The indicator is then calculated as a proportion of hip arthro-
plasties followed by an adverse event from all hip arthroplasties
in each analysis group (primary elective total arthroplasties,
standard patients, fracture patients and first reoperation).

Definition of adverse events

The term ‘adverse events’ refers to all forms of readmission
that can be assumed to be linked to the procedure that was
carried out. This not only applies to local complications but
also to general complications and death. The complications
are divided into surgical, cardiovascular and medical complica-
tions, and are based on diagnosis and intervention codes used
in conjunction with inpatient care that are reported in PAR.
The surgical complications are also divided into intervention
diagnosis codes, which indicate a complication, as well as
diagnosis codes for hip conditions that are probably a compli-

cation following the operation. The codes are listed in Table
11.1.1, and the method is described in detail in the ‘Method’
box.

We report results on the hospital level for

1) Elective total arthroplasties where acute fracture patients,
sequelae following a hip fracture, and tumour patients have
been excluded.

2) Fracture patients who have undergone total arthroplasty or
hemiarthroplasty as a result of an acute fracture or sequelae
following a hip fracture

3) The standard patient

4) Patients who undergo a first reoperation.

Trends

Over the 10-year period 2007-2016, the proportion of
adverse events fell for elective, standard and fracture patients
(Figure 11.1.1). In the case of elective patients, the 90-day in-
cidence fell from 8% to 6%, for the standard patient it fell from
6% to 4%, and for fracture patients from 34% to 31%. How-
ever, the complication rate for first-time reoperations increased
from 23% to 30% (Figure 11.1.2). This information should
be interpreted cautiously. In the group of patients who under-
went a reoperation for the first time, all patients are included,
regardless of the diagnosis, in conjunction with the primary
operation, or if the primary operation was total arthroplasty or
hemiarthroplasty. As we started registration of hemiarthroplas-
ties (and reoperations following hemiarthroplasty) in 2005,
the proportion who underwent hemiarthroplasty among those
who underwent a reoperation has gradually increased. For ob-
vious reasons, these patients run a high risk of experiencing
complications even after a reoperation. In addition, diagnosis
registration of both local and general complications has im-
proved over time. Nevertheless, we have identified an area in
which there is scope for improvement.

Strengths, sources of error, and weaknesses

The possibility of linking Register data with the Patient Reg-
ister means that we can incorporate an important quality in-
dicator that provides guidance on early adverse events. This is
a variable which, in addition to reoperations and mortality,
is not picked up on in the Register. We regard the new set of
codes that define an adverse event as being better at capturing
events that are probably linked to the operation and which
could potentially be avoided or prevented. The strengths of
the analysis are underpinned by the fact that we use a set of
codes that were originally produced by the Knee Arthroplasty
Register through in-depth work carried out together with the
National Board of Health and Welfare.

There are of course weaknesses and sources of error in the
analysis. For example, only adverse events that occurred during
primary care or in conjunction with readmission are included.
Outpatient visits are not included, which could mean that a
dislocation that is repositioned at an accident and emergency
unit, and where the patient then returns home, are not picked
up on. This also applies, for example, to venous thromboses,
which in the majority of cases do not lead to inpatient care.
Furthermore, the coding routines differ between county coun-
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cils and hospitals. In certain cases, there could be financial in-
centives to register a large number of codes in order to raise
the DRG (diagnosis-related group) score, where the threshold
for including certain complication codes differs between units.

Comparing results between units is not the primary pur-
pose of the quality indicator. The most important thing is to
follow a unit’s results over time and stimulate local analyses in
order to acquire a better understanding panoramically of ad-
verse events and thus identify areas for improvement.

Finally, the Register would like to extend its sincere thanks to
Erik Wahlstrom at the National Board of Health and Welfare
Register Service for his help and service-mindedness in the
work involved in making the analyses.

¢ The definition of an adverse event has changed and is
similar to the definition used by the Knee Arthroplasty
Register.

* For both the standard patient as well as elective and frac-
ture patients, the incidence of adverse events has fallen
over the past 10 years.

e Adverse events following a first-time reoperation have
increased.

e There is a significant variation between different hospi-
tals in the incidence of adverse events for all categories.

* There are major opportunities for improvement in the
care system in order to avoid adverse events, particularly
for fracture patients and in conjunction with reopera-

tions.
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11.2 Results on unit level
2014-2016

The incidence of adverse events within 30 and 90 days for elec-
tive patients, standard patients, fracture patients, first reoper-
ations and other or later reoperations (Tables 11.2.1-11.2.5)
is presented on the unit level. In all categories there is consid-
erable variation between units and a number of units are well
above the national average. For elective patients, the variation
in adverse events within 90 days is 0-12%, with a national
average of just over 5%. The variation for elective patients is
0-13%, with an average of just under 4%. Fracture patients
vary between 16% and 42%, with a national average of 31%.
The greatest spread is noted for reoperations, where the inci-
dence varies from 0% to 54%, with an average of 28%.

Adverse events for fracture patients

A person who fractures their hip, and subsequently under-
goes hip arthroplasty, is often an individual with one or more
diseases. Only 4% belong to ASA class I, i.e. completely
healthy. Furthermore, it is important to operate on a hip frac-
ture within 1-2 days, and there is thus very little opportunity
to optimise health status before the procedure. This can be
contrasted with an individual with osteoarthritis, who under-
goes surgery following a careful review of their general health.
A person who is far too ill is often advised to refrain from
undergoing surgery, as opposed to the fracture patient, who
must always undergo surgery. Consequently, adverse events are
more common following a fracture arthroplasty procedure and
the panorama is different. For fracture patients, the Register
has opted to also add codes for urinary tract infection, as it is
both a known and an avoidable complication (related to the
use of a urinary catheter) and a disease that can seriously affect
an aged individual.

All adverse events after primary operation

Adverse events within 30 days

== Elective patients
30% | == Fracture patients
== Standard patient
25% %
20% A
15% -
10% -

Adverse events within 90 days
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\
e ———
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If all types of adverse events are taken into account, the
occurrence has remained essentially unchanged over the past
10 years for both women and men. Women are affected in
25-30% of cases within 90 days, compared with men, who are
affected in 35-40% of cases. The number of hip-related events
(‘surgical events’) is falling for both genders. This probably

reflects a better choice of operating technique (direct lateral

approach, cemented arthroplasty etc.) in recent years compared
with 2007. Cardiovascular events for women are also falling.

Men develop complications to a greater extent than women.
The difference between the genders is greater following a
fracture than following an osteoarthritis procedure. Scientific
studies are consistent in their finding that the prognosis

All adverse events after reoperation

Adverse events within 30 days

Adverse events within 90 days
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following a hip fracture is poorer for men, a contributing factor
being that men are less healthy at the time of the fracture.

The mortality rate during the first six months is high. It should
be borne in mind that a number of deaths are due to other
reasons, although it is estimated that one in four deaths are
directly related to the fracture.

The fact that hip fracture patients are affected more frequently by
complications could naturally be a reflection of their morbid-
ity before the fracture, although better care, both in conjunc-
tion with the operation and subsequently, could realistically
reduce the risk. The focus in present-day healthcare is often
on short care times and streamlining the care process. Current
research shows, however, that adopting a multidisciplinary
approach with both orthopaedic and geriatric experts would
benefit the patient.

Cardiovascular adverse events after primary operation

Adverse events within 30 days

Adverse events within 90 days
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Codes for adverse events

1CD 10 and KVA codes Additional codes

for fractures

Used for primary arthro-  Used for reoperations and

revisions

plasties

Surgical

A

If the measure occurs after

If the measure occurs during

NFAO2, NFATI, NFAT2,

Measure code for hip the date of surgery OR a care event after the date of NFA20, NFA21, NFA22, NFC,
arthroplasties. during a care event after the | surgery. NFF', NFG', NFH', NFJ', NFK,
Complications or suspected date of surgery. NFL, NFM', NFQO9, NFS’,

complications.

NET', NFU09, NFUT9, NFU39,
NFUS9, NFU99, NFW',
QDAT0, QDBOO, QDBOS,
QDB99, QDE35, ADG30,
TNFO5, TNF10

I the measure occurs during
a care event after the date
of surgery.

If the measure occurs during
a care event after the date of
surgery.

NFU49

DA

If they occur as main or

If they occur as main diagnosis

6978, G979, M966F, M968,

Diagnosis for complication codes | secondary diagnosis during | during rehospitalization. M969, 7810, T812, T813,
which should have been used the date of surgery or as 1814, 1815, 1816, 1817,
during complication. main diagnosis during T818, T818W, 819, T840,

rehospitalization.

T840F, 7843, T843F, T844,
1845, T845F, T847, T84TF,
1848, T848F, 1849, 7888,
7889

DB If they occur as main or If they occur as main diagnosis | G570, G571, 6572, M00O,
Diagnosis for hip related secondary diagnosis during | during rehospitalization. MOOOF, M002F, MOOSF,
illnesses. Probably complication | the date of surgery or as MOO9F, M243, M244,

near the operation.

main diagnosis during
rehospitalization.

M244F, S730, S74', 575",
S76°

If they occur as main I they occur as main diagnosis | M240F, M245F, M246F,
diagnosis during during rehospitalization. M610F, M621F, M662F,
rehospitalization. M663F, M843F, M86OF ,
M86IF , M866, M866F ,
M895E
Cardiovascular
DC If they occur as main or If they occur as main or 121, 124", 1260, 1269, 1460,
Diagnosis for serious secondary diagnosis during | secondary diagnosis during 1461, 1469, 1490, 160°, 161",

cardiovascular illnesses.
Probably complication near
the operation.

the date of surgery or as
main diagnosis during
rehospitalization.

the date of surgery or as
main diagnosis during
rehospitalization.

162", 163", 1649, 165", 166",
72', 174", 1770, 1771, 1772,
1819, 182, 1978, 1979, 1809,
1819, 7811

Medical
DM If they occur as main or If they occur as main or 180", 13°-J18, 1952, J953, | N300, N308, N309,
Diagnosis for medical illnesses. | secondary diagnosis during | secondary diagnosis during the | J955, 1958, 1959, 196", 1981, | N390

Can be related to operation if
they occur shortly thereafter.

the date of operation or
as main diagnosis during
rehospitalization.

date of operation or as main
diagnosis during rehospitali-
zation.

K25" K26, K27', L89", N17,
N990, N998, N999, R339

If they occur as main
diagnosis during
rehospitalization.

If they occur as main diagnosis
during rehospitalization.

120°-122, K29, K590, N991

Table 11.1.1
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Adverse events within 30 days

Adverse events for elective patients
Every row represents a unit, index operation 2014-2016

Adverse events within 90 days

Aleris Specialistvard Bollnas -1 ——1
Aleris Specialistvard Motala -+
Aleris Specialistvard Nacka{ — —@— 1 —0—
Aleris Specialistvard Sabbatsberg | @—— 1 o— 1
Aleris Specialistvard Angelholm { —@—— | ——
Alingsas - —— — 00—
AArtC(lllini(:JG(‘ilt(eborg 1 —@— —QT
rt Clinic Jonképing { —@—————
Arvika + T
Boras - —— —_—
Capio Movement + +
Capio Ortopediska Huset - - . - :
Capio S:t Goran ——
Carlanderska{ —@— ! —-— !
Danderyd - 1 —e— . ——
Eksjd - 10— —o—
Enkdping - == ==
Eskilstuna - —_—— ! @
Falun - —-—! —-— |
Frélunda Specialistsjukhus 1 —@——+ ——1i
Gallivare - —0—— —Q—
Gavle ——+ ——t
Halmstad I ——  ——
Helsingborg - —1— ——
Hermelinen Specialistvard | @ T @ T
Hudiksvall ;’1— T._'_|_
Hassleholm-Kristianstad
Jonkdping - + +
Kalmar —— O
Karlshamn - —b— ——
Karlskoga | —— ——
Karlstad + —IQ—
Karolinska/Hudginge . , —O— , —&—
Karolinska/Solna —— ——
Katrineholm - —O— —O—-
Kungélv 1 l—e—— —o—
Lidkaping —— —0—
Lindesberg - -— ! —-o—
Linkdping A 1 1
Ljungby - ——— ——
Lycksele - —— ——
Mora - ——i —0—1
Norrképing - —+@— ——
Norrtélie — 00— — 00—
Nykoping | -—— —
Ortho Center IFK—Klinken 1 —-@— — 1
Ortho Center Stockholm 4 @- | @ 1
Oskarshamn - -— -—
Pited - - -,
Skegeﬂeé 1 ;. T — . ——O—
kene {  —@— ——
Skévde - —— —o—
Sollefted —— =50
Sophiahemmet{  -@— ! -o— !
Spenshult - —_—— ke
SU/MglIndal - —o—
Sundsvall —————— 00— ;
SUS/Lund ——— ——
Sédersjukhuset - ! —— ! ——
Sédertalie | S — ———
Torsby — ———
Trelleborg - @ 1 @ 1
Uddevalla - —— —e—
Umea A 1 1
Uppsala —— I ——
Varberg - —— -—@—
Visby —— —T 00—
Varnamo - —— ——
Vastervik 1 —— —0—i—
Vasteras - + TO—
. Vaxjo A —— —X—
Ang(%lh%lm . i i @
rebro{  —@—— ———
Ormskoldsvik —p—
Ostersund JI—Q— +Q—
0% 5% 10% 15% 0% 5% 10% 15%

Figure 11.2.1 The proportion adverse events at unit level. Units with less than 20 registrations have been excluded.
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Adverse events for "standard patient"
Every row represents a unit, index operation 2014-2016

Adverse events within 30 days

Adverse events within 90 days
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Aleris Specialistvard Bollnas {  -@— 1 -+
Aleris Specialistvard Motala - -@— -0+
Aleris Specialistvard Nacka 4  —@—+ ——
Aleris Specialistvard Sabbatsberg | @—+ o— 1
Aleris Specialistvard Angelholm {1 ~@—+ ——+
Alingsas +—@— T
Art Clinic Goteborg {  ——@——— )
Art Clinic Jonképing |  ——@—— —
Anvika{  —@t— ——
Boras - 1 @ 1 @
Capio Movement —— —0—
Capio Ortopediska Huset 1~ @t o
Capio S:t Géran - 1—@— 1 —@—
Carlanderska{ —@—r — i
Danderyd —— ——
Eksjo 1 — 00— ——
Enképing{  —@1 -
Eskilstuna {1 @ T T @
Faun{ —@—T —0—
Gallivare 1 —@1T—— ——
Gavle —1T— —
Halmstad —— 1——
Helsingborg —T— ——
Hudiksvall 1 —@—— —0— —
Hassleholm-Kristianstad { @~ s o
Jonksping{  —@—— —
Kalmar - —— 00—
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Figure 11.2.2 The proportion adverse events at unit level. Units with less than 20 registrations have been excluded.
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Adverse events for fracture patients
Every row represents a unit, index operation 2014-2016

Adverse events within 30 days

Adverse events within 90 days
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Figure 11.2.3 The proportion adverse events at unit level. Units with less than 20 registrations have been excluded.
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Adverse events after first reoperation
Every row represents a unit, first reoperation 2014-2016

Adverse events within 30 days

Adverse events within 90 days
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Figure 11.2.4 The proportion adverse events at unit level. Units with less than 20 registrations have been excluded.
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Adverse events after second or later reoperation
Every row represents a unit, second or later reoperation 2014-2016

Adverse events within 30 days

Adverse events within 90 days
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Figure 11.2.5 The proportion adverse events at unit level. Units with less than 20 registrations have been excluded.
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Adverse events after first revision
Every row represents a unit, first revision 2014-2016

Adverse events within 30 days

Adverse events within 90 days
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Figure 11.2.6 The proportion adverse events at unit level. Units with less than 20 registrations have been excluded.
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Adverse events after second or later revision
Every row represents a unit, second or later revision 2014-2016

Adverse events within 30 days

Adverse events within 90 days
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Figure 11.2.7 The proportion adverse events at unit level. Units with less than 20 registrations have been excluded.
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12 Fracture treatment with total
arthroplasty or hemiarthroplasty

This chapter covers total hip arthroplasties and hemiarthro-
plasties performed due to acute fractures and sequelae follow-
ing an early hip fracture. In total, 6,033 operations were reg-
istered in 2017, which means that we can note a steady level
of around 6,000 procedures per year during the past decade.
The analyses in this chapter are based on 75,313 operations
carried out between 2005 and 2017. Monoblock prostheses,
which are no longer used, have been excluded. The number in
each age group — under 75 years, 75-85 years, over 85 years —
has stabilised in recent years, and is around 1,300, 2,400 and
2,300 each year respectively (Figure 12.1).

For hemiarthroplasty patients, the incidence of dementia is
also registered. In 2005, 28% had some degree of dementia.
The proportion increases each year, and in 2017, 37% of hip
arthroplasty patients were suffering from either obvious or
suspected dementia.

Choice of implant and technique

Both bipolar (1,017) and unipolar (2,920) hemiarthroplasties
fell slightly in 2017, whilst total hip arthroplasties continued
to increase, with 2,075 patients undergoing total hip arthro-
plasty last year (Figure 12.2). Two-thirds were operated on
via a direct lateral approach, and one-third via a posterior
approach (4,245 and 1,680 respectively). There have not been
any major changes over the past five years (Figure 12.3).

As previously, a small number of implant models are used: the
three most common stems cover more than 90% of the oper-
ations. There are more options for a hemi head or acetabulum
cup, with the 10 most common accounting for 86%. There
are very small changes with regard to the choice of stem (Table
12.1). On the cup side, the Avantage dual mobility cup contin-
ues to increase. Just over 2% of uncemented stems were used in
2017, which is a decrease compared with previous years, and
such a low proportion is probably unique compared to other
countries (Table 12.2). Prosthesis survival data' has been cal-
culated for the most common stem types for fracture patients.
The four most common cemented stems have approximately
the same six-year survival rate, i.e. 95-96% (Figure 12.8-11).
The uncemented stem Corail is presented as a group, as the
different variants represent far too small a number for analysis
(Figure 12.12). This prosthesis survival rate is poorer than the
cemented stems at six years, although the confidence interval
is wide at the end of the follow-up period. The results for all
stems should of course be interpreted cautiously, as a varying
degree of revision reporting and different treatment strategies
in conjunction with complications etc., could produce a dis-
placed picture of the true clinical results.

The most common cemented stem types provide a relatively
good result with comparatively few reoperations. However,
reality for the patient could be different — not all complications
lead to a reoperation.

Reoperation and revision

In total, 3,745 reoperations have been reported to the Register
since 2005, representing a reoperation rate of 4.9%. Revisions
account for 2,540 of these, where the prosthesis is replaced or
extracted, either wholly or in part.

A Kaplan—Meier analysis” shows that younger patients undergo
revision surgery to a greater extent than older patients (Figure
12.4). In this respect, we must point out that the correspond-
ing figure in last year’s annual report was incorrect. Those who
receive a prosthesis after internal fixation of the fracture failed
(secondary prosthesis) also run an increased risk (Figure 12.5).
The same type of survival analysis regarding approach shows
that a lateral approach is preferable — from a revision risk point
of view — during the first 10 years. Thereafter, the difference
is no longer significant (Figure 12.6). The different prostheses
carry the same risk of a revision throughout the whole of the
follow-up period with one exception. Bipolar hemiarthroplasty
reveals a higher risk of revision during the first two years com-
pared with unipolar hemiarthroplasty and total arthroplasty
(Figure 12.7). It should be noted that in previous annual
reports the Register used reoperation as an outcome in this
analysis. This year revision is used.

During the first years of registration, the Register identified
an increased risk of revision for bipolar heads. Continued
follow-up has shown that the increased risk only applies to
early revision. If the protective effect with regard to acetabu-
lum erosion (see below) is included, bipolar arthroplasty now
appears to be a good alternative for individuals who are con-
sidered to have many years of life remaining after the fracture.
Total arthroplasty in certain analyses (see below) results in a

Primary arthroplasty  Primary arthroplasty

2005-2017 2017

Number %  Number %
Aseptic loosening 194 0.3 2 0.0
Deep infection 1250 1.7 100 1.7
Fracture 805 11 5 0.1
Implant fracture 3 0.0
Dislocation 1077 14 64 11
Technical cause 40 0.1 5 0.1
Pain 50 0.1
Other 81 0.1 2 0.0
Acetabular erosion 51 0.1
No reoperation 71762 953 5834 97.0
Total 75313 100.0 6012 100.0

Number of reoperations (secondary open surgery) and its causes,
reported to the register until 2017-12-31.

'Observe that the registry has used reoperation as outcome in this analysis in earlier yearly reports. This year revision is used.
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reduced reoperation risk. If the clinical studies that exist are
considered as well, total arthroplasty is the better alternative
for slightly younger, healthier and active fracture patients.
However, the procedure could be technically more demanding
than for hemiarthroplasty, and the unit’s emergency care ex-
pertise could be crucial to the choice of prosthesis.

Table 12.3 shows reoperations within six months at partici-
pating units. For the country as a whole, the proportion is
3% and between units the proportion varies from 0% to 12%.
The majority of reoperations thus take place early on. This is
an important quality indicator, although the report should be
read with some reservations. A number of unreported cases
could exist for different reasons. In addition to underreport-
ing, the units could be inclined to a varying degree to operate
in the event of complications. There is a desire perhaps not to
expose an aged fracture patient to a new operation for medical
reasons, or it could be that the patient declines the offer. Local
treatment traditions can also have an impact. In the case of a
suspected infection, for example, the operation is nowadays
usually carried out on an acute basis and the infected tissue
is debrided and resected in an attempt, in combination with
the right antibiotics, to heal an infection and preserve the pri-
mary prosthesis. How forthwith this infection diagnosis and
treatment is, varies between units throughout the country and
could to a certain extent explain the variation in the reopera-
tion rate.

If a unit mainly carried out secondary prosthesis procedures,
this could explain the higher reoperation rate (Figure 12.5).
Another reason for a higher reoperation rate could be use of
either an uncemented stem or a posterior approach, which
could entail an increased risk of periprosthetic fracture or dis-
location. If a unit has a high proportion of reoperations, the
Register proposes a local improvement programme, including
an in-depth analysis. This could take place within the frame-
work of a residents project, and the Register Management
Team is willing to help and mediate the experience available
from previous quality assurance initiatives. As always, the
reoperations are listed under the hospital that carried out the
primary procedure, regardless of where the reoperation takes
place.

Reoperation — risk factors

With a Cox regression analysis, we evaluate how the factors
covered by the Register affect the risk of complications that
lead to a reoperation. Certain factors cannot be influenced —
men, for example, run a higher risk of reoperation than women.
Younger people run a higher risk than older people. A reopera-
tion as an outcome is a relatively blunt instrument. A number
of patients who suffer complications are either advised not to
undergo a new operation or they make the decision person-
ally not to undergo a new operation, among other things for
health reasons. The Register is also aware of a certain degree of
underreporting of reoperations. In this case, we appeal to par-
ticipating units to establish and maintain good routines, and
to bear in mind that all open interventions in and around the
hip should be reported. Soft tissue procedures in conjunction
with an infection and fracture surgery without revision of the
implant itself in particular tend to be forgotten.

The orthopaedic surgeon chooses the implant according to
the patient’s general health and level of functioning. Healthy,
active patients often undergo total arthroplasty. They live for
a relatively long period of time after their hip fracture and in
time they may develop complications. In that case, because
they are healthy, they to a large extent undergo a reoperation.
'The opposite applies to those who undergo a unipolar arthro-
plasty — they live for a short period of time and could be too ill
to undergo surgery again. Consequently, unipolar arthroplasty
is might be associated with far fewer reoperations than total
arthroplasties. As a result, the comparison between the pros-
theses needs to be adjusted for other factors in the regression
analyses presented below.

Patients under the age of 75

The unadjusted reoperation rate is just over 6%. The ‘classic’
risk factors, i.e. male gender and secondary intervention (joint
arthroplasty following failed internal fixation) entail a clear in-
crease in risk. Posterior approach and uncemented stem also
increase the risk of reoperation, regardless of the cause. Total
arthroplasty is associated with a lower risk of reoperation than
hemiarthroplasty. The result remains following adjustment
for the ASA classification and BMI. Healthier patients (ASA
1-2) run a lower risk of undergoing a reoperation than those
classified as ASA 3-5. Patients who are overweight are also
at greater risk compared with those whose weight is normal.
Underweight does not have any impact.

Number of Unipolar prosthesis Bipolar prosthesis Total prosthesis All prostheses
primary Number % Number % Number % Number %
arthroplasties
<75 years 15393 152 6.0 154 79 703 64 1009 6.6
75-85 years 28599 569 48 449 54 412 49 1430 50
> 85 years 31321 617 34 468 4.5 134 4.6 1219 39

Number of reoperations (secondary open surgery) divided into age groups and types of prostheses which have been reported 1o the registry until

2017-12-31. Observe that thess are unadjusted results.
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Patients between the age of 75 and 85

The reoperation rate is slightly lower (5%), although the risk
factors are roughly the same as for those under the age of 75.
The patient’s BMI, however, does not impact on the risk of
reoperation. If we restrict the analysis to those who have un-
dergone hemiarthroplasty, no difference is noticed in the risk
between bipolar and unipolar arthroplasty. Dementia increases
the risk of reoperation.

Patients over the age of 85

The oldest group has the highest rate of early mortality, which
could be the reason for the slightly lower reoperation rate, 4%.
The risk factors are mainly the same as those in the younger
age groups. BMI is not considered to be of any significance. In
the separate hemiarthroplasty analysis, adjusted for ASA classi-
fication, unipolar arthroplasty is associated with a lower risk of
reoperation compared with bipolar arthroplasty.

Clinical significance

Sweden’s low proportion of uncemented stems, unique by
international standards, would appear to be wise as this type
of stem involves an increased risk of periprosthetic fracture.
Unipolar arthroplasty seems to function well in the oldest age
group, although it reveals a clear association with acetabulum
erosion and ought to be avoided in those patients with long
expected survival and a high level of activity. Total arthroplasty
is associated with the lowest reoperation risk, particularly in
the under-75 age group. The use of total arthroplasty is also
gradually increasing in Sweden.

In the case of hemiarthroplasty, a posterior approach continues
to be associated with both a clear increase in the risk of dis-
location, and an increased risk of reoperation in general, and

should be avoided.

The end result for the different types of arthroplasty, i.e. total
arthroplasty, unipolar arthroplasty, unipolar hemiarthroplasty,
and bipolar hemiarthroplasty, are the same, measured in terms
of prosthesis survival. The result can be interpreted as such that
Swedish orthopaedic surgeons choose a suitable implant for
their different patient groups, i.e. the implant that best meets
the patient’s functional requirements.

An uncemented stem and posterior approach increase
the risk of reoperation in general, and periprosthetic
fracture and dislocation in particular. Based on the
manner in which Swedish orthopaedic surgeons opt
to use the different types of arthroplasty, this results in
relatively similar results regarding arthroplasty survival.
Unipolar hemiarthroplasty increases the risk of reopera-
tion as a result of acetabulum erosion, thus making it a
poor choice for active patients with a long remaining life

expectancy.

It should be borne in mind that all open procedures in
and around the hip must be reported. Do not forget to
report soft tissue procedures in conjunction with infec-
tion and fracture surgery.
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Age groups — fracture-related arthroplasty
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Surgical approaches - fracture-related arthroplasty
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Implants - fracture-related arthroplasty
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15 most common stem components for fracture patients

Stem 2005-2012 2013 2014 2015 2016 2017 Total" %?
SPIl standard 20790 2 751 2976 3081 3390 3318 15516 50.8
Exeter standard 12755 2057 2076 2119 1994 1954 10 200 334
MS-30 polished 1447 325 323 321 318 304 1591 5.2
Covision straight 1353 373 385 345 251 231 1585 5.2
Corail 1192 126 110 108 79 72 495 1.6
(PT 2674 382 7 4 2 10 405 1.3
Exeter long 216 34 38 29 23 33 157 0.5
Bi-metric X por HA NC 227 46 17 14 11 7 95 0.3
Wagner Cone 76 29 YA 17 12 12 9 0.3
Restoration 54 16 7 12 19 12 66 0.2
MP proximal standard 92 20 18 10 4 13 65 0.2
(LS 197 13 5 12 4 1 45 0.1
(PTlong rev 50 13 6 3 7 2 3 0.1
Accolade straight 41 10 4 3 1 7 25 0.1
Accolade II 0 3 5 0 7 8 23 0.1
Other 5376 43 22 20 32 37 154 0.3
Total 46 540 6241 6020 6098 6154 6031 30 544

Table 12.1

URefers to the number of performed arthroplasties during the last five years.
2 Refers to the proportion of the total number of primary arthroplasties performed the last five years.

15 most common cup/head components

Cup/hemiprosthesis head 2005-2012 2013 2014 2015 2016 2017 Total" %?
Unipolar prosthesis head (Link) 7968 1557 1758 1755 1971 1939 8980 294
UHR Universal Head 5122 670 742 836 831 171 3856 12.6
Unitrax modular endohead 996 564 524 468 534 656 2746 9.0
Lubinus x-link 205 250 338 466 611 548 2213 7.2
Covision unipolir 1367 376 397 348 253 221 1601 5.2
Marathon 1164 393 34 302 269 274 1562 51
Lubinus 5002 446 373 297 152 146 1414 4.6
Avantage 382 203 235 232 321 401 1392 4.6
V40 unipolar 3671 367 348 336 158 8 1217 4.0
Exeter Rim-fit 158 151 184 224 275 305 1139 3.7
Vario cup 6676 186 128 131 159 108 12 2.3
MultiPolar Bipolar Cup 454 126 137 145 135 131 674 2.2
Unipolar 713 90 96 100 97 90 473 1.5
Polarcup cemented 121 76 60 83 90 95 404 1.3
IP Link 52 33 64 7 83 92 343 11
Other 10730 752 312 308 214 215 1801 5.7
Total 44781 6240 6020 6102 6153 6012 30527

Table 12.2

URefers to the number of performed primary arthroplasties the past five years.
2 Refers to the proportion av the total number of primary arthroplasties performed the past five years.

Copyright © 2018 Swedish Hip Arthroplasty Register
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Reoperations within six months per unit

Fracture patients 2015-2017

Unit No. of primary No. of re- %% Unit No. of primary No. of re- %3
arthrplasties”  operations? arthrplasties”  operations?
University or Rural hospital
regional hospital Alingsés 89 10 17
Karolinska/Huddinge 259 1 45 Gillivare 81 6 78
Karolinska/Solna 143 9 6.4 Hudiksvall 125 3 95
Linkeping 170 4 25 Yurlskoga 142 12 8.5
SU/MIndal 825 9 11 i 163 3 91
SUS/Lund 426 13 31 R 102 3 30
SUS/Malmé 404 14 3.6 Lindesberg 54 3 59
Umed 25 5 24 Ljungby 102 5 5.0
el - LE M ydksele 58 ] 17
Orebro 155 6 4.0 Mora 178 4 39
County hosptal Norrle 88 4 46
Bords 236 5 2.2 Nykaping 95 4 44
Danderyd 482 1 24 Pited 95 0 00
Eksid 1 : B4 Sieliefred 123 5 42
Eskilstuna 234 1 50 Sollefted 9 0 00
Falun 3 16 ] Sunderby 198 3 1.6
i L 4 13 idertle 95 3 34
Halmstad 200 7 37 Tkl 7 0 00
Helsingborg 383 17 47 Trelleborg 25 0 00
Hiissleholm- 367 12 34 .
Kristianstad Visby &0 2 34
Jonksping 158 7 46 Vf’"“'“." B8 ! 0
Kalmar 19 2 g Vo 108 3 29
Karlskrona " 6 2% Ornskéldsvik 158 1 0.7
Karltad 361 10 g9 Private hospital
Norrkiping 2% : 04 alstr(llsluSpeuuhstvurd 81 1 1.3
NAL 459 6 W apio St Giran 373 9 26
Skovde 229 12 4 [ty 12203 355 30
Sundsvall 246 5 20
sdersiokh Table 12.3
Sodersjukhuset 670 16 25 U Refers to the number of primary operations during the period.
Uddevalla 23 0 0.0 Units with fewer than 20 primary arthroplasties are excluded.
b 19 4 99 “:’Reﬁ’rs tg the number of reoperations wit.bin six ma(lth&.‘ .
9 Proportion of reoperations computed using competing risk analysis
Viisterds 340 9 2.8 at six months follow-up.
Viixjo 152 2 14
Ystad 105 1 1.0
Ostersund 236 9 4.0

Copyright © 2018 Swedish Hip Arthroplasty Register
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13 Register development — value compasses

The Hip Arthroplasty Register began reporting hospital results
openly in 1999. The number of variables reported in this way
has increased over the years, and they are presented in tabu-
lar form at different places in this report. These tables are by
necessity extensive, and at times difficult to interpret. Further-
more, it is difficult using tables to acquire a quick overview
of the results of the units in multiple dimensions. In order
to facilitate interpretation and to quickly gain an overview of
the results of the units, we make use of what is termed the
value compass, which includes seven or eight outcome vari-
ables (compass points). The compasses are produced purely
with the aim of acquiring a quick and pedagogical overview. A
deviating result in a value compass is an indication that there
is scope for improvement. The compass ought to be viewed
as a simple signalling system. We have produced value com-
passes for all total arthroplasty patients, standard patients, and
patients who have undergone an arthroplasty procedure as a
result of a fracture.

Each variable has been re-scaled to values from 0 to 1. The
lowest value (0.0) for the variables is the origin and the highest
value (1.0) is on the periphery. The limits are determined by
taking the highest and lowest mean value (on the unit level)
+/- one standard deviation. The national mean value is stated
for each compass point through the outer edge of the red area.
Each unit’s mean value for the variable in question is given
for each compass point through the outer edge of the green
area. The values within the red area are lower than the national
mean value, and values outside the red area are higher. The
more of the red field that can be seen, the poorer the results. It
should be noted that the observation period for the variables

differs.

13.1 Register follow-up after
total hip arthroplasty

Result variables in value compasses:

* Patient satisfaction at one-year follow-up.

e Pain relief. The value is calculated by subtracting the pain
value reported one year after the operation from the pre-
operative pain value.

* Improvement in health-related quality of life (gain in the
EQ-5D index). The value is calculated by subtracting the
EQ-5D index one year after the operation from the
preoperative EQ-5D index.

* ‘Adverse events within 90 days. For definitions, see the “Ad-
verse event’ section in Chapter 13. The indicator also in-
cludes mortality. Reporting ‘adverse events' using a higher
number and variability creates a dimension in the compasses
that offers greater scope for improvement.

* Completeness. Completeness on the individual level accord-
ing to the most recent linkage with the Patient Register at the
National Board of Health and Welfare.

* Reoperation within two years. Reports all forms of reoper-
ation within two years following a primary operation and
during the most recent four-year period.

e Five-year implant survival. Implant survival after five years
using Kaplan—Meier statistics.

* Ten-year implant survival. The same variable as above but
with a longer follow-up period. As selection as a ‘standard
patient’ is based, among other things, on BMI and ASA
classification (which we have registered since 2008), there is
no data available for 10-year implant survival for a standard
patient.

Linked to the value compass for each unit is a graphic
representation of the unit’s case mix. This part is designed in
the same way as the value compass, and it includes some of the
patient-related variables which when analysing the Register’s
database were shown to be linked to patient-reported outcome
and long-term results with regard to revision requirements.
The larger the green area in this figure, the better the patient
profile for the unit in question. For a standard patient, there
are no case mix compasses as an adjustment has already been
made for this via the selection process.

e Charnley classification. Patients who are classified as Charnley
class A or B (without other diseases and/or problems in joints
other than the hips which affect the patient’s ability to walk)
run a low risk of complications and have a better patient-
reported outcome.

* Number of primary osteoarthritis patients. Compared with
other underlying joint diseases, primary osteoarthritis is
associated with a lower risk of complications and a better
patient-reported outcome.

* Number of patients aged 60 or older. Individuals over the age
of 60 run a lower risk of a reoperation.

* Number of women. Women run a lower risk of a reoperation.

13.2 Register follow-up after hip
arthroplasty as treatment for a

hip fracture

The value compasses, a reflection of the units” results, include
total arthroplasties and hemiarthroplasties due to hip fractures.
The value compasses include five variables (compass points),
including adverse events. The fracture compasses are limited
by the fact that many of the fracture patients are not covered

by the Register’s PROM programme.

The purpose of the presentation is that each hospital should be
able to compare itself with the national mean value and identify
any problem areas that could give rise to local improvement
work. The results must be viewed in context, where many
factors come into play. The value compass can be regarded as
a balanced scorecard. The larger the area, the better the total
multidimensional result for each unit.

We have chosen slightly different result variables for fracture-
related arthroplasties compared with the result variables for
elective total arthroplasties. The observation times for a reop-
eration and arthroplasty survival are shorter as individuals with
a hip fracture have a shorter remaining life expectancy due to
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their high age and diseases. The majority of reoperations take
place within a few months, and long-term complications are
uncommon.

* Completeness on an individual level for hemiarthroplasty ac-
cording to the latest linkage with the Patient Register (2016).

e Adverse events within 90 days. Adverse events according to
the latest linkage with the Patient Register. These are defined
as cardiovascular and cerebrovascular conditions, thrombo-
embolic disease, pneumonia, gastric ulcers and urinary tract
infection if these have resulted in readmission or death. All
types of reoperation of the hip are also included.

* 90-day mortality. In the international literature, this variable
is used to monitor mortality following hip arthroplasty.

* Reoperation within six months. All open, subsequent proce-
dures on the hip in question.

e Implant survival after one year using Kaplan—Meier
statistics.

The selection of fracture patients who receive hip arthroplasty
(instead of internal fixation) can vary depending on the hos-
pital, and each unit’s case mix must be interpreted alongside
its value compass. The case mix framework is designed in the
same way as the value compass and includes the variables that
prove to be crucial demographic parameters for the risk of
reoperation and to a certain extent mortality. The larger the
surface in this figure, the more advantageous the patient profile
for the unit in question.

* Proportion of patients aged 85 years or older. A high age pro-
tects against reoperation and revision. There could be many
reasons for this: reduced activity reduces the risk, for exam-
ple, of erosion and probably dislocation. Short remaining
life expectancy means that loosening does not have time to
develop. On the other hand, the ‘risk reduction’ that can be
observed may be caused by the fact that an older individual,
despite suffering a complication, is advised not to undergo a
reoperation or revision for medical reasons. Units that oper-
ate on a large number of patients over the age of 85 achieve
better results with regard to reoperation/revision but poorer
results with regard to mortality.

* The proportion of acute fractures (diagnosis S72.0). The
more patients with an acute fracture diagnosis the unit
operates on, the better the long-term results according to the
regression analysis of the database conducted by the Register.

Proportion of non-dementia patients. In the figure, the units
proportion of patients who are assessed to be cognitively
intact. Dementia has a higher mortality rate following hip
fracture. If the unit has a large proportion of non-dementia
patients, its mortality figures are improved.

Proportion of women. Women generally have better results
than men in terms of the need for reoperation/revision,
particularly due to the lower risk of periprosthetic fracture.

Discussion

By comparing value compasses in previous years, the develop-
ment can be followed over time. Compared with 2016, Karl-
stad and Skellefted, for example, have clearly improved their
value compasses. At the same time, it can be noted that Torsby,
Visterds, Vixjo, Orebro and Ornskéldsvik have retained the
improvement achieved during the previous period. Some hos-
pitals, however, still report poor or deteriorating results, which
ought to give rise to a local analysis of the different factors that
affect the clinical results and the subsequent measures taken.
The Register willingly mediates the experience that is available
following equivalent analyses at other hospitals, and it is also
available to provide practical assistance. Simply experiencing a
decrease in completeness, as is the case in Sunderbyn, Virnamo
and Ystad, ought to be relatively easy to rectify by means of a
review of the unit’s routines. In this respect, we would like to
point out that individual units have zero’ on the completeness
axis as the completeness analysis is based on hemiarthroplasty
registration. The units in question in effect only carry out total
arthroplasties and completeness should thus not be deemed to
be a problem. They are marked with an asterisk in the figures.

In aged hip fracture patients who are also ill, non-surgical
treatment of complications is a more common problem than
in osteoarthritis patients. For both infections and dislocations,
the treatment could in certain circumstances be aimed at the
symptoms, thus avoiding surgery, e.g. if a new operation were
to be associated with substantial medical risks. Non-surgical
treatment could therefore be most appropriate, and when
making an assessment of the value compasses, the relationship
ought to be taken into account. On the other hand, a higher
incidence of reoperations and revisions could to a certain
extent be an indication that an active approach to complica-
tions has been adopted.
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Quality indicator
Value compass - national average

Satisfaction

10-year implant Pain relief

5-year implant
survival

EQ5D gain
after 1 year

Adverse events

within 2 years within 90 days
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Complgteness
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T(é:issst!g:g{gg Jonkdping Kalmar Karlshamn Karlskoga Karlstad
Karolinska/Huddinge Karolinska/Solna Katrineholm Kungalv Lidkdping Lindesberg
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Case-mix-profile
National average

Proportion Charnley class A/B

Proportion Proportion
females osteoarthritis

Proportion 60 years and older
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Ljungby Lycksele Mora Norrkdping Norrtélje Nyképing

-
-
-
-
-

Ortho Center Ortho Center g :
IFK—Kliniken* Stockholm Oskarshamn Pitea Skellefted Skene

E
-
-
-
-

Skévde Solleftea Sophiahemmet SU/MéIndal SUS/Lund Sodersjukhuset

-
-
-
.
-

Sodertélie Torsby Trelleborg Uddevalla Umea Uppsala

-
-
-
-
-

Varberg Visby Vérnamo Véstervik Vaxjo Angelholm

-
-
-

Orebro Ornskoldsvik Ostersund

-
-
-

*Completeness cannot be calculated since the units have not reported operations to the National Patient Register at the National Board of Health
and Welfare.
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Quality indicator for

the "standard patient"
Value compass - national average

Satisfaction

5-year implant Pain relief
ival after

Reoperation

within 2 years after 1 year

Compléteness  Adverse\events
within 90 days
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*Completeness cannot be calculated since the units have not reported operations to the National Patient Register at the National Board of Health
and Welfare.
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Quality indicator for hip fracture patients
Value compass - national average

Completeness
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“Units with few hemiarthroplasties used (the axis is based on completeness for hemis).
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Case-mix-profile for hip fracture patients
National average

Proportion over 85 years

Proportion
females

Proportion ngn-demented
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Nykdping NAL Skelleftea Skdvde Solleftea SU/MéIndal
Sunderby Sundsvall SUS/Lund SUS/Malmé Sodersjukhuset Sodertalje
>
Torsby Uddevalla Umea Uppsala Varberg Visby
Varnamo Vastervik Vasteras Vaxjo Ystad Orebro
Ornsksldsvik Ostersund
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14 The Hip Arthroplasty Register and

clinical research

According to an agreement between the state and the Swedish
Association of Local Authorities and Regions (SALAR) re-
garding funding of the quality registers, the vision is that the
Swedish National Quality Register should contribute to saving
lives and achieve equal health, and be used actively for follow-up,
learning, quality development, improvement, research, and
guidance. The aim is that quality registers should be an integral
part of a national system for collective knowledge control and
follow-up of Swedish healthcare, and an important source
of support to achieve knowledge-based, equal health and
resource-effective care and welfare. National quality registers
should be used as part of an improvement programme within
care and welfare and as a source of know-how for clinical re-
search, including collaboration with the life science sector. Apart
from covering operational costs, grants from SALAR and the
state should be channelled into the first two remits. The idea is
that register-based research should be funded from other sources.

What is research and what are register operations?
The limit for what can be deemed to be clinical research and
evaluation of the work that is being carried out and improve-
ment work is, however, unclear. All registered analysis aimed at
feedback of results and operational improvements is founded
on scientific methods. In the Annual Report, we publish
focused in-depth analyses, validation studies and the linking
of data with other health data registers that is carried out
according to established register research methods. Within the
Register, ongoing work takes place according to scientific prin-
ciples aimed at improving and developing the methods used
in register work. Despite the fact that central grants are not
intended for research, SALAR and the Agency for Health and
Care Services evaluate the research activities of the Register on a
regular basis. A high degree of research activity is a criterion for
granting a register the highest certification level.

22 Dissertations from the Hip Arthroplasty
Register

We have carried out strategic work within the Register to im-
prove the infrastructure with the purpose of increasing and
reinforcing research activities. This has produced good results,
which can be noted in, among other things, the fact that we
have had 22 PhD students linked to the Register. These PhD
students have based the whole or part of their dissertation work
on data from the Hip Arthroplasty Register and represent seven
Swedish universities (Uppsala University, Lund University,
Gothenburg University, Umed University, Linképing Univer-
sity, the Karolinska Institute, and Orebro University). In 2017,
15 scientific articles from the Register were published, and we
had more than 50 presentations at national and international
meetings. Since 1986, when Lennart Ahnfelt defended the first
Hip Register-based dissertation, a further 21 PhD students
have produced dissertations based on data from the Register
and under the supervision of Register staff. A strong contribut-
ing factor behind the steady increase in research activity is that
the Register now has two biostatisticians who work full-time
for the Register.

Linkage studies

A further explanation for the increase in research activity is that
we are utilising other health data registers to a greater extent
as part of research. As everything is based on personal identity
numbers, linking the Register data with other data sources,
such as Statistics Sweden, regional patient registers and the
health data register kept by the National Board of Health and
Welfare, offers unique research opportunities. In 2016, we
published a description of the process of linking data from the
National Board of Health and Welfare, Statistics Sweden, and
the Hip Arthroplasty Register (Cnudde et al, BMC Musculo-
skelet Disord. 2016 Oct 4;17(1):414). During the past year,
we have worked on updating the research database to ensure it
includes all patients who underwent surgery up to 2016.

Why is observational research needed?
Register studies and randomised clinical trials (RCT) comple-
ment each other. Research within the field of joint arthroplasty
requires a long follow-up period and a large number of patients.
A number of important outcome parameters (reoperations,
arthroplasty survival and mortality) represent relatively few in-
cidents. This means that register studies are particularly good
in conjunction with research within joint arthroplasty. Register
studies have particular advantages that can be highlighted in
this context:

* Register studies represent results in practice. This means that
the results have a high degree of generalisation. A register study
provides a fair picture of how a certain form of treatment
functions within routine healthcare in the standard population.

* Regardless of whether one is studying exposure or outcome, a
register study, due to its size and long follow-up period, means
that it is possible to study events that seldom occur.

* Registration of an individual in a quality register does not
require written informed consent. This means that it is easier
to compile complete data and that data collection can take
place at a low cost.

* The continuous longitudinal collection of data means that it
is possible to analyse changes in patient demography, treat-
ment, and results over time.

What is required in order to use register data for
research purposes?

All register-based research requires approval from the Ethics
Review Committee. All information in the Register is deemed
to be in the public domain although it is protected by the
Public Access to Information and Secrecy Act. The Register
Manager has been delegated by the Vistra Gétaland Region
Central Data Controller to assume responsibility for reviewing
confidentiality in conjunction with a data request. We use a
special form for data requests. In order to define roles and to
be able to publish popular science information about current
studies, we also require that the researchers who are involved
draw up a research contract according to the template issued

by the Register.
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Number of publications per year
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The rules relating to register research are available in their
entirety http://www.kvalitetsregister.se/forskning/forskapareg-
isterdata.1907.html

The register has a tested and reliable template for ethics appli-
cations relating to research that makes use of the Hip Arthro-
plasty Register.

All research projects are documented in the project database
and are published on the website. If anyone wishes to discuss
research projects, we recommend that the Register Manager be
contacted. Development Manager Johanna Vinblad has special
responsibility for administering research contracts, data appli-
cations, and EPN applications.

The Register Management Team is open to ideas, proposals and
discussions about collaboration in new register studies.

All tools are available on SODA

In order to ensure maximum data security, all data that is used
in research is stored on a server (SODA server = Secure On-line
Data Access). Using this server, the user has access to a virtual
computer via two-factor authentication. The virtual computer
contains project-specific databases, every conceivable statistical
programme, the Office package, and other software.

Residential programme for register researchers

Since 2012, the Register has arranged a two-day residential
research programme in January each year. All PhD students,
supervisors and other research workers who contribute to the
work taking place within the Register are invited to attend. Both
general and specific research issues are discussed in a workshop

Year

setting. This year’s meeting (2018) had over 20 participants
and was arranged in collaboration with the Knee Arthroplasty
Register, the Fracture Register and the BOA Register. All PhD
students gave short presentations about their respective projects
and received feedback. We also had a mini-defence, where Nils
Hailer was the external examiner for Peter Cnudde’s disserta-
tion.

PhD Defences 2017
April 29 Anne Garland, Uppsala University. Early

mortality after total hip replacement in Sweden
September 29 Per-Erik Johansson. Gothenburg University
Improvements in total hip arthroplasty — did
they work? Evaluation of different concepts
and the consequences of wear
December 8 Piotr Kasina, Karolinska Institute. Hip arthro-
plasty — infections, thromboembolic events and
surgical environment

Defences 2018 (up to August)

March 23 Peter Cnudde, Gothenburg University. Longi-
tudinal outcome following total hip replace-
ment. Time trends, sequence of events and
study of factors influencing implant survival
and mortality

June 5 Ted Eneqvist, Gothenburg University. The

clinical utility of patient-reported outcome

measures in total hip replacement and lumbar
spine surgery
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The Register databases are also suitable for scientific work
during specialist surgery, degree projects run within the
medical programme, and other masters’ theses. During the
past five years, a whole range of projects of this nature have
been conducted and many of them are summarised in the
annual reports.

A large number of researchers contribute to
Register activities

Within the Register Management Team and the Steering
Committee there are senior researchers who act as supervisors
and assistant supervisors for the PhD students linked to the
Register. This group carries on a wide range of research within
the field. There are current studies dealing with different im-
plants and types of fixation, epidemiology, health economics,
equal care, hip fractures and arthroplasty, periprosthetic frac-
tures, revision surgery, statistical methodology and patient-
reported outcome following an arthroplasty. The group includes:

Johan Kirrholm, Gothenburg
Cecilia Rogmark, Malmo

Ola Rolfson, Gothenburg
Henrik Malchau, Gothenburg
Maziar Mohaddes, Gothenburg
Hans Lindahl, Lidképing

Leif Dahlberg, Lund

André Stark, Stockholm

Per Wretenberg, Orebro

Nils Hailer, Uppsala

Riidiger Weiss, Stockholm

Lars Weidenhielm, Stockholm
Olof Skéldenberg, Stockholm
Max Gordon, Stockholm

Kjell G Nilsson, Umed

Clas Rehnberg, Stockholm
Vikeor Lindgren, Stockholm
Anne Garland, Visby

John Timperley, Exeter, England
Ashley Blom, Bristol, England
Stephen Graves, Adelaide, Australia
Peter Cnudde, Llanelli, Wales
Anne Liibekke, Geneva Register Manager, Switzerland
Li Fellinder-Tsai, Stockholm
Hékan Hedlund, Visby

Kristina Burstrom, Stockholm

Szilard Nemes, Gothenburg

The NARA group with representatives from the knee and hip
arthroplasty registers in Finland, Norway and Denmark.

SWEDISH HIP ARTHROPLASTY REGISTER 2017

PhD students

On the back cover of the annual report there is a list of the
PhD students who have, cither wholly or in part, based their
theses on data from the Register.

International research collaboration

The Register has intensive research collaboration within NARA
(Nordic Arthroplasty Register Association), which is a collab-
orative register initiative between Finland, Norway, Denmark
and Sweden, run since 2007, where a joint database is created
each year. The group has now published 22 scientific articles
and further manuscripts are in progress. The NARA database
is also available to Swedish PhD students.
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17 Thank you to contact secretaries and
contact doctors

2017 was a year with many major changes in the Hip Arthro-
plasty Register, including a change of IT platform to Stratum.

We would therefore like to take the opportunity to highlight
and at the same thank our contact secretaries and contact
doctors throughout Sweden for their work and involvement
during the past year.

Aleris Specialistvérd Bollnds Contact doctor Mikael Davidsson
Aleris Specialistvard Bollns Contact secretary Helen Larsson
Aleris Specialistvérd Motala Contact doctor Jan-Erik Bergqist
Aleris Specialistvird Motala Contact secretary Anna Alstergvist
Aleris Specialistvérd Motala Contact secretary Annika Agerhall
Aleris Specialistvard Motala Contact secretary Malin Engvall
Aleris Specialistvird Motala Contact secretary Eva Yxne

Aleris Specialistvérd Motala Contact secretary Lena Kling

Aleris Specialistvird Nacka Contact doctor Mikael Bouleau
Aleris Specialistvérd Nacka Contact secretary Tina Sandberg
Aleris Specialistvird Nacka Contact secretary Annika Jepsen
Aleris Specialistvird Angelholm Contact doctor Herbert Franzén
Aleris Specialistvrd Angelholm Contact secretary Wania Kjellberg Ivarsson
Alingsés Contact doctor Tarik Homakarim
Alingsés Contact secretary Gunilla Gyllsdorf
Alingsés Contact secretary Ingela Blomgren
Alingsds Contact secretary Li Foss

Alingsés Contact secretary Joakim Blomberg
Art Clinic Gdteborg Contact doctor Niclas Andersson
Art Clinic Géteborg Contact secretary Astrid Viberg

Art Clinic Jonkping Contact doctor Niclas Andersson
Art Clinic Jénkping Contact secretary Marie Claar
Arvika Contact doctor Karin Tholén
Arvika Contact secretary Anette Froberg
Bords Contact doctor Christian Kopp
Bords Contact secretary Kristina Johansson
Bords Contact secretary Eva Johansson
Bords Contact secretary Karin Stahl

Capio Artro Clinic Contact doctor Ake Johansson
Capio Artro Clinic Contact secretary Karin Lundh

Capio Artro Clinic Contact secretary Elin Karlsson
Capio Movement Contact doctor Linus Nilsson
Capio Movement Contact secretary Anna-Karin lvansdotter
Capio Movement Contact secretary Maria Haglund
Capio Movement Contact secretary Ing-Marie Lindstrdm
Capio Movement Contact secretary Linda Wirstrom
Capio Ortopediska huset Contact doctor Johan Karlsson
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Capio Ortopediska huset Contact secretary Maria Andersson
Capio Ortopediska huset Contact secretary Ingra Sandell
Capio Ortopediska huset Contact secretary Emma Ekstrom
Capio Ortopediska huset Contact secretary Maria Engstrém
Capio S:t Gorans sjukhus Contact doctor H-C Hyldahl

Capio S:t Gorans sjukhus Contact doctor Hans Lundberg
Capio S:t Gorans sjukhus Contact secretary Henrik Ohman
Carlanderska Contact doctor Reza Razaznejad
Carlanderska Contact secretary Helene Svedberg
Danderyd Contact doctor Torbjérn Ahl
Danderyd Contact doctor Olof Skildenberg
Danderyd Contact secretary Annika Wallier
Danderyd Contact secretary Asa Hugo Eriksson
Danderyd Contact secretary Eva Jansson
Danderyd Contact secretary Lena Braun

Eksjo Contact doctor Predrag Jovanovic
Eksjo Contact secretary Asa Josefsson
Eksjo Contact secretary Ingela Serra Klahr
Enkdping Contact doctor Zoran Strbac
Enkdping Contact secretary Carina Eriksson
Enkoping Contact secretary Ann Westerberg
Enkoping Contact secretary Inger Sandkvist
Eskilstuna Contact doctor Anders Hansson
Eskilstuna Contact secretary Britta Baverud
Falun Contact doctor Anders Krakau
Falun Contact secretary Lena Jonsson
Frolundaortopeden AB Contact doctor Torsten Jonsson
Frolundaortopeden AB Contact secretary Anneli Gustafsson
Gillivare Contact doctor Thomas Nilsson
Gillivare Contact doctor Johan Widerstrom
Gillivare Contact secretary Marita Eriksson
Gillivare Contact secretary Barbro Smedberg Rabb
Gillivare Contact secretary Cecilia Jakobsson
Givle Contact doctor Gasta Ullmark
Giivle Contact secretary Maria Ostergérd-Hansen
Halmstad Contact doctor Bo Granath
Halmstad Contact secretary Therese Adgérd-Lofquist
Halmstad Contact secretary Linda Csaki-Lund
Halmstad Contact secretary Marie Hansson
Helsingborg Contact doctor Sadik Tozmal
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Helsingborgs Contact secretary Britt Berlin
Hermelinen Specialistvard Contact doctor Tomas Isaksson
Hermelinen Specialistvdrd Contact secretary Viveca Forsherg
Hudiksvall Contact doctor Anders Eriksson
Hudiksvall Contact secretary Gunilla Olsson
Hudiksvall Contact secretary Anna Touil
Hudiksvall Contact secretary Ulrica Wallin
Hiissleholm-Kristianstad Contact doctor Tomas Hammer
Hiissleholm-Kristianstad Contact doctor Ibrahim Abdulameer
Hiissleholm-Kristianstad Contact secretary Anneli Korneliusson
Hiissleholm-Kristianstad Contact secretary Maivi Larsson
Hiissleholm-Kristianstad Contact secretary Gunilla Persson
Hiissleholm-Kristianstad Contact secretary Annica Olofsson
Jonkdping Contact doctor Torbjorn Lernstal
Jonkdping Contact secretary Heléne Schelin
Kalmar Contact doctor Rasmus Bjerre
Kalmar Contact secretary Catharina Lindgren
Karlshamn Contact doctor Christian Hellerfelt
Karlshamn Contact secretary Liselotte Hook
Karlshamn Contact secretary Marie Olofsson
Karlskoga Contact doctor Peter Wildeman
Karlskoga Contact secretary Ulla Laursen
Karlskoga Contact secretary Marie Lundberg-Cartea
Karlskoga Contact secretary Anna lgelstrém
Karlskrona Contact doctor Christian Hellerfelt
Karlskrona Contact secretary Sanna Andersson
Karlskrona Contact secretary Charlotte Baeckstrom Andersson
Karlstad Contact doctor Karin Tholén
Karlstad Contact secretary Anette Ramkvist
Karlstad Contact secretary Lisheth Johansson
Karolinska/Huddinge Contact doctor Harald Brismar
Karolinska/Huddinge Contact secretary Eva Andersson
Karolinska/Huddinge Contact secretary Luisa Johansson Giintner
Karolinska/Solna Contact doctor Riidiger Weiss
Karolinska/Solna Contact secretary Maria Berglund
Karolinska/Solna Contact secretary Kristina Johansson
Katrineholm Contact doctor Anders Hansson
Katrineholm Contact secretary Marie Fredberg
Katrineholm Contact secretary Petra Svensson
Kungilv Contact doctor Johan Larsson
Kungilv Contact secretary Lisa Johansson
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Kungiilv Contact secretary Helene Hagman
Kungiilv Contact secretary Madelene Fagerlund
Lidkgping Contact doctor Mats Jolesjo
Lidképing Contact secretary Ann-Britt Berling
Lidképing Contact secretary Britt-Marie Johansson
Lindesherg Contact doctor Peter Wildeman
Lindesherg Contact secretary Annelie Wetterberg
Linkgping Contact doctor Jorg Schilcher
Linkgping Contact secretary Ylva Nordangérd
Linkgping Contact secretary Lena Berglund
Ljungby Contact doctor Marny Hasing
Ljungby Contact secretary Maria Andersson
Lycksele Contact doctor Minette Soderstrom
Lycksele Contact secretary Lena Karlsson
Lycksele Contact secretary Helene Jonsson
Mora Contact doctor Kurt Falk

Mora Contact secretary Pia Zakrisson
Norrkping Contact doctor Jorgen Olofsson
Norrkdping Contact secretary Helene Petersson
Norrkdping Contact secretary Marie Johansson
Norrkdping Contact secretary Ingela Hakansson
Norrtiilie Contact doctor Buster Sandgren
Norrtiilje Contact secretary Mia Lundell
Nykdping Contact doctor Martin Forssberg
Nykdping Contact secretary Gunilla Eriksson
NAL Contact doctor Magnus Gottlander
NAL Contact secretary Emma Viktorin
NAL Contact secretary Anette Larsson
Ortho Center Stockholm Contact doctor Per Sandqvist
Ortho Center Stockholm Contact secretary Marcelle Broumana
OrthoCenter IFK-Kliniken Contact doctor Lars Carlsson
OrthoCenter IFK-kliniken Contact secretary Heléne Sahlén
Oskarshamn Contact doctor Dan Eriksson
Oskarshamn Contact secretary Ingela Johansson
Oskarshamn Contact secretary Angelika Holmberg
Pited Contact doctor Klas Stenstrom
Pited Contact secretary Inger Larsson
Skellefted Contact doctor David Lofgren
Skellefted Contact secretary Erika Eriksson
Skellefted Contact secretary Therese Berggren
Skene Contact doctor Christian Kopp

Copyright © 2018 Swedish Hip Arthroplasty Register



140

SWEDISH HIP ARTHROPLASTY REGISTER 2017

Skene Contact secretary Anna-Carin Bramfors
Skene Contact secretary Anne Parvidinen
Skovde Contact doctor Daniel Brandin
Skvde Contact secretary Lena Aberg

Sollefted Contact doctor Elenor Andersson
Sollefted Contact secretary Anja Johansson
Sophichemmet AB Contact doctor Bjorn Skytting
Sophiahemmet AB Contact secretary Gunilla Gottfridsson
SU/Mélndal Contact doctor Georgios Tsikandylakis
SU/Mélndal Contact secretary Carol Davidsson
SU/Mélndal Contact secretary Camilla Johansson
SU/Mélndal Contact secretary Marina Wagherg
SU/Sahlgrenska Contact doctor Georgios Tsikandylakis
SU/Sahlgrenska Contact secretary Marina Wigherg
SU/Sahlgrenska Contact secretary Karina Zuniga Barria
Sunderbyn Contact doctor Klas Stenstrom
Sunderbyn Contact secretary Monica Larsson
Sundsvall Contact doctor Johan Nilsson
Sundsvall Contact secretary Susanne Svensk
Sundsvall Contact secrefary Margaretha Ghman
SUS/Lund Contact doctor Uldis Kesteris
SUS/Lund Contact secretary Asa Bjorkqvist
SUS/Lund Contact secretary Eva Larsson
SUS/Malmé Contact doctor Ammar Al-Jobory
SUS/Malmé Contact secretary Carina Malm
SUS/Malmé Contact secretary Sara Séderbom
Sodersjukhuset Contact doctor Christian Inngul
Sodersjukhuset Contact secretary Ulrika Skoog
Sodersjukhuset Contact secretary Petra Nielsen-Olofsson
Sodersjukhuset Contact secretary Jeanette Dahlstrom
Sodertilie Contact doctor Ferenc Schneider
Sodertiilje Contact secretary Marianne Mértensson
Torshy Contact doctor Jan Claussen

Torshy Contact secretary Gunilla Olsson
Torshy Contact secretary Annika Ohman
Trelleborg Contact doctor Magnus Tveit
Trelleborg Contact secretary Camilla Jakobsson
Trellehorg Contact secretary Dorothea Jarlshorg
Trellehorg Contact secretary Berit Ingvarsson
Uddevalla Contact doctor Magnus Gottlander
Uddevalla Contact secretary Emma Viktorin
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Uddevalla Contact secretary Anette Larsson
Umed Contact doctor Kjell-Gunnar Nilsson
Umed Contact doctor Volker Otten

Umed Contact secretary Lena Jensen
Uppsala Contact doctor Daniel Soderlund
Uppsala Contact secretary Mari Nilsson
Varberg Contact doctor Jonas Sjogren
Varberg Contact secretary Lilian Netterberg
Varberg Contact secretary Eva Staaf

Varberg Contact secretary Emma Pihlgren
Vishy Contact doctor Hakan Hedlund
Vishy Contact secretary Marika Norrby
Vishy Contact secretary Ingela Kolmodin
Viirnamo Contact doctor Michael Eriksson
Viirnamo Contact secretary Susanne Svensson
Viirnamo Contact secretary Marianne Andersson
Véistervik Contact doctor Johan Alkstedt
Viistervik Contact secretary Lotta Torngren
Véistervik Contact secretary Ewa Bergqyist
Visterds Contact doctor Thomas Ekblom
Viisterds Contact secretary Anne Rasmus
Viixjo Contact doctor Andreas Wahl
Viixjo Contact secretary Emelie Granlund
Viixjo Contact secretary Agneta Dahl

Ystad Contact doctor Ibrahim Abdulameer
Ystad Contact secretary Annica Olofsson
Ystad Contact secretary Marie Nilsson
fingelholm Contact doctor Sadik Tézmal
lingelholm Contact secretary Britt Berlin

Orebro Contact doctor Peter Wildeman
Orebro Contact secretary Kerstin Brostrom
Ornskoldsvik Contact doctor Torgil Bosirom
Ornskoldsvik Contact secretary Caroline Sjoherg
Ornskoldsvik Contact secretary Elisabet Berthilsson
Ostersund Contact doctor Lars Korsnes
Ostersund Contact secretary Birgitta Svanberg
Ostersund Contact secretary Maria Fastesson
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