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Introduction 

The Swedish Hip Arthroplasty Register is well-established, 
has national coverage and has a history of almost 29 years. 
Nevertheless, extensive changes have been made in the Regis-
try’s work over the past two years. For many years the Reg-
istry concentrated on elucidating results of different implants 
and surgical techniques. This important work is by no means 
concluded but will continue. Long-term results following 
total hip replacement surgery are nowadays so good 
(approximately 95% implant survival after ten years) that 
further ‘technical development’ will only marginally im-
prove the result measured as need for reoperation. During 
the past few years the Registry has therefore increased its 
interest in the whole course of events for patients with hip 
disease – from symptom debut of hip pain to experienced 
effect postoperatively and long-term result. Such analyses are 
possible using patient-related variables and co-processing 
with various official, individual-based databases such as the 
CPP (cost-per-patient) databases, regional care databases, the 
National Board of Health and Welfare’s Centre for Epidemi-
ology (EpC), and other national quality registers. The na-
tional IT strategy adopted by parliament and the new Patient 
Data Act will simplify this type of co-processing technically, 
ethically and legally. Such ‘combined databases’ will create 
unique opportunities for operation-related, demographic and 
health-economic analyses. 

Starting with the present Annual Report, the Hip Arthro-
plasty Registry will further increase the number of openly-
reported result variables to eight per department. These 
variables are:  

� Patient satisfaction at one-year follow-up (VAS) 
� Pain relief at one-year follow-up (VAS) 
� Gain in quality of life at one-year follow-up (EQ-5D) 
� 90-day mortality 
� Cost-per-patient (operation) 
� Reoperation within two years 
� Five-year implant survival 
� Ten-year implant survival 

The variables are presented partly in table form, but are also 
summarised graphically as a clinical value compass by hospi-
tal with comparisons with the national average. We have 
chosen this graphic presentation because tables can be awk-
ward and hard to interpret. Using the clinical value com-
pass, each department can see the areas (dimensions) where 
the department results deviate and it should therefore carry 
out a local in-depth analysis to initiate improvements. 
Linked to the outcome per department, there is also a 
graphic image of the department’s patient demography. 

The chief purpose of these openly-reported indicators is not 
to expose the individual department but to initiate measures 
to raise quality. Measuring outcome with standardised in-
struments and openly reporting these and then letting the 
departments compete to improve their results has earlier 
had dramatic effects. On 19 July 2006 the report Quality 
and Efficiency in Swedish Health Care – comparisons be-
tween county councils 2006 (in Swedish) was published. 
This report presented 57 national indicators of quality and 
efficiency in different sectors of health and medical care. 

The National Board of Health and Welfare, and Swedish 
Association of Local Authorities and Regions (SALAR) are 
now planning to publish Report number two in Autumn 
2007. In the first report three indicators from the Hip Ar-
throplasty Register were chosen and in this year’s Report, 
the same indicators will be published at county-council and 
regional levels: 

� Reoperation within two years 
� Ten-year implant survival 
� Health-related Quality of Life gained at one-year 
follow-up (EQ-5D). 

Register results are hard to interpret both outside and inside 
the profession, and the ‘case-mix’ factor (patient demogra-
phy) is the single largest factor leading to misinterpretation. 
Every operation involving hip implants is associated with 
varying degrees of co-morbidity, technical difficulty and risk 
of post-operative complications. The cause of this is the 
great variation among the patient population undergoing 
surgery. Medical care today shows a tendency for patients 
with an expected low complication risk to undergo surgery 
at certain hospitals while other hospitals are expected to ac-
cept patients with greater demands on surgical competence. 
For this reason we have run analyses of the significance of 
patient demography for register results. 

The arthroplasty registers in Norway, Denmark and Swe-
den have formed an association: the Nordic Arthroplasty 
Register Association. The purpose of this Nordic collabora-
tion is partly to analyse patient demography in the various 
countries and to define a common and standardised ‘case-
mix’ variable. This is needed to permit fair comparisons be-
tween countries, regions and individual units. 

This year’s Report introduces an in-depth study of the sig-
nificance of the gender perspective for results of hip implant 
surgery. The results of this study show clear gender differ-
ences in choice of implant for operation and in outcome at 
follow-up. These results are presented in a separate section 
in the Report. 

Last year we changed our name to the Swedish Hip Arthro-
plasty Register, partly to underline the fact that starting in 
2005 we now also register hemi-arthroplasties. The indica-
tion for hemi-arthroplasty is primarily certain types of frac-
ture of the neck of the femur. As a consequence of a modi-
fied care programme for this type of injury, the annual fre-
quency of hemies in Sweden increased more than tenfold 
from just over 300 implants a year to around 4,000 a year. 
There was then a great need to ‘quality control’ this com-
mon orthopaedic operation. The infrastructure of the Hip 
Arthroplasty Register, with decentralised data capture, has 
been employed and registration coverage immediately be-
came national. A first preliminary analysis of this new data-
base is presented in this Report. 

In Autumn 2005 the National Board of Health and Welfare 
and SALAR scrutinised the websites of web-based quality 
registers concerning readability, accessibility, openness and 
patient-oriented information. They then produced recom-
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mendations for how websites should be designed. The Swed-
ish Hip Arthroplasty Register consequently started a thor-
ough reorganisation of its website in autumn 2006. Since the 
Registry conducts nearly all data entry and re-reporting via 
its website, the work on this new website has become very 
extensive and resource-consuming, both in time and cost. In 
the future all open results will be available directly through 
this new site. The website also focuses more on information 
to patients and decision-makers. The project is presented in 
more detail in the present Annual Report. 

In step with the rapid development of information technol-
ogy and the increasing spread of internet use, we have dur-
ing the year conducted a pilot project to investigate the re-
sponse frequency of follow-up questionnaires via the net. 
The result of this investigation is reported in the Report. 

Degree of coverage 
All units (77 hospitals in 2006), public and private, that carry 
out total hip arthroplasty are included in the Register. All 56 
hospitals operating (often acutely) on hip fractures with 
hemi-arthroplasties report to the Registry. Coverage is com-
plete. Individual registration of primary arthroplasty was 
introduced in 1992. Reoperations including revisions have 
been registered individually since the start in 1979. Demo-
graphic data from primary arthroplasty are reported, includ-
ing age, gender and diagnosis. Choice of implant and fixation 
method, and surgical technique, are analysed to assist in an 
ongoing discussion of suitable development and of trends. 

The individual health outcome is now documented from 
88% of the country’s departments. 

The full number of reoperations following total hip arthro-
plasty continues to decrease. No hospital notes any sizeable 
delay in the reporting of reoperations (apart from Karolin-
ska Hospital/Huddinge). This decrease is probably ex-
plained by a genuine reduction in the need for reoperation, 
that is, continued improvements in quality.  

Receiving reports 
Most departments report via the web application. Copies of 
patient records from reoperations are sent during the year 
with varying delay. Scrutiny of these journal copies and 
systematised and centralised data collection are needed for 
register analysis. The key variables in the Registry’s data-
bases are personal identification number, side and date of 
operation. Diagnosis and measures taken according to 
ICD10 are also entirely essential parameters. During the 

year the Registry has carried out a number of partial studies 
where we have unfortunately discovered ‘carelessness’ in 
diagnostics and the noting of adequate measure codes. To 
ensure high quality of data we urge all departments to 
make improvements! 

Reporting 
All publications, annual reports and scientific exhibitions 
are shown on our website. For more information see 
www.jru.orthop.gu.se. During the past few years the Report 
has grown in scope owing to an increase in in-depth analy-
ses. Last year we proposed to the profession that the printed 
Annual Report be shortened and most results published on 
the website. However, a majority wished for the printed 
version of the report to continue and this is the case. 

The Swedish Hip Arthroplasty Register is based on decen-
tralised data capture, for which reason the work of contact 
secretaries and physicians at the departments is absolutely 
essential and invaluable for the function of the Registry. We 
wish to extend our great thanks for all contributions during 
the past year.  

Göteborg August 2007.  

Primary Total Hip Replacement in Sweden
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between 1967 (6 operations) and 2006 (13,942 operations). 
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The new website 

Background 
In autumn 2005 the National Board of Health and Wel-
fare and Swedish Association of Local Authorities and 
Regions (SALAR) scrutinised the web-based Register’s 
website for readability, accessibility, openness and pa-
tient-oriented information. They have subsequently 
made recommendations as to how the websites should 
be designed. The Swedish Hip Arthroplasty Register 
received the justified criticism primarily that the web-
site was partly in English and partly in Swedish, that 
open variables were difficult of access (available in the 
annual reports in pdf format) and that the website 
lacked patient information. 

The project 
During autumn 2006 a thorough reorganisation of the 
website was started. Since the Registry manages almost 
all data entry and reporting via its website, work on the 
new site has become very extensive and resource-
consuming both in time and cost. A large part of the 
work will be devoted to the database and its information 
structure, for the following reasons.  

The Registry’s database has six parts (31/12/2006): 

� Primary operations with total hip replacement 
(start: 1979) – 270,000 operations 

� Reoperations following total hip replacement 
(start: 1979) – 32,000 operations 

� Environmental and technological profile  
(start:1979) – 2,200 different operation profiles re-
ported by the departments since the start 

� Patient-related results  
(start: 2002) – 37,000 questionnaires in which patients 
state pain relief, satisfaction and health-related quality 
of life 

� Primary operations with hemi-arthroplasty 
(start: 2005) – 8,000 operations 

� Reoperations following hemi-arthroplasty surgery  
(start: 2005) – 300 operations.  

The present system consists of two parts, an older sys-
tem originating before the internet era (within the hospi-
tal’s firewall) and a newer, web-based system. The two 
parts communicate in one direction only, from the inter-
nal system to the web server. This configuration leads 
mainly to one problem – older data (before 1999) cannot 
easily be collected and processed on the web server for 
the purpose of presenting results or supplying data. A 
system with several databases tends to lead to double 
storage, which in turn increases the risk of inconsistent 
results (see figures 1 and 2). 

On 10 March 2006 Parliament adopted a resolution on a 
new national IT strategy for care and nursing. During 
2006 SALAR ran a pilot project, termed the IFK project 

(Information Structure for Quality Registers) to investi-
gate the possibility of creating a uniform information 
structure for the national quality registers and the exist-
ing digital patient record systems. This may in the future 
facilitate co-processing of different registers and create 
opportunities for transfer between electronic patient re-
cords and registers or vice-versa. The result of continued 
development in this area is being monitored, with a pre-
paredness to adapt the re-worked database to the final 
standard. 

The objective of the reorganisation is to consolidate and 
modernise the database so that it can be reached with 
great data security via the website. This increased accessi-
bility would make it easier for participating departments 
to reach their own results, but would also ease the work 
of the register managers and associated researchers. This 
work will be costly in systems development and at the 
same time will not be ‘noticed’ by the daily user. 

The website will not be completely reorganised until 
2008. Parts of the new site, however, can already be 
reached via the ‘old’ home page. The parts published 
first (not complete versions) are information for patients 
and for decision-makers. The patient section contains 
information on joint diseases, what the patient himself 
or herself can do, an animated film of how the operation 
takes place, and rehabilitation. It is hoped that this part 
of the site will be used in daily care and that the patient 
will be referred to the site by, for example, general prac-
titioners and physiotherapists.  

Decision-makers in medical care visit our national qual-
ity registers to a very small extent and read our annual 
reports with an even lower frequency. The quality regis-
ters contain much data and results that can assist manage-
ment and decision-makers in medical care, both in the 
long term and in the short term. For this reason we have 
also created an information part aimed at decision-
makers. It is our hope that this group will now be better 
able to use the result-reporting function of the Hip Ar-
throplasty Register and its complete follow-up of work 
at departments and in county councils. 

On the new website it will now be possible for all 
openly-reported results to be reached direct on the web 
(they will also be available in the annual reports, which 
have long been published on the site in PDF format). 

Obviously the ‘new website’ is a large and costly project 
which we nevertheless view as a good investment, mak-
ing it possible in the future to match the rapid develop-
ment of information technology and improved accessi-
bility to the world’s largest database on hip arthroplasty.  
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Figure 1. Before consolidation and reorganization of the system. The system consists of two main parts, an older system originating from before the 
internet (behind the hospital’s firewall), and a newer, webbased system. The two parts are one-way connected, from the internal system to the web server. 
This configuration primarily leads to one problem – older data (before 1999) cannot easily be retrieved and processed on the web server in order to 
assemble results and deliver data. Another problem is that maintaining several databases leads to increased amounts of “doubled” data which, in turn, 
increases the risk of inconsistencies in the results.  

Figure 2. After consolidation and reorganization of the system. All data now resides in one database, without the need to transfer any data through a 
firewall. More comprehensive results and data can now be retrieved directly from the website. In addition to consolidating the databases, much of the 
work will be focused on rewriting and reconstructing the software that maintains and utilizes the new database. 
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The ‘case-mix’ factor  

Background 
Starting with this year’s Report the Registry is presenting 
eight openly-reported parameters at county-council/
regional and hospital levels. The advantages of an open 
presentation are many, but problems of interpretation 
arise – perhaps first and foremost in the mass media. Mis-
interpreted massmedia reports of treatment results affect 
patients in the form of increased anxiety.  

In all reporting it is necessary to detail the patients’ 
demographic profile – the ‘case- mix’. Conventional 
clinical trials most often employ a more homogeneous 
patient material, depending on the inclusion criteria 
specified in the study protocol. A national register study 
includes all patients, with a broad distribution of risk 
factors. 

‘Case-mix’ and implant survival 
Surgery involving hip prostheses is associated with varying 
degrees of co-morbidity, technical difficulty and risks of 
post-operative complications. Medical care shows a clear 
tendency for patients with expected low complication risk 
to be operated on at certain hospitals while other hospitals 
mainly accept patients with greater demands on surgical 
competence. Patients requiring special implants and with 
increased risk of peri- and post-operative complications, 
and hence longer and more costly care, are operated on at 
special units, most frequently university/regional and 
county hospitals. Use of resources and costs may therefore 
vary widely between different departments. 

These aspects must be taken into account when interpret-
ing the outcome of quality indicators such as revision at 2, 
5 or 10 years. Using the demographic variables in the Hip 
Arthroplasty Register we have earlier constructed a ‘case-
mix’ indicator to facilitate comparisons between different 
operating units. We found that patients with primary os-
teoarthritis and aged between 60 and 75 years exhibit a 50-
60% lower risk of undergoing revision (replacement of 
one or more prosthesis components). The analysis com-
prised all operations between 1992 and 2004 with no spe-
cific limit for length of follow-up time. 

However, there is reason to suspect that the most favour-
able ‘case-mix’ varies depending on length of observation 
period. Revision following dislocation, for example, oc-
curs chiefly within the first two years of the primary op-
eration, while other complications such as mechanical 
loosening or local destruction of bone tissue round the 
prosthesis (osteolysis) increase with the length of the ob-
servation period. In this year’s report we have therefore 
calculated three ‘case-mix’ variables, one for each time in-
terval, 2 years, 5 years and 10 years. 

In calculating the ‘case-mix’ variable we used Cox regres-
sion analysis to adjust for interference between different 

variables and the follow-up period and outcome. We in-
cluded all cases so as not to exclude any patient groups 
requiring special prostheses and operated on in fairly 
small numbers; but who may be expected to have a poorer 
outcome. The outcome parameter was revision, that is, 
the whole or part of the implant was replaced or ex-
tracted. In the analysis, the degree of clinical relevance was 
taken into account. Factors adding little or insignificant 
information, or which only marginally improved the de-
gree of explanation afforded by the equation, were ex-
cluded because of uncertain clinical relevance. Thus in a 
strictly scientific account, more factors would have been 
presented.  

The outcomes of the three analyses gave surprisingly simi-
lar results. The least risk of revision exists when the same 
three conditions are present and irrespective of length of 
observation period. The three factors together represent-
ing the most favourable combination (optimal ‘case-mix’) 
are female gender, 60 years or older and operation for pri-
mary osteoarthritis. Irrespective of whether the observa-
tion period is 2, 5 or 10 years, this combination relates to 
a reduction in the risk of revision within each time inter-
val by half or just under half. Together, operations on 
these patients make up 37.1% of those included in the da-
tabase between 1992 and 2006. The table shows how the 
risk of undergoing revision declines from a situation 
where none of the criteria in question are met (for exam-
ple man, younger than 60 years with secondary os-
teoarthritis irrespective of cause) to one where all the fa-
vourable circumstances are present (woman, 60 or older 
with primary osteoarthritis). For the least favourable com-
bination, the observed revision frequency rises from 2.1% 
at two years to 7.9% after ten years. Corresponding fig-
ures for a woman aged 60 or older with primary os-
teoarthritis are 0.8% at two years and 2.1% after ten years 
(Table 1) 

In our earlier calculations of the ‘case-mix’ variable we 
found that patients undergoing surgery in the age interval 
60-75 years had the most optimal outcome. The present 
calculations give a cut-off point at age 60. The reasons for 
this may be many. It is important that the observation 
time is shorter. Moreover the material has been supple-
mented with data from two more years of follow-up. 

Case-mix and patient-related outcome 
Another substantial problem of interpretation is that the 
younger and ‘healthier’ patients (with less co-morbidity) 
often obtain better values regarding patient-related out-
come (satisfaction, pain relief and health gains) but at the 
same time in many cases have an increased risk of long-
term loosening and need for revision surgery. 

Back in 1972 John Charnley wrote of the need to describe 
the demographic profile of a patient group studied. He 
then published his simple patient classification Charnley 
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For the ‘case-mix’ analysis to be adequate, it is of 
utmost importance that patients are given the 
correct diagnosis and measure codes. 

Take an extra minute to put the correct diagnosis 
and measure according to ICD-10. 

A – unilateral disease, B – bilateral hip disease and C – 
multiple joint disease or other major medical condition 
impairing walking capacity. The Charnley classification 
has a major effect on the outcome of hip replacement sur-
gery measured with both disease-specific and generic in-
struments. C-patients generally show poorer results. This 
applies mainly to total values. The values obtained (the 
difference between pre- and post-operative results) in a 
follow-up do not differ as much. For this reason, patients 
receiving hip replacement should be followed prospec-
tively and not with cross-sectional studies. Age and gender 
also affect the patient-related outcome. 

Further variables that affect outcome 
Our calculations of factors that affect the outcome of hip 
arthroplasty are limited by the variables available and re-
corded in databases. Many other factors such as BMI, in-
tercurrent disease, ethnicity and socioeconomics may also 
influence the outcome. In summary, we consider that con-
tinued work on ‘case-mix’ variables is of the greatest im-
portance for correct and fair evaluation. 

Nordic collaboration 
The arthroplasty registers in Norway, Denmark and Swe-
den have formed an association: the Nordic Arthroplasty 
Register Association. One goal is to analyse patient de-
mography in the different countries and find a common 
and standardised ‘case-mix’ variable. 

Right diagnosis and measure 
according to ICD-10 
In the analysis of patient demography, the treating physi-
cian’s diagnosis according to ICD-10 is a decisive factor 
for the quality and validity of the database. During the 
past year we have conducted special studies and found in-
sufficient ‘sharpness’ in the use of ICD-10. For example 
we have studied the outcome of total hip arthroplasty sur-
gery following hip fractures during the period 1999-2005. 
All operation records were requisitioned (approximately 
6,000) for laborious control study and it turned out that 
14% of the patients had the wrong ICD-10 diagnosis code. 

There are also indications that patients with secondary 
osteoarthritis in some cases through carelessness received 
code M16.0-1 instead of M16.7 or M16.3. Naturally, it is 
also important to attempt to differentiate between pri-
mary osteoarthritis and inflammatory arthritis. 

We have also found corresponding shortcomings in the 
measure codes given. 

Total hip replacement surgery takes one-to-two hours. 
Entering the correct ICD-10 diagnosis takes a minute or 
so. The Registry management would urge contact physi-
cians and managers to discuss this ‘problem’ at their de-
partment meetings.  

Number of positive factors Revision within 2 years (%) Revision within 5 years (%) Revision within 10 years (%) 

 no yes no yes no yes 

0 97.9 2.1 96.1 3.9 92.1 7.9 

1 98.3 1.7 96.9 3.1 94.4 5.6 

2 98.7 1.3 97.8 2.2 96.5 3.5 

3 99.2 0.8 98.7 1.3 97.9 2.1 

Risk reduction if female, primary osteoarthritis, age ≥60 years 0.53 (0.48—0.59) 0.52 (0.48—0.57) 0.50 (0.47—0.53) 

Table 1. ‘Case-mix’ with respect to revision surgery. Relative distribution of non-revised/revised patients related to the occurrence of positive predictive 
factors and length of observation time. The relative risk reduction when all factors are present is relatively equal, independent of the observation time. 
95% confidence interval in italics.  
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Primary THR 

The register shows primary total hip replacements per-
formed in Sweden since 1979. Up to and including 1991 data 
were collected from individual departments. Starting in 1992 
data on primary operations was individually based. This 
means that factors such as age, gender, diagnosis, surgical 
technique and choice of cup and stem could be registered for 
each operation. Until and including 1991 the reports were 
based partly on well-validated estimates. 

Starting in 1999 two important changes were introduced. 
The first was that registration via the internet was made pos-
sible, and during 2006 this was used by 74 of the 77 depart-
ments that perform hip arthroplasty in Sweden. The other 
three departments report using data files. 

The second change was that registration was supplemented 
with the article numbers for the various prosthesis compo-
nents used in each operation. Thus each patient’s prosthesis 
and its parts can be identified in detail. One practical exam-
ple of this opportunity for extended analysis was imple-
mented in the 2005 Annual Report where we examined how 
factors such as stem size, choice of neck length and offset 
affected the outcomes for the three most used implants. As 
well as generating explanatory models for observed depart-
mental complications, data from this type of analysis can 
give a direct guide in the choice of implant for the individ-
ual patient. Between 1979 and 2006, 270,240 primary hip 
arthroplasties were registered (1992-2006: 169,623). The 
number of primary procedures increased marginally during 
2006 to 13,942 compared with 13,848 in 2005. The fifteen 
most common implant combinations during the past ten 
years are shown in table form. During this period there was 
a change in favour of uncemented fixation where the trans-
fer to uncemented stems is now tending to occur somewhat 
more rapidly (see Figure 1). Cement is still used in the ma-
jority of cases: during 2006 it was used for 86% of the cups 
and 84% of the stems. 

The first tables (pages 12-13) show the most common im-
plant combinations and their market shares. These are cal-
culated from their use during the past ten years. The over-
whelming majority consist of entirely cemented implants. 
The total number of primary procedures and the number 
of revisions per year with the four fixation principles en-
tirely cemented, entirely uncemented, hybrid and reversed 
hybrid procedures, is shown in four figures on page 18. 
The tables on pages 19-20 are affected to some extent by 
historical data. What follows is therefore an outline of the 
present situation.  

All-cemented prostheses represent a decreasing proportion of 
the total number. Starting in 2001 the relative proportion 
decreased successively from 91.7% to 80.3% during 2006. 
During the whole period, six of the reported cup/stem com-
binations were implanted in more than 6,000 hips. The 
Charnley stem has almost entirely disappeared, chiefly in 
favour of the Lubinus SPII and the Exeter stems. During 

2006 the use of both these stems in all-cemented procedures 
declined marginally in absolute figures. Relatively speaking, 
the Exeter stem increased by about 1% to 28.4% and the SPII 
stem by 0.2% to 57.0%. Together they were used during 2006 
in 85.0% of all all-cemented primary hip arthroplasties. On 
the cup side the Lubinus All-poly, Charnley Elite and Exeter 
Duration predominate, all used in more than 1,000 fully-
cemented arthroplasties. In all cases their relative proportions 
increased from 0.6% to 1.5% between 2005 and 2006 in the 
segment fully-cemented arthroplasties. 

All-uncemented prostheses constitute the fixation type that 
increased most between 2005 and 2006, from 7.3% to 9.9% 
of all total hip arthroplasties. On the stem side the Spotorno 
stem (CLS) predominated, with just over 50% of the total. 
Even though the number of stems increased during 2006, its 
relative proportion remains fairly constant (2005: 54.8%, 
2006: 53.1%). Different varieties of the Bimetric stem to-
gether represent 15% (2005: 14%) followed by the Accolade 
(8.6%) Symax (5.0%), Corail (4.5%), ABG II (4.4%) and 
Cone (3.1%). The other twelve variants were used in fewer 
than 2% of cases, representing 6% of the total number in 
2006. On the cup side, the Trilogy ±HA (36.7%) predomi-
nated, followed by the Trident HA (16.9%), CLS Spotorno 
(12.0%) Allofit (10.1%), N2A (6.5%) and Pinnacle ±HA 
(3.7%). The other 19 types used during 2006 represented 
14% of all uncemented prostheses.  

Hybrid prostheses were dominated in 2006 on the stem side 
by the Spectron EF Primary (22.5%), BHR (22.3%), Lubinus 
SP II (19.6%), Durom (13.6%), ASR Head (9.5%), and ABG 
II (4.7%). The other six variants were used in 2% or fewer of 
the cases (7.8% of the total). On the cup side were the Tril-
ogy ±HA (36.6%), BHR (21.9%), Durom (13%), ASR cup 
(9.7%) and Trident ±HA (9.5%). The other 15 varieties 
were used during 2006 in 9.3% of the cases. 

Different variants of the Biometric stem were used in almost 
half of all reversed hybrids (42.3%). CLS and ABG were 
used in 22.4% and 19.6% of hips, respectively, followed by 
the Corail (7.0%). Thirteen different prosthesis types were 
used in the other cases (8.5%). The Charnley Elite and the 
Charnley cup 35.7%, the Lubinus All-Poly and FAL 19.3%, 
the Contemporary Hooded Duration and Extra Duration 
19.1%, the ZCA 9.9% and Biomet Miller 9.7% dominated 
on the cup side. Six other types were used in the remaining 
6.3%. 

In summary a limited number of prosthesis designs is being 
used nowadays, commonly with good documentation, for 
the large majority of patients. In the various fixation groups 
a varying number of prostheses are being used only in a few 
cases. In the majority of cases, these are implants docu-
mented earlier or prosthesis types chosen specially for spe-
cific requirements or for evaluation. This shows that the 
diversification observed on the implant side is by and large 
well-warranted.  
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Resurfacing has been used conservatively. Between 2003 and 
2005 the number increased from 71 to 217. During 2006 a 
more moderate increase was seen, to 233 cases. This may be 
explained by the fact that the type has a limited indication 
area and that the Australian register has reported a certain 
increased risk of revision. 

During the past ten years the proportion of operations car-
ried out at university/regional hospitals has decreased from 
17.7% to 9.8%, a trend that was constant during the period. 
County hospitals declined from 48.5% to 39.6% in 2005 to 
increase by about 1% during 2006. At the county hospitals 
there was a constant increase to 41.3% in 2005, unchanged 
in 2006. The private hospitals show a small increase for each 
year (except 2004), having risen from 1.8% in 1997 to 8.6% 
in 2006. 

This development has certain advantages but also disadvan-
tages and risks. The university/regional hospitals are respon-
sible for research development and teaching. When the pro-
cedure frequency of standard cases declines strongly at these 
types of hospital, the basis for the important R&D task 
shrinks, which in turn can result in future stagnation and 
deterioration of quality in the area.  

The figures specify the revision burden (RB). This concept is 
the quotient of number of revisions in the form of replace-
ment or extraction of the whole or parts of the prosthesis 

and the sum of primary operations and revisions. The RB is 
an important key number but must be related to the patient 
group in question. In terms of department, the RB is chiefly 
a way of describing the type of surgery carried out, since 
patients undergoing primary operation at a different depart-
ment are not included in the same way as that department’s 
own primary cases who require revision. Hence the revision 
burden is not a good variable for comparisons between de-
partments. 

However, for comparisons between large regions or interna-
tionally, where primary cases requiring further measures are 
treated within the same region, the RB concept is valuable 
and relevant. In these diagrams the revision burden is re-
ported for whole cohorts of each prosthesis type. Given the 
continuous development in prosthesis design, surgical tech-
nique and choice of implant, it is important to study pros-
thesis survival in the separate survival tables and diagrams 
that are more specific. 

To further increase the informational value of register data, 
more detailed analyses of different areas are also carried out. 
In the present Report we have produced more detailed data 
for the younger patient group (up to and including 50 years).  

Distribution of uncemented components

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Cup Stem

Figure 1. Distribution of uncemented components, including entirely uncemented, hybrid and inverse hybrid. Uncemented cup dominated during the 
early part of this period. From 2004 uncemented stem became more common. 
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15 Most Common Implants 
most used during the past 10 years 

Cup (Stem) 1979-2001 2002 2003 2004 2005 2006 Total 

Lubinus All-Poly (Lubinus SP II) 36,138 4,584 4,711 5,397 5,705 5,521 62,056 
Charnley (Charnley) 54,122 927 282 81 8 2 55,422 
Exeter Duration (Exeter Polished) 3,744 1,548 1,418 1,329 1,121 1,122 10,282 
Reflection (Spectron EF Primary) 3,034 693 889 871 788 671 6,946 
Charnley Elite (Exeter Polished) 1,442 915 1,061 998 980 1,153 6,549 
FAL (Lubinus SP II) 579 810 831 707 599 533 4,059 
Exeter All-Poly (Exeter Polished) 6,523 23 8 10 2 2 6,568 
Contemporary Hooded Duration (Exeter Polished) 18 278 561 514 574 600 2,545 
Charnley (Exeter Polished) 658 159 281 433 517 282 2,330 
OPTICUP (Scan Hip II Collar) 1,566 279 125 10 0 1 1,981 
Charnley (Charnley Elite Plus) 1,500 14 2 0 0 0 1,516 
Trilogy HA (Spectron EF Primary) 591 174 127 107 88 102 1,189 
Charnley Elite (Charnley Elite Plus) 1,159 10 0 0 0 0 1,169 
Charnley Elite (Lubinus SP II) 430 76 140 176 187 124 1,133 
Weber All-Poly (Straight-stem standard) 222 115 137 195 164 125 958 

Others (total 1,053) 91,945 2,072 2,108 2,566 3,212 3,704 105,607 

Total 203,671 12,677 12,681 13,394 13,945 13,942 270,310 

Share 1) 

35.5% 
8.5% 
8.4% 
5.5% 
5.4% 
3.3% 
2.5% 
2.1% 
1.6% 
1.5% 
1.0% 
1.0% 
0.9% 
0.8% 
0.8% 
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1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 

1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 

15 Most Common Uncemented Implants  
most used during the past 10 years 

Cup (Stem) 1979-2001 2002 2003 2004 2005 2006 Total 

CLS Spotorno (CLS Spotorno) 434 56 69 68 110 163 900 

Trilogy HA (CLS Spotorno) 10 19 24 80 178 283 594 

Allofit (CLS Spotorno) 35 91 94 87 127 128 562 

Trilogy (CLS Spotorno) 52 24 58 78 86 88 386 

Trilogy HA (Versys stem) 27 41 80 75 25 9 257 

Trident HA (Accolade) 0 0 0 33 69 118 220 

ABG II HA (ABG uncem.) 91 53 19 14 18 2 197 

Romanus HA (Bi-Metric HA uncem.) 248 4 1 5 3 0 261 

Trilogy HA (Bi-Metric HA uncem.) 31 42 61 28 22 4 188 

Trilogy (Cone uncem.) 71 15 15 35 23 23 182 

Trilogy (SL plus stem uncem.) 37 15 17 26 31 9 135 

ABG II HA (Meridian) 42 31 32 9 0 0 114 

M2a (Bi-Metric HA lat) 0 0 7 21 26 47 101 

Press-Fit (CLS Spotorno) 10 9 12 16 22 28 97 

SL Ti (CLS Spotorno) 39 5 13 9 12 8 86 

Others (total 219) 5,353 33 75 172 259 465 6,357 

Total 6,480 438 577 756 1,011 1,375 10,637 

Share 1) 

11.8% 

10.8% 

10.2% 

7.0% 

4.7% 

4.0% 

3.5% 

3.5% 

3.4% 

3.3% 

2.4% 

2.1% 

1.8% 

1.8% 

1.6% 
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15 Most Common Hybrid Implants  
most used during the past 10 years 

Uncemented cup (cemented stem) 1979-2001 2002 2003 2004 2005 2006 Total 

Trilogy HA (Spectron EF Primary) 591 174 127 107 88 102 1,189 
Trilogy HA (Lubinus SP II) 458 131 144 114 73 51 971 
BHR Acetabular Cup (BHR Femoral Head) 25 45 44 74 118 110 416 
Durom (Durom) 0 23 25 33 75 66 222 
ABG II HA (Lubinus SP II) 181 14 5 6 0 3 209 
Reflection HA (Lubinus SP II) 119 19 15 23 10 1 187 
TOP Pressfit HA (Lubinus SP II) 33 32 24 31 16 5 141 
Biomex HA (Lubinus SP II) 39 33 30 3 0 0 105 
Reflection HA (Spectron EF Primary) 99 0 0 0 0 0 99 
ABG HA (Lubinus SP II) 338 0 0 0 0 0 338 
Duralock (uncem.) (Spectron EF Primary) 114 0 0 0 0 0 114 
Trilogy HA (Stanmore mod) 13 34 15 9 8 7 86 
Allofit (MS30 Polished) 48 22 4 0 3 2 79 
Mallory-Head uncem. (Lubinus SP II) 86 6 2 3 2 1 100 
ASR Cup (ASR Head) 0 0 0 1 22 48 71 
Others (total 232) 4,925 53 66 47 70 110 5,271 

Total 7,069 586 501 451 485 506 9,598 

Share 1) 

22.6% 
18.0% 
8.1% 
4.3% 
4.1% 
3.0% 
2.8% 
2.0% 
1.9% 
1.9% 
1.8% 
1.7% 
1.5% 
1.4% 
1.4% 

 

 

1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 

1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 

15 Most Common Cup Components 
most used during the past 10 years 

Cup 1979-2001 2002 2003 2004 2005 2006 Total 

Lubinus All-Poly 58,258 4,598 4,744 5,469 5,825 5,675 84,569 

Charnley 57,585 1,202 617 663 635 330 61,032 

Exeter Duration 3,942 1,631 1,533 1,471 1,264 1,282 11,123 

Charnley Elite 4,141 1,258 1,501 1,456 1,407 1,627 11,390 

Reflection 4,419 718 913 888 831 708 8,477 

FAL 581 819 842 728 618 557 4,145 

Trilogy HA 1,447 454 486 467 460 566 3,880 

Exeter All-Poly 6,749 25 8 10 2 2 6,796 

OPTICUP 3,144 312 181 91 62 37 3,827 

Contemporary Hooded Duration 18 278 565 561 690 801 2,913 

Biomet Müller 4,309 257 235 205 211 174 5,391 

Cenator 2,639 3 3 6 0 0 2,651 

Weber All-Poly 303 150 259 362 197 152 1,423 

ZCA 193 86 71 134 478 239 1,201 

Müller All-Poly 5,085 72 70 89 128 105 5,549 

Others (total 162) 50,858 814 653 794 1,137 1,687 55,943 

Total 203,671 12,677 12,681 13,394 13,945 13,942 270,310 

Share 1) 

36.0% 

11.7% 

9.1% 

8.7% 

5.7% 

3.4% 

3.0% 

2.6% 

2.4% 

2.4% 

2.2% 

1.6% 

1.2% 

0.9% 

0.9% 
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Number of Primary THRs
per type of hospital, 1979-2006
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1992-2006: 
Male........39,7% 
Female....60,3% 

15 Most Common Stem Components 
most used during the past 10 years 

Stem 1979-2001 2002 2003 2004 2005 2006 Total 

Lubinus SP II 41,953 5,815 6,086 6,688 6,820 6,467 73,829 
Exeter Polished 22,983 2,956 3,360 3,300 3,218 3,182 38,999 
Charnley 55,243 928 282 81 9 2 56,545 
Spectron EF Primary 4,283 966 1,077 1,041 928 824 9,119 
CLS Spotorno 773 220 309 448 698 923 3,371 
Charnley Elite Plus 3,049 30 2 0 0 1 3,082 
Scan Hip II Collar 1,863 280 125 10 0 1 2,279 
CPT (steel) 955 279 198 48 3 1 1,484 
Straight-stem standard 333 120 145 207 208 172 1,185 
Stanmore mod 558 303 91 80 50 71 1,153 
MS30 Polished 193 78 141 183 267 287 1,149 
Müller Straight 4,450 103 98 98 115 109 4,973 
Bi-Metric HA uncem. 611 81 114 127 144 51 1,128 
RX90-S 1,697 2 0 1 0 0 1,700 
CPT (CoCr) 0 0 64 224 317 204 809 

Others (total 171) 64,727 516 589 858 1,168 1,647 69,505 

Total 203,671 12,677 12,681 13,394 13,945 13,942 270,310 

Share 1) 

43.1% 
21.0% 
8.5% 
7.2% 
2.5% 
2.2% 
1.8% 
1.1% 
1.0% 
0.9% 
0.9% 
0.8% 
0.8% 
0.7% 
0.7% 

 

 
1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 
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Number of Primary THRs per Hospital and Year 
 

Hospital 1979-2001 2002 2003 2004 2005 2006 Total Share 

Alingsås 1,109 114 98 147 201 209 1,878 0.7% 

Arvika 846 21 43 118 145 97 1,270 0.5% 

Bollnäs 1,017 110 215 275 253 265 2,135 0.8% 

Borås 4,177 127 151 198 234 211 5,098 1.9% 

Carlanderska 950 72 42 50 56 69 1,239 0.5% 

Danderyd 5,108 327 290 268 408 354 6,755 2.5% 

Eksjö 3,297 177 151 190 191 189 4,195 1.6% 

Elisabethsjukhuset 101 30 71 121 116 159 598 0.2% 

Enköping 803 134 163 149 155 181 1,585 0.6% 

Eskilstuna 3,555 75 66 65 75 106 3,942 1.5% 

Falköping 1,200 260 223 213 227 274 2,397 0.9% 

Falun 4,234 181 273 301 231 239 5,459 2.0% 

Frölunda Specialistsjukhus 0 1 34 61 48 52 196 0.1% 

GMC 5 0 0 17 42 50 114 0.0% 

Gällivare 1,722 86 103 94 117 137 2,259 0.8% 

Gävle 4,219 218 194 149 140 131 5,051 1.9% 

Halmstad 2,821 203 171 164 177 267 3,803 1.4% 

Helsingborg 3,186 176 100 102 73 85 3,722 1.4% 

Hudiksvall 1,955 164 186 161 129 123 2,718 1.0% 

Hässleholm-Kristianstad 4,427 483 581 710 670 751 7,622 2.8% 

Jönköping 3,053 163 162 221 185 206 3,990 1.5% 

Kalmar 3,126 189 203 225 235 182 4,160 1.5% 

Karlshamn 1,136 122 210 174 149 164 1,955 0.7% 

Karlskoga 1,713 135 156 111 90 100 2,305 0.9% 

Karlskrona 2,115 50 40 44 31 35 2,315 0.9% 

Karlstad 3,188 163 216 235 220 281 4,303 1.6% 

Katrineholm 993 207 203 226 194 185 2,008 0.7% 

KS/Huddinge 4,116 202 183 221 236 283 5,241 1.9% 

KS/Solna 2,981 293 281 273 297 187 4,312 1.6% 

Kungälv 1,410 198 175 124 229 169 2,305 0.9% 

Köping 1,303 190 190 210 217 218 2,328 0.9% 

Lidköping 1,341 111 102 118 149 140 1,961 0.7% 

Lindesberg 1,308 133 138 161 119 147 2,006 0.7% 

Linköping 4,508 249 208 123 76 40 5,204 1.9% 

Ljungby 1,526 137 96 103 101 120 2,083 0.8% 
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(continued on next page) 
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(continued on next page) 

Number of Primary THRs per Hospital and Year (cont.) 
 

Hospital 1979-2001 2002 2003 2004 2005 2006 Total 

Lund 3,854 74 103 103 105 83 4,322 

Lycksele 1,358 196 200 212 274 243 2,483 

Malmö 5,231 135 109 128 116 126 5,845 

Mora 2,015 133 139 144 158 132 2,721 

Motala 1,368 147 161 229 421 430 2,756 

Movement 0 0 8 6 90 112 216 

Nacka Närsjukhus Proxima 0 0 0 0 17 54 71 

Norrköping 3,931 219 177 243 171 70 4,811 

Norrtälje 845 107 92 87 116 86 1,333 

Nyköping 1,908 125 121 124 151 138 2,567 

Ortopediska Huset 333 144 179 244 297 379 1,576 

Oskarshamn 1,200 112 114 137 176 259 1,998 

Piteå 621 98 92 137 183 337 1,468 

S:t Göran 6,817 463 444 507 474 435 9,140 

Skellefteå 1,664 160 148 119 120 108 2,319 

Skene 618 83 87 89 71 65 1,013 

Skövde 4,494 143 173 150 160 160 5,280 

Sollefteå 1,071 130 123 150 136 154 1,764 

Sophiahemmet 3,708 175 163 257 348 209 4,860 

Stockhoms Specialistvård 76 99 130 136 207 168 816 

SU/Mölndal 2,160 123 118 88 93 37 2,619 

SU/Sahlgrenska 3,965 201 225 202 204 150 4,947 

SU/Östra 3,649 173 115 100 92 151 4,280 

Sunderby (inklusive Boden) 4,069 127 117 151 128 82 4,674 

Sundsvall 4,437 198 181 161 149 128 5,254 

Södersjukhuset 5,343 240 216 219 257 417 6,692 

Södertälje 500 125 145 122 110 127 1,129 

Torsby 1,012 74 58 71 74 67 1,356 

Trelleborg 2,099 165 196 167 487 496 3,610 

Uddevalla 3,557 289 292 256 321 347 5,062 

Umeå 3,752 44 58 77 77 75 4,083 

Uppsala 4,519 259 230 328 286 266 5,888 

Varberg 2,934 219 168 192 182 201 3,896 

Visby 1,607 83 71 61 102 122 2,046 

Värnamo 1,736 92 101 127 146 151 2,353 

Share 

1.6% 

0.9% 

2.2% 

1.0% 

1.0% 

0.1% 

0.0% 

1.8% 

0.5% 

0.9% 

0.6% 

0.7% 

0.5% 

3.4% 

0.9% 

0.4% 

2.0% 

0.7% 

1.8% 

0.3% 

1.0% 

1.8% 

1.6% 

1.7% 

1.9% 

2.5% 

0.4% 

0.5% 

1.3% 

1.9% 

1.5% 

2.2% 

1.4% 

0.8% 

0.9% 
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1) Includes hospitals that are no longer active or do not perform primary THRs any more. 

Number of Primary THRs per Hospital and Year (cont.) 
 

Hospital 1979-2001 2002 2003 2004 2005 2006 Total Share 

Västervik 1,981 114 114 121 106 91 2,527 0.9% 

Västerås 2,720 122 87 122 145 158 3,354 1.2% 

Växjö 2,630 106 68 129 125 147 3,205 1.2% 

Ystad 2,065 108 98 111 66 12 2,460 0.9% 

Örebro 3,962 190 194 180 168 191 4,885 1.8% 

Örnsköldsvik 1,722 127 102 154 149 168 2,422 0.9% 

Östersund 3,117 128 181 158 215 204 4,003 1.5% 

Others 1) 20,474 1,126 1,065 773 256 0 23,694 8.1% 

Total 203,671 12,677 12,681 13,394 13,945 13,942 270,310 100% 
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Year 1997 1998 1999 2000 
 1,792 1,823 1,426 1,480 
 5,106 5,081 4,774 5,161 
 3,253 3,613 3,849 4,005 
 180 246 515 688 

2001 
1,556 
4,996 
4,829 

808 

2002 2003 2004 2005 2006 
1,630 1,512 1,555 1,489 1,361 
5,207 5,112 5,539 5,524 5,626 
4,958 5,057 5,330 5,759 5,755 

882 1,000 970 1,173 1,200 

Trends in Primary THR Surgery
during the last 10 years by type of hospital
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Private Hospitals 

University/Regional Hospitals 

Rural Hospitals 

Central Hospitals 

The structural transformation in Swedish elective orthopae-
dics is shown clearly in the figure opposite. The trend that 
increasing numbers of primary arthroplasties are carried out 
at rural and private hospitals has been accentuated. In 2006, 
Swedish private hospitals performed almost as many pri-
mary arthroplasties as the university/regional hospitals. 
This trend has clear advantages and disadvantages. It is possi-
ble that the productivity of prosthesis operations increases 
for certain patient groups. Since rural hospitals and above 
all private hospitals operate on ‘healthier’ patients with less 
co-morbidity, and on technically simpler cases, however, 
this may mean that accessibility for the ‘more ill’ and more 
complicated cases is worsened, which is actually in breach of 
Swedish medical care legislation! Other disadvantages in the 
long run: 

� Opportunities for continual training of physicians and 
surgical staff become poorer since the training is concen-
trated to the university/regional hospitals. 

� The base for clinical trials of primary arthroplasties de-
creases dramatically. This can in the long run slow down 
the development of hip replacement surgery in Sweden. 

� Many private hospitals are not yet connected to the stan-
dardised follow-up routine of the register, for which rea-
son this part of production cannot be adequately quality-
assured.  
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THR with Cemented Implants
245,883 primary THRs, 21,372 revisions, 1979-2006
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RB, 1979-2006: 
Total ......... 8.0% 

RB, 1992-2006: 
Total ......... 9.7% 
Male .......11.9% 
Female ..... 8.3% 

THR with Uncemented Implants
10,637 primary THRs, 2,368 revisions, 1979-2006
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RB, 1979-2006: 
Total .......18.2% 

RB, 1992-2006: 
Total .......22.2% 
Male........19.7% 
Female ...24.8% 

THR with Hybrid Implants
9,598 primary THRs, 1,297 revisions, 1979-2006
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RB, 1979-2006: 
Total....... 11.9% 

RB, 1992-2006: 
Total....... 13.4% 
Male ....... 12.8% 
Female... 14.1% 

THR with Reversed Hybrid Implants
3,366 primary THRs, 190 revisions, 1979-2006
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RB, 1979-2006: 
Total ......... 5.5% 

RB, 1992-2006: 
Total ......... 5.2% 
Male ......... 4.8% 
Female ..... 5.5% 
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Number of Primary THRs Per Diagnosis and Year 
Diagnosis 1992-2001 2002 2003 2004 2005 2006 Total 

Primary osteoarthritis 76,191 10,186 10,117 10,783 11,582 11,659 130,518 
Fracture 12,136 1,415 1,466 1,484 1,331 1,247 19,079 
Inflammatory arthritis 5,325 374 378 355 325 306 7,063 
Idiopathic femoral head necrosis 3,083 330 343 343 339 350 4,788 
Childhood disease 1,544 289 272 322 270 294 2,991 
Secondary osteoarthritis 1,293 1 3 2 4 2 1,305 
Tumor 432 68 65 77 78 65 785 
Secondary arthritis after trauma 293 14 37 28 16 17 405 
(missing) 2,687 0 0 0 0 2 2,689 
Total 102,984 12,677 12,681 13,394 13,945 13,942 169,623 

Share 

76.9% 
11.2% 
4.2% 
2.8% 
1.8% 
0.8% 
0.5% 
0.2% 
1.6% 
100% 
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Number of Primary THRs with Uncemented Implants per Diagnosis and Age 
1992-2006 

Diagnosis < 50 years  50-59 years  60-75 years  Total Share 

Primary osteoarthritis 1,380 58.1% 2,774 85.2% 1,433 90.3% 54 72.0% 5,641 77.3% 

Childhood disease 441 18.6% 224 6.9% 50 3.2% 3 4.0% 718 9.8% 

Inflammatory arthritis 253 10.6% 74 2.3% 32 2.0% 3 4.0% 362 5.0% 

Idiopathic femoral head necrosis 149 6.3% 81 2.5% 22 1.4% 2 2.7% 254 3.5% 

Fracture 53 2.2% 49 1.5% 29 1.8% 11 14.7% 142 1.9% 

Secondary osteoarthritis 32 1.3% 7 0.2% 4 0.3% 1 1.3% 44 0.6% 

Secondary arthritis after trauma 19 0.8% 3 0.1% 0 0.0% 1 1.3% 23 0.3% 

Tumor 1 0.0% 5 0.2% 0 0.0% 0 0.0% 6 0.1% 

(missing) 49 2.1% 37 1.1% 17 1.1% 0 0.0% 103 1.4% 

Total 2,377 100% 3,254 100% 1,587 100% 75 100% 7,293 100% 

> 75 years  

Number of Primary THRs Per Diagnosis and Age 
1992-2006 

Diagnosis < 50 years  50-59 years  60-75 years  Total Share 

Primary osteoarthritis 4,479 55.4% 18,135 80.4% 70,873 82.6% 37,031 69.7% 130,518 76.9% 

Fracture 268 3.3% 949 4.2% 6,916 8.1% 10,946 20.6% 19,079 11.2% 

Inflammatory arthritis 1,280 15.8% 1,368 6.1% 3,291 3.8% 1,124 2.1% 7,063 4.2% 

Idiopathic femoral head necrosis 491 6.1% 602 2.7% 1,723 2.0% 1,972 3.7% 4,788 2.8% 

Childhood disease 1,159 14.3% 923 4.1% 749 0.9% 160 0.3% 2 ,991 1.8% 

Secondary osteoarthritis 99 1.2% 112 0.5% 474 0.6% 620 1.2% 1,305 0.8% 

Tumor 96 1.2% 168 0.7% 346 0.4% 175 0.3% 785 0.5% 

Secondary arthritis after trauma 58 0.7% 58 0.3% 142 0.2% 147 0.3% 405 0.2% 

(missing) 150 1.9% 237 1.1% 1,316 1.5% 986 1.9% 2,689 1.6% 

Total 8,080 100% 22,552 100% 85,830 100% 53,161 100% 169,623 100% 

> 75 years  
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Number of Primary THRs per Type of Fixation and Year — Younger than 60 Years 
Type of Fixation 1992-2001 2002 2003 2004 2005 2006 Total Share 

Cemented 11,255 1,526 1,463 1,436 1,221 932 17,833 58.2% 
Uncemented 2,660 352 458 545 713 903 5,631 18.4% 

Hybrid 3,509 387 304 271 283 261 5,015 16.4% 

Reversed Hybrid 442 149 198 366 442 466 2,063 6.7% 

(missing) 62 5 3 3 5 12 90 0.3% 

Total 17,928 2,419 2,426 2,621 2,664 2,574 30,632 100% 

Number of Primary THRs per Brand of Cement and Year 
Brand of Cement 1992-2001 2002 2003 2004 2005 2006 Total Share 
Palacos cum Gentamycin 75,512 8,709 6,389 6,033 4,976 0 101,619 59.9% 
Refobacin Palacos R 97 2,628 4,799 5,511 6,576 0 19,611 11.6% 
Palacos R 8,030 5 2 8 1 21 8,067 4.8% 

Palacos R+G (Heraeus) 0 0 0 0 0 5,540 5,540 3.3% 

Refobacin Bone Cement (Biomet) 0 0 0 0 0 5,176 5,176 3.1% 

CMW with Gentamycin 751 13 6 7 1 0 778 0.5% 

Cemex Genta System Fast 0 0 0 0 0 221 221 0.1% 
Other 4,757 12 18 16 82 29 4,914 2.9% 
(completely or partially cementless) 10,860 1,301 1,466 1,817 2,304 2,934 20,682 12.2% 
(missing) 2,977 9 1 2 5 21 3,015 1.8% 
Total 102,984 12,677 12,681 13,394 13,945 13,942 169,623 100% 

Number of Primary THRs per Type of Fixation and Year — 60 Years or Older 
Type of Fixation 1992-2001 2002 2003 2004 2005 2006 Total Share 

Cemented 82,102 9,904 9,826 10,196 10,492 10,231 132,751 95.5% 
Hybrid 2,150 199 197 180 202 245 3,173 2.3% 
Uncemented 476 86 119 211 298 472 1,662 1.2% 

Reversed Hybrid 134 58 111 178 281 396 1,158 0.8% 

(missing) 194 11 2 8 8 24 247 0.2% 
Total 85,056 10,258 10,255 10,773 11,281 11,368 138,991 100% 
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Number of Primary THRs per Type of Fixation and Age 
1992-2006 

Type of Fixation < 50 years  50-59 years  60-75 years  > 75 years  Total Share 

Cemented 3,288 40.7% 14,545 64.5% 80,303 93.6% 52,448 98.7% 150,584 88.8% 

Hybrid 1,723 21.3% 3,292 14.6% 2,810 3.3% 363 0.7% 8,188 4.8% 

Uncemented 2,377 29.4% 3,254 14.4% 1,587 1.8% 75 0.1% 7,293 4.3% 

Reversed Hybrid 644 8.0% 1,419 6.3% 1,024 1.2% 134 0.3% 3,221 1.9% 

(missing) 48 0.6% 42 0.2% 106 0.1% 141 0.3% 337 0.2% 

Total 8,080 100% 22,552 100% 85,830 100% 53,161 100% 169,623 100% 

The cement types “Palacos R+G” and “Refobacin Bone Cement” have replaced older types — see section “Environmental and technological profile” 
for details. Under each type of cement, only registrations where both cup and stem are cemented with the same type of cement are shown. Other registra-
tions are displayed on the line “completely or partially cementless”. 
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Average Age per Gender
the last 10 years, 121,519 Primary THRs
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Average Age per Type of Fixation
the last 10 years, 121,519 Primary THRs
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Average Age per Diagnosis and Gender 
the last 10 years 

Diagnosis Male Female Total 

Fracture 73.7 76.5 75.8 

Secondary osteoarthritis after trauma 67.5 72.7 70.1 

Idiopathic femoral head necrosis 61.5 72.5 69.0 

Primary osteoarthritis 67.5 70.0 68.9 

Secondary osteoarthritis 66.0 70.5 68.3 

Tumor 69.0 61.7 65.0 

Inflammatory arthritis 59.8 61.9 61.3 

Childhood Disease 55.2 53.5 54.1 

Total 67.5 70.2 69.1 
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Average Age per Type of Hospital and Gender 
the last 10 years 

Type of Hospital Male Female Total 

Central Hospitals 67.8 70.8 69.6 

Rural Hospitals 68.3 70.5 69.6 

Universitety/Regional Hospitals 64.7 68.7 67.2 

Private Hospitals 65.4 68.2 67.0 

Total 67.5 70.2 69.1 
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The patient group up to age 50 years  

From 1992 to 2006, 9,264 primary total hip replacements 
were recorded in patients aged up to and including 50 years. 
The majority of the implants, 4,822 (52.1%), were inserted 
in women and 4,442 (47.9%) in men. Compared with the 
age group older than 50 years all types of secondary os-
teoarthritis except fracture sequelae were more common 
(Figure 1). Overall, the number of hips operated on during 
the interval increased from 529 to 771. Relatively speaking, 
however, the procedure frequency was fairly constant, 
(5.3% - 5.8%). The shifts in diagnosis distribution over time 
noted for the whole age interval do not differ appreciably in 
the young group (Figure 2). 

Up until 2000-2001 the proportion of entirely uncemented 
implants declined but increased subsequently. In 2004 
equally many all-cemented and uncemented fixations (32%-
33%) were used. During 2005 and 2006 this trend continued 
so that just under half of all hip implants in this younger age 
group were entirely uncemented (Figure 3). Reversed hy-
brids (cemented cup and uncemented stem) also increased. 

During the period 914 revisions were performed, of which 
61 were done due to deep infection. The most common 
measure was change of cup or liner (n = 500), change of 
stem and cup/liner (n=284) followed by stem revision only 
(n=106). The mean follow-up time was 6.2 (SD 4.2) years. 
The outcome in the form of revision (excluding infection) 
was studied in a Cox regression analysis which included the 
variables age, gender, diagnosis group, incision technique, 
and fixation type. In yet another analysis the prosthesis 
types only used in a limited number of cases of either com-
ponent were excluded (fewer than 100 for uncemented fixa-
tions, fewer than 500 for cemented fixations). This reduced 
the observation period to 6.1 (4.1) years. 

The risk of revision of any component for all reasons except 
infection increases in secondary osteoarthritis owing to child-
hood diseases (Table 1). In selected cohorts, the risk is in-
creased for uncemented prostheses. The lower limit of the 
confidence interval is close to 1 (1.003), so that this observa-
tion is somewhat uncertain. The risk of revision declines 
with increasing age and in inflammatory arthritis. The use of 

all-cemented prostheses gives a lower risk of revision during 
the observation period compared with the combined group 
where one or both components were fixed without cement 
(Figure 4). 

In summary, the use of uncemented prostheses declined dur-
ing the first part of the observation period only to increase 
markedly, becoming the most common way of anchoring 
an implant in this age group. The initial decline may be in-
terpreted as disappointment with uncemented technology 
during the 1980s and 1990s, depending primarily on wear 
and osteolysis. The introduction of new articulations, 
highly cross-linked polyethylene, improved liner fixation 
and good long-term results for certain uncemented stems are 
probably important factors encouraging the increased use of 
entirely uncemented fixation.  

  
All operations  

(n=9,264) 
Most used implant  

(n=6,691) 
Increased risk         

Consequence of childhood disease 1.42 1.18-1.70 1.41 1.12-1.78 

Entirely uncemented implant - - 1.24 1.00-1.54 

Reduced risk         

Entirely cemented implant 0.68 0.59-0.79 0.68 0.55-0.85 

Increasing age per year 0.97 0.96-0.98 0.98 0.97-0.99 

Inflammatory arthritis 0.78 0.64-0.95 0.73 0.58-0.95 

Table 1. Relatively increased and reduced risks of revision (>=50 years). Categorical variables are compared to all others within the group.  
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Figure 1. Distribution of diagnosis in the younger and older cohorts.  
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However the good results with certain uncemented stems 
are based chiefly on long-term studies outside Sweden. Wear 
measurements based on radiostereometry up to five-year 
follow-ups show that it is possible to reduce the wear prob-
lem with ‘highly cross-linked’ poly. The Registry is also car-
rying out a more detailed analysis of individual components. 
Hence data exists to show that the trend observed may in-

volve a change for the better. In the absence of long-term 
results from controlled studies regarding some of the im-
plants now used, a certain caution, particularly in the choice 
of uncemented cups, is still warranted (Table 2). 

  n % 

Cup     

Trilogy HA 226 32.8 

Trilogy 67 9.7 

Allofit 67 9.7 

Trident HA 64 9.3 

CLS Spotorno 55 8.0 

M2a 54 7.8 

Press-Fit cup 36 5.2 

Others 119 17.3 

Table 2. Entirely uncemented implants inserted 2005-2006 (n=688) 
on patients up to 50 years of age. Designs used in more than 5% of the 
cases are specified. Eighteen and 14 different designs of cups/stems are 
included in the groups Others, respectively. 
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Figure 2. Distribution of diagnosis during 4 selected years within the 
interval observed (the group with unknown diagnosis excluded).  

Figure 4. Implant survival on cemented (blue) and uncemented (green) 
fixation of one or both of the prosthetic parts. The curves diverge after 
7-8 years.  
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Figure 3. Distribution of type of fixation during 4 selected years within 
the interval observed.  

  n % 

Stem     

CLS Spotorno 355 51.6 

Bi-Metric lat 46 6.7 

ABG II HA 44 6.4 

Bi-Metric HA 42 6.1 

Bi-Metric HA lat 40 5.8 

Cone 35 5.1 

Others 126 18.3 
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Gender perspective  
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Figure 1. Distribution of diagnosis men/women at operation with total 
hip arthroplasty.  

In earlier reports we presented annually the procedure fre-
quency related to gender, and in certain cases how this fac-
tor affects the risk of revision; but without adjustment for 
contributory factors. In general, women undergo total hip 
replacement more often than men. Since both primary and 
different types of secondary hip osteoarthritis afflict men 
and women with differing incidences, circumstances admit 
of more complex connections. In this year’s Report we 
therefore offer a more detailed evaluation. 

We investigated whether there are gender differences in two 
of the databases, the one that covers primary total hip re-
placements and the corresponding database with hemi-
arthroplasties. Between 1992 and 2006 there were 169,623 
registered total hip arthroplasties. 

In the hemi-arthroplasties database, 7,920 operations were 
registered during 2005 and 2006. We limited the analysis 
primarily to fracture patients, in total 7,361 cases. The gen-
der perspective was also studied for patient-related outcome. 
9,842 observations of patients with complete data undergo-
ing surgery between 2002 and 2005 are included.  

The variables selected from the first two databases were age, 
diagnosis, side operated on, whether one or both hips were 
operated on during the time interval (bilaterality), surgical 
approach and fixation method. To maintain the factors con-
stant, logical regression analysis was applied. We also inves-
tigated the outcome based on the occurrence of revision and 

adjusted for the variables studied, in a Cox regression analy-
sis. The mean follow-up times in the two databases, total-
hip-replacement and hemi-arthroplasty (±SV/B), were 5.6 
±3.9 and 0.8 ±0.5 years, respectively.  

In the national follow-up database, EQ-5D and pain regis-
tered on VAS scales preoperatively and after one year were 
studied, as was satisfaction one year post-operatively. The 
outcome was adjusted for age, Charnley category, diagnosis, 
surgical approach and choice of implant fixing method. 

Total hip replacement 
As emerged from earlier register reports, the average age for 
the whole observation period is 2 – 3 years higher for 
women than for men at the time of total hip replacement 
(women 70.3 ±10.9 years, men 67.7 ±10.8 years). Women 
undergo surgery more often for secondary osteoarthritis 
(Figure 1). All the specific causes given in the figure emerge 
in the regression analysis. Women are also operated on the 
right side more frequently than men (Figure 2). The occur-
rence of bilaterality is equally distributed between the sexes. 

In the choice of surgical approach there is a small but statis-
tically significant preference for the posterior approach 
when operating on men (Figure 3). Women more frequently 
receive cemented total hip arthroplasty, while hybrid fixa-
tion is used more often in men. The other methods of fixa-
tion (uncemented, reversed hybrid) do not differ between 
the sexes in regression analysis (Figure 4). In general women 
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Figure 2. Operated side at total hip arthroplasty (TA) resp. hemi-
arthroplasty (HA) related to gender. 
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run a 30% smaller risk of revision than men within this time 
interval (RR women/men: 0.70 [0.67-0.74]) based on all ob-
servations and with adjustment for the factors mentioned 
above. Turning to patient-related outcome, women report 
more pain on a VAS scale before the operation, they have 
lower EQ-5D at the one-year follow-up and state that they 
are not so completely satisfied. The effect of the operation 
measured as change in EQ-5D and pain between the preop-
erative investigation and the follow-up at one year, how-
ever, is somewhat better. 

The gender perspective in terms of patient-related outcome is 
in concordance with international literature where a number 
of studies report poorer outcome in health-related quality of 
life, pain relief and satisfaction following pain surgery among 
women than among men.  

Hemi-arthroplasty 
Women are almost one year older than men when undergo-
ing hemi-arthroplasty surgery (women: 83.8 ±6.7, men 83.0 
±6.7 years). As opposed to the situation for total hip arthro-
plasty (which is carried out primarily for primary os-
teoarthritis), the left side predominates in hemi-arthroplasty 
surgery following hip fracture. This predominance is espe-
cially pronounced among women. 

We found no statistically significant differences regarding 
choice of prosthesis type or method of fixation in these 
patients.  

  Preoperatively 1 year Difference preoperatively – 1 year 

  male female male female male female 

EQ-5D 0.43 (0,31) 0.36 (0.32) 0.80 (0.23) 0.75 (0.25) 0.36 (0.34) 0.39 (0.35) 

Pain (VAS) 59 (17) 64 (16) 13 (17) 15 (19) -46 (23) -49 (24) 

Satisfaction (VAS)     17 (22) 20 (24)     

Table 1. EQ-5D, Pain and Satisfaction. Mean, SD (within parenthesis). Variables that in a regression analysis differ among men and women are 
shown in red. Pain (VAS, 0=none — 100=maximal), Satisfaction (VAS, 0=completely satisfied — 100=unsatisfied). 
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Figure 3. Total hip arthroplasty – choice of surgical approach. Anterior 
approach is more often used on men. 
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Figure 4. Total hip arthroplasty – type of fixation. Surgery on women is 
more often done with both components cemented. Surgery on men is more 
often done with cemented stem and uncemented cup (hybrid implant).  
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Follow-up model for patient-related outcome 

THR follow-up after five years 
The standardised follow-up of patients undergoing total hip 
replacement started on 1 January 2002 in the Western Re-
gion of Sweden. Since then the routine has been successfully 
introduced in more county councils/regions. At present, 68 
hospitals are connected (68 of 77 active departments in 2006 
= 88%). Variables from the hip arthroplasty survey database 
have been selected by the National Board of Health and 
Welfare and SALAR as national quality indicators and are 
also included in the clinical value compass which in turn 
may lead to health-economic analysis and complete follow-
up of activities. Those hospitals and relevant county coun-
cils that are not connected can thus not supply data, which 
will be stated in the forthcoming report ‘Quality and Effi-
ciency in Swedish Health Care . . .’. A number of the larger 
private enterprises are not connected to the follow-up rou-
tine, either. 

Which hospitals are connected and which are not is shown 
in the table on page 28. A problem arising during 2006 was 
that certain hospitals in Skåne have chosen their own IT 
solution for data capture regarding patient-related outcome. 
This involves increased manual work for the register coordi-
nators and system administrators and also a loss of valida-
tion of incoming data. 

Summary of logistics and method 
Since not all departments are yet connected, method and 
goal are here repeated once more. All patients complete a 
preoperative survey with ten questions (Charnley category, 
pain VAS and EQ-5D). The same survey with a supplemen-
tary question on satisfaction (VAS) is sent to the patient af-
ter one year. The procedure is repeated after six and ten 
years when the patient is also X-rayed. For the radiographic 
evaluation a short questionnaire with six questions has been 
produced (see Annual Report 2003-2004). The radiographic 
follow up within the follow-up system is to start in the 
Western Region on 1 January 2008.  

Overall objectives 
� include patient-related outcome in the register which is 
included in national quality indicators for hip replace-

ment surgery 
� increase the sensitivity of the register analyses 
� identify ‘silent’ radiographic changes for possible early 
surgical intervention in cases with ominous signs of loos-
ening and/or osteolysis 

� create a methodologically adequate health-economic in-
strument for cost effectiveness analysis and resource allo-
cation 

� reduce the number of routine visits following hip ar-
throplasty. 

Results 
On 4 May 2007 the prospective preoperative database (68 
departments) contained 21,755 patients. The one-year follow 
up contained 15,094 patients. The national mean for the in-
cluded variables has varied little over the years during which 
we have collected data. The variation among hospitals, how-
ever, is substantial. See table on page 28. 

The reason for this variability is multifaceted: patient de-
mography including socioeconomic parameters, gender dis-
tribution, age distribution, the differing indications for sur-
gery, accessibility and the competence at the department are 
factors that may affect these individual-based variables. A 
relevant in-depth analysis at hospital level is not yet possible 
since many hospitals have only just started their one-year 
follow-up. In the beginning of 2006, a number of depart-
ments had too small materials for analysis. However we can 
already confirm that there is great variability even among 
the hospitals with fairly large follow-up material. 

To analyse a homogeneous material we observed the follow-
ing inclusion criteria in a sub-study:  

� Patients with diagnosed primary osteoarthritis 
� Charnley category A, i.e. patients with a diseased hip 
without intercurrent disease affecting walking ability 

� Departments with 100 or more patients followed-up at 
one year with complete data. 

With these criteria the material consists of just over 3,000 
patients distributed over 26 departments (Table 1).  
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The distribution of mean age in this material was fairly 
small (69-73 years), for which reason this variable probably 
does not affect the result to any extent. 

Gender perspective 
Larger variability was observed in gender distribution with 
anything from 40% - 60% of women (national average 1992-
1996 was 60%) in the material from the different depart-
ments. According to many studies, women have lower EQ-
5D than men of the same age: see further the discussion in 
the section “Gender perspective” on page 24. It is hoped that 
when all units are connected to the system an analysis of this 
database will prove of importance regarding the variability of 
indication, production follow-up and resource allocation. 

Prediction of outcome 
As the follow-up material grows throughout the country 
and the six-year follow-up starts, the patient-related outcome 
database will give many ‘spin-off’ effects in terms of analysis 
of outcome correlated to patient demography. This in turn 
can create instruments for predicting results that can be used 
in health-economic studies and in setting priorities and mak-
ing allocations. 

In a sub-study of 6,158 one-year-followed-up patients who 
had undergone surgery for primary osteoarthritis (37 hospi-
tals), we found three significant entry variables that affected 
the outcome: Charnley category (co-morbidity) and gender. 
Category C and female gender demonstrated a significant 
correlation to poorer outcome as measured with individual-
based parameters. This connection has been shown earlier in 
a number of international and Swedish studies. The third 
variable was whether the patients had stated preoperatively 
that they had problems in the fifth dimension of the EQ-5D 

instrument, i.e. that they noted some form of anxiety/
depression. To exclude those patients who for natural rea-
sons were anxious about the operation, those who stated that 
they had no problems regarding the fifth dimension at the 
follow-up were excluded, thus creating a group with 
‘permanent anxiety’. 

This group of patients had significantly more pain preopera-
tively and significantly worse outcome in terms of pain re-
lief, satisfaction and EQ-5D gain. In addition, at the one-
year control, this group had greater problems in the mobil-
ity dimension. Lastly, the ‘permanent anxiety’ group had 
about 55% higher cost for a quality-adjusted-life-year at the 
one year follow-up (cost/QALY gained). This register-based 
and hypothesis-generated study will be followed by a pro-
spective study (at a number of hospitals) in which we will 
supplement the present survey protocol with a more sensi-
tive psychometric and a socioeconomic test. 

Health-economic studies 
The Registry has ongoing collaboration with health econo-
mists. During 2005 and 2006 we carried out a study (about 
2,700 patients at 20 hospitals) of the direct and indirect costs 
(costs outside medical care) of waiting time. The analysis is 
still going on and will be reported in the next Annual Re-
port. The result of this study will be of major significance as 
a ‘baseline’ for future health-economic studies of hip arthro-
plasty surgery.  

26 hospitals 
EQ-5D index 

preoperatively 
EQ-5D index 
after 1 year 

EQ-5D gained 
after 1 year 

Pain relief 
mm VAS 

Satisfaction 
mm VAS 1) 

mean 0.45 0.84 0.39 48 16 

min 0.34 0.74 0.30 57 8 

max 0.55 0.92 0.47 40 34 

Table 1. Mean of individually-based parameters (Charnley A + primary osteoarthritis) at 26 hospitals.  
1) Satisfaction VAS: 0–100, where 0 means completely satisfied – 100 means dissatisfied. 
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Patient-related Outcome per Hospital 
2002-2006 

Hospital 
Preoperative 

 
Follow-up after 1 year  EQ-5D 

index 
gained 3) 

Comments  
No. C-cat.1) EQ-5D Pain No. EQ-5D Pain Satisf.2) 

University/Regional Hospitals                     

KS/Huddinge           Not joined 

KS/Solna           Joined 2007 

Linköping           THR surgery in Motala 

Lund 172 49% 0.29 65  149 0.66 16 16 0.37  

Malmö 125 47% 0.28 65  191 0.67 20 20 0.39  

SU/Sahlgrenska 737 51% 0.35 61  746 0.70 16 19 0.35  

SU/Östra 538 43% 0.35 64  442 0.72 18 22 0.37  

Umeå 194 46% 0.28 66  158 0.72 17 18 0.44  

Uppsala           Joined 2007 

Central Hospitals                       

Borås 678 47% 0.41 58  591 0.73 15 19 0.32  

Danderyd 308 42% 0.36 63  54 0.79 12 12 0.43  

Eksjö 285 41% 0.41 63  179 0.78 14 16 0.37  

Eskilstuna 121 56% 0.25 66  37 0.64 18 21 0.39  

Falun           Joined 2007 

Gävle 101 48% 0.33 64       Joined 2006 

Halmstad 239 37% 0.37 64  156 0.73 15 20 0.36  

Helsingborg           Not joined 

Hässleholm-Kristianstad 584 52% 0.39 62       Joined 2006 

Jönköping 351 30% 0.34 65  166 0.76 12 15 0.42  

Kalmar 160 46% 0.46 58       Joined 2006 

Karlskrona 14 29% 0.31 52  4 0.61 18 20 0.30  

Karlstad           Joined 2007 

Norrköping           THR surgery in Motala 

S:t Göran           Joined 2007 

Skövde 464 47% 0.34 62  497 0.69 17 21 0.35  

SU/Mölndal 259 38% 0.37 62  375 0.71 17 22 0.34  

Sunderby (inklusive Boden) 289 44% 0.29 68  292 0.72 16 20 0.43  

Sundsvall 344 44% 0.37 65  309 0.73 17 21 0.36  

Södersjukhuset 455 44% 0.36 56  133 0.70 20 25 0.34  

Uddevalla 1,041 47% 0.37 62  1,027 0.71 17 21 0.34  

Varberg 343 49% 0.42 60  158 0.76 12 17 0.34  

Västerås 203 41% 0.32 67  58 0.75 10 14 0.43  

Växjö 183 51% 0.42 57  34 0.82 17 17 0.40  

Ystad           THR surgery in Trelleborg 

Örebro 161 57% 0.41 57  18 0.89 8 11 0.48  

Östersund 651 33% 0.36 63  437 0.77 13 15 0.41  

Rural Hospitals                       

Alingsås 637 49% 0.44 58  524 0.78 14 18 0.34  

Arvika           Joined 2007 

Bollnäs 291 41% 0.42 65       Joined 2006 

Enköping           Joined 2007 

Falköping 1,196 35% 0.45 58  887 0.81 12 13 0.36  

Frölunda Specialistsjukhus 194 34% 0.37 64  136 0.76 15 18 0.39  

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

(continued on next page) 
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Patient-related Outcome per Hospital (cont.) 
2002-2006 

Hospital 
Preoperative 

 
Follow-up after 1 year  EQ-5D 

index 
gained 3) 

Comments  
No. C-cat.1) EQ-5D Pain No. EQ-5D Pain Satisf.2) 

Gällivare 299 47% 0.39 64  232 0.77 17 20 0.38  

Hudiksvall 100 47% 0.37 65       Joined 2006 

Kalix 112 47% 0.33 65  117 0.76 16 19 0.43  

Karlshamn 174 38% 0.39 62  48 0.84 18 16 0.45  

Karlskoga 37 41% 0.41 62       Joined 2006 

Katrineholm 242 46% 0.37 64  71 0.80 10 15 0.43  

Kungälv 826 49% 0.42 58  678 0.75 14 18 0.33  

Köping 330 33% 0.39 65  70 078 19 19 0.39  

Landskrona 203 34% 0.41 64  203 0.81 13 14 0.40  

Lidköping 592 45% 0.43 57  434 0.77 14 18 0.34  

Lindesberg 286 36% 0.48 57  168 0.80 13 14 0.32  

Ljungby 133 36% 0.42 61  35 0.78 10 16 0.36  

Lycksele 660 45% 0.39 65  473 0.78 13 15 0.39  

Mora           Joined 2007 

Motala 130 40% 0.45 61       Joined 2006 

Norrtälje           Not joined 

Nyköping           Not joined 

Oskarshamn 258 37% 0.47 56       Joined 2006 

Piteå 598 46% 0.36 66  315 0.76 15 20 0.40  

Skellefteå 371 44% 0.38 64  275 0.76 14 15 0.38  

Skene 351 39% 0.40 61  311 0.77 14 19 0.37  

Sollefteå 407 44% 0.45 62  303 0.81 12 15 0.36  

Södertälje           Joined 2007 

Torsby           Joined 2007 

Trelleborg 998 43% 0.40 63  532 0.76 15 18 0.36  

Visby           Joined 2007 

Värnamo 240 45% 0.50 53  107 0.79 13 13 0.29  

Västervik 70 36% 0.46 59       Joined 2006 

Örnsköldsvik 445 48% 0.37 63  339 0.78 14 16 0.41  

Private Hospitals                       

Carlanderska 87 28% 0.40 62  49 0.84 23 28 0.44  

Elisabethsjukhuset 42 33% 0.50 57       Joined 2006 

Gothenburg Medical Center           Not joined 

Movement 36 25% 0.45 64       Joined 2006 

Nacka Närsjukhus Proxima AB           Joined 2007 

Ortopediska Huset           Not joined 

Sophiahemmet           Not joined 

Stockholms Specialistvård AB           Not joined 

Nation 19,347 43% 0.39 62  12,518 0.75 15 18 0.36  
1) Share of Charnley category C.  
2) Satisfaction (VAS).  
3) Difference in EQ-5D after 1 year and preoperatively. 
 
The result is presented as number of patients, mean values of pain-VAS and EQ-5D-index preoperatively as well as the percentage of Charnley 
category C patients (i.e. patients with multiple joint disease and/or co-morbidity). Hospitals with a high percentage of C-patients generally report poorer 
outcome both preoperatively and after 1 year. However, the prospectively gained values are not as much affected. 
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Background 
Once fully implemented, the Registry’s follow-up using pa-
tient-related variables will include a large number of patient 
surveys per year (particularly when the 6- and 10-year fol-
low-ups start). Since the start of the follow-up model for 
patient-related outcome in 2002, one Registry goal has been 
to make this routine ‘paperless’ with optimal use of modern 
technology. As one step in this endeavour, many depart-
ments are using touch-screens for the preoperative question-
naire. Using the touch-screen the patient communicates di-
rectly via the web with the Registry’s database. This system 
is methodologically superior to paper processing, with re-
duced loss, fewer unanswered questions (the system ‘forces’ 
the patient to answer all questions) and immediate updating 
of the database. Unfortunately, some hospitals, mainly in 
the Skåne region, have created their own IT solutions, 
which involves loss of data and in some cases interrupted 
reporting to the Registry. 

The standardised follow-up system for patient-related out-
come has as one of many goals to reduce the number of rou-
tine visits (see Annual Report 2002). The follow-ups are han-
dled via mailed self-administrated questionnaires which are 
then entered via local contact secretaries. Sweden is one of 
the countries with the highest use of internet, particularly 
among the older population groups. Against this back-
ground, we have run a pilot project in the use of the internet 
as a survey medium, for following-up patients who have un-
dergone THR surgery. Technically, there are established, 
secure possibilities of running such surveys via the internet. 

If such a function can be made easy to use and at the same 
time give high response rate, this would solve a future prob-
lem of volume and resources and yet give material for ade-
quate follow-up on activities. 

The project 
Between December 2006 and February 2007 a randomised 
methodological study was carried out for the purpose of 
investigating differences in response rate between traditional 
paper and internet forms. 

From the Hip Arthroplasty Register 2,400 patients were 
chosen at random but stratified by age and diagnosis for 
inclusion in an extra four-year follow-up (110 patients had 
died). They were divided into groups of 600 patients each 
in the age groups below 50 years, 50-59 years, 60-75 years 
and over 75 years (age at operation), half women and half 
men. Thirty percent lived in metropolitan regions, 35% in 
fairly large cities, 7% in densely-populated areas, 21% in 
areas of intermediate population and 8% in sparsely-
populated areas. The distribution between the ‘paper’ and 
‘internet’ groups after randomisation was largely identical. 
The patients were chosen by lot to answer the follow-up 
model protocol either via a password-protected internet 
questionnaire or via a mailed paper questionnaire. Remind-
ers were sent to non-responders in both groups after two 
months. New reminders were sent after a further month 
and then the answer procedure was switched so that the 
paper questionnaire group were enabled to answer via the 
internet and vice versa. 

Internet-based follow-up  

Age Count 
Response rate after  

first reminder 
Share of patients that chose second 

option after second reminder  
Total response 

rate 

Younger than 50 years 293 88% 2% 90% 

50 to 59 years 296 92% 1% 93% 

60 to 75 years 287 97% 0% 97% 

Older than 75 years 275 91% 0% 91% 

Total 1151 92% 1% 93% 

Web form         

Younger than 50 years 294 71% 15% 86% 

50 to 59 years 289 62% 27% 89% 

60 to 75 years 288 37% 40% 77% 

Older than 75 years 268 23% 48% 71% 

Total 1,139 49% 32% 81% 

Paper form     

Table 1. Response rates from paper form versus web form in different age intervals. 
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Results 
The response rate in the paper questionnaire group was 92% 
(exactly the response frequency the Hip Arthroplasty Regis-
ter has had in earlier measurements) and in the internet re-
sponse group 49%. The frequency rose in this group to 81% 
when the participants were offered the possibility to answer 
via the paper questionnaire. The difference in response fre-
quency between the four age groups was marginal in the pa-
per questionnaire group, but significant in the internet re-
sponse group. Fifty-two percent of the men answered in the 
internet group and 93% in the paper questionnaire group. 
The corresponding response frequency among the women 
was 46% and 92%, respectively. Thus the men were some-
what more inclined to answer via the web. In the age group 
below 50 years, the response rates were 71%, 50-59 years 
62%, 60-75 years 37% and over 75 years 23%. The internet 
group response frequency was best in the metropolitan re-
gions and in sparsely-populated areas and poorest in interme-
diate regions. For the results see Tables 1 and 2.  

Sixty-four percent of those who answered via the internet 
used their own computers to complete the questionnaire 
and 72% used a broadband connection. The majority (67%) 
stated that they felt secure in answering the questionnaire 
via the internet, 12% felt insecure and 21% had no view on 
this matter.  

Discussion 
The results indicate that patient-administered internet ques-
tionnaires can be used in quality register work, particularly 
with groups under 60 years. However, the system needs to 
be automated and supplemented with traditional paper ques-
tionnaires for non-responders. A system development of this 
kind has already been started. Within the near future it is 
expected that this answer procedure will also predominate 
among older population groups in view of the general devel-
opment of internet functions throughout society. Register 
work may then become less resource-consuming and the 
results may be analysed in real time. 

Area Paper form Web form 

Metropolitan areas 89% 52% 

Fairly large cities 92% 50% 

Densely-populated areas 92% 47% 

Areas of intermediate population 94% 42% 

Sparsely-populated areas 91% 53% 

Table 2. Response frequencies from paper form versus web form in 
different geographic areas. 

Figure 1. Patient administrated, internet based question-
naire for follow-up after hip arthroplasty. 



SWEDISH  H I P ARTHR OPLASTY  RE GI STE R 2 00 6 

 

32 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

Notes 



SWEDISH  H I P ARTHR OPLASTY  RE GI STE R 2 00 6 

 

33 

Last year’s Report gave details of a collaborative project 
with the Western Region and the Swedish Hip Arthro-
plasty Register on complete follow-up of activities after 
hip replacement surgery.  

The report used the four cardinal points of what is 
termed the clinical value compass. Using this follow-up 
model we present this year a value compass for all the 41 
departments that have been connected to the follow-up 
model for more than one year. This further-developed 
value compass contains the eight openly-reported vari-
ables now reported by hospital.  

The limits are set to each variable’s largest and smallest 
values, respectively, plus/minus a standard deviation. 
The poorest value for the variables is assigned origo and 
the best value in the periphery. This enlarged value com-
pass may be seen as a Balanced Scorecard: the larger the 
surface the better the total result for that department. 
The national mean value is given in each figure, and each 
department can thus compare itself with the national 
result. Note that the observation periods for the vari-
ables differ. Result variables:  

� Patient satisfaction. Measured with VAS. Can only, 
like variables 2 and 3, be stated if the department has 
been actively involved in the follow-up model routine 
for more than one year 

� Pain relief. Measured by subtracting the preoperative 
VAS value from the follow-up value, i.e. the value 
gained after one year 

� Gain in health-related quality of life (EQ-5D index 
gain). The prospective benefit of the EQ-5D index, i.e. 
the health gain after one year, is given. This variable is 
essential for cost-utility calculations 

� 90-day mortality. A new openly-reported department 
variable. In international literature this variable is used 
to illustrate mortality after discharge and may be a 
measure of increased mortality from thromboembolic 
and cardiovascular diseases following discharge 

� Cost per patient (operation). Since the CPP system 
is not yet fully implemented in all Swedish hospitals, 
the distribution of this variable is not shown but is 
stated this year only with the national mean value 
which is approximately SEK 75,000 (about €7,900) 
based on 27 hospitals 

� Reoperation within two years. Last year’s ‘new’ vari-
able stating all kinds of further surgery within two years 
during the past four-year period. This parameter reflects 
chiefly the frequency of reoperation per department for 
reasons of deep infection and recurring dislocations 

� Five-year implant survival. Implant survival after five 
years using Kaplan-Meier statistics. The definition of 
failure is revision of one or both components or extrac-
tion of the prosthesis 

� Ten-year implant survival. Same variable as for 5 
years, but with longer follow-up which above all cap-
tures a unit’s result regarding implant loosening.  

Linked to the clinical value compass of each hospital is 
also a graphic presentation of the hospital’s ‘case-
mix’ (see separate section on page 8). This component is 
designed in the same way as the value compass and in-
cludes the variables that when the Registry’s database is 
examined prove decisive demographic parameters for 
both patient-related outcome and long-term results re-
garding need for revision. The greater the surface in this 
figure, the more favourable a department’s patient pro-
file (in terms of outcome) is. 

� Charnley classification. The figure shows the depart-
ment’s proportion of patients classed as Charnley cate-
gory A or B, i.e. patients without multiple joint disease 
and/or intercurrent diseases that affect the patient’s 
walking ability. We know from many studies that C-
patients have significantly poorer outcome in satisfac-
tion, pain relief and health gain.  

� Proportion of primary osteoarthritis. The more pa-
tients the department processes with the diagnosis pri-
mary osteoarthritis, the better the long-term results 
according to the Registry’s regression analysis of the 
database. 

� Proportion of patients 60 years or older. Depart-
ments that operate on many patients over 60 years ob-
tain a better result, in the same way as for the variable 
‘proportion of primary osteoarthritis’  

� Proportion of women. Women have generally better 
long-term results than men in terms of need for revi-
sion, particularly for aseptic loosening. 

Even though we do not yet have patient-related outcome 
and costs for all departments, we have chosen to present 
this graphic manner of showing the department’s results 
in many dimensions since we believe in this model as a 
pedagogical instrument. All entry variables are presented 
in different tables in the Report but the tables are of ne-
cessity extensive and it is hard to obtain an overall pic-
ture of a department’s combined and multidimensional 
results from them. 

The aim of the modified clinical value compass is for 
each department to be able rapidly to form an impres-
sion of that department’s result vis-à-vis the national re-
sult and to identify areas of poorer outcome. If this is the 
case, one should particularly scrutinise each table and 
start an analysis preceding work locally to improve and 
develop activities. As with all other register interpreta-
tion, it is imperative to assess, at the same time, the de-
partment’s demographic profile since this may explain 
an expected or divergent result. 

Follow-up of activities after total hip replacement surgery  
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Alingsås Borås Carlanderska Danderyd

Quality Indicators
clinical value compass - national averages 2006

Satisfaction

Pain relief
after 1 year

EQ-5D gained
after 1 year

90-day
mortality

Cost per patient

Reoperation
within 2 years

Implant
survival 5 years

Implant
survival 10 years

Eksjö Eskilstuna Falköping

Gällivare Halmstad Jönköping Karlshamn Katrineholm Kungälv Köping

Lidköping Lindesberg Ljungby Lund Lycksele Malmö Piteå

Skellefteå Skene Skövde Sollefteå SU/Mölndal SU/Sahlgrenska SU/Östra

Sunderby Sundsvall Södersjukhuset Trelleborg Uddevalla Umeå Varberg

Värnamo Västerås Växjö Örebro Örnsköldsvik Östersund

The clinical value compasses show the national results 
for the eight entry variables in red. The corresponding 
values for each department are shown in green. The limit 
values are set to the greatest or least value of each vari-
able ± 1 SD. The poorest value for each variable is as-
signed origo and the best is at the periphery. 

Those departments where red fields are shown have a 
poorer value than the national average for that variable. 
The outcome can be studied in detail in each table. De-
partments with ‘much’ red are recommended to carry 
out a local in-depth analysis. 

Note that ‘cost per patient’ in this Annual Report can-
not be stated per department and that all values are set 
against SEK 75,000 (national average, about €7,900).  
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Alingsås Borås Carlanderska

Case-mix Factors
national averages 2006

Share of Charnley category
A/B

Share of
Osteoartritis

Share of patients 60 years
or older

Share of
Women

Danderyd Eksjö Eskilstuna Falköping

Gällivare Halmstad Jönköping Karlshamn Katrineholm Kungälv Köping

Lidköping Lindesberg Ljungby Lund Lycksele Malmö Piteå

Skellefteå Skene Skövde Sollefteå SU/Mölndal SU/Sahlgrenska SU/Östra

Värnamo Västerås Växjö Örebro Örnsköldsvik Östersund

Sunderby Sundsvall Södersjukhuset Trelleborg Uddevalla Umeå Varberg

In the graphic presentation of patient demography (‘case-
mix’) the national results are shown regarding the four 
entry variables in red. The corresponding values for each 
department are shown in green. The limit values are set 
to the greatest and the smallest value of each variable ± 1 
SD. The worst value for the variables is assigned origo 
and the best value is at the periphery.  

When interpreting the department’s clinical value com-
pass and above all in comparisons, always observe the 
‘case-mix’ picture.  
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Implant survival as a quality indicator 

Implant survival as a quality indicator has been presented in 
the last few Annual Reports. As ten-year survival per 
county council/region is now being used as a national qual-
ity indicator (see separate section), we last year changed the 
graphic presentation to agree with the presentation the Na-
tional Board of Health and Welfare and SALAR uses in the 
report ‘Quality and Efficiency in Swedish Health Care ...’. 
Publication of report number two is planned for the late 
Autumn of 2007. 

The following table shows ten-year survival for all patients 
undergoing primary total hip replacement surgery. The 
definition of failure is revision of one or both implant com-
ponents and extraction of the prosthesis. All causes of revi-
sion are included. As the histogram and the table clearly 
show, ten-year survival of total hip arthroplasty has im-
proved successively in Sweden ever since the introduction 
of the Register. 

The diagram on the next page shows ten-year survival by 
hospital (the 68 departments that were active and had ten-
year results at 31/12/2006). The histogram is a graphic pres-
entation of the ten-year results from the tables on pages 66-
68. The observation period is 1992-2006. The national aver-
age was 93.0% ± 0.2%. Red bars represent departments 
whose upper confidence interval is below the lower national 
confidence interval, i.e. departments which with 95% prob-
ability have poorer implant survival than the national aver-

age after ten years. Thus 13 departments had a result that 
was poorer than the national average, so that 55 of the de-
partments had a ten-year prosthesis survival that was equal 
to or better than the national average. 

Kaplan-Meier statistics  
Prosthesis survival statistics according to Kaplan-Meier are 
the commonest outcome variable in implant research both 
nationally and internationally. It is most common to pub-
lish ten-year results with the following definition of fail-
ure: revision of one or both components or removal of the 
prosthesis. 

This measurement method is exact since it starts from the 
date the patient underwent revision surgery. It is however a 
blunt and rough measurement method since it does not take 
account of patient-related outcome, medical contraindica-
tions for further surgery, whether the patient him- or herself 
wishes to refrain from revision surgery, and whether the pa-
tient is on the waiting list. The variable should also be seen as 
a slow quality indicator describing historical material. 

These factors should always be taken into account when 
interpreting survival statistics. However the method 
should always be reported since it reflects long-term re-
sults following total hip arthroplasty, above all regarding 
aseptic loosening.  

Implant Survival after 10 Years
in Different Time Periods
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100
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Black line marks confidence interval (95%) 

Average 10-year implant survival for all hospitals active in each time 
period. Each time period comprises all primary THRs performed during 
the 3-year-period. All types of revisions are included. The analysis 
includes all observations up to and including 31-12-2006. The table 
shows the values presented in the bar chart to the left. 

Time period 10 years 95% CI 

1979-1981 84.6% ±0.6 

1982-1984 90.1% ±0.4 

1985-1987 91.3% ±0.4 

1988-1990 92.3% ±0.3 

1991-1993 93.3% ±0.3 

1994-1996 93.3% ±0.3 
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10-year implant survival per hospital. The grey bar represents national average. Red bars are clinics whose upper confidence interval lies lower than 
the nation’s lower confidence interval, i.e. hospitals that with 95% probability have poorer implant survival after 10 years than the national aver-
age. The histogram is a graphical presentation of the 10-year results from the table on pages 66-68. Clinic names are not stated in the chart. 

Implant Survival after 10 Years
each bar represents one hospital, primary THRs 1992-2006

80% 85% 90% 95% 100%
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Reoperation 

The term reoperation covers all types of new surgical measure 
following primary operation. These interventions have been 
registered since 1979. With effect from the second half of 
2000 we stopped registering and reporting closed reduction 
after dislocation. It is important to be aware of this when 
comparing with earlier annual reports up to and including 
2002. Reoperations are divided into three groups: revision 
with exchange or extraction of implant components and ma-
jor or minor reoperations without the prosthesis or any of its 
components being removed or replaced.  

Since 2003 the number of reoperations has been reduced by 
201 procedures (12%). During 2006, 89 fewer reoperations 
were performed than during the preceding year. Compared 
with 2003, reoperations owing to aseptic loosening and two-
session procedures (commonly caused by infection) are the 
measures that have become fewer. The increased number of 
reoperations for dislocation noted in 2004, with another de-
cline the following year, have further declined marginally. In 
previous reports we have feared that the number of reopera-
tions/revisions owing to fractures in the vicinity of the pros-
thesis would increase as an effect of a growing population 
with hip implants combined with shrinking resources for 
follow-up. The standard follow-up model was initiated partly 
to combat this development. During 2006 the number of re-
operations owing to periprosthetic fracture decreased from 
171 (2005) to 148. It is possible that the increased attention 
the problem has gained via the Register has had an effect. Im-

proved surgical technique and choice of implant may also 
have been important. 

As previously, aseptic loosening is the major reason for reop-
eration, but since a peak in 2002 the number of reoperations 
consequent on loosening has decreased to 171 (15%), a large 
reduction. The decline continued marginally during 2006. 
Reoperation for ‘technical reasons’, dislocation and infection 
are major early quality indicators and should remain at a con-
stant low level. The median time between primary operation 
and reoperation for these reasons is 0.2, 0.7 and 1.4 years. 

Hence half of these reoperations occur during the first three 
to seventeen months of the primary operation. The variation 
between different departments is, however, large – approxi-
mately 40 times! 

In most cases an increased number of reoperations is caused 
by recurrent dislocations. However the large spread between 
departments should not be evaluated without account being 
taken of ‘case-mix’. Certain departments operate largely only 
on healthy patients with primary osteoarthritis, while others 
operate on a large proportion of high-risk patients. A high 
frequency of early reoperations should, however, always lead 
to closer analysis in the individual department and, where 
relevant, to a programme of measures of the type that the 
Sundsvall department has conducted with great success (see 
the section “Example of local improvement programme”).  

Number of Reoperations per Reason and Year 
Primary THRs 1979-2006 

Reason for reoperation 1979-2001 2002 2003 2004 2005 2006 Total Share 
Aseptic loosening 13,702 1,143 1,104 986 989 972 18,896 59.1% 
Dislocation 2,338 242 255 314 258 244 3,651 11.4% 
Deep infection 1,965 216 236 269 239 233 3,158 9.9% 
Fracture 1,493 163 166 170 171 148 2,311 7.2% 

Miscellaneous 759 29 19 33 25 15 880 2.8% 
Implant fracture 318 20 34 33 22 23 450 1.4% 
Pain only 261 8 10 16 8 14 317 1.0% 
Secundary infection 0 0 0 1 1 0 2 0.0% 
(missing) 36 1 1 0 3 0 41 0.1% 
Total 22,586 1,930 1,949 1,937 1,832 1,737 31,971 100% 

Technical error 807 24 17 17 18 13 896 2.8% 
2-stage procedure 907 84 107 98 98 75 1,369 4.3% 

Number of Reoperations per Procedure and Year 
Primary THRs 1979-2006 

Procedure at reoperation 1979-2001 2002 2003 2004 2005 2006 Total 
Exchange of cup and/or stem or extraction 19,309 1,660 1,692 1,610 1,582 1,491 27,344 
Major surgical intervention 2,418 171 151 158 132 120 3,150 
Minor surgical intervention 851 97 104 163 118 124 1,457 
(missing) 8 2 2 6 0 2 20 
Total 22,586 1,930 1,949 1,937 1,832 1,737 31,971 

Share 
85.5% 
9.9% 
4.6% 
0.1% 
100% 
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All Reversed Hybrid Implants
all diagnoses and all reasons
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1979-1991, för få observationer, n=40
1992-2006, 13y = 84.4% (78.8-89.9), n = 3,221

All Uncemented Implants
all diagnoses and all reasons
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1979-1991, 21y = 21.7% (18.6-25.3), n = 3,275
1992-2006, 15y = 68.9% (65.3-72.4), n = 7,293

All Cemented Implants
all diagnoses and all reasons
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1979-1991, 27y = 73.3% (72.5-74.1), n = 93,868
1992-2006, 15y = 87.6% (87.0-88.2), n = 150,584
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All Hybrid Implants
all diagnoses and all reasons
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1979-1991, 17y = 27.7% (23.6-32.4), n = 1,321
1992-2006, 15y = 75.1% (72.9-77.3), n = 8,188
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REOPERATION 1) 

1) Survival statistics according to Kaplan-Meier with revision and removal (all form of surgery, including revision) as end-point for failure. 

REOPERATION 1) 

REOPERATION 1) REOPERATION 1) 
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Short-term complications — reoperation within 2 years 

Background 
Last year’s Report presented for the first time the vari-
able ‘reoperation within two years’. The definition of 
failure in traditional survival statistics is revision of one 
or more implant components or removal of the whole 
prosthesis. Reoperation within two years on the other 
hand refers to all forms of further surgery of the hip fol-
lowing insertion of total hip prosthesis. Survival statis-
tics in the sense that the Registry and international litera-
ture use the method illustrate a mainly long-term result 
in terms of aseptic loosening. Reoperation in short-term 
follow-ups reflects mainly early and serious postopera-
tive complications such as deep infection, and revision 
following repeated dislocations. This ‘new’ variable is a 
more rapid quality indicator and easier to use in depart-
mental improvement programmes than ten-year survival, 
which is an important but slow and historical indicator. 

Definition 
By short-term complication is meant here all kinds of 
further surgery within two years of primary surgery. 
The most recent four-year period is studied – in this Re-
port 2003-2006 inclusive. Note that the Report covers 
only complications that have been treated surgically. In-
fections treated with antibiotics, and conservatively-
treated dislocations, are not captured in the Register. Pa-
tients undergoing repeated surgery for the same compli-
cation are included as one complication. However, a 
number of patients undergo reoperation for different 
reasons within a short time. Patients reoperated on at a 
different department than the primary one are assigned 
to the primary department. 

Result 
The result is given in the following tables. Hospital type, 
number of primary surgical interventions during the ob-
servation period, and number of patients undergoing re-
operations, are given. The complication quotient varies 
from 0% to 4.4%. Ten departments had over 3% compli-
cations during the period. The national average was 
1.5%. Departments reporting more than 3% complica-
tions were three of nine university/regional hospitals 
(33%), five of 27 central hospitals (19%), two of 33 rural 
hospitals (6%) and 0 of 8 private hospitals (0%). This 
demonstrates once again the varying patient composi-
tions and problems of the different hospital types. 

Discussion 
This result variable aroused great reaction in the media 
following last year’s Report. There a number of factors 
were given to be taken into account when interpreting 
the results which, however, the media did not do to any 
large extent. When interpreting the results, only depart-
ments of the same hospital type should be compared as 

regards varying competence and patient demography. 
Departments that operate on the most serious cases with 
larger risks of complications may naturally have a higher 
frequency. For reasons of space the table does not state 
‘case-mix’ variables which are given in other tables and 
which are present graphically in the chapter on produc-
tion follow-up. Apart from varying patient composition, 
the following considerations must also be included when 
interpreting these results: 

� The complication rate is generally low and a random 
variability has a large affect on the results 

� This variable can really only be evaluated over time, 
i.e. if there are clear trends 

� Departments that adopt a wait-and-see approach 
(conservative – non surgical treatment of, for example, 
infection and dislocation) i.e. avoid operating for these 
complications, are not registered in the database.  

If over time a department has a consistently high propor-
tion of short-term complications, an analysis should be 
initiated with a review of routines, operation techniques 
and possibly choice of implants. Since the study con-
cerns patients undergoing surgery during a four-year pe-
riod, it may take one-to-two years before successful im-
provements are reflected in the result tables. 

Since the Report was published, this ‘new’ variable has 
been criticised above all by those departments that had a 
high frequency. The reason for this criticism has 
throughout been that we did not report the department’s 
patient demography – ‘case-mix’. This somewhat sur-
prised the Registry management since in the most recent 
reports we have attempted to focus more on this awk-
ward problem of interpretation. As stated above we have 
for reasons of space been unable to publish the negative 
‘case-mix’ factors identified in each table. These factors 
are available, however, in a number of tables and, start-
ing with this year, also in graphic form (see the section 
on ‘Follow-up of activities after total hip replacement 
surgery’). In addition, the Registry has for many years, 
in the confidential reports to the departments, given 
each department its specific patient composition. For 
this reason knowledge on ‘case-mix’ has been available 
for many years and each department has been able to 
present its arguments with this as background. 

Irrespective of the hospital’s category and result, the de-
partments should analyse their complications and inves-
tigate whether there are systematic shortcomings. To 
simplify this process, starting with this Report, personal 
ID numbers and date of operation of the patients in 
question are being attached to the confidential appendix 
sent to each department.  
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Reoperation within 2 Years per Hospital 
2003-2006 

 Prim.THRs Patients 1) Infection Dislocation Loosening  

Hospital number number % number % number % number % number % 

University/Regional Hospitals            

KS/Huddinge 923 15 1.6% 0 0.0% 7 0.8% 3 0.3% 5 0.5% 

KS/Solna 1,038 44 4.2% 22 2.1% 15 1.4% 5 0.5% 14 1.3% 

Linköping 447 6 1.3% 3 0.7% 3 0.7% 0 0.0% 1 0.2% 

Lund 394 13 3.3% 1 0.3% 6 1.5% 1 0.3% 6 1.5% 

Malmö 479 7 1.5% 2 0.4% 4 0.8% 0 0.0% 1 0.2% 

SU/Sahlgrenska 781 12 1.5% 6 0.8% 1 0.1% 1 0.1% 6 0.8% 

SU/Östra 458 2 0.4% 0 0.0% 2 0.4% 0 0.0% 0 0.0% 

Umeå 287 3 1.0% 1 0.3% 1 0.3% 0 0.0% 1 0.3% 

Uppsala 1,110 36 3.2% 11 1.0% 12 1.1% 4 0.4% 14 1.3% 

Central Hospitals            

Borås 794 25 3.1% 5 0.6% 17 2.1% 1 0.1% 5 0.6% 

Danderyd 1,320 28 2.1% 2 0.2% 13 1.0% 6 0.5% 11 0.8% 

Eksjö 721 17 2.4% 8 1.1% 6 0.8% 0 0.0% 4 0.6% 

Eskilstuna 312 4 1.3% 0 0.0% 1 0.3% 1 0.3% 3 1.0% 

Falun 1,044 7 0.7% 1 0.1% 3 0.3% 2 0.2% 1 0.1% 

Gävle 614 24 3.9% 6 1.0% 12 2.0% 1 0.2% 5 0.8% 

Halmstad 779 16 2.1% 6 0.8% 5 0.6% 1 0.1% 7 0.9% 

Helsingborg 360 2 0.6% 2 0.6% 0 0.0% 0 0.0% 1 0.3% 

Hässleholm-Kristianstad 2,712 31 1.1% 15 0.6% 9 0.3% 4 0.1% 14 0.5% 

Jönköping 774 15 1.9% 4 0.5% 8 1.0% 0 0.0% 5 0.6% 

Kalmar 845 21 2.5% 13 1.5% 8 0.9% 0 0.0% 2 0.2% 

Karlskrona 150 3 2.0% 0 0.0% 1 0.7% 2 1.3% 0 0.0% 

Karlstad 952 23 2.4% 17 1.8% 3 0.3% 1 0.1% 4 0.4% 

Norrköping 661 4 0.6% 0 0.0% 3 0.5% 0 0.0% 1 0.2% 

S:t Göran 1,860 42 2.3% 18 1.0% 17 0.9% 7 0.4% 12 0.6% 

Skövde 643 8 1.2% 3 0.5% 1 0.2% 0 0.0% 5 0.8% 

SU/Mölndal 336 3 0.9% 1 0.3% 2 0.6% 0 0.0% 1 0.3% 

Sunderby (inklusive Boden) 478 18 3.8% 7 1.5% 10 2.1% 1 0.2% 2 0.4% 

Sundsvall 619 27 4.4% 11 1.8% 15 2.4% 0 0.0% 4 0.6% 

Södersjukhuset 1,109 12 1.1% 3 0.3% 6 0.5% 1 0.1% 3 0.3% 

Uddevalla 1,216 27 2.2% 10 0.8% 10 0.8% 4 0.3% 7 0.6% 

Varberg 743 16 2.2% 14 1.9% 2 0.3% 0 0.0% 2 0.3% 

Västerås 512 3 0.6% 0 0.0% 2 0.4% 0 0.0% 1 0.2% 

Växjö 469 3 0.6% 0 0.0% 1 0.2% 0 0.0% 2 0.4% 

Ystad 287 10 3.5% 1 0.3% 8 2.8% 0 0.0% 1 0.3% 

Örebro 733 6 0.8% 4 0.5% 0 0.0% 0 0.0% 3 0.4% 

Östersund 758 8 1.1% 1 0.1% 4 0.5% 0 0.0% 3 0.4% 

Rural Hospitals            

Alingsås 655 6 0.9% 3 0.5% 2 0.3% 1 0.2% 0 0.0% 

Arvika 403 5 1.2% 4 1.0% 0 0.0% 0 0.0% 3 0.7% 

Bollnäs 1,008 11 1.1% 3 0.3% 4 0.4% 2 0.2% 3 0.3% 

Enköping 648 10 1.5% 5 0.8% 2 0.3% 1 0.2% 3 0.5% 

Falköping 937 4 0.4% 1 0.1% 2 0.2% 1 0.1% 0 0.0% 

Frölunda Specialistsjukhus 195 2 1.0% 1 0.5% 1 0.5% 0 0.0% 1 0.5% 

Others 
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1) The number of patients with short-term complications can differ from the number of complications, as each patient can have more than one type of 
complication. 

Reoperation within 2 Years per Hospital (cont.) 
2003-2006 

 Prim. THRs Patients 1) Infection Dislocation Loosening  Others 

Hospital number number % number % number % number % number % 

Gällivare 451 9 2.0% 3 0.7% 5 1.1% 1 0.2% 3 0.7% 

Hudiksvall 599 20 3.3% 11 1.8% 8 1.3% 0 0.0% 1 0.2% 

Karlshamn 697 9 1.3% 0 0.0% 7 1.0% 1 0.1% 1 0.1% 

Karlskoga 457 5 1.1% 3 0.7% 3 0.7% 0 0.0% 2 0.4% 

Katrineholm 808 6 0.7% 1 0.1% 0 0.0% 4 0.5% 4 0.5% 

Kungälv 697 5 0.7% 3 0.4% 1 0.1% 0 0.0% 1 0.1% 

Köping 835 4 0.5% 0 0.0% 3 0.4% 1 0.1% 0 0.0% 

Lidköping 509 1 0.2% 0 0.0% 1 0.2% 0 0.0% 0 0.0% 

Lindesberg 565 7 1.2% 2 0.4% 4 0.7% 0 0.0% 3 0.5% 

Ljungby 420 2 0.5% 0 0.0% 0 0.0% 1 0.2% 1 0.2% 

Lycksele 929 1 0.1% 0 0.0% 0 0.0% 1 0.1% 0 0.0% 

Mora 573 7 1.2% 4 0.7% 2 0.3% 0 0.0% 1 0.2% 

Motala 1,241 15 1.2% 1 0.1% 10 0.8% 1 0.1% 3 0.2% 

Norrtälje 381 8 2.1% 3 0.8% 5 1.3% 1 0.3% 3 0.8% 

Nyköping 534 9 1.7% 4 0.7% 4 0.7% 0 0.0% 5 0.9% 

Oskarshamn 686 1 0.1% 1 0.1% 0 0.0% 0 0.0% 0 0.0% 

Piteå 749 9 1.2% 5 0.7% 2 0.3% 1 0.1% 2 0.3% 

Skellefteå 495 5 1.0% 3 0.6% 2 0.4% 1 0.2% 2 0.4% 

Skene 312 1 0.3% 1 0.3% 0 0.0% 0 0.0% 0 0.0% 

Sollefteå 563 8 1.4% 3 0.5% 3 0.5% 0 0.0% 4 0.7% 

Södertälje 504 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Torsby 270 2 0.7% 1 0.4% 1 0.4% 0 0.0% 0 0.0% 

Trelleborg 1,346 18 1.3% 8 0.6% 5 0.4% 2 0.1% 5 0.4% 

Visby 356 12 3.4% 2 0.6% 3 0.8% 2 0.6% 5 1.4% 

Värnamo 525 4 0.8% 0 0.0% 3 0.6% 1 0.2% 0 0.0% 

Västervik 432 10 2.3% 6 1.4% 5 1.2% 0 0.0% 4 0.9% 

Örnsköldsvik 573 5 0.9% 3 0.5% 1 0.2% 0 0.0% 2 0.3% 

Private Hospitals            
Carlanderska 217 1 0.5% 0 0.0% 0 0.0% 0 0.0% 1 0.5% 

Elisabethsjukhuset 467 3 0.6% 1 0.2% 0 0.0% 0 0.0% 2 0.4% 

GMC 109 2 1.8% 1 0.9% 1 0.9% 1 0.9% 0 0.0% 

Movement 216 3 1.4% 3 1.4% 0 0.0% 0 0.0% 1 0.5% 

Nacka Närsjukhus Proxima 71 2 2.8% 0 0.0% 1 1.4% 1 1.4% 0 0.0% 

Ortopediska Huset 1,099 6 0.5% 1 0.1% 2 0.2% 3 0.3% 1 0.1% 

Sophiahemmet 977 9 0.9% 2 0.2% 4 0.4% 1 0.1% 4 0.4% 

Stockhoms Specialistvård 641 11 1.7% 1 0.2% 7 1.1% 1 0.2% 2 0.3% 

Sweden 53,962 819 1.5% 297 0.6% 326 0.6% 79 0.1% 242 0.4% 

The following factors must be considered when interpreting the variable ‘reoperation within 2 years’: 

� Type of hospital. 
� Patient demographics. 
� The values of complication are generally low and a random variability has a great impact on the results. 
� This variable can only be evaluated over time, i.e. if obvious trends are present. 
� Observe that this report is only valid for complications that are surgically treated.  
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Example of local improvement programme  

In last year’s Report the orthopaedic department at Sunds-
vall hospital had the highest reported frequency of complica-
tions (reoperation within two years) in the country (4.8%). 
Even before the report was published, the Registry manage-
ment contacted the head of the department to inform him 
of the results since we knew from experience that we could 
expect a reaction from the media. We also contacted four 
more departments that ‘topped’ the current statistics. 

As Table 1 shows, Sundsvall had during the observation 
period had problems with above all reoperation owing to 
dislocations and infections. The patient demography in 
Sundsvall during the period greatly resembled the national 
mean value. 

On many occasions following publication of the Report, 
the department head in Sundsvall contacted the Registry 
management for discussion. This included help with inter-
pretation of the results in preparation for a meeting with 
the local press and discussion with colleagues at the depart-
ment. The reaction from the media was rapid and two 
newspapers reported on the high complication frequency at 
the department. 

A list of personal ID numbers for the patients in question 
was requested from Sundsvall and at a department meeting 
two colleagues were given the job of analysing patient re-
cords and X-rays for the dislocation and infection cases, re-
spectively. 

Reoperation owing to dislocation 
The material included 19 patients reoperated on for disloca-
tion. The analysis gave the following results: 

� The majority of these patients had poorly-positioned cups 
both in anteversion and retroversion. 

� A number of patients had patient-related risk factors such 
as sequelae of hip fractures and neuromuscular disease 

� The dislocations were distributed among experienced and 
less-experienced orthopaedic surgeons 

� In only one case were no factors found that could explain 
the dislocation 

� In many cases reoperation was carried out early: 
• In eight cases, revision after one dislocation (obviously 
incorrectly positioned cups) 

• In two cases after two dislocations. 

Following this analysis a literature search was undertaken 
and at a new department meeting the following action pro-
gramme was decided upon covering general routines, surgi-
cal technique and choice of implants: 

� Improved information to patients preoperatively by 
physiotherapists 

� Preoperative patient selection – identify contraindications 
such as dementia 

� Preoperative planning obligatory in all cases 
� Operator must approve the preoperative arrangements 
before the patient is cleansed and dressed 

� Positioning guide must be used for cup placement  
� Change from 28 to 32 mm caput diameter, especially for 
risk patients  

� If posterior approach is used, obligatory to resuture cap-
sule and muscle insertion 

� Discussion on X-ray round regarding component place-
ment to increase awareness 

� Should a postoperative dislocation occur, patient must 
attend ‘dislocation school’ to analyse movement pattern 
and improve ‘patient compliance’. 

Over and above these measures contacts were made between 
Sundsvall and the Registry management who visited the de-
partment for further discussion. Following implementation 
of the action programme (November 2006) there has been no 
further reoperation at the department owing to dislocation. 

Reoperation owing to infection 
The infection material comprised ten patients. Seven of 
these had co-morbidities that could be ‘immuno-
suppressive’, such as arterial sclerosis, heart failure, corti-
sone treatment and ethylism. The agent was in seven cases 
staph. aureus and in two cases streptococci, i.e. a somewhat 
divergent infection panorama compared with the national 
one which contains about 50% CNS. However the material 

  Number of patients Number of reop. Frequency Infection Dislocation Loosening Other 

Sundsvall 638 33  4.8% 1.3% 2.8% 0.1% 1.0% 

Nation 52,623 763  1.4% 0.5% 0.6% 0.1% 0.5% 

Table 1. Sundsvall results versus the national averages. Reoperations within 2 years (2002–2005). 

  Number of patients Primary OA Share patients < 60 years Share women Share reopererated 

Sundsvall 638 85.3% 20.4% 60.9% 4.8% 

Nation 52,623 81.8% 19.1% 59.4% 1.4% 

Table 2. Patient demographics. The Sundsvall clinic versus the nation. 
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is so small that no conclusions may be drawn regarding this 
pattern. 

The department has contacted infection colleagues, bacteri-
ologists and hospital hygienists for further analysis and an 
action plan. This work is still going on and will be con-
cluded in autumn 2007. 

Discussion 
It is with great pleasure that the Registry management notes 
that last year’s Annual Report with its new open variable 
has in several departments led to a local analysis and rapid 
measures for improvement. As well as Sundsvall, four de-
partments have requested personal-ID-number lists for the 
cases in question. 

It is our hope that all departments irrespective of complica-
tion frequencies in the table will analyse their short-term 
complications. 

When the Sundsvall department became aware of its high 
complication frequency, they were according to the depart-
ment head ‘caught with our trousers down’. In Registry 
terms, complication frequency is a rapid indicator but it is 
reported to a department with a certain delay and local reg-
istration of complications could prompt a faster reaction 
from the department. With local registration, moreover, 
cases with non-surgical treatment of for example dislocation 
and infection could be included, in this way more clearly 
reflecting the department’s complications. The optimum 
would of course be that the department reports to the Regis-
try but also starts up a local complication registry compris-
ing events not registered at national level. 

The Sundsvall action plan against dislocation is, in the Regis-
try management’s view, entirely adequate and also follows 
current international literature. One substantial factor is the 
department’s ‘aggressive’ attitude leading to reoperation in 
10 of 19 cases as early as after one or two dislocation epi-
sodes. Most treatment algorithms for hip prosthesis disloca-
tion recommend reoperation after three dislocations. In the 
majority of the Sundsvall cases, however, there were clearly 
incorrectly positioned cups, for which reason in these cases 
it would hardly have been worth waiting for more disloca-
tions before surgical intervention. This surgically active atti-
tude is probably entirely adequate but may be understood to 
be to the department’s ‘disadvantage’ in this type of analysis. 

Following this Report the Registry’s management was con-
tacted by journalists from different parts of Sweden for dis-
cussion on departments’ complication frequencies. In some 
cases we discussed with the same journalists after the articles 
were published and we then asked, above all, why they had 
not taken up the factors we consider obligatory in interpre-
tation of register results. The journalists’ comments on this 
may be summarised in a quotation from one of them ‘. . . I 

read about that – but it’s not journalistically interesting. . .’. This quota-
tion clearly illustrates an attitude that all the national qual-
ity registers must take into account when introducing 
openly-reported register results. There is consensus about 
increasing the Registry’s openness, but this involves an on-
erous teaching job for the keepers of the registers.  

Press cutting from Sundsvalls Tidning’s web edition 2006-10-24. 
 
The press cutting above is quoted with permission from the Sundsvall 
clinic. It is an important example of the value of early, openly reported 
outcome variables as a incitement to clinical improvement programme. 
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Revision 

As well as reoperation, which is a broader concept, the 
term revision is also used for replacement or extraction 
of one, several or all parts of the prosthesis. For the pe-
riod 1979-1991, particulars of primary arthroplasty were 
recorded in aggregate by department, and not based on 
personal ID number. For this reason approximations are 
used for diagnosis, gender and age distribution and mor-
tality risk in survival calculations that have showed good 
validity (Söderman et al 2000). Starting in 1992 registra-
tion has been based on personal ID number and more 
data is collected for each primary operation, which per-
mits a more complete account. 

This year we report an in-depth analysis of revision for 
reasons of dislocation in cases where a semi-circular wall 
addition has been screwed onto the cup. The method 
was launched in Sweden during the 1980s but has never 
been documented using sizeable patient material.  

In this overall reporting we see that the number of revi-
sions following primary operation, distributed by cause, 
is relatively constant except that the number of implant 
replacements owing to infection has decreased. On the 
other hand there is no corresponding decrease in reop-
erations for the same reason. This indicates that the inci-
dence is relatively unchanged but that conservative surgi-
cal treatment with irrigation and soft-tissue revision is 
now being chosen to a larger extent, and this may be suc-
cessful if performed early. 

The small increase in revision owing to dislocation (5%) 
may be random. Patients undergoing repeated revision 
constitute a special problem. They are subjected to great 
strains partly owing to the problem related to the poorly 
functioning joint, partly owing to the burden that recur-
rent and often extensive operations involve. These opera-
tions generally involve a large burden on medical care. 
Patients undergoing revision for dislocation and infec-
tion are here in a special position since they run the 
greatest risk of being afflicted by repeated reoperations. 
For first-time revisions they together represent about 
15% of the total number. In the group revised more than 
twice, this proportion has increased to almost half 
(48.2%). In the group with more revisions, there is an 
over-representation of patients with inflammatory joint 
disorders, sequelae of childhood diseases and secondary 
osteoarthritis following trauma. These results may indi-
cate that technically difficult or unusual revisions should 
be centralised to special units. 

Down to 2005 we saw a reduction in the number of revi-
sions of, primarily, fully cemented and uncemented im-
plants. During 2006 the number of revisions of entirely 
uncemented implants and reversed hybrids increased, 
relatively speaking. Regarding wholly uncemented pros-
theses, problems of wear and osteolysis may be one ex-
planation since the majority (84%) were performed in 
consequence of mechanical complications. The increase 

in revision of reversed hybrids was caused largely by 
fractures and dislocations (approximately 50%) which are 
more probably related to surgical technique and to some 
extent prosthesis design.  

As expected, the proportion of revisions for dislocation, 
deep infection and technical problems decreased with 
time following primary operation when whole periods 
(1979-2006) were studied. The risk of revision for me-
chanical loosening reaches a plateau when seven to ten 
years have passed following primary operation. The rela-
tive proportion of revisions due to fracture shows a dif-
ferent picture and remains fairly constant at 5% - 6% up 
to ten years, and then increases. This pattern may be be-
cause many patients with loose prostheses are not no-
ticed in time. 

Prosthesis survival related to type of fixation shows that 
cemented fixation gives the smallest number of revisions 
in a long-term perspective if all diagnoses are included. 
Analysing only those patients who underwent primary 
surgery for osteoarthritis does not change the result even 
though the material – and above all the follow-up time – 
for the reversed hybrids is short. 

The diagrams on pages 52-53 offer a description of the 
current situation throughout the country. Based on al-
most 70,000 cemented prostheses, a 27-year survival of 
77.3% constitutes important documentation of the pro-
cedure as such and a benchmark for ongoing and future 
studies. Note that these data are not sufficient for a more 
far-reaching comparison between the different ways of 
fixing a prosthesis since many factors, for example demo-
graphic differences between the groups, a shift in indica-
tions over time and changes in implant design, are not 
taken into account. 

Overall results have improved successively. For certain 
indications however, for example dislocation and some-
times implant modification, there are several examples of 
the opposite, and this underlines the importance of con-
tinuous registration and re-reporting. 

The implant-specific survival diagrams are based on revi-
sion irrespective of cause and independently of diagnosis. 
Four survival graphs showing the risk of stem and/or 
cup revision are reported only for the most frequently-
used cemented implants. In the upper diagram, cup and 
stem are reported separately. The analysis is terminated 
when the number of observations is below 50. A more 
detailed report of different implants is given in table 
form starting on page 62. Continuous re-reporting from 
the register has led to an increasingly narrow selection of 
implants. 

This is partly why we now stand on firmer ground re-
garding the documentation of certain cemented and 
uncemented prosthesis systems. Repeated analyses of 
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how prostheses fixation, method of operation and pros-
thesis design affect the outcome for different patient cate-
gories are urgently required so as to optimise the result. 

The results separated into different gender and age 
groups are reported for four intervals: younger than 50 
years, 50-59 years, 60-75 years and older than 75 years. 
For each age interval all observations, cemented, unce-
mented and hybrid implants are reported by gender. All 
causes of revision are included for the period reported 
(1992-2006). 

In the age group below 50 years, women have a poorer 
result than men in absolute numbers. If one adjusts for 
diagnosis and other contributory factors in a regression 
analysis, the gender difference disappears, probably ow-
ing partly to the predominance of women in the diagno-
sis group with sequelae of childhood diseases, a diagnosis 
with increased risk of revision (see separate section). 

For both genders the results improve if one uses ce-
mented fixation instead of uncemented or hybrid. In the 
age group 50-59 years cemented fixation still involves a 
lower risk of revision among women. Among men, 15-
year implant survival is about the same for cemented and 
wholly uncemented fixation and in absolute numbers 
4.5% worse when hybrid fixation is chosen. In the inter-
val 60-75 years cemented fixation gives the highest im-
plant survival and hybrid fixation the lowest. Based on 
the choice of implant and surgical technique used in Swe-
den during the observation period, cemented fixation is 
probably preferable in this, as in the oldest, group. A 
deeper analysis with adjustment for contributory factors 
is necessary, however, to give more secure guidelines.  

In the review of implant survival by type, the ‘case-mix’ 
for each design should be included. Prostheses largely 
used in women with primary osteoarthritis, 60 years or 
older, should have a more favourable outcome. The pos-
sibility of generalising results of prostheses with regis-
tered good outcome increases with the number of obser-
vations. For prostheses with poorer outcome, the assess-
ment can generally be of great interest even with fairly 
few observations. Note that the variation is fairly small 
up to five years of observation, even though it is even 
then possible in some cases to suspect important differ-
ences that emerge clearly at ten years of follow-up. 

The departmental consequences of aseptic loosening or 
osteolysis which are so important for the patient and 
medical care thus do not manifest themselves in most 
cases until after the 5- to 10-year follow-up and during 
the ensuing 10- to 20-year period, which is important to 
stress not least for those who are to supply resources for 
these often complicated interventions.  

The implants that show low survival after ten years have 
often but not always been used on younger patients. On 

the other hand there are certain combinations of pros-
theses which even though used to a fairly large extent on 
high-risk patients, demonstrate a ten-year survival of up 
to 96-97%. So far the follow-up time for certain rela-
tively newly introduced implants is too short to present 
in table form. One example is cups of highly cross-linked 
polythene, which in controlled studies have shown a 
large reduction of wear up to 5 years. The use of these 
new types of plastic is increasing and we hope to be able 
to present data from at least some designs during the 
next few years. Note, however, that plastic quality varies 
between manufacturers; consequently the departmental 
results can vary. 

Prosthesis survival based on implant survival per depart-
ment exhibits fairly large variations. This can partly be 
explained by patient selection, even though other aspects 
such as responsibility for training and for development 
and evaluation of new methodology and other factors, 
too, may be added. The difference in ‘case-mix’ is large 
between groups of departments. At university /regional 
hospitals the proportion of patients with the most fa-
vourable prognosis (women, 60 years or older with pri-
mary osteoarthritis) is 28% of the total number. The cor-
responding proportions for county hospitals, sub-county 
hospitals and private hospitals are 36%, 41% and 46%, 
respectively. This is reflected well in the tables.  

Where the department’s results diverge appreciably from 
what is expected for the group as a whole, an analysis of 
cause is of value. Note, however, that these data reflect 
the circumstances prevailing at the time of operation and 
therefore do not necessarily represent what is now cur-
rent. In prosthetic surgery, the long-term result is of the 
greatest importance since the majority of serious compli-
cations appear late.  

By reoperation is meant all forms of further sur-
gery following total hip arthroplasty. 
 
By revision, which is a form of reoperation, is 
meant an intervention where one or more com-
ponents of the prosthesis are replaced or the 
whole prosthesis is removed.  
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Surgery using a semicircular socket wall addition is docu-
mented but sparsely in the literature. The majority of re-
ports are based on few cases and the risk of renewed dislo-
cation varies greatly (between 0% and 24%). The advantage 
of this intervention is that it is relatively small with a 
lower risk of general complications. Indications are consid-
ered to be present if the components are correctly placed 
and/or if the patient represents a great operational risk 
owing to co-morbidity. Since this operation is used at a 
relatively constant frequency in Sweden we have run a 
more detailed analysis. The database until 2005 contains 
3,384 operations for dislocation. 

In 979 of these cases, socket wall additions were used. The 
procedure is combined with exchange of the joint head in 
the majority of cases (91%). In 9% the cup and/or the stem 
were also replaced. In about half the operations (51%) this 
was performed as a first revision. In nearly all cases, the 
socket wall addition was fixed on to a cemented cup 
(98.5%). Compared with those patients for whom other 
operational methods were used to reduce the risk of dislo-
cation, the group in question were three years older 
(median: 77 33-99 versus 74 21-99 years; p<0.001), 65% 
were women and 28 had a primary diagnosis of hip frac-
ture. The mean follow-up time was 5 years and 8 months. 

A Cox regression analysis was used to evaluate how far the 
factors age, gender, primary diagnosis, number of earlier 
revisions, component replacement or not, and type of 
incision, affected the risk that the patient would undergo a 
further revision. Only one factor was statistically signifi-
cant. Increasing age at the first revision reduced the risk 
that further revisions would be performed for the same 
reason. The risk reduction per year was 0.97% 0.96-0.99. 
The probability that the patient would not be afflicted by 
a further revision irrespective of cause was 69±2.0% after 
11 years where more than 138 observations remained (see 

Figure 1). Patients reoperated on for dislocation have prac-
tically always been afflicted by repeated dislocations and 
undergone a large number of closed reductions. If follow-
ing reoperation the patient continues to dislocate, it is 
common first to attempt a closed reduction and this may 
occur several times.  

Failure in the form of repeated dislocations following re-
operation thus does not always automatically involve fur-
ther surgery. This may be because the conservative treat-
ment was successful but also because of many other factors 
related to the patient and the treatment situation. High 
age, which proves to be significant in the regression analy-
sis, may be one such factor. It may therefore be assumed 
that failure defined as renewed revision is an underestima-
tion of the true problem.  

Figure 1. Survival with respect to revision, regardless of reason. 11-year 
survival = 69±2.0 (138 remaining observations).  

Operation with ‘socket wall addition’ following dislocation  

Figure 2. Prefabricated ”socket wall addition” for a Lubinus cup (frontal). Figure 3. Prefabricated ”socket wall addition” for a Lubinus cup (side). 
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Number of Revisions per Reason and Number of Previous Revisions 
primary THRs 1979-2006 

Reason for revision 0  1  > 2  Total Share 

Aseptic loosening 16,128 74.9% 2,240 62.5% 390 56.5% 83 43.0% 18,841 72.5% 

Dislocation 1,633 7.6% 477 13.3% 113 16.4% 51 26.4% 2,274 8.8% 

Deep infection 1,571 7.3% 410 11.4% 98 14.2% 42 21.8% 2,121 8.2% 

Fracture 1,265 5.9% 288 8.0% 55 8.0% 6 3.1% 1,614 6.2% 

Technical error 470 2.2% 76 2.1% 18 2.6% 2 1.0% 566 2.2% 

Implant fracture 324 1.5% 65 1.8% 11 1.6% 7 3.6% 407 1.6% 

Pain only 74 0.3% 13 0.4% 3 0.4% 2 1.0% 92 0.4% 

Secondary infection 0 0.0% 1 0.0% 0 0.0% 0 0.0% 1 0.0% 

Totalt 21,519 100% 3,582 100% 690 100% 193 100% 25,984 100% 

2  

Miscellaneous 54 0.3% 12 0.3% 2 0.3% 0 0.0% 68 0.3% 
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Number of Revisions per Diagnosis and Number of Previous Revisions 
primary THRs 1979-2006 

Diagnosis at primary THR 0  1  > 2  Total Share 

Primary osteoarthritis 15,875 73.8% 2,518 70.3% 465 67.4% 123 63.7% 18,981 73.0% 

Fracture 1,993 9.3% 309 8.6% 47 6.8% 8 4.1% 2,357 9.1% 

Inflammatory arthritis 1,731 8.0% 355 9.9% 85 12.3% 27 14.0% 2,198 8.5% 

Childhood disease 1,067 5.0% 247 6.9% 55 8.0% 22 11.4% 1,391 5.4% 

Idiopathic femoral head necrosis 383 1.8% 64 1.8% 15 2.2% 4 2.1% 466 1.8% 

Secondary arthritis after trauma 188 0.9% 52 1.5% 14 2.0% 9 4.7% 263 1.0% 

Secondary osteoarthritis 69 0.3% 8 0.2% 1 0.1% 0 0.0% 78 0.3% 

Tumor 33 0.2% 7 0.2% 4 0.6% 0 0.0% 44 0.2% 

(missing) 180 0.8% 22 0.6% 4 0.6% 0 0.0% 206 0.8% 

2  

Total 21,519 100% 3,582 100% 690 100% 193 100% 25,984 100% 
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Number of Revisions per Reason and Year of Revision 
only the first revision, primary THRs 1979-2006 

Reason for revision 1979-2001 2002 2003 2004 2005 2006 Total Share 

Aseptic loosening 11,820 952 908 804 822 822 16,128 74.9% 

Dislocation 944 123 125 168 133 140 1,633 7.6% 

Deep infection 1,165 86 90 79 83 68 1,571 7.3% 

Fracture 811 74 95 94 94 97 1,265 5.9% 

Technical error 432 8 6 10 8 6 470 2.2% 

Implant fracture 244 12 21 16 16 15 324 1.5% 

Pain only 49 5 5 5 3 7 74 0.3% 

Miscellaneous 38 0 1 7 5 3 54 0.3% 

Total 15,503 1,260 1,251 1,183 1,164 1,158 21,519 100% 
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Number of Revisions per Reason and Time to Revision 
only the first revision, primary THRs 1979-2006 

Reason for revision 0 – 3 years 4 – 6 years  > 10 years Total Share 

Aseptic loosening 2,706 46.3% 3,454 83.3% 4,777 86.7% 5,191 86.3% 16,128 74.9% 

Dislocation 1,101 18.8% 174 4.2% 166 3.0% 192 3.2% 1,633 7.6% 

Deep infection 1,154 19.7% 198 4.8% 135 2.4% 84 1.4% 1,571 7.3% 

Fracture 321 5.5% 216 5.2% 308 5.6% 420 7.0% 1,265 5.9% 

Technical error 423 7.2% 25 0.6% 16 0.3% 6 0.1% 470 2.2% 

Implant fracture 51 0.9% 63 1.5% 103 1.9% 107 1.8% 324 1.5% 

Pain only 57 1.0% 9 0.2% 3 0.1% 5 0.1% 74 0.3% 

Miscellaneous 34 0.6% 7 0.2% 4 0.1% 9 0.1% 54 0.3% 

Total 5,847 100% 4,146 100% 5,512 100% 6,014 100% 21,519 100% 

7 – 10 years 
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Number of Revisions per Year of Revision and Number of Previous Revisions 
primary THRs 1979-2006 

Year of revision 0  1  2  > 2  Total Share 

1979-2001 15,503 72.0% 2,384 66.6% 414 60.0% 93 48.2% 18,394 70.8% 

2002 1,260 5.9% 236 6.6% 60 8.7% 20 10.4% 1,576 6.1% 

2003 1,251 5.8% 259 7.2% 57 8.3% 20 10.4% 1,587 6.1% 

2004 1,183 5.5% 265 7.4% 51 7.4% 18 9.3% 1,517 5.8% 

2005 1,164 5.4% 246 6.9% 59 8.6% 23 11.9% 1,492 5.7% 

2006 1,158 5.4% 192 5.4% 49 7.1% 19 9.8% 1,418 5.5% 

Total 21,519 100% 3,582 100% 690 100% 193 100% 25,984 100% 
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Number of Revisions per type of Fixation at Primary THRs and Year of Revision 
only the first revision, primary THRs 1979-2006 

Type of fixation at primary THR 1979-2001 2002 2003 2004 2005 2006 Total 

Cemented 13,215 987 959 933 917 863 17,874 
Uncemented 1,274 136 143 109 89 128 1,879 

Hybrid 475 104 124 111 123 124 1,061 

(missing) 464 25 16 12 16 13 546 

Total 15,503 1,260 1,251 1,183 1,164 1,158 21,519 

Reversed hybrid 75 8 9 18 19 30 159 
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Aseptic Loosening
cumulative frequency of revision
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Deep infection
cumulative frequency of revision
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Dislocation
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All Reversed Hybrid Implants
all diagnoses and all reasons for revision
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1979-1991, too few observations, n=40
1992-2006, 13y = 84.7% (79.1-90.2), n = 3,221

All Uncemented Implants
all diagnoses and all reasons for revision

70

75

80

85

90

95

100

0 2 4 6 8 10 12 14 16 18 20 22 24 26

years postoperatively

pe
rce

nt 
no

t r
ev

ise
d (

%
)

1979-1991, 22y = 29.3% (25.6-33.4), n = 3,275
1992-2006, 15y = 69.1% (65.6-72.7), n = 7,293

All Cemented Implants
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All Hybrid Implants
all diagnoses and all reasons of revision
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10 year value 1992-2006: 
87.6% ± 1.0% 

10 year value 1992-2006: 
89.6% ± 3.8% 
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All Reversed Hybrid Implants
osteoarthritis and aseptic loosening
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All Hybrid Implants
osteoarthritis and aseptic loosening
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10 year value 1992-2006: 
93.2% ± 0.9% 

10 year value 1992-2006: 
95.3% ± 3.6% 
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Reflection All-Poly (Spectron)
all diagnoses and all reasons for revision
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1992-2006, 15y = 90.9% (87.8-93.9), n = 887
1992-2006, 11y = 91.7% (88.2-95.3), n = 6,946

Exeter (Exeter Polished)
all diagnoses and all reasons for revision
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Lubinus SP II
all diagnoses and all reasons for revision
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Red curve = Spectron EF. 
Blue curve = Spectron EF Primary. 

Red curve = Exeter All-Poly. 
Blue curve = Exeter Duration. 
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Reflection Plast (Spectron)
all diagnoses and all reasons for revision
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Lubinus SP II
all diagnoses and all reasons for revision
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Red curve = change of cup. 
Blue curve = change of stem. 

Red curve = change of cup. 
Blue curve = change of stem. 
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 Cups: Exeter All-Poly and Exeter Duration. 

 
Red curve = change of cup. 
Blue curve = change of stem. 
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Red curve = change of cup. 
Blue curve = change of stem. 
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Trilogy HA
all diagnoses and all reasons for revision
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1992-2006, 10y = 96.4% (93.0-99.8), n = 1,155
1992-2006, 10y = 98.9% (98.2-99.7), n = 1,155

Allofit (CLS Spotorno)
all diagnoses and all reasons for revision
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1992-2006, 13y = 99.0% (98.0-100), n = 823
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Red curve = change of cup. 
Blue curve = change of stem. 

Stems: Versys, Bi-Metric HA, CLS Spotorno, Anatomic HA/
HATCP (HG V), Epoch HA. 
Red curve = change of cup. 
Blue curve = change of stem. 
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Trident  HA
all diagnoses and all reasons for revision
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Stems: Accolade, Symax, ABG II HA, Meridian. 
 
Red curve = change of cup. 
Blue curve = change of stem. 
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Red curve = change of cup. 
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Trilogy HA (Spectron)
all diagnoses and all reasons for revision
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Stems: Spectron EF Primary and Spectron EF. 
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Trilogy HA (Lubinus SP II)
all diagnoses and all reasons for revision
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BHR
all diagnoses and all reasons for revision
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Younger than 50 years
all observations, 1992-2006
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Male,     15y = 70.3% (65.5-75.1), n = 3,864
Female, 15y = 68.4% (65.1-71.6), n = 4,216

Younger than 50 years
cemented implants, 1992-2006
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Male,     15y = 75.8% (68.7-82.8), n = 1,452
Female, 15y = 79.6% (75.6-83.5), n = 1,836

Younger than 50 years
uncemented implants, 1992-2006
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Male,     15y = 64.5% (55.2-73.8), n = 1,199
Female, 15y = 58.2% (52.1-64.3), n = 1,178

Younger than 50 years
hybrid implants, 1992-2006
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Male,     14y = 70.4% (63.4-77.3), n = 878
Female, 14y = 63.4% (56.3-70.6), n = 845
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All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 
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Between 50 and 59 years
all observations, 1992-2006
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Male,     15y = 78.1% (75.7-80.6), n = 10,579
Female, 15y = 77.8% (75.0-80.6), n = 11,973
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Female, 15y = 82.0% (78.7-85.4), n = 8,115
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Male,    15y = 79.5% (73.3-85.7), n = 1,666
Female, 15y = 68.8% (60.6-77.1), n = 1,588

Between 50 and 59 years
hybrid implants, 1992-2006
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Female, 15y = 72.0% (66.2-77.8), n = 1,514
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All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 
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Between 60 and 75 years
all observations, 1992-2006

70

75

80

85

90

95

100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

years postoperatively

pe
rce

nt 
no

t r
ev

ise
d (

%
)

Male,     15y = 84.5% (83.2-85.8), n = 35,801
Female, 15y = 90.5% (89.7-91.3), n = 50,029

Between 60 and 75 years
cemented implants, 1992-2006
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Male,     15y = 84.9% (83.5-86.3), n = 32,906
Female, 15y = 90.9% (90.1-91.7), n = 47,397

Between 60 and 75 years
uncemented implants, 1992-2006
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Male,     13y = 82.3% (76.1-88.5), n = 868
Female, 13y = 87.6% (81.6-93.5), n = 719

Between 60 and 75 years
hybrid implants, 1992-2006
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Male,     15y = 80.4% (75.6-85.3), n = 1,438
Female, 15y = 83.8% (79.5-88.2), n = 1,372
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All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 
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Older than 75 years
all observations, 1992-2006
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Male,     15y = 92.2% (90.3-94.0), n = 17,063
Female, 15y = 95.2% (94.0-96.4), n = 36,097
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All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 

All diagnoses and all reasons  
for revision included. 
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(continued on next page) 

Implant Survival per Type 
all diagnoses and all reasons for revision, 1992-2006 

Cup (Stem) Period 1) Number 2) 5 yrs 95% CI 10 yrs 95% CI 

ABG HA (ABG cem.) 1992–1998 241 98.2% ±1.8% 92.7% ±4.0% 

ABG HA (ABG uncem.) 1992–1998 281 97.1% ±1.9% 81.8% ±4.6% 
ABG HA (Lubinus SP II) 1992–1998 335 96.9% ±1.9% 85.3% ±4.1% 

ABG II HA (ABG uncem.) 1993–2006 197 97.0% ±2.7%   
ABG II HA (Exeter Polished) 1997–2005 67 96.9% ±3.6%   
ABG II HA (Lubinus SP II) 1997–2006 209 97.4% ±2.3%   

ABG II HA (Meridian) 1998–2004 114 97.3% ±2.8%   
Allofit (CLS Spotorno) 2001–2006 562 96.5% ±3.0%   

Allofit (MS30 Polished) 1998–2006 79 92.1% ±6.6%   
BHR Acetabular Cup (BHR Femoral Head) 1999–2006 416 96.7% ±2.8%   
Biomet Müller (Bi-Metric cem.) 1992–1996 1,099 96.3% ±1.1% 90.7% ±1.9% 

Biomet Müller (Bi-Metric HA uncem.) 1995–2006 195 99.5% ±0.8%   
Biomet Müller (CPT (steel)) 1997–2004 949 96.2% ±1.3%   
Biomet Müller (RX90-S) 1994–2001 1,450 97.8% ±0.8% 94.0% ±1.6% 

Biomet Müller (Stanmore mod) 1997–2002 94 98.9% ±1.6%   
Biomex HA (Lubinus SP II) 2000–2004 105 100.0% ±0.0%   
Cenator (Bi-Metric cem.) 1993–1999 293 97.1% ±2.0% 90.4% ±3.8% 

Cenator (Cenator) 1993–2000 1,221 92.7% ±1.5% 85.1% ±2.5% 
Cenator (Charnley Elite Plus) 1996–2000 320 96.7% ±2.0%   
Cenator (Cone uncem.) 1994–2000 56 96.4% ±4.3%   

Cenator (Exeter Polished) 1998–2003 660 99.5% ±0.5%   
Cenator (Lubinus SP II) 1997–2000 63 94.2% ±6.0%   
Charnley (Bi-Metric cem.) 1992–1998 58 96.1% ±4.6%   

Charnley (CAD) 1992–1996 225 97.2% ±2.2% 95.4% ±3.0% 
Charnley (Charnley Elite Plus) 1994–2003 1,406 96.5% ±1.0% 89.1% ±2.8% 

Charnley (Charnley) 1992–2006 23,183 96.4% ±0.3% 92.5% ±0.4% 
Charnley (CPT (steel)) 1996–2004 193 98.3% ±1.8%   
Charnley (C-stem) 2001–2003 70 97.1% ±3.5%   

Charnley (Exeter Polished) 1992–2006 2,202 98.3% ±0.6% 97.3% ±1.3% 
Charnley (Lubinus SP II) 1992–2006 339 97.5% ±1.7% 93.8% ±3.0% 
Charnley (Müller Straight) 1992–1998 104 96.9% ±3.3% 95.7% ±4.1% 

Charnley (PCA E-series Textured) 1992–1996 129 96.8% ±3.1% 83.7% ±6.9% 
Charnley Elite (ABG uncem.) 1994–2005 370 97.8% ±1.5%   
Charnley Elite (Charnley Elite Plus) 1992–2002 946 94.8% ±1.5% 85.2% ±5.7% 

Charnley Elite (Charnley) 1992–2001 337 95.6% ±2.3% 88.5% ±4.1% 
Charnley Elite (CPT (steel)) 1997–2003 115 93.7% ±4.6%   
Charnley Elite (Exeter Polished) 1996–2006 6,549 98.8% ±0.3%   

Charnley Elite (Lubinus SP II) 1992–2006 1,133 97.5% ±1.3% 91.5% ±4.9% 
Charnley Elite (Müller Straight) 1999–2006 271 99.0% ±1.3%   
Charnley Elite (PCA E-series Textured) 1992–1997 214 96.9% ±2.4% 89.1% ±4.7% 

Charnley Elite (Spectron EF Primary) 1998–2006 302 97.4% ±2.0%   
CLS Spotorno (CLS Spotorno) 1992–2006 823 98.7% ±1.0% 97.0% ±2.0% 

Contemporary (Exeter Polished) 1994–2005 331 96.2% ±2.1% 89.6% ±5.1% 
Contemporary (Lubinus SP II) 1994–2001 102 95.9% ±3.9% 89.5% ±6.6% 
Contemporary Hooded Duration (Exeter Polished) 2000–2006 2,545 97.8% ±1.4%   

Duralock (uncem.) (Spectron EF Primary) 1995–2000 114 97.4% ±2.8%   
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Implant Survival per Type (cont.) 
all diagnoses and all reasons for revision, 1992-2006 

Cup (Stem) Period 1) Number 2) OA 3) ≥60 yrs 4) Female 5) 5 yrs 95% CI 10 yrs 95% CI 

Exeter All-Poly (Exeter Polished) 1992–2006 6,374 73.8% 86.7% 60.7% 97.0% ±0.5% 92.6% ±0.8% 

Exeter All-Poly (Lubinus SP II) 1992–2002 202 80.0% 76.2% 65.3% 96.7% ±2.6% 88.7% ±6.0% 

Exeter Polished (Exeter Polished) 1992–1995 668 73.2% 88.9% 57.6% 95.9% ±1.5% 92.5% ±2.3% 

FAL (Lubinus SP II) 1999–2006 4,059 79.7% 86.9% 63.4% 98.7% ±0.4%   

Harris-Galante I (Lubinus SP II) 1992–1997 73 78.9% 19.2% 37.0% 97.2% ±3.3% 91.1% ±6.9% 

Harris-Galante II (Charnley) 1992–1996 144 86.0% 27.8% 50.7% 93.0% ±4.2% 85.6% ±5.9% 

Harris-Galante II (Lubinus SP II) 1992–1997 241 77.0% 28.2% 46.9% 95.0% ±2.8% 84.4% ±4.7% 

Harris-Galante II (Spectron EF) 1992–1996 161 86.1% 57.1% 51.6% 96.2% ±3.0% 87.9% ±5.3% 

HGPII/HATCP (HG III) (Spectron EF) 1992–1995 93 58.3% 48.4% 60.2% 100.0% ±0.0% 96.6% ±3.6% 

Inter-op cup (CLS Spotorno) 1999–2001 58 86.2% 22.4% 37.9% 96.6% ±4.0%   

ITH (ITH) 1992–1997 313 62.3% 95.5% 71.9% 98.5% ±1.5% 96.4% ±2.6% 

LINK Pressfit (Lubinus SP II) 1996–2000 61 65.5%  8.2% 34.4% 100.0% ±0.0%   

Lubinus All-Poly (Lubinus IP) 1992–1998 826 55.9% 96.5% 66.0% 99.3% ±0.6% 98.4% ±1.0% 

Lubinus All-Poly (Lubinus SP II) 1992–2006 55,718 79.4% 88.7% 59.3% 98.3% ±0.1% 96.3% ±0.3% 

Mallory-Head uncem. (Lubinus SP II) 1993–2006 100 81.0% 10.0% 52.0% 96.8% ±3.4%   

Müller All-Poly (Bi-Metric cem.) 1992–1994 64 94.6% 89.1% 67.2% 98.4% ±2.3%   

Müller All-Poly (MS30 Unpolished) 1992–2001 113 59.5% 74.3% 52.2% 93.0% ±5.0%   

Müller All-Poly (Müller Straight) 1992–2006 1,683 74.2% 92.6% 61.9% 97.5% ±0.8% 96.6% ±1.0% 

Müller All-Poly (Straight-stem standard) 1996–2006 225 94.2% 87.1% 74.2% 95.9% ±3.6%   

Omnifit (Lubinus SP II) 1992–1995 171 80,6% 28.7% 52.6% 95.9% ±3.0% 77.4% ±6.4% 

Omnifit (Omnifit) 1992–1996 320 66.4% 12.2% 54.1% 91.8% ±3.0% 65.6% ±5.3% 

OPTICUP (Lubinus SP II) 1995–2006 679 56.1% 85.1% 64.4% 98.3% ±1.0% 91.0% ±5.0% 

OPTICUP (NOVA Scan Hip) 1993–2000 156 66.5% 75.6% 54.5% 91.0% ±4.7% 72.4% ±8.3% 

OPTICUP (Optima) 1993–2000 758 74.1% 87.3% 59.9% 96.6% ±1.4% 88.6% ±2.8% 

OPTICUP (Scan Hip II Collar) 1996–2006 1,981 76.7% 82.7% 60.9% 96.9% ±0.8% 90.5% ±2.6% 

OPTICUP (Scan Hip Collar) 1995–1996 82 80,.2% 84.1% 58.5% 97.0% ±3.5%   

PCA (PCA) 1992–1994 69 72.7% 23.2% 42.0% 95.6% ±4.6% 84.7% ±8.8% 

Reflection (Spectron EF Primary) 1996–2006 6,946 75.0% 92.1% 65.7% 97.6% ±0.4% 93.3% ±1.7% 

Reflection (Spectron EF) 1992–1996 887 69.5% 97.9% 66.3% 98.6% ±0.8% 95.9% ±1.6% 

Reflection HA (Lubinus SP II) 1995–2006 187 87.1% 16.0% 43.3% 94.4% ±3.8%   

Reflection HA (Spectron EF Primary) 1996–2000 99 81.6% 24.2% 43.4% 93.7% ±4.9%   

Romanus (Bi-Metric cem.) 1992–1998 365 82.5% 31.2% 47.7% 95.8% ±2.1% 85.7% ±3.8% 

Romanus (Bi-Metric HA uncem.) 1992–1999 139 83.5% 16.5% 53.2% 99.3% ±1.0% 92.4% ±4.5% 

Romanus (Bi-Metric uncem.) 1992–1997 256 73.4% 11.3% 50.8% 96.4% ±2.3% 86.0% ±4.4% 

Romanus (Lubinus SP II) 1992–1996 91 72.2% 20.9% 33.0% 98.9% ±1.6% 90.6% ±6.2% 

Romanus (RX90-S) 1994–2000 180 90.6% 39.4% 52.2% 96.1% ±2.9% 85.6% ±5.4% 

Romanus HA (Bi-Metric HA uncem.) 1992–2005 261 74.2% 10.3% 60.5% 96.1% ±2.4% 90.9% ±4.2% 

Romanus HA (Bi-Metric uncem.) 1992–1999 63 76.2% 11.1% 50.8% 93.7% ±6.1% 79.9% ±10.1% 

Scan Hip Cup (Lubinus SP II) 1992–2002 91 62.2% 84.6% 75.8% 95.3% ±4.5%   

Scan Hip Cup (Optima) 1993–2001 505 71.2% 89.9% 67.3% 98.5% ±1.1% 93.3% ±2.9% 

Scan Hip Cup (Scan Hip II Collar) 1996–2001 207 77.0% 89.9% 62.8% 96.8% ±2.5% 88.4% ±6.1% 

Scan Hip Cup (Scan Hip Collar) 1992–2000 2,871 72.7% 89.0% 61.9% 97.8% ±0.5% 91.9% ±1.2% 

Scan Hip Cup (Scan Hip Collarless) 1992–1999 138 77.7% 92.8% 65.2% 98.5% ±1.8% 90.8% ±5.9% 

Secur-Fit (Omnifit) 1996–1999 104 72.1%  2.9% 52.9% 89.1% ±6.1% 73.1% ±8.9% 

SHP (Lubinus SP II) 1994–2006 614 80.6% 87.9% 55.0% 99.4% ±0.6% 96.8% ±2.0% 

SLS (CLS Spotorno) 1992–1998 66 83.1% 33.3% 33.3% 96.9% ±3.6%   

Stanmore (Stanmore mod) 1994–2006 632 49.8% 91.9% 70.6% 98.3% ±1.0%   

Stanmore (Stanmore) 1992–1998 105 89.3% 96.2% 70.5% 96.8% ±3.4% 89.8% ±6.8% 

(continued on next page) 
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(continued on next page) 

Implant Survival per Type (cont.) 
all diagnoses and all reasons for revision, 1992-2006 

Cup (Stem) Period 1) Number 2) OA 3) ≥60 yrs 4) Female 5) 5 yrs 95% CI 10 yrs 95% CI 

TOP Pressfit HA (Lubinus SP II) 2000–2006 141 83.7% 31.2% 39.7% 98.0% ±2.5%   
Trilogy (CLS Spotorno) 1998–2006 386 78.2% 35.2% 42.7% 95.9% ±3.6%   
Trilogy (Cone uncem.) 1998–2006 182 45.1% 22.5% 69.2% 93.8% ±4.2%   
Trilogy (Lubinus SP II) 1996–2006 68 88.2% 32.4% 36.8% 98.5% ±2.2%   
Trilogy (SL plus stem uncem.) 1997–2006 135 70.4% 11.1% 35.6% 100.0% ±0.0%   
Trilogy HA (Anatomic HA/HATCP (HG V)) 1994–1999 57 80.7% 22.8% 43.9% 94.7% ±5.6%   
Trilogy HA (Bi-Metric HA uncem.) 1998–2006 188 85.6% 10.6% 49.5% 98.3% ±1.8%   
Trilogy HA (Lubinus SP II) 1995–2006 971 84.1% 48.8% 48.7% 96.8% ±1.3% 91.9% ±3.4% 
Trilogy HA (Optima) 1995–1999 96 94.8% 46.9% 37.5% 96.8% ±3.4% 92.6% ±6.0% 
Trilogy HA (Spectron EF Primary) 1996–2006 1,189 75.3% 57.1% 56.5% 98.4% ±0.9% 95.9% ±2.3% 
Trilogy HA (Versys stem) 1999–2006 257 75.1% 13.6% 45.9% 99.2% ±1.0%   
Weber All-Poly cup (MS30 Polished) 1999–2006 370 90.5% 87.0% 60.0% 99.4% ±0.7%   
Weber All-Poly cup (Straight-stem standard) 1999–2006 958 99.5% 90.3% 65.9% 98.2% ±1.1%   
Weber Poly Metasul cup (MS30 Polished) 1999–2006 100 73.0% 16.0% 52.0% 94.7% ±5.3%   
ZCA (CPT (steel)) 1993–2005 114 80.0% 85.1% 62.3% 94.5% ±4.3%   
ZCA (Stanmore mod) 2000–2006 243 74.9% 97.1% 64.2% 99.6% ±0.6%   

Implant Survival per Type 
osteoarthritis and aseptic loosening, 1992-2006 

Cup (Stem) Period 1) Number 2) ≥60 yrs 4) Female 5) 5 yrs 95% CI 10 yrs 95% CI 

ABG HA (ABG cem.) 1992–1998 142 82.4% 55.6% 100.0% ±0.0% 93.5% ±5.0% 
ABG HA (ABG uncem.) 1992–1998 223  5.8% 50.2% 98.6% ±1.5% 82.3% ±5.2% 
ABG HA (Lubinus SP II) 1992–1998 269 48.3% 45.7% 99.6% ±0.6% 91.1% ±3.9% 
ABG II HA (ABG uncem.) 1997–2006 159  8.2% 37.1% 98.9% ±1.6%   
ABG II HA (Lubinus SP II) 1997–2006 170 33.5% 44.1% 99.3% ±1.0%   
Allofit (CLS Spotorno) 2001–2006 495 38.2% 49.5% 98.6% ±1.4%   
BHR Acetabular Cup (BHR Femoral Head) 1999–2006 397  7.8% 30.5% 99.4% ±0.7%   
Biomet Müller (Bi-Metric cem.) 1992–1995 731 90.7% 54.9% 97.2% ±1.2% 91.6% ±2.3% 
Biomet Müller (Bi-Metric HA uncem.) 1995–2006 186 34.9% 58.6% 100.0% ±0.0%   
Biomet Müller (CPT (steel)) 1997–2003 898 94.4% 66.9% 99.4% ±0.6%   
Biomet Müller (RX90-S) 1994–2001 1,113 88.2% 56.2% 99.1% ±0.6% 95.3% ±1.6% 
Biomet Müller (Stanmore mod) 1997–2002 90 91.1% 64.4% 98.9% ±1.6%   
Biomex HA (Lubinus SP II) 2000–2004 86 10.5% 58.1% 100.0% ±0.0%   
Cenator (Bi-Metric cem.) 1993–1999 207 50.2% 43.0% 98.5% ±1.6% 91.7% ±4.3% 
Cenator (Cenator) 1993–2000 731 96.0% 57.9% 94.5% ±1.8% 87.4% ±2.9% 
Cenator (Charnley Elite Plus) 1997–2000 268 82.8% 57.1% 98.4% ±1.6%   
Cenator (Exeter Polished) 1998–2003 558 80.5% 51.6% 99.8% ±0.3%   
Charnley (CAD) 1992–1996 142 92.3% 68.3% 98.5% ±1.8% 95.8% ±3.7% 
Charnley (Charnley Elite Plus) 1994–2002 977 78.5% 61.1% 98.5% ±0.8% 90.4% ±3.3% 
Charnley (Charnley) 1992–2005 17,507 90.3% 61.8% 98.0% ±0.2% 94.8% ±0.5% 
Charnley (CPT (steel)) 1996–2004 140 80.0% 60.7% 100.0% ±0.0%   
Charnley (C-stem) 2001–2003 60 71.7% 63.3% 96.7% ±4.0%   
Charnley (Exeter Polished) 1992–2006 1,753 88.3% 64.1% 100.0% ±0.0% 99.2% ±1.0% 
Charnley (Lubinus SP II) 1992–2006 282 85.8% 56.4% 99.2% ±1.0% 96.1% ±2.7% 
Charnley (Müller Straight) 1992–1998 91 97.8% 45.1% 98.8% ±1.8% 97.3% ±3.1% 
Charnley (PCA E-series Textured) 1992–1996 106 75.5% 53.8% 97.1% ±3.1% 83.8% ±7.5% 
Charnley Elite (ABG uncem.) 1994–2005 335 24.2% 44.2% 99.7% ±0.5%   
Charnley Elite (Charnley Elite Plus) 1992–2002 640 89.7% 58.9% 96.2% ±1.5% 85.9% ±6.3% 

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 



SWEDISH  H I P ARTHR OPLASTY  RE GI STE R 2 00 6 

 

65 

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Implant Survival per Type (cont.) 
osteoarthritis and aseptic loosening, 1992-2006 

Cup (Stem) Period 1) Number 2) ≥60 yrs 4) Female 5) 5 yrs 95% CI 10 yrs 95% CI 

Charnley Elite (Charnley) 1992–2001 204 86.8% 58.8% 94.7% ±3.2% 90.7% ±4.4% 
Charnley Elite (CPT (steel)) 1997–2003 84 90.5% 66.7% 97.5% ±3.0%   
Charnley Elite (Exeter Polished) 1996–2006 4,676 89.0% 62.6% 99.8% ±0.1%   
Charnley Elite (Lubinus SP II) 1992–2006 933 82.7% 60.3% 98.9% ±1.0% 94.4% ±4.4% 
Charnley Elite (Müller Straight) 1999–2006 218 98.6% 57.3% 100.0% ±0.0%   
Charnley Elite (PCA E-series Textured) 1992–1997 171 80.7% 57.3% 98.2% ±2.0% 90.1% ±5.0% 
Charnley Elite (Spectron EF Primary) 1998–2006 273 90.5% 50.9% 98.5% ±1.6%   
CLS Spotorno (CLS Spotorno) 1992–2006 732 33.2% 42.8% 100.0% ±0.0% 98.9% ±1.3% 
Contemporary (Exeter Polished) 1994–2004 290 88.3% 47.6% 98.1% ±1.6% 93.3% ±4.4% 
Contemporary (Lubinus SP II) 1994–2001 68 80.9% 77.9% 98.4% ±2.4%   
Contemporary Hooded Duration (Exeter Polished) 2000–2006 2,210 88.1% 57.0% 99.7% ±0.3%   
Duralock (ocem.) (Spectron EF Primary) 1995–2000 100 55.0% 62.0% 98.0% ±2.4%   
Exeter Duration (Exeter Polished) 1999–2006 8,647 85.3% 56.5% 99.5% ±0.2%   
Exeter Duration (Lubinus SP II) 1999–2006 541 84.5% 56.9% 100.0% ±0.0%   
Exeter Metal-backed (Exeter Polished) 1992–1994 402 95.3% 51.0% 99.2% ±0.9% 95.6% ±2.3% 
Exeter All-Poly (Exeter Polished) 1992–2006 4,655 87.6% 55.9% 98.7% ±0.3% 95.6% ±0.8% 
Exeter All-Poly (Lubinus SP II) 1992–2002 160 78.8% 65.6% 97.2% ±2.7% 91.5% ±5.8% 
Exeter Polished (Exeter Polished) 1992–1995 460 91.5% 51.3% 97.7% ±1.4% 94.8% ±2.3% 
FAL (Lubinus SP II) 1999–2006 3,234 87.3% 60.5% 99.7% ±0.3%   
Harris-Galante I (Lubinus SP II) 1992–1997 56 25.0% 35.7% 100.0% ±0.0%   
Harris-Galante II (Charnley) 1992–1996 123 30.1% 44.7% 98.3% ±2.0% 94.7% ±4.1% 
Harris-Galante II (Lubinus SP II) 1992–1997 151 22.5% 43.7% 98.6% ±1.6% 87.8% ±5.4% 

Müller All-Poly (MS30 Unpolished) 1992–2001 66 81.8% 48.5% 98.4% ±2.4%   
Müller All-Poly (Müller Straight) 1992–2006 1,248 94.3% 55.8% 99.6% ±0.4% 98.6% ±0.9% 
Müller All-Poly (Straight-stem standard) 1996–2006 212 87.7% 75.0% 98.0% ±2.4%   
Omnifit (Lubinus SP II) 1992–1995 137 28.5% 48.9% 97.8% ±2.4% 77.4% ±7.3% 
Omnifit (Omnifit) 1992–1996 184 17.9% 48.4% 92.8% ±3.8% 66.1% ±7.0% 
OPTICUP (Lubinus SP II) 1995–2006 379 85.5% 60.2% 99.4% ±0.8% 94.7% ±4.6% 
OPTICUP (NOVA Scan Hip) 1993–2000 103 72.8% 48.5% 90.7% ±5.8% 75.4% ±9.9% 
OPTICUP (Optima) 1994–2000 559 90.2% 54.7% 97.6% ±1.3% 90.0% ±3.0% 
OPTICUP (Scan Hip II Collar) 1996–2004 1,502 83.8% 56.7% 98.4% ±0.6% 93.4% ±2.6% 
OPTICUP (Scan Hip Collar) 1995–1996 65 86.2% 52.3% 98.2% ±2.6%   
Reflection (Spectron EF Primary) 1996–2006 5,203 92.9% 62.7% 99.0% ±0.4% 94.4% ±2.1% 
Reflection (Spectron EF) 1992–1996 587 98.6% 59.6% 99.6% ±0.5% 97.8% ±1.5% 
Reflection HA (Lubinus SP II) 1995–2006 162 16.0% 38.9% 95.5% ±3.9%   
Reflection HA (Spectron EF Primary) 1996–2000 80 28.8% 45.0% 96.1% ±4.1%   
Romanus (Bi-Metric cem.) 1992–1998 279 34.1% 45.2% 97.0% ±2.0% 89.4% ±3.8% 
Romanus (Bi-Metric HA uncem.) 1992–1999 116 19.8% 53.4% 100.0% ±0.0% 92.6% ±5.0% 
Romanus (Bi-Metric uncem.) 1992–1997 182 13.7% 50.0% 98.9% ±1.4% 91.7% ±4.2% 
Romanus (Lubinus SP II) 1992–1996 65 26.2% 27.7% 100.0% ±0.0% 93.3% ±6.4% 
Romanus (RX90-S) 1994–2000 163 41.7% 51.5% 96.9% ±2.7% 87.8% ±5.3% 

Romanus HA (Bi-Metric HA uncem.) 1992–2005 193 12.4% 60.1% 100.0% ±0.0% 95.7% ±4.1% 

Scan Hip Cup (Optima) 1993–2001 356 90.4% 60.7% 99.7% ±0.5% 98.0% ±1.8% 

Scan Hip Cup (Scan Hip II Collar) 1996–2001 157 89.2% 60.5% 99.3% ±1.0% 91.5% ±6.1% 

Scan Hip Cup (Scan Hip Collar) 1992–2000 2,038 89.2% 57.3% 98.8% ±0.5% 93.2% ±1.3% 
Scan Hip Cup (Scan Hip Collarless) 1992–1995 94 94.7% 55.3% 100.0% ±0.0% 91.4% ±6.6% 

Harris-Galante II (Spectron EF) 1992–1996 118 61.0% 50.8% 100.0% ±0.0% 95.1% ±4.2% 
ITH (ITH) 1992–1996 182 95.1% 65.9% 98.8% ±1.5% 97.3% ±2.6% 
Lubinus All-Poly (Lubinus IP) 1992–1998 459 97.2% 58.6% 99.3% ±0.8% 98.4% ±1.3% 
Lubinus All-Poly (Lubinus SP II) 1992–2006 43,741 89.1% 55.8% 99.6% ±0.1% 98.0% ±0.3% 
Mallory-Head uncem. (Lubinus SP II) 1995–2005 81  9.9% 50.6% 100.0% ±0.0%   

(continued on next page) 
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(tabellen fortsätter på nästa sida.) 

1) First and last observed year of primary THR. 
2) Number of primary THRs during the period with the conditions specified in the table heading. 
3) Share of primary THRs performed due to primary osteoarthritis. 
4) Share of primary THRs in the age group 60 years or older (age at primary operation). 
5) Share of women. 
 
Certain types of implant did not occur to a sufficient extent during the period to give a 10-year value for implant survival. In order to calculate the 10-
year survival value, the longest observed time between primary operation and revision must be at least 10 years. A condition that consistently has been 
used in survival statistics from the register is that only values where 50 patients remain ‘at-risk’ are shown. Implants used to a smaller extent can 
therefore also be excluded for this reason. Only implants where a 5-year value can be calculated are included. 
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Implant Survival per Type (cont.) 
osteoarthritis and aseptic loosening, 1992-2006 

Cup (Stem) Period 1) Number 2) ≥60 yrs 4) Female 5) 5 yrs 95% CI 10 yrs 95% CI 

Secur-Fit (Omnifit) 1996–1999 75  2.7% 44.0% 95.8% ±4.5%   
SHP (Lubinus SP II) 1994–2006 495 87.9% 51.1% 100.0% ±0.0% 97.9% ±2.0% 
Stanmore (Stanmore mod) 1994–2006 315 91.1% 64.4% 99.6% ±0.5%   
Stanmore (Stanmore) 1992–1998 92 97.8% 68.5% 97.6% ±2.8% 91.4% ±6.7% 
TOP Pressfit HA (Lubinus SP II) 2000–2006 118 35.6% 39.8% 100.0% ±0.0%   
Trilogy (CLS Spotorno) 1998–2006 302 36.1% 42.1% 97.4% ±3.4%   
Trilogy HA (Bi-Metric HA uncem.) 1999–2006 161 11.8% 48.4% 100.0% ±0.0%   
Trilogy HA (Lubinus SP II) 1995–2006 817 50.8% 44.9% 99.2% ±0.8% 96.1% ±2.6% 
Trilogy HA (Optima) 1995–1999 91 45.1% 35.2% 97.8% ±2.6% 94.5% ±5.5% 
Trilogy HA (Spectron EF Primary) 1996–2006 895 65.6% 54.2% 99.4% ±0.6% 97.0% ±2.8% 
Trilogy HA (Versys stem) 1999–2006 193 17.6% 38.3% 99.5% ±0.8%   
Weber All-Poly cup (MS30 Polished) 1999–2006 335 89.0% 60.0% 99.4% ±0.8%   
Weber All-Poly cup (Straight-stem standard) 1999–2006 953 90.5% 65.9% 99.2% ±0.9%   
ZCA (CPT (steel)) 1993–2004 88 86.4% 56.8% 96.4% ±3.9%   
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Implant Survival per Hospital 
all diagnoses, all reasons for revision and all types of implants, 1992-2006 

Hospital Period 1) Number 2) OA 3) ≥60 yrs 4) Female 5) 5 yrs 95% CI 10 yrs 95% CI 

University/Regional Hospitals          

KS/Huddinge 1992–2006 3,136 65.2% 75.3% 63.7% 95.6% ±0.9% 87.7% ±1.8% 

KS/Solna 1992–2006 2,772 60.9% 73.1% 61.8% 95.1% ±0.9% 88.6% ±2.3% 

Linköping 1992–2006 2,597 66.9% 80.4% 61.4% 99.0% ±0.4% 96.3% ±1.2% 

Lund 1992–2006 2,147 49.8% 72.7% 63.0% 96.5% ±0.9% 87.6% ±2.1% 

Malmö 1992–2006 3,075 50.5% 78.4% 68.6% 95.9% ±0.8% 88.0% ±1.6% 

SU/Sahlgrenska 1992–2006 2,949 62.0% 66.4% 64.0% 98.0% ±0.5% 92.3% ±1.6% 

SU/Östra  1992–2006 2,357 79.7% 82.6% 63.0% 97.6% ±0.7% 93.3% ±1.5% 

Umeå 1992–2006 1,695 71.0% 71.2% 62.1% 97.6% ±0.8% 95.1% ±1.4% 

Uppsala 1992–2006 3,915 54.8% 74.5% 61.9% 94.8% ±0.8% 87.3% ±1.7% 

Central Hospitals          

Borås 1992–2006 2,754 68.7% 81.2% 59.2% 97.4% ±0.7% 94.6% ±1.3% 

Danderyd 1992–2006 4,359 85.1% 83.0% 67.6% 96.9% ±0.6% 94.3% ±1.0% 

Eksjö 1992–2006 2,613 84.6% 86.0% 56.6% 97.0% ±0.8% 92.9% ±1.5% 

Eskilstuna 1992–2006 1,996 59.9% 80.7% 60.3% 97.9% ±0.7% 95.6% ±1.3% 

Falun 1992–2006 2,311 83.3% 79.7% 56.2% 96.9% ±0.9%   

Gävle 1992–2006 2,197 70.0% 78.7% 60.4% 96.7% ±0.8% 89.6% ±2.6% 

Halmstad 1992–2006 2,566 74.1% 83.4% 58.4% 97.4% ±0.7% 93.6% ±1.6% 

Helsingborg 1992–2006 2,065 73.5% 83.1% 61.9% 96.6% ±0.9% 87.8% ±2.3% 

Hässleholm-Kristianstad 1992–2006 5,632 87.1% 83.5% 56.5% 97.8% ±0.5% 94.1% ±1.2% 

(continued on next page) 
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Implant Survival per Hospital (cont.) 
all diagnoses, all reasons for revision and all types of implants, 1992-2006 

Hospital Period 1) Number 2) OA 3) ≥60 yrs 4) Female 5) 5 yrs 95% CI 10 yrs 95% CI 

Jönköping 1992–2006 2,490 81.5% 82.7% 58.9% 97.3% ±0.8% 94.3% ±1.4% 

Kalmar 1992–2006 2,703 66.2% 85.0% 58.7% 98.2% ±0.6% 95.7% ±1.3% 

Karlskrona 1992–2006 1,135 69.7% 81.1% 61.6% 95.5% ±1.3% 89.5% ±2.4% 

Karlstad 1992–2006 2,312 69.5% 79.1% 62.9% 97.3% ±0.8% 93.8% ±1.7% 

Norrköping 1992–2006 2,917 67.2% 83.3% 60.9% 98.3% ±0.5% 92.7% ±1.6% 

S:t Göran 1992–2006 6,403 83.3% 80.7% 66.8% 95.1% ±0.6% 89.9% ±1.1% 

Skövde 1992–2006 2,444 74.6% 79.1% 57.1% 96.7% ±0.8% 90.4% ±1.8% 

SU/Mölndal 1992–2006 1,700 74.9% 83.4% 65.3% 97.0% ±0.9% 92.3% ±2.0% 

Sunderby (including Boden) 1992–2006 2,183 63.3% 78.4% 64.1% 96.8% ±0.8% 91.6% ±1.7% 

Sundsvall 1992–2006 2,683 82.8% 78.4% 61.1% 96.3% ±0.8% 92.8% ±1.4% 

Södersjukhuset 1992–2006 4,173 60.0% 82.6% 68.3% 98.1% ±0.4% 94.4% ±1.1% 

Uddevalla 1992–2006 3,272 70.6% 84.5% 61.4% 97.6% ±0.6% 92.1% ±1.7% 

Varberg 1992–2006 2,543 85.7% 85.2% 57.0% 97.2% ±0.8% 91.9% ±1.8% 

Västerås 1992–2006 1,850 67.0% 79.4% 60.5% 97.9% ±0.8% 94.1% ±1.6% 

Växjö 1992–2006 1,604 83.3% 82.6% 57.2% 97.8% ±0.8% 94.9% ±1.6% 

Ystad 1992–2006 1,474 79.5% 88.0% 56.9% 97.2% ±0.8% 95.3% ±1.5% 

Örebro 1992–2006 2,687 73.0% 80.4% 58.2% 98.6% ±0.5% 95.4% ±1.3% 

Östersund 1992–2006 2,303 83.5% 83.3% 55.7% 97.6% ±0.7% 94.5% ±1.4% 

Rural Hospitals          

Alingsås 1992–2006 1,590 85.7% 85.8% 58.2% 98.8% ±0.6% 97.3% ±1.3% 

Arvika 1992–2006 812 84.7% 85.8% 62.4% 93.1% ±2.4% 84.5% ±4.5% 

Bollnäs 1992–2006 1,919 86.2% 85.1% 59.8% 98.0% ±0.8% 95.0% ±2.0% 

Enköping 1992–2006 1,261 94.8% 94.8% 60.9% 97.5% ±1.1% 88.5% ±4.6% 

Falköping 1992–2006 2,102 89.8% 84.3% 55.7% 97.6% ±0.9% 91.0% ±2.5% 

Frölunda Specialistsjukhus 2002–2006 196 99.5% 84.2% 69.4%     

Kungälv 1992–2006 2,094 87.7% 86.8% 61.0% 99.2% ±0.4% 96.3% ±1.8% 

Köping 1992–2006 2,121 95.1% 85.2% 55.9% 98.9% ±0.5% 95.7% ±2.2% 

Lidköping 1992–2006 1,324 89.3% 83.5% 52.0% 98.4% ±0.8% 92.8% ±3.8% 

Lindesberg 1992–2006 1,505 83.2% 85.6% 57.0% 98.2% ±0.8% 95.6% ±1.9% 

Ljungby 1992–2006 1,547 87.4% 82.2% 53.6% 98.3% ±0.8% 95.4% ±1.6% 

Gällivare 1992–2006 1,380 81.2% 84.9% 59.2% 98.5% ±0.8% 96.3% ±1.6% 

Hudiksvall 1992–2006 1,792 76.0% 87.9% 59.8% 98.0% ±0.8% 95.4% ±1.7% 

Karlshamn 1992–2006 1,542 91.1% 81.3% 59.1% 97.8% ±0.9% 95.2% ±1.9% 

Karlskoga 1992–2006 1,465 87.8% 86.5% 61.8% 98.2% ±0.8% 94.5% ±2.1% 

Katrineholm 1992–2006 1,844 89.4% 83.2% 56.8% 98.8% ±0.6% 97.6% ±1.1% 

Lycksele 1992–2006 2,080 88.8% 86.7% 61.7% 99.0% ±0.5% 97.6% ±1.3% 

Mora 1992–2006 1,953 86.4% 84.5% 57.4% 97.5% ±0.9% 94.3% ±1.6% 

Motala 1992–2006 2,453 81.0% 85.0% 58.6% 98.7% ±0.6% 95.6% ±1.8% 

Norrtälje 1992–2006 1,213 77.5% 87.9% 58.3% 96.6% ±1.2% 95.1% ±2.0% 

Nyköping 1992–2006 1,683 81.6% 84.7% 57.8% 98.2% ±0.7% 97.4% ±1.0% 

Oskarshamn 1992–2006 1,506 85.4% 85.1% 58.6% 99.3% ±0.5% 96.8% ±1.9% 

Piteå 1992–2006 1,468 87.7% 83.0% 58.2% 98.1% ±0.9% 96.2% ±1.8% 

Skellefteå 1992–2006 1,741 76.7% 83.7% 61.9% 97.8% ±0.8% 97.1% ±0.9% 

Skene 1992–2006 1,013 92.1% 84.0% 51.7% 98.6% ±0.9% 95.6% ±2.1% 

Sollefteå 1992–2006 1,402 88.1% 83.9% 59.3% 97.6% ±1.0% 94.3% ±2.1% 

(continued on next page) 
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Implant Survival per Hospital (cont.) 
all diagnoses, all reasons for revision and all types of implants, 1992-2006 

Hospitals Period 1) Number 2) OA 3) ≥60 yrs 4) Female 5) 5 yrs 95% CI 10 yrs 95% CI 

Södertälje 1995–2006 1,129 84.5% 83.4% 60.2% 99.0% ±0.8%   
Torsby 1992–2006 952 82.4% 86.8% 52.7% 97.2% ±1.2% 89.6% ±3.6% 
Trelleborg 1992–2006 2,872 81.8% 85.1% 62.1% 96.8% ±0.8% 93.3% ±1.6% 
Visby 1992–2006 1,239 83.2% 82.4% 55.2% 94.1% ±1.5% 85.8% ±3.1% 
Värnamo 1992–2006 1,502 84.0% 84.1% 56.7% 98.6% ±0.7% 96.0% ±1.7% 
Västervik 1992–2006 1,482 82.1% 84.3% 56.1% 97.7% ±0.9% 94.5% ±1.8% 

Örnsköldsvik 1992–2006 1,703 85.2% 84.7% 62.8% 99.2% ±0.4% 98.0% ±1.0% 
Private Hospitals          
Carlanderska 1992–2006 658 94.5% 74.8% 52.9% 98.7% ±1.1% 95.5% ±2.9% 
Elisabethsjukhuset 1999–2006 598 86.8% 76.3% 58.0% 97.7% ±2.3%   
Gothenburg Medical Center 2004–2006 109 100.0% 70.6% 53.2%     

Movement 2003–2006 216 98.1% 79.2% 54.2%     
Nacka Närsjukhus Proxima AB 2005–2006 71 98.6% 66.2% 50.7%     
Ortopediska Huset 1996–2006 1,576 98.8% 79.3% 63.8% 97.6% ±1.2%   
Sophiahemmet 1992–2006 2,486 98.0% 75.8% 57.9% 95.6% ±1.0% 87.8% ±2.4% 
Stockholms Specialistvård AB 2000–2006 816 96.8% 77.1% 54.9% 98.3% ±1.0%   

1) First and last observed year of primary THR. 
2) Number of primary THRs during the period with the conditions specified in the table heading. 
3) Share of primary THRs performed due to primary osteoarthritis. 
4) Share of primary THRs in the age group 60 years or older (age at primary operation). 
5) Share of women. 
 
Certain units do not have a sufficient number of primary THRs during the period to give a 10-year value for implant survival. In order to calculate the 
10-year survival value, the longest observed time between primary operation and revision must be at least 10 years. We have therefore chosen to also 
include 5-year survival. A condition that consistently has been used in survival statistics from the register is that only values where 50 patients remain 
‘at-risk’ are shown. Units with a smaller production may therefore be missing a value for this reason. All units reporting to the register during the year 
in question are included in the table, even if values are missing. 
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Environmental and technological profile 
Under environmental and technical profile, the depart-
ments report annually on their surgical technique and op-
erational environment. It is important that the depart-
ments update their profiles via our website. If there is no 
change, the Registry management assume that the profile is 
unchanged compared with the previous year. Since the 
profile gives aggregate data per department and year this 
gives an uncertainty in the statistical analyses of the data-
bases. The primary and re-operation databases are based on 
the individual operation, with personal ID number and 
side as unique variables. 

Two variables that have existed during the history of the 
environmental profile are type of cement and type of inci-
sion. These two became individually-based in 1999 and 
2000, respectively (via the Hipfact internet input) and will 
therefore, starting with next year’s Report, be presented in 
the ‘Primary total hip arthroplasty’ section. In the present 
Report we have adapted the histograms with these vari-
ables to comprise the time they have been reported on an 
individual basis. For historical results, the reader is referred 
to earlier annual reports. 

Cement type 
In 2005 the brand names of the predominant cement types 
used in Sweden were changed.  

� Palacos cum Gentamycin was changed to 
Palacos R + G 

� Refobacin Palacos R was changed to  
Refobacin Bone Cement R. 

Whether the ‘new’ cements are commensurate with the 
‘older’ ones has been investigated with polymer-chemical 
and durability studies. For the results of these studies, ref-
erence is made to the companies in question. 

The ‘new’ cements were introduced stepwise and with 
some variability among the various departments during 
autumn 2005. As from the new year (1/1/2006) the 
changes have been completed at all units, for which reason 
all cement packages will be registered with the new desig-
nations. The historical material will keep the older designa-
tions. In Norway the Norwegian Hip Arthroplasty Regis-
try has handled this issue in exactly the same way. The ma-
jority of patients undergo surgery using one or other of 
the cements mentioned. 

The year 2006 saw an intensive discussion on possible dif-
ferences between the ‘old’ cements and the ‘new’ cements. 
It is not part of the Hip Arthroplasty Registry’s brief to 
participate in this type of debate – the Registry’s job is to 
report via a prospective national observational study 
whether there are any outcome differences between differ-
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ent cement types. Since the follow-up is short, it is not yet 
possible to carry out such an analysis. 

Surgical approach 
The connection between surgical approach and outcome in 
terms of reoperation and patient-related outcome on an 
individual basis may thus now be investigated for primary 
operations from 2000 onwards. The follow-up time is 
short but we plan such an in-depth report for next year’s 
Report. 

As previously, the posterior incision in the lateral position 
dominates over the anteriolateral approach in the same 
patient position (see Table below). Since we started regis-
tering what are termed mini-invasive approaches (2003), 
315 operations have been performed in Sweden with vari-
ous types of mini-approach, of which the MIS/1 anterior 
has increased most. The low number and the short obser-
vation time for patients operated on with MIS renders ade-
quate register analysis impossible – however the relatively 
high revision numbers for MIS/2 are disquieting. 

Cementing technique  
The analysis here is based on annually-aggregated results. 
Most departments state that they use a very similar tech-
nique, with the results that risk analyses are hard to per-
form on modern material. The standardised cement tech-
nique has probably contributed to the good Swedish re-
sults with, internationally speaking, a low revision burden. 
As regards cementing techniques, there have for some 
years been two trends. 

The use of brushes has declined for the sixth year in succes-
sion. In earlier multivariate analyses we have found no 
positive effect of the use of brushes. Their use can, how-
ever, be an advantage in revisions procedures. For clean-
sing of cement beds, careful and repeated high-pulsatile 
lavage has a better effect. 

The use of proximal femoral seals continues to increase.  
However, in 2004 just over 15% of the departments still 
stated that they did not use this technique. During 2006 

this proportion sank to just under 8%. If one does not em-
ploy proximal seals one does not exploit the possibilities of 
good cement penetration, which is an important part of 
contemporary cementing technique. Earlier, Poisson 
analyses have shown that the use of proximal plugs lowers 
the risk of aseptic loosening. The reason why there is 
doubt in some departments about using this technique 
probably stems from anxiety regarding thromboembolic 
complications. This risk can, however, be reduced by care-
ful cleansing of the bone bed (high-pulsatile lavage) prior 
to cementing. This has been scientifically tested in a num-
ber of studies. 

The recommendation is unambiguous: proximal sealing 
with high-pulsatile lavage both before and after application 
of the distal femur plug is essential for both cement pene-
tration and lower risk of embolism.  

A Kaplan-Meier analysis of 169,000 patients undergoing 
operation in 1992-2006 gave a 15-year survival for the pa-
tients operated on using the high-pressure technique of 
86.6% ± 0.9%, while those who were operated on without 
this technique had a corresponding prosthesis survival of 
85.1% ± 1.0%. The difference is statistically significant 
(p<0.001, LogRank test). In view of the above it is surpris-
ing that not all departments are using a proximal seal in the 
cementing of standard cases. This technique should, how-
ever, be avoided in operations using hemi-arthroplasty.  

Surgical Approach N pri. N rev. Share rev. 
MIS/2 41 3 7.3% 

MIS/1, posterior 59 2 3.4% 

Posterior, patient on side (Moore) 37,191 505 1.4% 

Posterior with trochanteric osteotomy 77 1 1.3% 

Anterior, patient on side (Gammer) 22,292 238 1.1% 

Lateral with trochanteric osteotomy 76 0 0.0% 

OCM 2 0 0.0% 

MIS/1, anterior 213 3 1.4% 

Anterior, patient on back (Hardinge) 4,917 76 1.5% 

Share of revisions by type of incision, 2000-2006. 
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Distal Femoral Plug
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Cleansing by Lavage
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Cleansing by Brush
1979-2006
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Proximal Femoral Sealing
1979-2006
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Proximal Femoral Sealing
all diagnoses and all reasons, 1992-2006
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Retrograde Cement-filling of Femur
1979-2006
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The new Swedish care guarantee (maximum 3 months wait-
ing time) seeks to improve the individual patient’s opportu-
nities of obtaining adequate care within a reasonable time. 
Since many county councils have not been able to achieve 
the goals of the care guarantee, they have been obliged to 
adopt short-term solutions with separate agreements with 
both public and private hip arthroplasty ‘entrepreneurs’. In 
this way, accessibility has been improved for those patients 
who have accepted surgery at a different hospital from their 
own. The Registry management claim, as in earlier years, 
that improved accessibility must be ‘quality-tested’ in both 
the short-term and the long-term before it can be adduced as 
an improved indicator. Against this background the Regis-
try, for the 2004 Annual Report, initiated an outcome analy-
sis of patients undergoing total hip arthroplasty outside 
‘their’ home region between 2002 and 2003.  

What follows is a brief summary of the investigation, as ma-
terial for this year’s follow-up (for details see Annual Re-
ports 2004 and 2005). 

Materials: 

� The analysis covered only ‘standard patients’, i.e. those 
with primary osteoarthritis as diagnosis and operated on 
with cemented THR outside university hospital depart-
ments  

� Operated on within the county: 14,785 hips; outside the 
county 1,964 hips 

� Those who took advantage of the ‘free flow’ were some-
what younger with fewer women than the national average 

� Those who took advantage of the ‘free choice of care’ had 
lower co-morbidity and short-term mortality. 

Results of the 2005 and 2006 analyses: 

�  Following mean follow-up at 24 and 36 months, respec-
tively, we found no significant differences regarding reop-
eration frequency between patients operated on in their 
county and those operated on elsewhere 

� About 80% of patients operated on outside their home 
region and who needed reoperation underwent this at 
their home departments 

� Patient-related outcome measured with pain VAS, satisfac-
tion VAS and the EQ-5D index did not differ significantly 
between the two groups (analysis 2005), but with the res-
ervation that the ‘free flow’ patients had a different demo-
graphic profile. 

This year’s comparison 
This year’s continued analysis of the two groups shows a 
somewhat increased reoperation frequency above all in the 
‘free-flow’ group. The difference between the groups regard-
ing all causes of reoperation, however, is not statistically 
significant. On the other hand there was a significant differ-
ence regarding reoperation for deep infection, with an in-
creased number of operations in the ‘free-flow’ group 

(p=0.03, Fischer’s exact test). Mean follow-up time on 
analysis was 48 months. The follow-up time is still short and 
reflects chiefly complications such as deep infection and re-
vision owing to recurrent dislocations. The frequency of 
this type of short-term complication should now, with a 
longer follow-up time, level out; and the next few years will 
be more interesting for a possible difference regarding reop-
eration due to aseptic loosening. 

Discussion 
Just as last year, we in the Registry management must regret 
that some of the major actors among those operating out-
side the counties are still not included in the Registry’s stan-
dardised follow-up routine (this applies primarily to private 
actors in the Stockholm region). Those hospitals that are 
still not connected are shown in the table on pages 28 and 
29. Orderers of care for ‘care-guarantee patients’ should be 
aware that these departments cannot deliver the national 
quality indicator regarding health gain after hip arthroplasty 
to the new version of the report ‘Quality and Efficiency in 
Swedish Health Care ...’ (published October 2007).  

The management may be criticised for not initiating a new 
analysis in the wake of the new care guarantee. The analysis 
of production in 2002 and 2003 was fully financed by the Reg-
istry as regards questionnaires to patients included in the ‘free- 
flow’. This extra work and increased cost could have been 
entirely avoided if all the hospitals had joined the follow-up 
routine, and in that case analyses from current time intervals 
could have been performed via the Registry’s databases. 

Such a function could be used for continual quality assur-
ance of patients who had used the care guarantee to un-
dergo surgery at a different hospital from their own home 
department.  

Follow-up of free choice of care  

Table 1. Frequency of reoperation by reason, divided into operated in 
home county and ‘free choice’. 
1) There is no significant difference between the two groups when statisti-
cally analysing all reasons for reoperation. 
2) But there was a statistical significant difference with respect to deep 
infection (p=0.03). 

Reason 
Operated in home county 

(n = 14,785) 
Free choice 

(n = 1,964) 
  Number Share (%) Number Share (%) 

Aseptic loosening 47 0.3 10 0.5 

Deep infection 76 0.5 18 0.9 2) 

Fracture 23 0.2 1 0.1 

Implant Fracture 3 0.0 1 0.1 

Dislocation 77 0.5 11 0.6 

Technical Error 10 0.1 2 0.1 

Pain only 5 0.0 0 0.0 

Miscellaneous 18 0.1 2 0.1 

Total 259 1.8 45 2.3 1) 
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Mortality after total hip replacement  

Background 
Hip arthroplasty is in most cases an elective intervention. This 
is especially so if the indication for operation is osteoarthritis. 
Even if the intervention today should be considered routine 
surgery, it is in fact a major surgical intervention not without 
risk for the patient. Modern anaesthesiology, careful preopera-
tive medical preparation and prophylactic measures against 
infection and thrombosis have brought about low complica-
tion and mortality frequencies. The indications for prosthesis 
surgery have for the past few years, however, been extended – 
both nationally and internationally. More patients, both 
younger and older, are being operated on now than during the 
1970s and 1980s. Today, particularly at larger units, more 
high-risk patients than previously are undergoing surgery.  

The Hip Arthroplasty Registry is now updating its database 
several times a year regarding entered individuals’ possible date 
of death (via the Swedish Tax Agency). The new Patient Data 
Act and the approval of various boards of ethics have now also 
made individual-based co-processing together with the Causes 
of Death Register at the Epidemiological Centre (EpC, Na-
tional Board of Health & Welfare) more easy. Hence the Reg-
istry has better opportunities than previously for carrying out 
adequate analyses of mortality. 

Short-term mortality (90-day mortality)  
Ninety-day mortality is an indicator frequently used in the 
literature and applied in many different medical contexts. 
This variable is now captured automatically in the Registry’s 
database in connection with updating of date of death via the 
Swedish Tax Agency. The causes of a patient dying in connec-
tion with, or within 90 days of, a hip arthroplasty (and re-
lated to the intervention) may be many; but the dominating 
causes are probably cardiovascular or thromboembolic dis-
eases. The variable could in the future be used as a quality 
indicator to reflect the preoperative medical assessment and 
the unit’s prophylactic measures. To achieve this, co-
processing with the Causes of Death Register is required, and 
this has been done with this year’s material. However the 
problem is that the EpC has a delay of approximately two 
years in the database. For this reason, the table on the next 
page shows only mortality frequency. 

Ninety-day mortality varied relatively widely among the 
Swedish hospitals during the observation period 2003/2006: 
from 0‰ to 38.5‰. When assessing mortality, the depart-
ment’s patient demography is naturally also an important 
factor. For this reason we have included in this table the ‘case-
mix’ variables discussed earlier. The mortality figure is gener-
ally low and should be judged with the same caution as the 
‘reoperation within two years’ variable, i.e. as a possible trend 
over time. We plan to introduce a further variable in future 
annual reports – one that describes causes of death (for exam-
ple the proportion of deaths from cardiovascular and/or 
thromboembolic diseases). 

The Registry management recommends that departments 
check their 90-day mortality in the table. If their results devi-

ate, they should initiate a local analysis. The variable is in-
cluded in the modified value compass (see section ‘Follow-up 
of activities  after total hip replacement surgery’). 

Long-term mortality 
Many studies in many countries have shown that patients 
with osteoarthritis undergoing hip arthroplasty have a higher 
10-year survival than a normal population. The cause of this 
improved life expectation has in most cases been explained by 
the medical selection preceding operation. Despite the devel-
opment described above, there are clear and relative medical 
contraindications for hip arthroplasty surgery. 

The Swedish knee and hip arthroplasty registers have been in 
existence for long enough to enable us to analyse mortality in 
a much longer follow-up time than ten years. The Knee Ar-
throplasty Registry recently published a noted study (J Bone 
Joint Surg [Br] 2007; 89-B:599-603), showing that patients un-
der 55 years of age undergoing knee prosthesis operations for 
osteoarthritis have significantly higher long-term mortality 
than a comparable Swedish normal population. The group 
studied had, as in other studies, better survival until about 12-
years’ follow-up. After this period the curves crossed and pa-
tients operated on before the age of 55 showed a significant 
excess mortality from cardiovascular diseases. The finding 
was so striking that the authors concluded that there is reason 
to consider the young osteoarthritis patient as a risk patient. 

A corresponding analysis has been carried out on the Swed-
ish hip arthroplasty material. The Hip Arthroplasty Register 
started four years later than the Knee Arthroplasty Register 
and was also later in starting to individually-base primary 
operations. For this reason the follow-up period is not so 
long for hip arthroplasty. The long-term mortality following 
hip arthroplasty shows exactly the same pattern as for the 
knee prosthesis analysis: increased long-term mortality for 
the young osteoarthritis patient especially from cardiovascu-
lar diseases.  

Long-term mortality after total hip replacement surgery in Sweden. 
The red curve shows operated patients. The grey curve shows the mor-
tality for the Swedish population. After approximately 10 years, the 
curves crosses, i.e. somewhat sooner than for patients with knee pros-
thesis (12 years). 
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(continued on next page) 

90-day Mortality 
proportion deceased within three months after primary THR, 2003-2006 

Hospital Number 1) OA 2) ≥60 yrs 3) Female 4) Mortality 5) 
University/Regional Hospitals      
KS/Huddinge 923 64.2% 71.3% 61.2% 15.2‰ 
KS/Solna 1,038 62.6% 73.1% 64.1% 9.6‰ 
Linköping 447 58.2% 72.3% 60.2% 20.1‰ 
Lund 394 34.0% 68.3% 64.7% 33.0‰ 
Malmö 479 27.1% 80.6% 71.0% 23.0‰ 
SU/Sahlgrenska 781 66.3% 59.2% 59.3% 10.2‰ 
SU/Östra 458 79.7% 81.9% 64.2% 8.7‰ 
Umeå 287 71.4% 69.7% 58.9% 20.9‰ 
Uppsala 1,110 49.4% 70.5% 60.8% 24.3‰ 

Central Hospitals      
Borås 794 66.4% 80.1% 59.4% 11.3‰ 
Danderyd 1,320 81.6% 85.1% 65.2% 13.6‰ 
Eksjö 721 93.2% 86.4% 57.8% 5.5‰ 
Eskilstuna 312 47.8% 87.2% 56.7% 38.5‰ 
Falun 1,044 84.6% 81.5% 56.8% 1.9‰ 
Gävle 614 63.5% 81.9% 60.7% 16.3‰ 
Halmstad 779 76.0% 80.9% 59.3% 7.7‰ 
Helsingborg 360 66.7% 85.3% 61.4% 16.7‰ 
Hässleholm-Kristianstad 2,712 93.1% 83.7% 55.1% 4.1‰ 
Jönköping 774 85.7% 83.9% 62.3% 7.8‰ 
Kalmar 845 69.8% 84.3% 60.5% 13.0‰ 
Karlskrona 150 40.7% 86.7% 68.0% 26.7‰ 
Karlstad 952 70.9% 81.9% 63.6% 20.0‰ 
Norrköping 661 64.8% 80.9% 61.7% 13.6‰ 
S:t Göran 1,860 85.8% 79.1% 63.2% 8.1‰ 
Skövde 643 70.9% 76.5% 55.8% 10.9‰ 
SU/Mölndal 336 67.3% 83.0% 67.9% 3.0‰ 
Sunderby (inklusive Boden) 478 63.2% 81.2% 63.6% 8.4‰ 
Sundsvall 619 85.3% 79.6% 60.9% 1.6‰ 
Södersjukhuset 1,109 60.7% 81.6% 65.1% 18.0‰ 
Uddevalla 1,216 69.7% 83.8% 61.9% 12.3‰ 
Varberg 743 87.9% 82.9% 56.9% 5.4‰ 
Västerås 512 62.9% 78.3% 58.6% 13.7‰ 
Växjö 469 84.9% 85.9% 57.8% 6.4‰ 
Ystad 287 82.2% 85.4% 56.8% 10.5‰ 
Örebro 733 79.8% 80.2% 59.2% 2.7‰ 
Östersund 758 85.8% 80.5% 54.4% 2.6‰ 
Rural Hospitals      
Alingsås 655 94.4% 85.3% 60.5% 3.1‰ 
Arvika 403 89.6% 85.9% 57.6% 5.0‰ 
Bollnäs 1,008 94.8% 84.6% 57.5% 2.0‰ 
Enköping 648 95.4% 94.6% 60.6% 4.6‰ 
Falköping 937 89.5% 85.6% 57.1% 2.1‰ 
Frölunda Specialistsjukhus 195 99.5% 84.1% 69.2% 5.1‰ 
Gällivare 451 82.0% 84.0% 59.0% 2.2‰ 
Hudiksvall 599 73.0% 89.0% 59.4% 10.0‰ 
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1) Number of primary THRs during the period with the conditions specified in the table heading. 
2) Share of primary THRs performed due to primary osteoarthritis. 
3) Share of primary THRs in the age group 60 years or older (age at primary operation). 
4) Share of women. 
5) 90-day mortality (number of patients deceased within three months of primary operation / number of primary operations during the period). 

90-day Mortality (cont.) 
proportion deceased within three months after primary THR, 2003-2006 

Hospital Number1) OA 2) ≥60 yrs 3) Female 4) Mortality 5) 

Karlshamn 697 95.3% 79.9% 57.8% 1.4‰ 
Karlskoga 457 89.7% 83.8% 58.6% 8.8‰ 
Katrineholm 808 93.8% 77.5% 57.2% 3.7‰ 
Kungälv 697 87.2% 86.8% 62.6% 4.3‰ 
Köping 835 95.2% 84.4% 55.1% 2.4‰ 
Lidköping 509 89.8% 83.5% 49.7% 5.9‰ 
Lindesberg 565 87.6% 87.3% 58.2% 3.5‰ 
Ljungby 420 83.1% 81.0% 56.7% 2.4‰ 
Lycksele 929 91.3% 84.1% 63.5% 9.7‰ 
Mora 573 88.8% 85.5% 58.1% 5.2‰ 
Motala 1,241 88.0% 83.8% 60.8% 8.9‰ 
Norrtälje 381 81.6% 85.3% 54.9% 13.1‰ 
Nyköping 534 84.1% 85.2% 57.9% 3.7‰ 
Oskarshamn 686 93.3% 85.3% 55.5% 0.0‰ 
Piteå 749 92.0% 78.4% 54.3% 4.0‰ 
Skellefteå 495 79.0% 81.6% 64.6% 12.1‰ 
Skene 312 97.4% 83.0% 49.0% 3.2‰ 
Sollefteå 563 91.5% 83.5% 61.1% 5.3‰ 
Södertälje 504 84.1% 85.5% 61.7% 6.0‰ 
Torsby 270 83.3% 86.3% 53.7% 7.4‰ 
Trelleborg 1,346 88.7% 79.9% 60.8% 2.2‰ 
Visby 356 86.0% 80.6% 55.6% 11.2‰ 
Värnamo 525 87.8% 79.8% 56.6% 7.6‰ 
Västervik 432 87.0% 84.0% 55.8% 6.9‰ 
Örnsköldsvik 573 92.8% 78.7% 60.9% 5.2‰ 

Private Hospitals      
Sophiahemmet 977 99.9% 72.6% 55.8% 3.1‰ 
Carlanderska 217 96.3% 67.3% 48.4% 0.0‰ 
GMC 109 100.0% 70.6% 53.2% 0.0‰ 
Ortopediska Huset 1,099 99.7% 77.2% 61.5% 1.8‰ 
Elisabethsjukhuset 467 85.4% 75.8% 57.6% 0.0‰ 
Movement 216 98.1% 79.2% 54.2% 0.0‰ 
Nacka Närsjukhus Proxima 71 98.6% 66.2% 50.7% 0.0‰ 
Stockholms Specialistvård 641 97.2% 76.9% 53.5% 3.1‰ 
Sweden 53,962 81.8% 80.9% 59.4% 8.0‰ 

The mortality values are generally low and should be interpreted with the same caution as the variable 
’reoperation within 2 years’, i.e. as a possibility of a trend over time.  
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The treatment of dislocated cervical hip fractures has radically 
changed during the past eight years. Primary hip prosthesis is 
now the alternative of choice. Above all, operations with 
hemi-arthroplasties have increased, from about 300 annually 
in 1999 to 4,000 in 2006. This means that the absolute num-
ber of intervention-related complications has also increased. 
Quality registration of hemi-arthroplasties by analogy with 
registration of total prostheses has therefore been in demand, 
not least by Sweden’s orthopaedic surgeons. In January 2005 
this registration started in the same web-based environment as 
that for total prostheses. Registration achieved national cover-
age already in the first year (2005) thanks to the established 
contact secretaries and contact physicians, together with well-
known entry routines.  

In 2005, 3,801 hemi-arthroplasty operations were registered. 
They increased to 4,137 in 2006. Patients receiving hemi-
arthroplasties are considerably older than those undergoing 
total hip replacement. The mean age is 83 years at operation 
with hemi-arthroplasty, compared with just under 70 for total 
hip replacement. This is explained by the fact that the major-
ity (98%) of hemi-arthroplasties are used in hip fracture, 
which occurs at high ages. Only 11% of total hip replace-
ments are related to fractures. The gender distribution also 
differs – 73% of hemi-arthroplasty patients are women, com-
pared with 59% of total-prosthesis patients – reflecting osteo-
porosis as a risk factor for fracture.  

Normally the patient in the acute situation gets a hemi-
arthroplasty. Five percent of hemi-arthroplasty operations 
are carried out after a failed insertion of nails or screws 
(osteosynthesis) for an earlier fracture (secondary plasty). 
The proportion of primary hemi-arthroplasties increased 
somewhat in 2006 (93%) compared with 2005 (91%). A pos-
terior surgical approach was used in 50% of the operations 
and bone cement in 91%. Just under 3% of all patients re-
ceived an uncemented implant. In total, however, the use of 
the uncemented, soon sixty-year-old, Moore prosthesis de-
clined to 5% in 2006 compared to 9% in 2005. The common-
est implants are Lubinus and Exeter stems (39% and 22% 
respectively) and the Vario Cup and UHR Universal head 
(25% and 14% respectively) (Tables 1 and 2.) 

Of the patients registered in 2005-2006, 3.7% had been re-
operated on. All open interventions are recorded. Just over 50% 
of the reoperations were caused by dislocation (Table 3), a clear 
difference compared with total hip replacement where the com-
monest cause is aseptic loosening (59%) and only 11 % are 
caused by dislocations. Longer follow-up will naturally bring 
more cases of aseptic loosening. The higher age and mortality 
of the fracture population and different indication distribution 
for hemi- and total prostheses means that there will always be 
differences between the groups. As in total hip replacement, 
closed reduction of dislocation is not registered since this meas-
ure is hard to document reliably in a register.  

Survival diagrams based on Kaplan-Meier analysis (all diagno-
ses, all causes of revision) show a successively increasing num-

ber of revisions with a tendency towards acceleration after just 
under two years. The terminal phase of the curve is however 
uncertain owing to a diminishing number of observations: 
more certain interpretation cannot be given until after further 
follow-up. Further analysis according to the Cox regression 
model including age, gender, side, diagnosis, incision, choice of 
stem and type of joint head shows that many of the factors 
included affect the risk of revision if one excludes infection. 
The most important factor is choice of uncemented stem, 
which increases the risk about four times (Exp (B) = 3.9 (2.5-
6.1), p<0.001). Of the 30 uncemented stems revised, 22 were 
Moore prostheses. Low age is also an important factor (Exp 
(B) = 0.96 (0.94-0.98), p<0.001). The patients revised were a 
mean of two years younger than the non-revised group. This 
can probably be partly explained by the fact that the younger 
the patient is the more inclined the physician is to propose 
revision. Further factors tend to affect the risk of revision, but 
we judge these factors to be uncertain owing to the relatively 
few revisions so far. We will return with an updated analysis 
after a longer observation period. 

Although hemi-arthroplasty is a very common intervention, 
only three countries in the world register hemi-arthroplasty 
operations in detail so that for example different implants 
may be compared with one another. Starting in 1999, Austra-
lia has the longest experience. There too it has been shown 
that the Moore prosthesis functions significantly worse than 
others. Norway has also been registering, since 2005. A strik-
ing difference is that in Norway the Charnley-Hastings pros-
thesis is used in 33% of cases. The large proportion of unce-
mented stems (20%) also differs from the situation in Sweden. 
International collaboration to sift out the best hemi-
arthroplasty design is of interest. 

Even after as little as two years’ registration, therefore, signifi-
cantly poorer results have been shown with uncemented fixa-
tion where the Moore prosthesis is responsible for the major-
ity of the revisions. Reduced use of this prosthesis type is also 
seen, but a number of orthopaedic surgeons still consider it a 
suitable choice for the very old. In view of the fact that this 
prosthesis gives a large number of early failures we consider 
that it should not be used even in a patient with short life ex-
pectancy. The quality of life of this frail patient group should, 
instead, be ensured with a tried and tested prosthesis type. The 
extent to which other uncemented prostheses are associated 
with an increased risk of revision cannot yet be assessed.  

Hemi-arthroplasty registration 2005-2006  

Reason for reoperation 2005-2006 Share1) 
Dislocation 151 51.0% 
Infection 93 31.4% 
Peri-prosthetic fracture 32 10.8% 
Acetabular erosion 3 1.0% 
Aseptic loosening 2 0.7% 
Others 15 5.0% 
Total 296 99.9% 
Table 3. Reasons for reoperation of hemi-arthroplasty 2005-2006.  
1) Share of total number of reoperations performed 2005-2006. 
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Type 2005 2006 2005-2006 Share %* 
Lubinus SP II 1,453 1,655 3,108 38.9 
Exeter Polished 870 895 1,765 22.1 
Spectron EF Primary 350 408 758 9.5 
Thompson 354 360 714 8.9 
Moore 329 199 528 6.6 
CPT (CoCr) 187 210 397 5.0 
ETS Endo 98 86 184 2.3 
Müller Straight 101 82 183 2.3 
Corail Stem 25 87 112 1.4 
Bi-Metric Fracture Stem 42 53 95 1.2 
Charnley 26 31 57 0.7 
Basis 0 41 41 0.5 
Others 20 26 46 0.6 
Total 3,855 4,133 7,988 99.9 
Missing 0 4 4 0.1 
Total 3,855 4,137 7,992 100.0 
Table 1. The most common hemi-arthroplasty stems used 2005 and 2006. *) Share of total number of operations performed 2005-2006. 

Type 2005 2006 2005-2006 Share %* 
Vario Cup 999 1,040 2,039 25.5 
UHR Universal Head 589 545 1,134 14.2 
Mega Caput 463 655 1,118 14.0 
Unipolar Head (Smith&Nephew) 336 449 785 9.8 
Modular Biarticular 313 425 738 9.2 
V40 Unipolar 278 322 600 7.5 
Unipolar Head (Zimmer) 95 57 152 1.9 
Moore Modular Hemi-Head (Anatomica) 33 51 84 1.1 
Hastings 26 31 57 0.7 
Others 17 18 35 0.4 
Total 3,149 3,593 6,742 84.3 
"Missing" (i.e. Monoblock Prostheses) 706 544 1,250 15.6 
Total 3,855 4,137 7,992 100.0 
Table 2. The most common types of joint heads 2005 and 2006. *) Share of total number of operations performed 2005-2006. 

Cemented 1.9 years=95.6% (94.8 – 96.4) n=230 
Uncemented 1.8 years =91.7% (91.5–91.9) n=53 

Figure 2. Implant survival based on revision, excluding deep infection. 
Comparison between uncemented and cemented type of fixation and a 
diagnosis of fracture.  

1.9 years =93.3% (92.5–94.1) n=256 

Figure 1. Implant survival based on revision, independent of the 
reason for revision.  
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Average Frequency of Procedure
all primary THRs 1992-2006
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Grey line represents national average 

Regions 

In Sweden about 127 primary total hip arthroplasties per 
100,000 inhabitants were performed during the period 1992-
2006. As previously, the northern and south-eastern regions 
carried out the most operations and the Stockholm and Gotland 
region, and the western region, the fewest, after adjustment for 
number of inhabitants. Compared with 2005 the number of 
operations increased in Uppsala-Örebro and in the northern 
region while other regions showed a reduction, which was 
greatest in the south-eastern region (n=89, -5%). Stockholm and 
Gotland and the western region are thus still clearly below aver-
age. Since age and probably also distribution of diagnoses varies 
between the regions, a certain variation in the number of pri-
mary hip arthroplasties may be expected. The number of hip 
arthroplasties per inhabitant, adjusted for gender and age, how-
ever, exhibits larger variations than can be explained by these 
factors (see Läkartidningen 2007;104(19):1504-8). 

The fifteen most common implants and choices of fixation are 
reported by region for the period 1979-2001 and then annually 
until 2005. In addition the number of primary operations and the 
procedure frequency in relation to the national average per year 
since 1992 are illustrated. The number of primary operations in 
the region and the revisions that these have entailed are shown in 
bar diagram form. The combined revision burden for 1979-2006 
and 1992-2006 is given, and for the latter period this is shown by 
gender. During the latter period the revision burden (RB) was 
10.6%-10.9% in the western, Uppsala-Örebro, southern and 
Stockholm and Gotland regions. The south-eastern region was 
somewhat lower (10%) and the northern, like last year, was the 
lowest (8.9%). As noted earlier, the RB to some extent reflects 
the quality of the operations conducted in the region, but the 
percentage proportion is also affected by the number of primary 
prostheses and above all by the region’s ‘case-mix’. Regions need-
ing, and at the same time able, to conduct a large number of pri-
mary total hip replacements automatically gain a lower relative 
proportion of revisions. Other factors such as variations in ‘case-
mix’ (proportion high-risk) between regions and selection of pri-
mary prosthesis will also affect the RB. In the various regions the 
proportion of low-risk patients (women 60 years or older with 
primary osteoarthritis) was 36.5%-36.6% of the total in the Upp-
sala-Örebro, southern and western regions. In the south-eastern 
region 35.5% were low-risk patients, and in the northern and 
Stockholm and Gotland regions 38% and 39.2% respectively. 
Even though certain revisions are performed outside one’s own 
region and our definition of low-risk patients is fairly rough, 
these data indicate certain differences between the different pa-
tient populations. The two survival curves show revision irre-
spective of cause and diagnosis as well as patients with primary 
osteoarthritis revised for aseptic loosening.  

Regional differences emerge in the choice of fixation, affected by 
the fact that some regions are responsible for development in the 
prosthesis area and therefore employ more uncemented, hybrid 
or reversed hybrid techniques. Note that the table presentations 
take some account of historical data.  

During 2006 the proportion of all cemented prostheses varied 
between 68% (Stockholm and Gotland region) and 90% 

(northern region). Stockholm and Gotland had the highest rela-
tive use of uncemented (14%) and reverse hybrids (15%). The 
western region had the largest proportion of hybrid prostheses 
(9%). Compared with 2005 the proportion of all-cemented fixa-
tions declined in all regions. The decrease was negligible in the 
southern region (1%) and greatest in the Stockholm and Got-
land region (9%). The proportion of wholly uncemented fixa-
tions changed negligibly (less than 1%) in the western and Upp-
sala-Örebro regions. In the other regions it increased by 3% to 
6%. Hybrids and reversed hybrids were used largely to the same 
extent as previously with differences of –1% to + 2% between 
2005 and 2006. Resurfacing was used conservatively in all re-
gions and represented at the most 2.3% of the total number 
(southern and western regions). 

The differences observed can partly be explained by current 
studies but they also correspond to shifts in indication in rou-
tine production. It is important that they are surveyed and that 
they are based on evidence from each patient group, not least in 
view of the cost-utility perspective and the risk of technique-
related complications in the change of implant and fixation 
principles. 

The regional differences reflect not only demographic factors but 
also implant selection and probably, further, variables related to 
surgical technique. We hope that the reporting of these data from 
the individual department reports and, where appropriate, data 
from the follow-up system, will be of help in individual depart-
ments’ and regions’ development and quality control.  
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Number of Primary THRs
per type of fixation, 1979-2006
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Grey bars represent national average. 

15 Most Common Implants  
most used during the past 10 years 

Cup (Stem) 1979-2001 2002 2003 2004 2005 2006 Total 

Charnley (Charnley) 21,645 630 154 71 6 1 22,507 

Charnley Elite (Exeter Polished) 1,049 709 772 574 517 503 4,124 

Reflection (Spectron EF Primary) 379 190 387 361 348 242 1,907 

Charnley (Exeter Polished) 138 86 188 285 325 195 1,217 

Weber All-Poly Cup (Straight-stem Standard) 222 115 137 195 164 125 958 

Biomet Müller (CPT (Steel)) 603 212 133 1 0 0 949 

Lubinus All-Poly (Lubinus SP II) 673 137 82 77 109 162 1,240 

Contemporary Hooded Duration (Exeter Polished) 1 24 69 65 156 236 551 

Biomet Müller (CPT (CoCr)) 0 0 60 145 137 90 432 

FAL (Lubinus SP II) 0 60 71 68 109 76 384 

Charnley Elite (ABG Uncem.) 130 94 127 15 1 0 367 

Charnley Elite (Lubinus SP II) 70 7 56 65 80 33 311 

Charnley Elite (Charnley Elite Plus) 295 1 0 0 0 0 296 

ZCA (CPT (CoCr)) 0 0 3 47 136 104 290 

CLS Spotorno (CLS Spotorno) 0 23 34 37 63 124 281 

Others (332) 10,926 327 328 528 718 930 13,757 

Total 36,131 2,615 2,601 2,534 2,869 2,821 49,571 

Share 1) 

25.9% 

17.2% 

7.9% 

5.0% 

4.0% 

3.9% 

3.8% 

2.3% 

1.8% 

1.6% 

1.5% 

1.3% 

1.2% 

1.2% 

1.2% 

 

 
1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 
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Number of THRs per Year
49,571 primary THRs, 4,784 revisions, 1979-2006
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Number of Primary THRs per Diagnosis and Year 

Diagnosis 1992-2001 2002 2003 2004 2005 2006 Total 

Primary osteoarthritis 13,671 2,144 2,118 2,022 2,389 2,355 24,699 

Fracture 2,206 248 259 308 293 259 3,573 

Inflammatory arthritis 723 46 55 58 43 52 977 

Idiopathic femoral head necrosis 577 73 64 62 77 78 931 

Childhood disease 263 85 79 60 52 60 599 

Secondary osteoarthritis 152 1 3 2 0 2 160 

Tumour 96 14 11 11 9 9 150 

Secondary arthritis after trauma 51 4 12 11 6 5 89 

(missing) 1,005 0 0 0 0 1 1,006 

Total 18,744 2,615 2,601 2,534 2,869 2,821 32,184 

Share 

76.7% 

11.1% 

3.0% 

2.9% 

1.9% 

0.5% 

0.5% 

0.3% 

3.1% 

100% 

Average Age per Gender and Year 

Gender 1992-2001 2002 2003 2004 2005 2006 Total 

Male 67.6 67.4 66.3 65,9 66.0 65.4 67.0 

Female 70.6 69.8 69.8 69,9 69.6 69.2 70.2 

Total 69.6 68.9 68.4 68.3 68.2 67.7 69.0 

RB, 1979-2006: 
Total..........8.8% 

RB, 1992-2006: 
Total....... 10.9% 
Male ....... 13.1% 
Female......9.7% 

Red curve = all diagnoses and all reasons for revision. 
Blue curve = osteoarthritis and aseptic loosening. 



SWEDISH  H I P ARTHR OPLASTY  RE GI STE R 2 00 6 

 

84 

Region: South-east 

Number of Primary THRs
per type of fixation, 1979-2006
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Grey bars represent national average. 

15 Most Common Implants  
most used during the past 10 years 

Cup (Stem) 1979-2001 2002 2003 2004 2005 2006 Total 

Lubinus All-Poly (Lubinus SP II) 8,271 826 796 1,180 1,339 1,283 13,695 

FAL (Lubinus SP II) 513 315 290 160 66 30 1,374 

Exeter Duration (Exeter Polished) 432 107 16 1 1 0 557 

SHP (Lubinus SP II) 557 5 1 3 3 2 571 

Exeter All-Poly (Exeter Polished) 948 2 0 0 0 0 950 

Charnley Elite (Exeter Polished) 227 27 20 28 26 12 340 

Contemporary Hooded Duration (Exeter Polished) 6 67 134 41 12 13 273 

OPTICUP (Lubinus SP II) 231 0 0 0 0 0 231 

Trilogy HA (Lubinus SP II) 59 17 40 42 37 20 215 

Charnley Elite (Lubinus SP II) 221 16 7 3 6 1 254 

Reflection HA (Lubinus SP II) 37 19 15 23 10 1 105 

Biomex HA (Lubinus SP II) 39 33 30 3 0 0 105 

M2a (Bi-Metric HA lat) 0 0 7 20 26 46 99 

Lubinus All-Poly (Bi-Metric HA lat) 0 0 0 21 28 27 76 

Mallory-Head uncem. (Lubinus SP II) 86 6 2 3 2 1 100 

Others (total 169) 12,676 27 33 88 151 182 13,157 

Total 24,303 1,467 1,391 1,616 1,707 1,618 32,102 

Share 1) 

64.4% 

9.5% 

3.9% 

2.7% 

2.6% 

2.2% 

1.9% 

1.6% 

1.5% 

1.1% 

0.7% 

0.7% 

0.7% 

0.5% 

0.5% 

 

 
1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 
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Number of THRs per Year
32,102 primary THRs, 3,074 revisions, 1979-2006
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Number of Primary THRs per Diagnosis and Year 

Diagnosis 1992-2001 2002 2003 2004 2005 2006 Total 

Primary osteoarthritis 9,123 1,152 1,101 1,302 1,417 1,361 15,456 

Fracture 1,731 205 184 222 197 174 2,713 

Inflammatory arthritis 697 38 43 27 22 20 847 

Idiopathic femoral head necrosis 404 31 39 30 34 28 566 

Secondary osteoarthritis 270 0 0 0 0 0 270 

Childhood disease 136 30 12 23 26 26 253 

Tumour 24 11 10 10 9 8 72 

Secondary arthritis after trauma 35 0 2 2 2 0 41 

(missing) 124 0 0 0 0 1 125 

Total 12,544 1,467 1,391 1,616 1,707 1,618 20,343 

Share 

76.0% 

13.3% 

4.2% 

2.8% 

1.3% 

1.2% 

0.4% 

0.2% 

0.6% 

100% 

Average Age per Gender and Year 

Gender 1992-2001 2002 2003 2004 2005 2006 Total 

Male 68.9 68.0 68.3 68.3 68.7 68.0 68.7 

Female 71.4 71.0 71.0 71.0 70.3 70.5 71.2 

Total 70.4 69.7 69.9 69.9 69.6 69.5 70.1 

RB, 1979-2006: 
Total..........8.7% 

RB, 1992-2006: 
Total....... 10.0% 
Male ....... 12.1% 
Female......8.5% 

Red curve = all diagnoses and all reasons for revision. 
Blue curve = osteoarthritis and aseptic loosening. 
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Region: South 

Number of Primary THRs
per type of fixation, 1979-2006
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Grey bars represent national average. 

15 Most Common Implants  
most used during the past 10 years 

Cup (Stem) 1979-2001 2002 2003 2004 2005 2006 Total 

Exeter Duration (Exeter Polished) 1,721 931 963 979 736 811 6,141 

Lubinus All-Poly (Lubinus SP II) 5,058 700 580 697 612 438 8,085 

OPTICUP (Scan Hip II Collar) 1,545 279 125 10 0 1 1,960 

Exeter All-Poly (Exeter Polished) 2,686 13 6 10 2 2 2,719 

Charnley Elite (Exeter Polished) 91 99 158 192 222 285 1,047 

Charnley (Charnley Elite Plus) 950 0 0 0 0 0 950 

Contemporary Hooded Duration (Exeter Polished) 1 8 87 120 196 126 538 

Charnley (Charnley) 6,118 9 5 3 0 0 6,135 

Trilogy HA (Lubinus SP II) 264 53 40 34 28 21 440 

Weber All-Poly Cup (MS30 Polished) 14 28 114 150 16 12 334 

Charnley Elite (Charnley Elite Plus) 320 0 0 0 0 0 320 

Charnley (Exeter Polished) 75 51 44 43 50 26 289 

ZCA (MS30 Polished) 0 0 0 7 223 44 274 

Scan Hip Cup (Scan Hip Collar) 5,353 0 0 0 0 0 5,353 

ZCA XLPE (MS30 Polished) 0 0 0 0 6 211 217 

Others (total 263) 12,470 227 220 246 355 421 13,939 

Total 36,666 2,398 2,342 2,491 2,446 2,398 48,741 

Share 1) 

27.9% 

24.9% 

8.4% 

6.2% 

4.8% 

3.8% 

2.4% 

2.0% 

2.0% 

1.5% 

1.4% 

1.3% 

1.2% 

1.1% 

1.0% 

 

 
1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 
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Number of THRs per Year
48,741 primary THRs, 4,648 revisions, 1979-2006
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Number of Primary THRs per Diagnosis and Year 

Diagnosis 1992-2001 2002 2003 2004 2005 2006 Total 

Primary osteoarthritis 13,825 1,957 1,857 2,053 2,070 2,008 23,770 

Fracture 2,493 223 245 225 183 214 3,583 

Inflammatory arthritis 1,144 80 83 65 68 46 1,486 

Idiopathic femoral head necrosis 607 77 83 79 61 74 981 

Childhood disease 262 48 47 44 40 38 479 

Tumour 123 9 17 20 17 13 199 

Secondary osteoarthritis 143 0 0 0 4 0 147 

Secondary arthritis after trauma 33 4 10 5 3 5 60 

(missing) 488 0 0 0 0 0 488 

Total 19,118 2,398 2,342 2,491 2,446 2,398 31,193 

Share 

76.2% 

11.5% 

4.8% 

3.1% 

1.5% 

0.6% 

0.5% 

0.2% 

1.6% 

100% 

Average Age per Gender and Year 

Gender 1992-2001 2002 2003 2004 2005 2006 Total 

Male 68.2 66.8 67.7 66.9 66.6 67.5 67.8 

Female 70.7 70.0 69.9 70.3 69.6 69.6 70.4 

Total 69.7 68.7 69.0 68.9 68.3 68.8 69.3 

RB, 1979-2006: 
Total..........8.7% 

RB, 1992-2006: 
Total....... 10.9% 
Male ....... 12.7% 
Female......9.6% 

Red curve = all diagnoses and all reasons for revision. 
Blue curve = osteoarthritis and aseptic loosening. 
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Region: West 

Number of Primary THRs
per type of fixation, 1979-2006
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Grey bars represent national average. 

15 Most Common Implants  
most used during the past 10 years 

Cup (Stem) 1979-2001 2002 2003 2004 2005 2006 Total 

Lubinus All-Poly (Lubinus SP II) 6,449 1,184 1,157 1,113 1,364 1,343 12,610 

Reflection (Spectron EF Primary) 2,157 400 382 356 339 266 3,900 

Trilogy HA (Spectron EF Primary) 585 174 127 107 80 100 1,173 

Biomet Müller (RX90-S) 1,360 0 0 0 0 0 1,360 

Trilogy HA (CLS Spotorno) 7 15 22 65 124 126 359 

Charnley Elite (Spectron EF Primary) 112 20 36 37 27 24 256 

ZCA (Stanmore mod) 30 56 53 55 26 23 243 

OPTICUP (Optima) 450 0 0 0 0 0 450 

Contemporary (Exeter Polished) 364 2 1 0 0 0 367 

ABG II HA (Lubinus SP II) 141 10 2 3 0 3 159 

ABG II HA (ABG uncem.) 77 42 12 9 8 0 148 

Trilogy HA (Versys stem) 11 23 53 43 8 7 145 

BHR Acetabular Cup (BHR Femoral Head) 14 17 17 20 35 36 139 

Stanmore (Stanmore mod) 72 0 0 13 15 21 121 

Charnley (Charnley) 4,672 0 0 0 0 0 4,672 

Others (total 319) 18,050 171 141 184 283 336 19,165 

Total 34,551 2,114 2,003 2,005 2,309 2,285 45,267 

Share1) 

50.1% 

18.5% 

5.7% 

4.0% 

1.8% 

1.3% 

1.2% 

1.0% 

1.0% 

0.8% 

0.7% 

0.7% 

0.7% 

0.6% 

0.6% 

 

 
1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 
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Number of THRs per Year
45,267 primary THRs, 4,450 revisions, 1992-2006

0

500

1000

1500

2000

2500

3000

3500

4000

79 81 83 85 87 89 91 93 95 97 99 01 03 05

year of THR

 Primary
 Revision

Implant Survival
1992-2006

70

75

80

85

90

95

100

0 2 4 6 8 10 12 14

years postoperatively

pe
rce

nt 
no

t r
ev

ise
d (

%
)

1992-2006, 15y = 86.7% (85.3-88.0), n = 28,418
1992-2006, 15y = 89.4% (87.8-91.1), n = 21,936

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Number of Primary THRs per Diagnosis and Year 

Diagnosis 1992-2001 2002 2003 2004 2005 2006 Total 

Primary osteoarthritis 13,361 1,644 1,550 1,570 1,898 1,913 21,936 

Fracture 2,007 287 296 242 218 202 3,252 

Inflammatory arthritis 854 74 65 76 75 62 1,206 

Idiopathic femoral head necrosis 363 44 44 50 45 48  594 

Childhood disease 344 51 33 49 59 45 581 

Secondary osteoarthritis 269 0 0 0 0 0 269 

Tumour 61 11 9 12 12 12 117 

Secondary arthritis after trauma 27 3 6 6 2 3 47 

(missing) 416 0 0 0 0 0 416 

Total 17,702 2,114 2,003 2,005 2,309 2,285 28,418 

Share 

77.2% 

11.4% 

4.2% 

2.1% 

2.0% 

0.9% 

0.4% 

0.2% 

1.5% 

100% 

Average Age per Gender and Year 

Gender 1992-2001 2002 2003 2004 2005 2006 Total 

Male 67.7 67.2 68.1 66.9 66.2 67.0 67.4 

Female 70.1 70.4 70.2 69.6 69.2 69.9 70.0 

Total 69.1 69.1 69.4 68.5 68.0 68.6 69.0 

RB, 1979-2006: 
Total..........9.0% 

RB, 1992-2006: 
Total....... 10.6% 
Male ....... 12.5% 
Female......9.3% 

Red curve = all diagnoses and all reasons for revision. 
Blue curve = osteoarthritis and aseptic loosening. 
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Region: Uppsala-Örebro 

Number of Primary THRs
per type of fixation, 1979-2006
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Grey bars represent national average. 

15 Most Common Implants 
most used during the past 10 years 

Cup (Stem) 1979-2001 2002 2003 2004 2005 2006 Total 

Lubinus All-Poly (Lubinus SP II) 5,866 763 1,034 1,140 1,064 1,045 10,912 

Charnley (Charnley) 15,452 287 122 7 2 1 15,871 

FAL (Lubinus SP II)  23 295 450 473 423 411 2,075 

Exeter Duration (Exeter Polished) 902 304 212 161 153 105 1,837 

Contemporary Hooded Duration (Exeter Polished) 9 178 271 288 210 225 1,181 

Charnley Elite (Exeter Polished) 65 80 111 203 215 352 1,026 

Reflection (Spectron EF Primary) 286 103 120 154 101 107 871 

Müller All-Poly (Müller Straight) 4,030 61 60 77 76 55 4,359 

Exeter Duration (Lubinus SP II) 144 70 109 114 119 128 684 

Cenator (Exeter Polished) 656 3 1 0 0 0 660 

Cenator (Cenator) 1,152 0 0 0 0 0 1,152 

Exeter All-Poly (Exeter Polished) 1,322 3 0 0 0 0 1,325 

Charnley Elite (Charnley Elite Plus) 543 9 0 0 0 0 552 

Stanmore (Stanmore mod) 284 186 18 0 0 0 488 

Charnley Elite (Lubinus SP II) 112 49 65 95 81 74 476 

Others (total 338) 16,980 316 370 539 622 681 19,508 

Total 47,826 2,707 2,943 3,251 3,066 3,184 62,977 

Share 1) 

29.3% 

12.0% 

7.4% 

6.6% 

4.2% 

3.7% 

3.1% 

2.5% 

2.4% 

2.4% 

2.3% 

1.9% 

1.9% 

1.7% 

1.7% 

 

 
1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 
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Number of THRs per Year
62,977 primary THRs, 6,098 revisions, 1979-2006

0

500

1000

1500

2000

2500

3000

3500

4000

79 81 83 85 87 89 91 93 95 97 99 01 03 05

year of THR

 Primary
 Revision

Implant Survival
1992-2006

70

75

80

85

90

95

100

0 2 4 6 8 10 12 14

years postoperatively

pe
rce

nt 
no

t r
ev

ise
d (

%
)

1992-2006, 15y = 86.2% (84.7-87.6), n = 38,037
1992-2006, 15y = 89.7% (88.3-91.2), n = 29,262

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Co
py
rig
ht
©
 2
00
7 
Sw
ed
ish
 H
ip
 A
rth
ro
pl
as
ty
 R
eg
ist
er
 

Number of Primary THRs per Diagnosis and Year 

Diagnosis 1992-2001 2002 2003 2004 2005 2006 Total 

Primary osteoarthritis 17,170 2,128 2,303 2,607 2,468 2,586 29,262 

Fracture 2,647 334 368 339 337 312 4,337 

Inflammatory arthritis 1,302 99 100 95 86 87 1,769 

Idiopathic femoral head necrosis 739 78 83 92 85 92 1,169 

Childhood disease 386 49 69 101 66 92  763 

Secondary osteoarthritis 193 0 0 0 0 0 193 

Tumour 95 16 13 14 21 13 172 

Secondary arthritis after trauma 58 3 7 3 3 2 76 

(missing) 296 0 0 0 0 0 296 

Total 22,886 2,707 2,943 3,251 3,066 3,184 38,037 

Share 

76.9% 

11.4% 

4.7% 

3.1% 

2.0% 

0.5% 

0.5% 

0.2% 

0.8% 

100% 

Average Age per Gender and Year 

Gender 1992-2001 2002 2003 2004 2005 2006 Total 

Male 67.9 67.6 68.0 66.9 67.5 68.0 67.8 

Female 70.4 70.8 70.3 70.0 70.5 70.2 70.4 

Total 69.4 69.5 69.4 68.7 69.3 69.3 69.3 

RB, 1979-2006: 
Total..........8.8% 

RB, 1992-2006: 
Total....... 10.8% 
Male ....... 12.7% 
Female......9.4% 

Red curve = all diagnoses and all reasons for revision. 
Blue curve = osteoarthritis and aseptic loosening. 
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Region: North 

Number of Primary THRs
per type of fixation, 1979-2006
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Grey bars represent national average. 

15 Most Common Implants  
most used during the past 10 years 

Cup (Stem) 1979-2001 2002 2003 2004 2005 2006 Total 

Lubinus All-Poly (Lubinus SP II) 9,821 974 1,062 1,190 1,217 1,250 15,514 

Exeter Duration (Exeter Polished) 633 196 225 187 229 204 1,674 

Exeter All-Poly (Exeter Polished) 1,131 4 2 0 0 0 1,137 

FAL (Lubinus SP II) 43 140 20 6 1 15  225 

Scan Hip Cup (Optima) 423 0 0 0 0 0 423 

Trilogy HA (Lubinus SP II) 57 53 61 30 5 4 210 

Reflection (Spectron EF Primary) 212 0 0 0 0 0 212 

Charnley (Charnley) 2,431 1 1 0 0 0 2,433 

Reflection HA (Spectron EF Primary) 99 0 0 0 0 0 99 

Trilogy HA (CLS Spotorno) 0 0 2 1 9 53 65 

Trident HA (Symax) 0 0 0 0 8 43 51 

Reflection HA (Lubinus SP II) 82 0 0 0 0 0 82 

Exeter Duration (Omnifit) 8 0 0 16 10 1 35 

Scan Hip Cup (Scan Hip Collar) 765 0 0 0 0 0 765 

Trilogy HA (Omnifit) 0 0 0 17 8 0 25 

Others (total 184) 8,482 8 28 50 61 66 8,695 

Total 24,187 1,376 1,401 1,497 1,548 1,636 31,645 

Share 1) 

69.5% 

12.5% 

4.2% 

1.7% 

1.6% 

1.6% 

1.5% 

1.3% 

0.7% 

0.5% 

0.4% 

0.4% 

0.3% 

0.3% 

0.2% 

 

 
1) Refers to the proportion of the total number of primary THRs performed during the past 10 years. 
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Number of THRs per Year
31,645 primary THRs, 2,604 revisions, 1979-2006
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Number of Primary THRs per Diagnosis and Year 

Diagnosis 1992-2001 2002 2003 2004 2005 2006 Total 

Primary osteoarthritis 9,038 1,161 1,188 1,229 1,340 1,436 15,392 

Fracture 1,052 118 114 148 103 86 1,621 

Inflammatory arthritis 605 37 32 34 31 39 778 

Idiopathic femoral head necrosis 393 27 30 30 37 30 547 

Childhood disease 153 26 32 45 27 33 316 

Secondary osteoarthritis 266 0 0 0 0 0 266 

Secondary arthritis after trauma 89 0 0 1 0 2 92 

Tumour 33 7 5 10 10 10 75 

(missing) 354 0 0 0 0 0 354 

Total 11,983 1,376 1,401 1,497 1,548 1,636 19,441 

Share 

79.2% 

8.3% 

4.0% 

2.8% 

1.6% 

1.4% 

0.5% 

0.4% 

1.8% 

100% 

Average Age per Gender and Year 

Gender 1992-2001 2002 2003 2004 2005 2006 Total 

Male 67.9 67.5 67.2 67.3 67.5 67.3 67.7 

Female 70.0 69.7 69.4 68.9 68.9 68.7 69.7 

Total 69.2 68.7 68.5 68.3 68.3 68.1 68.9 

RB, 1979-2006: 
Total..........7.6% 

RB, 1992-2005: 
Total..........8.9% 
Male ....... 10.1% 
Female......8.1% 

Red curve = all diagnoses and all reasons for revision. 
Blue curve = osteoarthritis and aseptic loosening. 
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National quality indicators 

Background 
The Swedish government earlier commissioned the National 
Board of Health and Welfare and Swedish Association of Lo-
cal Authorities and Regions (SALAR) as follows: 

� The National Board of Health & Welfare in consultation 
with SALAR is to formulate national quality indicators 
able to reflect various aspects of quality in health and medi-
cal care. 

� The indicators should be clear, reliable, measurable, ac-
cepted and possible to register continuously in management 
systems such as registers and other sources of data. 

� Principals are to run systematic quality control and to re-
port their results in an open, comparable and accessible 
manner. 

� All care providers are to use nationally established quality 
indicators when following-up their activities and must 
openly report results, quality and costs as part of ongoing 
improvement programmes. 

The above commission for the National Board of Health and 
Welfare is basically the same as that given by SALAR to the 
national quality registers for implementation at hospital level. 

Implementation 
Within the medical areas in which national quality registers 
had already been established, the National Board of Health 
and Welfare and SALAR started collaboration with the regis-
tries to produce adequate indicators. One basic demand was 
that the indicators should be reported openly. Following dis-
cussion with Registry management, the following indicators 
were selected from the Hip Arthroplasty Register: 

� Short-term complications, i.e. reoperation (of all types) 
within two years of primary surgery, are reported for the 
four most recent years. This variable should be considered 
in this context as a ‘rapid’ quality indicator. Note that the 
report covers complications that have been dealt with surgi-
cally, see section ‘Short-term complications – reoperation 
within two years’ 

� Ten-year survival of prostheses according to traditional 

Kaplan-Meier statistics. The definition of failure is replace-
ment of one or both components or definitive removal of 
the implant. All primary diagnoses and all causes of revision 
surgery are included. The result relates to the period 1992 to 
2006 inclusive. This variable must be considered as ‘slow’ 
but in the long-term is an important quality indicator. 

� EQ-5D index benefits one year after surgery. The govern-
ment’s commission stipulates ‘that indicators reflecting pa-
tient-perceived quality should be included’. The patient-
related outcome with health benefits is an important vari-
able for this patient group undergoing surgery with low 
HRQoL as an indicator for the measure. This variable 
should also be considered as a ‘fast’ quality indicator. 

On 19 June 2006 the report ‘Quality and Efficiency in Swedish Health 

Care – comparisons between county councils 2006’ was published. This 

report presented 57 national indicators of quality and efficiency 
in different sections of health and medical care. The report 
aroused great reaction in the mass media since for certain indi-
cators it showed great variability in results for different county 
councils/regions. The indicator from the Hip Arthroplasty 
Register most discussed in the media was the newly-reported 
variable Reoperation within two years. 

In October 2007 report number two was published. In the 
next report the same indicators are to be published at county-
council/regional level. Eventual publication of the national 
indicators at hospital level has been discussed centrally; how-
ever, the Swedish Hip Arthroplasty Registry already started 
this in last year’s Report. 

In this year’s analysis we have also taken into account the gen-
der perspective, i.e. all three indicators are presented as whole-
group results and then by gender. 

Results 
When interpreting these results it is important to take ac-
count of the confidence intervals shown clearly in the dia-
grams. Where the confidence intervals overlap there is proba-
bly no statistically significant difference between the results 
presented. 

Patient demography (‘case-mix’ – included in the tables) must 
also be taken into account between the various county coun-
cils. Some county councils lack a university/regional hospital 
within their area and can then work with a lower-risk patient 
composition. 

Short-term complications. As already stated the complication 
ratio is low and should be evaluated with caution. This quality 
indicator can really only be evaluated over time, i.e. if there 
are clear trends in the previous two years’ analyses. 

Ten-year survival. Four county councils/regions have statisti-
cally lower ten-year survival and the rest better than or equiva-
lent to the national average. Each county council/region 
should analyse its results. 

EQ-5D index benefit. Starting next year, all county councils 
and regions will be able to present one-year results. It is how-
ever very important to report these indicators now in support 
of the continued introduction. For this variable, the confi-
dence interval is not stated since health benefit measurement 
has not yet achieved national coverage. 

Gender perspectives. All three indicators show differences 
between the sexes. Many earlier studies have shown a gener-
ally increased risk of reoperation and revision for men. The 
present results confirm these earlier findings. Large population 
studies (cross-sectional studies) in Sweden have shown that 
women in general report poorer HRQoL than men of corre-
sponding ages. However, the EQ-5D gain is the result of a pro-
spective longitudinal study in which the women gave margin-
ally better mean health benefit values.  
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Primary THRs — Total — — Infection — — Dislocation — — Loosening — — Others — 

Number Number % Number % Number % Number % Number % 
Västmanland 1,347 7 0.5% 0 0.0% 5 0.4% 1 0.1% 1 0.1% 

Västerbotten 1,711 9 0.5% 4 0.2% 3 0.2% 2 0.1% 3 0.2% 

Kronoberg 889 5 0.6% 0 0.0% 1 0.1% 1 0.1% 3 0.3% 

Dalarna 1,617 14 0.9% 5 0.3% 5 0.3% 2 0.1% 2 0.1% 

Örebro 1,755 18 1.0% 9 0.5% 7 0.4% 0 0.0% 8 0.5% 

Jämtland 758 8 1.1% 1 0.1% 4 0.5% 0 0.0% 3 0.4% 

Östergötland 2,349 25 1.1% 4 0.2% 16 0.7% 1 0.0% 5 0.2% 

Södermanland 1,654 19 1.1% 5 0.3% 5 0.3% 5 0.3% 12 0.7% 

Västra Götaland 7,859 99 1.3% 35 0.4% 41 0.5% 9 0.1% 27 0.3% 

Blekinge 847 12 1.4% 0 0.0% 8 0.9% 3 0.4% 1 0.1% 

Skåne 6,033 87 1.4% 30 0.5% 33 0.5% 9 0.1% 31 0.5% 

Nation 53,962 819 1.5% 297 0.6% 326 0.6% 79 0.1% 242 0.4% 

Kalmar 1,963 32 1.6% 20 1.0% 13 0.7% 0 0.0% 6 0.3% 

Stockholm 10,426 180 1.7% 53 0.5% 77 0.7% 29 0.3% 58 0.6% 

Jönköping 2,020 36 1.8% 12 0.6% 17 0.8% 1 0.0% 9 0.4% 

Värmland 1,625 30 1.8% 22 1.4% 4 0.2% 1 0.1% 7 0.4% 

Norrbotten 1,858 37 2.0% 16 0.9% 17 0.9% 3 0.2% 8 0.4% 

Halland 1,738 35 2.0% 23 1.3% 7 0.4% 1 0.1% 10 0.6% 

Uppsala 2,225 49 2.2% 17 0.8% 14 0.6% 5 0.2% 19 0.9% 

Västernorrland 1,755 40 2.3% 17 1.0% 19 1.1% 0 0.0% 10 0.6% 

Gävleborg 2,221 55 2.5% 20 0.9% 24 1.1% 3 0.1% 9 0.4% 

Gotland 356 12 3.4% 2 0.6% 3 0.8% 2 0.6% 5 1.4% 
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Reoperation within 2 years per County – Women only
2003-2006
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2003-2006

0,0% 0,5% 1,0% 1,5% 2,0% 2,5% 3,0% 3,5% 4,0% 4,5% 5,0%

Gotland

Gävleborg

Halland

Värmland

Kalmar

Blekinge

Uppsala

Stockho lm

Norrbotten

Västernorrland

Jönköping

Skåne

Dalarna

Nation

Jämtland

Östergötland

Södermanland

Västra Götaland

Örebro

Västerbotten

Kronoberg

Västmanland



SWEDISH  H I P ARTHR OPLASTY  RE GI STE R 2 00 6 

 

98 

 Number of THRs OA 1) ≥60 yrs 2) 10 yrs CI 
Södermanland 5,523 76.4% 82.7% 96.7% ±0.8% 

Västerbotten 5,516 79.3% 81.0% 96.4% ±0.7% 
Kalmar 5,691 75.3% 84.8% 95.6% ±0.9% 
Örebro 5,657 79.5% 83.3% 95.2% ±1.0% 

Kronoberg 3,151 85.4% 82.4% 95.1% ±1.1% 
Östergötland 8,047 71.6% 82.9% 94.7% ±0.8% 

Jämtland 2,303 83.5% 83.3% 94.5% ±1.4% 
Västernorrland 5,795 84.8% 81.6% 94.5% ±0.9% 

Västmanland 4,237 82.3% 82.6% 94.3% ±1.2% 
Jönköping 6,605 83.3% 84.3% 94.1% ±0.9% 
Norrbotten 5,827 76.7% 82.2% 94.1% ±0.9% 
Gävleborg 6,325 76.5% 83.8% 93.4% ±1.1% 

Västra Götaland 25,875 77.6% 81.1% 93.4% ±0.5% 
Nation 169,623 78.2% 81.9% 93.0% ±0.2% 

Dalarna 4,804 84.6% 82.1% 92.7% ±1.3% 
Halland 5,325 80.9% 84.1% 92.6% ±1.3% 

Blekinge 2,677 82.0% 81.2% 92.0% ±1.6% 
Värmland 5,563 78.9% 84.7% 91.9% ±1.2% 
Stockholm 30,881 79.0% 80.1% 91.6% ±0.5% 

Skåne 19,691 74.9% 81.7% 90.9% ±0.6% 
Uppsala 5,928 67.4% 79.3% 88.2% ±1.5% 
Gotland 1,239 83.2% 82.4% 85.8% ±3.1% 

Female 3) 
58.4% 
61.9% 
58.0% 
58.8% 
55.4% 
60.4% 
55.7% 
61.2% 
57.9% 
57.5% 
60.7% 
60.0% 
59.6% 
60.3% 
56.6% 
57.6% 
60.1% 
60.0% 
64.4% 
60.8% 
61.2% 
55.2% 

Implantat Survival after 10 Years per County
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1) Share of primary THRs performed due to primary osteoarthritis. 
2) Share of primary THRs in the age-group 60 years or older (age at primary operation). 
3) Share of women. 
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Implant Survival after 10 years per County - Men only
1992-2006
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Share of C-
pat. preop. 

EQ-5D index 
preop. 

EQ-5D index 
1 year 

EQ-5D index 
gained after 1 year 

Comments 
 

Blekinge 37% 0.39 0.83 0.44   

Jämtland 33% 0.36 0.77 0.41  

Södermanland 50% 0.33 0.74 0.41 Nyköping has not joined. 

Västmanland 36% 0.36 0.77 0.41  

Norrbotten 46% 0.35 0.75 0.40  

Västerbotten 45% 0.37 0.77 0.40  

Kronoberg 45% 0.42 0.80 0.38  

Jönköping 38% 0.41 0.78 0.37  

Stockholm 43% 0.36 0.73 0.37 Huddinge, Norrtälje, Ort.Huset, Sophiahemmet, Stockholms Spec.vård have not joined. 

Västernorrland 45% 0.40 0.77 0.37  

Skåne 45% 0.38 0.74 0.36 Helsingborg has not joined. 

Örebro 43% 0.45 0.81 0.36  

Nation 43% 0.39 0.75 0.36  

Halland 43% 0.40 0.75 0.35  

Västra Götaland 44% 0.40 0.74 0.34 GMC has not joined. 

Dalarna     Joined 2007 

Gotland     Joined 2007 

Gävleborg 43% 0.39   Joined 2006 (no 1-year results) 

Kalmar 40% 0.47   Joined 2006 (no 1-year results) 

Uppsala 33% 0.50   Joined 2006 (no 1-year results) 

Värmland     Joined 2007 

Östergötland 40% 0.45   Motala joined 2006. Norrköping and Linköping have not joined.  

EQ-5D Index Gain after 1 year per County
2002-2006
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EQ-5D Index Gain after 1 year per County - Women only
2002-2006
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Summary 

Introduction 
The Annual Report of the Swedish Hip Arthroplasty Register 
has as its objective to give an all-round picture of hip replace-
ment surgery in Sweden and to feed back the results to the 
participating departments so that they may initiate local analy-
ses and, where necessary, start improvement programmes. 

Work on the Annual Report is growing in extent as an effect 
of increased data capture, more openly-reported outcome 
variables per department and more in-depth analyses. 
Through development of the new website we had planned for 
the Report to be available only via the internet. We have, 
however, noted a stated wish – not least from the profession – 
for a printed version, for which reason we are continuing to 
publish the Annual Report in paper form. The Report is also 
published on our website in its entirety in PDF format.  

In Sweden almost exactly the same number of primary hip 
arthroplasties were carried out in 2006 as in the previous year. 
This should be seen in the light of increasing demand, that is, 
there is a need for increased production which, however, may 
not be at the expense of the quality that Swedish arthroplasty 
has achieved. 

New this year 
� This year’s big news was the arrival of the hemi-
arthroplasty database. The infrastructure of the Hip Ar-
throplasty Register, with local contact secretaries and de-
centralised data capture, has been exploited and registration 
thereby achieved national coverage. The first analysis of 
this new database can already after two years’ follow-up 
clearly show that one of the prostheses used, the Moore 
prosthesis, has an appreciably poorer result than other im-
plants. We therefore consider that it should not be used. It 
is our hope that this new part of the Registry will quality-
assure an operation that is becoming increasingly common. 

�  Starting with this year’s Report, eight outcome variables 
per department are reported openly. The chief purpose of 
these public indicators is not to expose the individual de-
partment but to initiate quality-raising measures. Measuring 
outcome with standardised instruments and openly report-
ing these has earlier had positive and dramatic effects in e.g. 
cardiac and diabetes care. 

� This year’s Report presents the openly-reported variables 
using a modified clinical value compass. This graphic pres-
entation summarises eight parameters related to outcome 
and costs, affording an overview of the individual depart-
ment’s follow-up of activities in several dimensions. 

� During the autumn the Registry started a thorough modifi-
cation of its website. The new website has greater focus on 
information both to patients and to decision-makers. When 
the website is finished, all department-associated open out-
come variables will be reachable direct on the web. It is our 

hope that the new website will gain a further dimension of 
interactivity and that it will be a daily tool for the country’s 
orthopaedic departments, GPs and physiotherapists alike. 
The new website is expected to be complete during the first 
quarter of 2008 but parts can already be reached via our or-
dinary web address (www.jru.orthop.gu.se). 

� As a step towards further IT development, the Registry has 
developed an internet-based follow-up questionnaire.  

This year’s in-depth analyses 
This year’s Report presents a number of specific analyses. 

� ‘Case-mix’. We have earlier indicated the importance of 
describing the profiles of patients operated on at each de-
partment for correct assessment of the demands the activity 
places upon that department and the expected outcome. In 
the present Report we therefore present a more extensive 
analysis of the ‘case-mix’ factor. We believe that this vari-
able can in the future be further improved. One prerequi-
site for this however, is increased data capture, and this en-
tails extensive steps. It is not possible to make fair compari-
sons of results between different hospitals without consider-
ing different patient profiles. 

� The patient group up to 50 years. Following an in-depth 
analysis of the younger patient group, we can confirm that 
certain diagnosis groups have a divergent outcome. The re-
sult strongly indicates that in the case of sequelae to child-
hood diseases one should delay hip arthroplasty until all pos-
sibilities of conservative joint surgery have been exhausted. 
These patients should probably also be centralised to units 
with specific competence. We can note that all cemented 
prostheses give better results in the younger patient group. 
We should await long-term results concerning contempo-
rary uncemented implants, and above all the use of highly-
cross linked polyethylene, before drawing firm conclusions 
from the promising short-term results.  

� Gender perspective. In previous reports we have found 
that women undergo surgery at higher ages and to a greater 
extent than men, generally also with better outcomes in 
terms of risk of reoperation. In this year’s Report we eluci-
date the gender perspective in more detail. We confirm ear-
lier observations but also show that surgical technique re-
garding choice of surgical approach and fixation method 
differ between men and women in the combined material. 
This difference may well be explained by differences in 
skeletal anatomy, but other causes cannot be excluded. This 
interesting area should be the object of further study. A 
further observation is that women report more pronounced 
pain on a VAS scale but appear to have a better effect of the 
intervention, which could explain why they are somewhat 
more satisfied than men. This finding tallies well with ear-
lier studies and cannot therefore be considered unique for 
Swedish conditions. 
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� Operations with ‘socket wall addition’ following disloca-

tion. Reoperation owing to repeated dislocation can be an 
expensive intervention since well-fixed prosthesis compo-
nents must sometimes be replaced. One way of simplifying 
the operation is to fix a wall addition onto a well-fixed cup. 
The intervention is so unusual that individual departments 
find it difficult to obtain extensive experience, and the lit-
erature only discusses results on small material. At the Reg-
istry we have been able to study the outcome of almost 
1,000 operations, a unique material. In future analyses we 
plan to compare this with alternative surgical measures. In 
anticipation of these analyses and in view of the relatively 
low survival time (about three of 10 revised after ten years) 
it appears wise to limit the use of ‘socket wall additions’ to 
the cases where a more extensive replacement may for vari-
ous reasons be considered unsuitable.  

Improvement programmes 
Nationally 
The year’s analyses show continued reduction in the number 
of reoperations following total hip replacement in Sweden. 
The difference compared with last year is small but the trend 
has been clear for many years. One explanation is that we in 
Sweden use few and well-documented prosthesis types and 
similar techniques, and are careful with the introduction of 
new implant technology and operation techniques. This na-
tional continual quality improvement can at least partly be 
explained by the fact that the Registry has now been active 
for many years and that Swedish orthopaedic surgeons re-
ceive the repeated feedback that the Registry gives via its web-
site, annual reports and orthopaedic meetings. 

Locally 
Last year’s new open variable Short-term complications – 
reoperation within two years was noted by both decision-
makers and the media and led among other things to a very 
successful local improvement programme at the orthopaedic 
department in Sundsvall. This variable is a much faster indica-
tor than traditional Kaplan-Meier analyses. The Registry 

management hope that the departments will continue to run 
an annual and equally exemplary review of their serious 
short-term complications, even in departments with low com-
plication frequencies. 

Patient-related follow-up via the national follow-up system is 
now entering its sixth year. Already in the present year’s 
analysis we found large differences in outcome between de-
partments (even those with similar patient demography). 
These differences are probably due to different routines re-
garding patient care, information and accessibility. We now 
have an instrument that can be used for local development of 
activities regarding care programmes for patients with hip 
diseases, i.e. measures that can improve a patient’s degree of 
satisfaction and health benefits and that do not need to be 
directly linked to the actual surgical interventions. 

Achievement of goals 
The goal of total hip replacement is a satisfied patient with 
optimal pain relief and satisfaction and an essentially normal-
ised health-related quality of life. The result must also be 
long-lasting. 

The standardised follow-up of all patients with their own 
evaluations of the result of hip surgery has successively been 
extended to the whole country. The goal was national cover-
age of the routine in 2006-2007. However, we still lack nine 
departments (of 77) for this goal to be achieved. It is chiefly 
units in the Stockholm region that are not yet connected, but 
there are now clear indications that the goal can be reached 
during 2008. Since health benefits measured with the EQ-5D 
since 2007 are considered as a national quality indicator, the 
county councils in question have now urged the departments 
to join.  

Hemi-arthroplasty registration achieved national coverage 
from the beginning on 1 January 2005, see under New for 
this year. Thus the Registry very quickly achieved its goal of 
coverage and long-term quality assurance of this surgical 
measure. Its introduction shows that an established registry 
can expand or help a newly-started register to reach national 
coverage – i.e. function as a centre of competence for assis-
tance with data capture, IT solutions and analysis. 

It is being discussed nationally and internationally whether 
patients with dislocated cervical hip fractures should be oper-
ated on using hemi- or total arthroplasty. Now that this alter-
native treatment is collected in one and the same register, we 
shall within a few years be able to perform unique and rele-
vant analyses of this issue. The results will arouse great inter-
national attention. 

Problem areas 
The problems of declining procedure frequency at the univer-
sity hospitals remains and is tending rather to increase. This 
trend must be broken, otherwise there is a great risk that the 
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quality of the procedure will deteriorate owing to worsened 
opportunities for education and development. In addition, 
the possibility of carrying out clinical trials disappears, studies 
for which Sweden has been praised all over the world. 

Since the rural hospitals and above all private hospitals oper-
ate on healthier patients with less co-morbidity, and techni-
cally simpler cases, this may, paradoxically, and in the age of 
the care guarantee, lead to worsening accessibility for the 
more seriously ill and difficult cases.  

The purpose of the new care guarantee is to improve the indi-
vidual patient’s opportunities of obtaining adequate care 
within a reasonable time. Since many county councils have 
not been able to achieve the goal of the care guarantee they 
have been forced to adopt short-term solutions with separate 
contracts with both public and private providers of hip ar-
throplasty. In this way, accessibility has been improved for 
those patients who have accepted operations at a different 
hospital from their own. The Registry management maintain, 
however, as in previous years, that improved accessibility 
must be quality-assured both in the short-term and the long-
term before it can be adduced as an improved indicator. 

The ability of patients who have chosen to use the care guar-
antee is worsened by the fact that some county councils and 
regions are unwilling to disclose which patients have been 
sent to other hospitals due to local lack of resources. It should 
be in the evident interest of the ownership structure to coop-
erate in analysing the outcome for this patient group. 

Reoperation due to recurrent dislocation remains a problem 
in Sweden. While the frequency has fallen marginally since 
the peak in 2004, there is in this area a clear potential for im-
provement. If all departments followed the programme that 
the Sundsvall department carried out successfully after last 
year’s Report, the Registry management are convinced that 
we should achieve an appreciable and lasting decline in this 
complication with high patient morbidity. 

Patients revised owing to earlier and serious complications 
such as dislocation and infection constitute a problem group, 

since the risk is great that they will have to be reoperated on 
several times. At first revision, they together represent about 
15% of the total number. In the group revised more than 
twice, this proportion has increased to almost half (48.2%). In 
the group revised more times, there is also an excess represen-
tation of patients with inflammatory joint disorders, sequelae 
of childhood disease and secondary osteoarthritis following 
trauma.  

This result may indicate that technically difficult or unusual 
revisions should be centralised to special units. 

The Registry has for many years reported the procedure fre-
quency from all regions throughout the country. Two re-
gions: Stockholm and Gotland and the western region have 
since 1992 had lower procedure frequencies per 100,000 in-
habitants than the rest of the country. For the western region 
this difference has even been accentuated during the past few 
years. Even though reporting has for many years shown 
lower production in these parts of the country, no active 
measures known to the Registry management have been 
taken. 

Politicians and other decision-makers should make better use 
of the extensive register results as a tool for control and deci-
sion in medical care. 

Current trends 
The greatest change regarding selection of implants is a trend 
towards greater use of uncemented implants. Choice of im-
plant within each fixation group remains fairly constant and 
is based on choice of a relatively small number of well-
documented prosthesis designs. This is in all probability an 
effect of the fact that information from the Hip Arthroplasty 
Register has influenced the whole profession to the great 
benefit of Swedish medical care. How far the trend change 
towards increasing use of uncemented fixation is warranted 
remains to be seen. 

Conclusion 
The increasing activity of the Hip Arthroplasty Register is 
reflected in rising annual costs. Work on the new website, 
consolidation of databases and incorporation of the hemi-
arthroplasty database have entailed, and will entail, increasing 
costs. Complete funding of our activity by the community 
should be self-evident in view of the fact that the Hip Arthro-
plasty Register has contributed to Sweden having the world’s 
lowest reported reoperation frequency. This has saved Swed-
ish medical care between SEK 1 and 1.5 billion during the 
past ten years. 

The year has seen continued discussions on future financing, 
but as yet we have made no final decision on this. Decision-
makers within the county councils must act rapidly to avoid 
financial crises among the quality registers. Every year the 
Registry management devotes considerable time to chasing 
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one-off and short-term financing: this time could instead have 
been used for continued development of the register. 

The Swedish Hip Arthroplasty Registry cooperates with 
other orthopaedic registries in the National Competence 
Centre for Orthopaedics (NKO, Lund, www.nko.se). The 
goal is to coordinate techniques for collection and reporting 
of data and to increase collaboration between the various re-
gions, among other things with joint research projects. To-
gether with the Knee Arthroplasty Registry, the Hip Arthro-
plasty Registry has carried out health-economic and mortality 
analyses. 

The newly-introduced Nordic association – the Nordic Ar-
throplasty Register Association – is an exciting novelty with 
great potential for continued development of relevant ‘case-
mix’ variables. This in turn will improve opportunities for 
making international comparisons of the results of hip re-
placement surgery. 

Other promising news is that the new Swedish Patient Data 
Act will make individual-based co-processing with other qual-
ity registers and with the EpC registers more easy. This may 
in the future create unique possibilities for continued studies 
of hip arthroplasty regarding patient demography, outcome, 
costs and mortality, and more. If the new Act can also create 
increased opportunities for co-processing with municipal and 
insurance office databases, this will create material for health-
economic analyses of high quality and transparency. 

The Registry’s management wish to record their thanks for 
good cooperation during the past year. It is evident that our 
joint work is becoming increasingly interactive and is thereby 
also stimulated by the reporting of results in a more active 
and constructive way. Together, we can further improve the 
quality of Swedish hip arthroplasty surgery and gain more 
and more satisfied patients. We are happy to receive sugges-
tions for further in-depth analyses. The management are also 
grateful for comments and views on this Annual Report, both 
from the profession and from decision-makers.  

Photo: Göran Garellick 



SWEDISH  H I P ARTHR OPLASTY  RE GI STE R 2 00 6 

 

106 

Publications 

Scientific articles 
Ahnfelt L, Andersson G, Herberts P. Reoperation av 
totala höftledsplastiker i Sverige. Läkartidningen 
1980;77:2604-2607.  

Strömberg C M, Herberts P, Ahnfelt L. Revision total hip 
arthroplasty in patients younger than 55 years old. Clinical 
and radiological results after 4 years. J Arthroplasty 
1988;3:47-59. 

Ahnfelt L, Herberts P, Andersson G B J. Complications in 
Total Hip Arthroplasties. In Proceedings of "Course on 
Biomaterials: part II". Acta Orthop Scand 1988;59:353-357.  

Herberts P m fl. Symposiet Nya Höftleder: En 
explosionsartad utveckling. Läkartidningen 1988;85:3053-
3072.  

Herberts P, Ahnfelt L, Malchau H, Strömberg C, 
Andersson G B J. Multicenter clinical trials and their value 
in assessing total joint arthroplasty. Clin Orthop 
1989;289:48-55.  

Ahnfelt L, Herberts P, Malchau H, Andersson G B J. 
Prognosis of total hip replacement. A Swedish multicenter 
study of 4.664 revisions. Acta Orthop Scand 1990:61
(Suppl 238).  

Herberts P. Assessment of Clinical Failures in Total Hip 
Replacement. Editors: Rydevik B, Brånemark P-I, Skalak R. 
International Workshop on Osseointegration in Skeletal 
Reconstruction and Joint Replacement April 24-27, 1990, 
Aruba.  

Herberts P, Ahnfelt L, Andersson G B J. Reoperation for 
failure of total hip replacement in Sweden 1979-1983. 
Orthop Rel Sci 1991;2:215-225.  

Herberts P. Guest editorial. Hip arthroplasty revision. Acta 
Orthop Scand 1992;63:109-110.  

Strömberg C N, Herberts P, Palmertz B. Cemented revision 
hip arthroplasty. A multi-center 5-9 year study of 204 first 
revisions for loosening. Acta Orthop Scand 1992;63:111-119.  

Malchau H, Herberts P and Ahnfelt L. Prognosis of total 
hip replacement in Sweden. Follow-up of 92,675 operations 
performed 1978-1990. Acta Orthop Scand 1993;64:497-506.  

Strömberg C N, Herberts P. A multicenter 10 year study of 
cemented revision total hip replacement in patients younger 
than 55 years old. A follow-up report. J Arthroplasty 
1994;9:595-601.  

Herberts P and Malchau H. Indications for revision of a 
total hip replacement: Factors of importance for failures and 
overview of outcomes. NIH Consensus Development 
Conference on Total Hip Replacement, Bethesda, 
Maryland, September 12-14, 1994.  

Garellick G, Malchau H, Hansson-Olofsson E, Axelsson H, 
Hansson T, Herberts P. Opererar vi den höftsjuke patienten 
för sent? Mortalitet efter totalcementerad höftplastik. En 
prospektiv överlevnads- och kostnads-nytto-analys. 
Läkartidningen, 1995;92:1771-1777.  

Herberts P, Strömberg C N, Malchau H. Revision Hip 
Surgery. The Challenge. In Total Hip Revision Surgery, 
Raven Press Ltd., New York 1995. Galante J O, Rosengren 
A G, Callaghan J J. 1-19.  

Herberts P. Svensk expertis till konsensusmöte i USA. 
Ortopediskt Magasin 1995;1:6-10.  

Malchau H, Herberts P. Prognosis of total hip replacement. 
International Journal of Risk & Safety in Medicine 
1996;8:27-45.  

Malchau H, Herberts P. Höftledsplastik i Sverige 1974-
1994. I: Vårdens kvalitet, resultat och förändringar Hälso- 
och sjukvårdsstatistisk årsbok, Hälso- och Sjukvård 
1996;1:160-161. 

Malchau H, Herberts P. Prognosis of total hip replacement. 
International Journal of Risk & Safety in Medicine 8 (1996) 
27-45 IOS Press.  

Herberts P, Malchau H. How outcome studies have 
changed THA practices in Sweden. Clin Orthop 
1997;344:44-60.  

Vingård E, Alfredsson L, Malchau H. Osteoarthrosis of the 
hip in women and its relation to physical load from 
occupation and home work. Annals of Rheumatic Disease 
1997;56:293-298.  

Vingård E, Alfredsson L, Malchau H. Lifestyle factors and 
hip arthrosis. A case referent study of body mass index, 
smoking and hormone therapy in 503 Swedish women. 
Acta Orthop Scand 1997;68:216-220.  

Vingård E, Alfredsson L, Malchau H. Osteoarthrosis of the 
hip in women and its relation to physical load from sports 
activities. Am J Sports Med 1998;26:1:78-82.  

Garellick G, Malchau H, Herberts P, Hansson E, Axelsson 
H, Hansson T. Life expectancy and cost utility after total 
hip replacement. Clin Orthop 1998;346:141-151.  

Garellick G, Malchau H, Herberts P. Specific or general 
health outcome measure in evaluation of total hip 
replacement. A comparison between Harris hip score and 
Nottingham health profile. J Bone Joint Surg (Br) 
1998;80:600-606. 

Söderman P, Malchau H. Outcome measurement in total 
hip replacement surgery (THR). In: Outcome measuring, 
SPRI, Hälso- och Sjukvårdens utvecklingsinstitut, SPRI 
tryck 310, 1998 pp 89-95.  

Herberts P, Malchau H. Mångårig registrering har ökat 
kvaliteten på höftplastiker. Läkartidningen 1999;96:2469-
2476. 

Persson U, Persson M, Malchau H. The economic of 
preventing revisions in total hip replacement. Acta Orthop 
Scand 1999;70:163-169.  

Garellick G, Malchau H, Herberts P. The value of clinical 
data scoring systems. Are traditional hip scoring systems 
adequate to use in evaluation after total hip surgery? J 
Arthroplasty 1999;14:1024-1029.  



SWEDISH  H I P ARTHR OPLASTY  RE GI STE R 2 00 6 

 

107 

Hultmark P, Kärrholm J, Strömberg C, Herberts P, Möse 
C-H, Malchau H. Cemented first time revisions of the 
femoral component. Prospective 7 to 13 years follow-up 
using 2nd and 3rd generation technique. J Arthroplasty 
2000;15:551-561. 

Söderman P, Malchau H. Validity and reliability of the 
Swedish WOMAC osteoarthritis index. A self-administered 
disease-specific questionnaire (WOMAC) versus generic 
instruments (SF-36 and NHP). Acta Orthop Scand 
2000;71:39-46. 

Malchau H. Editorial Comments. Introduction of new 
technology: A stepwise algorithm. Spine 2000;25:285.  

Herberts P, Malchau H. Long-term registration has 
improved the quality of hip replacement. A review of the 
Swedish THR Registry. Acta Orthop Scand 2000;71:111-121. 

Garellick G, Malchau H, Herberts P. Survival of total hip 
replacements: A comparison of a randomized trial and a 
registry. Clin Orthop 2000;375:157-167. 

Söderman P, Malchau H, Herberts P, Johnell O. Are the 
findings in the Swedish National Total Hip Arthroplasty 
Register valid? A comparison between the Swedish THA 
register, the National Discharge Register and the National 
Death Register. J Arthroplasty 2000;15:884-889. 

Söderman P, Malchau H, Herberts P. Outcome after total 
hip arthroplasty. Part I. General health evaluation in 
relation to definition of failure in the Swedish National 
Total Hip Arthroplasty Register. Acta Orthop Scand 
2000;71:354-359. 

Oparaugo P C, Clark I C, Malchau H, Herberts P. 
Correlation of wear-debris induced osteolysis and revision 
with volumetric wear-rates of polyethylene: a survey of 8 
reports in the literature. Acta Orthop Scand 2001;72:22-28. 

Söderman P, Malchau H. Is the Harris Hip Score system 
useful to study the outcome of total hip replacement? Clin 
Orthop 2001;384:189-197. 

Söderman P, Malchau H, Herberts P. Outcome of total hip 
replacement. A comparison of different measurement 
methods. Clin Orthop 2001;390:163-172. 

Söderman P, Malchau H, Herberts P, Zügner R, Garellick 
G, Regnér H. Outcome after total hip arthroplasty. Part II. 
Disease specific questionnaires and the Swedish National 
Total Hip Arthroplasty Register. Acta Orthop Scand 
2001;72:113-119. 

Malchau H, Herberts P, Eisler T, Garellick G, Söderman P. 
The Swedish Total Hip Replacement Register. J Bone Joint 
Surg (Am) 2002:84(Suppl 2). 

Ostendorf M, Johnell O, Malchau H, Dhert WJA, 
Schrijvers AJP, Verbout AJ. The epidemiology of total hip 
replacement in The Netherlands and Sweden: present status 
and future needs. Acta Orthop Scand 2002;73(3):282-286. 

Järvholm B, Lundström R, Malchau H, Rehn B, Vingård E. 
Osteoarthritis in the hip and whole-body vibration in 
heavy vehicles. Int Arch Occup Environ Health 2004; 77
(6):424-426. 

Briggs A, Sculpher M, Dawson J, Fitzpatrick R, Murray D, 
Malchau H. The use of probabilistic decision models in 
technology assessment: the case of hip replacement. Appl 
Health Econ Health Policy 2004;3(2):79-89.  

Sah AP, Eisler T, Kärrholm J, Malchau H. Is there still a role 
for the cemented stem? Orthopaedics 2004;27(9):963-964. 

Lindahl H, Garellick G, Malchau H, Herberts P. 
Periprosthetic femoral fractures. Classification and 
demographics of 1,049 late periprosthetic femoral fractures 
from the Swedish National Hip Arthroplasty Register. J 
Arthroplasty 2005;20(7):857-865. 

Järvholm B, Lewold S, Malchau H, Vingård E. Age, 
bodyweight, smoking habits and the risk of severe 
osteoarthritis in the hip and knee in men. Eur J Epidemiol 
2005;20(6):537-542. 

Malchau H, Garellick G, Eisler T, Kärrholm J, Herberts P. 
Presidential guest speaker: the Swedish Hip Registry: 
Increasing the sensitivity by patient outcome data. Clin 
Orthop 2005;441:19-29. 

Lindahl H, Garellick G, Regnér H, Herberts P, Malchau H. 
Three hundred and twenty-one periprosthetic femoral 
fractures J Bone Joint Surg (Am) 2006;88(6):1215-1222. 

Lindahl H, Malchau H, Odén A, Garellick G. Risk factors 
for failure after treatment of a periprosthetic fracture of the 
femur. J Bone Joint Surg (Br) 2006;88(1):26-30. 

Lindahl H, Eisler T, Odén A, Garellick G, Malchau H. Risk 
factors associated with the late periprosthetic femur 
fracture. A study of 113,523 primary THA and 12,516 
revisions. Submitted for publication 2006. 

Kärrholm J, Herberts P, Garellick G. Tidig omoperation 
för luxation av primär höftprotes ökar. En analys av 
nationella höftprotesregistret. Läkartidningen 2006;103
(36):2547-2550. 

Lindahl H, Odén A, Malchau H, Garellick G. The excess 
mortality due to periprosthetic femur fracture. A study 
from The Swedish National Hip Arthroplasty Register. 
Bone 2007;40(5):1294-1298. 

Lindahl H. Epidemiology of periprosthetic femur fracture 
around a total hip arthroplasty. 
Injury 2007;38(6):651-654.  

Book chapters 
The Well Cemented Total Hip Arthroplasty in Theory and 
Practice. Editors Steffen Breusch & Henrik Malchau. 
Springer Verlag, Berlin, 2005.  

2.1 Operative Steps: Acetabulum, pages 16-27. 
Steffen J. Breusch, Henrik Malchau, John Older 

2.2 Operative Steps: Femur, pages 28-36 
Steffen J. Breusch, Henrik Malchau 

6.1 Optimal Cementing Technique – The Evidence: What Is 
Modern Cementing Technique?, pages 146-149 
Henrik Malchau, Steffen J. Breusch 



SWEDISH  H I P ARTHR OPLASTY  RE GI STE R 2 00 6 

 

108 

7.3 Migration Pattern and Outcome of Cemented Stems in 
Sweden, pages 190-195 
Jeffrey Geller, Henrik Malchau, Johan Kärrholm 

11 The Evidence from the Swedish Hip Register, pages 291-
299 
Henrik Malchau, Göran Garellick, Peter Herberts 

19 Economic Evaluation of THA, pages 360-366 
Marieke Ostendorf, Henrik Malchau 

20 The Future Role of Cemented Total Hip Arthroplasty, 
pages 367-369 
Henrik Malchau, Steffen J. Breusch 

Theses 
Ahnfelt L. Re-opererade totala höftledsplastiker i Sverige 
under åren 1979-1983. Thesis, University of Gothenburg, 
Göteborg, Sweden 1986.  

Strömberg C. Cemented revision total hip replacements. 
Clinical and radiographic results from a Swedish 
Multicenter Study. Thesis, University of Gothenburg, 
Göteborg, Sweden 1995.  

Malchau H. On the importance of stepwise introduction of 
new hip implant technology. Assessment of total hip 
replacement using clinical scoring, radiostereometry, 
digitised radiography and a National Hip Registry. Thesis, 
University of Gothenburg, Göteborg, Sweden 1995.  

Garellick G. On outcome assessment of total hip 
replacement. Thesis, University of Gothenburg, Sweden 
1998.  

Söderman P. On the validity of the results from the Swedish 
National Total Hip Arthroplasty Register. Thesis, 
University of Gothenburg, Göteborg, Sweden 2000. 

Eisler T. On loosening and revision in total hip 
arthroplasty. Thesis, Karolinska Institute, Stockholm and 
University of Gothenburg, Göteborg, Sweden 2003. 

Ostendorf M. Outcome assessment of total hip arthroplasty 
in The Netherlands and Sweden. Thesis, Universiteit 
Utrecht, Utrecht, The Netherlands 2004. 

Lindahl H. The periprosthetic femur fracture. A study from 
the Swedish National Hip Arthroplasty Register. Thesis, 
University of Gothenburg, Göteborg, Sweden 2006. 

Scientific exhibitions 
Ahnfelt L, Herberts P, Malchau H, Strömberg C, 
Andersson G B J. Failure of THR in Sweden. A 
multicentric study. Scientific exhibition at 56th Annual 
Meeting of the American Academy of Orthopaedic 
Surgeons, February 9-14, 1989, Las Vegas, USA. 

Malchau H, Herberts P, Anhfelt L, Johnell O. Prognosis of 
Total Hip Replacement. Results from the National Register 
of Revised Failures 1978-1990 in Sweden - A Ten year Follow-
Up of 92,675 THR. Scientific exhibition at 60th Annual 
Meeting of the American Academy of Orthopaedic Surgeons, 
February 18-23, 1993, San Francisco, USA. Also translated 
into Swedish,  German, Spanish, Italian and French.  

Malchau H, Herberts P. Prognosis of total hip replacement. 
Surgical and cementing technique in THR: A revision-risk 
study of 134.056 primary operations. Scientific exhibition at 
63rd Annual Meeting of the American Academy of 
Orthopaedic Surgeons, Atlanta, USA, February 22-26, 1996. 
Also translated into Swedish,  German, Spanish, Italian, 
French and Japanese. 

Malchau H, Herberts P. Prognosis of total hip replacement. 
Surgical and cementing technique in THR: A revision-risk 
study of 134.056 primary operations. Scientific exhibition at 
48th congress of Nordic Ortopaedic Federation, Bergen, 
Norway, June 12-15, 1996.  

Söderman P, Malchau H, Herberts P. Validering av svenska 
nationalregistret för totala höftledsplastiker. Quality 
Register Days - National Board of Health and Welfare /
Federation of County Council, Stockholm, Sweden, 
October 1-2, 1997. Poster.  

Malchau H, Herberts P. Prognosis of total hip replacement. 
Revision and re-revision rate in THR: A revision-study of 
148.359 primary operations. Scientific exhibition at 65th 
Annual Meeting of the American Academy of Orthopaedic 
Surgeons, New Orleans, USA, March 19-23, 1998. Also 
translated into German, French, Spanish and Italian.  

Malchau H, Herberts P, Söderman P, Odén A. Prognosis of 
total hip replacement. Update and validation of results from 
the Swedish National Hip Arthroplasty Registry 1979-1998. 
Scientific exhibition at 67th Annual Meeting of the 
American Academy of Orthopaedic Surgeons, Orlando, 
USA, March 15-19, 2000. Also translated into German, 
French, Spanish and Italian. 

Malchau H, Herberts P, Garellick G, Söderman P, Eisler T. 
Prognosis of total hip replacement. Update of Results and 
Risk-Ratio Analysis for Revision and Re-revision from the 
Swedish National Hip Arthroplasty Register 1979-2000. 
Scientific exhibition at 69th Annual Meeting of the 
American Academy of Orthopaedic Surgeons, Dallas, USA, 
March 13-17, 2002. Also translated into German, French, 
Spanish and Italian. 

Hilmarsson S, Malchau H, Herberts P, Söderman P. 
Primary total hip replacement in patients below 55 years. 
Results from the Swedish THR Register. SICOT/SIROT 
2002 XXII World Congress, San Diego, USA, August 23-30, 
2002. Poster. 

Malchau H, Herberts P, Garellick G, Söderman P, Eisler T. 
Prognosis of total hip replacement. Update of results and 
risk-ratio analysis for revision and re-revision from the 
Swedish National Hip Arthroplasty Register. SICOT/
SIROT 2002 XXII World Congress, San Diego, USA, 
August 23-30, 2002. Poster.  

Kärrholm K, Garellick G, Lindahl H, Herberts P. Improved 
analyses in Swedish Hip Arthroplasty Register. Scientific 
exhibition at 74th Annual Meeting of the American 
Academy of Orthopaedic Surgeons, San Diego, USA, 
February 14-18, 2007.  



................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

Notes 



................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 



................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 



................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 

................................................................................................................................................................................................... 



Swedish Hip Arthroplasty Register 

Annual Report 2006 

Department of Orthopaedics 

Sahlgrenska University Hospital 

August 2007 

Alingsås 
Arvika 
Bol lnäs 
Borås 
Carlanderska 
Danderyd  
Eksjö  
Elisabeth- 
  s jukhuset 
Enköping  
Eskilstuna  
Falköping  
Falun  
Frölunda Specia l ist -  
  s jukhus 
Gothenburg Medical  
  Center 
Gäll ivare  
Gävle  
Halmstad  
Helsingborg  
Hudiksval l   
Hässleholm- 
  Krist ianstad 
Jönköping  
Kalmar  
Karlshamn  
Karlskoga  
Karlskrona  
Karlstad  
Katrineholm  
KS/Solna  
KS/Huddinge 

Kungälv  
Köping  
Lidköping  
Lindesberg  
Linköping  
Ljungby  
Lund  
Lycksele  
Malmö  
Mora  
Motala  
Movement 
Nacka Närsjukhus 
  Proxima 
Norrköping  
Norrtäl j e   
Nyköping  
Ortopediska  
  Huset  
Oskarshamn  
Piteå  
S:t  Göran  
Skel le f teå  
Skene  
Skövde  
Sol le f teå  
Sophiahemmet  
Stockholms Specia l ist -  
  vård 
SU/Mölndal  
SU/Sahlgrenska  
SU/Östra 
Sunderby 

Sundsval l  
Söders jukhuset 
Södertäl j e  
Torsby  
Trel l eborg  
Uddeval la  
Umeå  
Uppsala  
Varberg  
Visby  
Värnamo  
Västervik  
Västerås  
Växjö  
Ystad  
Örebro  
Örnsköldsvik  
Östersund  

SW
ED

ISH
 H

IP
 A

R
TH

R
O
P
LA

STY R
EG

ISTER
 –

 A
N
N
U
A
L R

EP
O
R
T 2006 

Address 
Swedish Hip Arthroplasty Register 
Sahlgrenska University Hospital  

SE-431 80 Mölndal 

Sweden 

Telephone: at each contact below 
Fax: +46 31 87 85 31 

www.jru.orthop.gu.se 

Project leaders 
Professor Johan Kärrholm, MD, PhD 

Telephone: +46 31 342 82 47 

E-mail: johan.karrholm@vgregion.se 

Total Hip Arthroplasty 
Assistant Professor Göran Garellick, MD, PhD 

Telephone: +46 31 342 82 45 

E-mail: goran.garellick@vgregion.se 

Hemi Hip Arthroplasty 
Assistant Professor Cecilia Rogmark, MD, PhD 

Telephone: +46 40 33 61 23 

E-mail: cecilia.rogmark@skane.se 

Other contact persons 
Register Coordinator Kajsa Erikson 

Telephone: +46 31 343 12 22 

E-mail: kajsa.erikson@vgregion.se 

Register Coordinator Karin Lindborg 

Telephone: +46 31 343 12 23 

E-mail: karin.lindborg@vgregion.se 

Register Coordinator Karin Pettersson 

Telephone: +46 31 343 12 24 

E-mail: karin.mar.pettersson@vgregion.se 

Systems Manager Ramin Namitabar 
Telephone: +46 31 342 82 42 

E-mail: ramin@orthop.gu.se 

Systems Developer Roger Salomonsson 
Telephone: +46 302 379 50 

E-mail: roger@medicor.se 

Register associates 
Professor Emeritus Peter Herberts, MD, PhD 

E-mail: peter.herberts@vgregion.se 

Hans Lindahl, MD, PhD 

E-mail: hans.lindahl@vgregion.se 

Thomas Eisler, MD, PhD 

E-mail: eisler@algonet.se 

PhD students 
Sverrir Hilmarsson 
Ola Rolfson 

Olof Leonardsson 

Executive commitee 
Professor Johan Kärrholm, Göteborg 

Assistant Professor Göran Garellick, Göteborg 
Professor Emeritus Peter Herberts, Göteborg 
Assistant Professor Cecilia Rogmark, Malmö 

Professor André Stark, Stockholm 
Assistant Professor Uldis Kesteris, Lund 
Assistant Professor Krister Djerf, Motala 

MD Margaretha Rödén, Sundsvall 

Copyright© 2007 Swedish Hip Arthroplasty Register 

Swedish Hip 
Arthroplasty Register 

270 031 
PRIMARY 
1979-2006 

31 951 
REOPERATIONS 

1979-2006 
(closed reduction excl.) 

25 984 
REVISIONS 
1979-2006 

www.jru.orthop.gu.se 

2 156 
ENVIRONMENTAL/

TECHNICAL PROFILES 
1979-2006 

37 143 
PATIENT OUTCOME 

2002-2006 

Swedish 
Orthopaedic Association  

University of 
Gothenburg 

ISBN 978-91-977112-1-0 

TOTAL ARTHROPLASTY 

HEMI ARTHROPLASTY 

7 992 
PRIMARY 
2005-2006 

296 
REOPERATIONS 

2005-2006 


