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Register Development
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Arthroplasty Registers.....

• Are successful and recognised data sources in 
science and literature

• Successful in Scandinavia

• no general definition of „Register“
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Definition of Arthroplasty Registers
(EFORT-EAR)

• Registration of ALL primary and revision 
operations in a country in a central database

• Follow the Patient/Implant until it has to be 
revised or the patient dies or emigrates

• Definition of Revision (= Failure):
At least a part of the implant has to be revised

• Focus on survival rate in the reports
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Christiansen
hip-prosthesis

69% survival after 6 years 
Sudmann et al 1983

More than 10.000 prosthesis
used in Scandinavia before
the  difference between Charnley
and Christiansen prosthesis in single
hospitals could be shown

Why to start an Arthoplasty Register?
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Impact of Registers

Revision burden

• Sweden: 
– 1979: 18%

– 2006: 7,7%

• USA (AAOS)
– Revision burden: 

1992-2002: 17,5%
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Impact of Registers
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Impact of Registers

• Early detection major implant failure:

• Norway:
Data from 1987 – 1993

– 24.408 Implants, 2907 (13%) of them cementless

– 8 different systems with > 100 Operations / Year

– 4,5 Years FUP

– Bio-Fit-stem: n=210; 18,6% Revision rate

– Femora-stem: n=173; 13,6% Revision rate

– PM-stem: 5,6% Revision rate

– Harris-Galante: 3,6% Revision rate

– Die 4 best performing stems <1% Revision rate 

Early aseptic loosening of uncemented femoral components in primary total hip replacements. 
A review based on the Norwegian Arthroplasty Register

Havelin, Espehaug, Volleat, Engeseter, JBJS Br 1995, Jan 77(1): 11-17
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Impact of Registers

• Rough estimation for reason of failure

Femora-stem Right-Left
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Impact of Registers

Early detection major implant failure 
(production process):

– Example: Inter-OP-Cup event in the USA (Sulzer)

2000: Recall due to Lubricant residues on the surface 
=> decreased Osteointegration
17.000 implants sold; exspected revisions about 4000
725 Mio $ for reparation by the manufacturer

A small number of implants were sold in Europe 
(sweden); after 30 primary implants and 5 revisions 
after 1,5 years => statistically significant results
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3  Interop-cup, titan, 51 mm 18 3 16,7%

4 Interop-cup, titan, 59 mm 12 2 16,7%
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Impact of Registers

• Reference for surgical procedures:
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Impact of Registers

• Decrease of the range between individual 
departments concerning revision rate:

Results for individual Units 1979 – 1991:

National average: 
93,5% survival rate after 7 years

• 45% of the units above

• 30% at the average

• 25% below the average
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Impact of Registers

• Decrease of the range between individual 
departments concerning revision rate:

Results for individual Units 1992 - 2002:

National average:
95,8% survival rate at 7 years

• 33% of the units above

• 54% at the average

• 13% below the average
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Impact of Registers

• How it was possible to achieve the reduction in 
revision rate?

– Surgeons focused on the best implants

• 1979: 60 different implants on the swedish market

• 2001: 3 Implant (stems) have > 90% of the 
market´share and all of them are in the top performer 
group

– Improvement of surgical techniques by feedback

– Autonomous by the surgeons without regulatory 
influence by the Public Health System
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Financial Impact by a Register

• Compared to the Expenses for Revisions:

• Sweden: 
– if 40 Revisions can be „saved“ by a register it is cost 

effective.

– The Register has reduced the revision burden by more 
than 50%

– This is an equivalent of saving 11.630 revisions in the 
last 10 years

– Direct (intrahospital) costs: 139.560.000$

= 14.000.000 $ annually for the 
Swedish Health Care System
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How the scandinavian achieved this 
tremendous success?

• Active Publication of the results

• Selective Presentations to the different 
groups of interest.
– Surgeons

– Public Health System

– Scientific Societies, Patients,..

• Assure a fair use of the figures and discussion
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Reports

• General Reports 
published 
at scientific meetings,..:

• Reports referring to the national 
situation and
(not public) reports to the single 
departments presenting their 
situation in comparison to the 
national average

Copyright: Norwegian Register
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Interpretation of Register data

• Register data are observations

• Reflect local standards
– might lead to missinterpretation by generalisation of 

foreign Reports.

– Only portuguese Register data really fit to the 
portuguese background

• What to do in the meantime until the Register is 
producing results??
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Adjustement of 
Information from 

Arthroplasty Register 
Reports
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What can i use for myself from foreign 
Register reports?
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Alloclassic
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Alloclassic
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Alloclassic
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Detail Evaluation Alloclassic

• Group Alloclassic consists of a mixture of 
Alloclassic SLO und SLL (- at primary 
Operations!!!!)

• Relatively small sampe, 15 Revisions

• Almost all Revisions within the first year
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Detail Evaluation Alloclassic

• Questions:
– Case mix Faktor?

– Surgical influence?

• Implant related problem????????

• Not everything what´s significant is relevent

• Accurate Analyses by Register staff is 
recommended and essential to gice the „customer 
surgeon“ the possibility for proper consequences
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Implant tracking - Example

• Omnifit-Cup in Romania: 
Most Popular Implant in Romania

• Omnifit-Cup in Sweden:
Release from the Market due to poor 
performance (62% survival rate at 10 years)

• ???????? What´s this?
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Omnifit-Cup

• Sweden

• Romania
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Omnifit-Cup

• 6 different versions of this cup

• Not possible to specify simply by the product 
name

• Dilution in Studies, assessment and 
scientific discussions?

• Sufficiant information and lack of specification 
might lead to unsecure feeling by surgeons
and/or patients
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Value of 
Datasets
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EUPHORIC-Project

• EUPHORIC:  (EUropean Public Health Outcome Research 
and Indicators Collection) 

• Methodological Research project by the Euopean 
Commission (DG SANCO)
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EUPHORIC

• Comparison Register and Metaanalyses of peer 
reviewed literature.

• Revision Rate (Revisions per 100 observed 
component years)

• Implants with sufficiant publications in both 
datasets



EFORT – JOINT EFFORTS10/05/2009 3510/05/2009 35

Ankle Replacement
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STAR
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Metaanalysis STAR Ankle Replacement

• 42 Publications (Medline)

• 23 with survival rate data (1187 Cases)

of these

• 6 Studies from Author´s group (>25%) 
(212 Cases)

• 17 Independent Studies (975 Cases)
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STAR Ankle Replacement

10/05/2009 38
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STAR Ankle Replacement

FUP
Revision 

Rate
Primary 
cases

Revision 
cases

Observed 
component 

years

Revisions 
per 100 
observed 

component 
years

CI

Factor 
Difference 
Register-
Studies

Author 5,54 4,89 184 9 1018,50 0,88 0,47-1,67 4,63

Independet 
Studies

4,44 13,35 1049 140 4658,11 3,01 2,55-3,54 1,36

Pooled 
clinical 
studies

4,60 12,08 1233 149 5677 2,62 2,24-3,07 1,56

Pooled 
Register 
Data

4,01 16,41 579 95 2321,2 4,09 3,36-4,98



EFORT – JOINT EFFORTS10/05/2009 40

Other Ankle Replacements

• Pappas-Büchel:
– Author is underestimating the Register revision rate by a 

factor of 14,31

– Clinical studies (from the US) are underestimating the 
revision rate by a factor of 7,45

• Agility:
– Author is underestimating the Register Revision rate by 

a factor of 2,43

– Independent Studies are overestimating the benchmark 
by a factor of 1,66

– Pooled data near to the Register Benchmark
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Boneloc

10/05/2009 41
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Boneloc

In favour of the product

technical studies or no statment

negative to the product
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Boneloc
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Boneloc
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Boneloc

• Clinical Studies were published at a time where 
the failure of the product was obvious

• Clinical Studies overestimate the real revision 
rate by a factor of 7,33

FUP-Periode 
(years

Reoperation Rate 
[%]

Number 
primary cases

Observed 
Componenet 

years

Number 
revision 
cases

Revisions per 
100 observed 
componeht 

years

Factor 
Differenc
e

Register 3,37 3,48 3338 5618,00 166 2,96

Clinical Studies 3,43 37,80 627 1091,48 237 21,71 7,33
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Patella Replacement at 
TKA
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Patella Resurfacing Clincal Literature
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Literature Overview incl. Register
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Summary

• Statistically significant Bias in Clinical Literature

• Authors and Publications from the US have higher 
Bias factors

• Clinical Literature reviews can not eliminate this 
bias without reference to Register data 
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How to organise a National Register?

• Require a professional and solid data collection 
and evaluation centre

• Results have to be published, discussed and 
findings have to be considered in daily decisions

• National Orthopaedic Societies are the only forum 
which can achieve this.

• Registers are just as effective as the surgeons 
support them
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Effects of Registers

3 Years, 
25% Risk reduction
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Effects of Registers

• 1980-1992:
Rev. Burden:
12,1 ->  24,4 %

• 1992-2000:
Stable

• Since 2000:
Decrease
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Register-section at EFORT-Portal
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Register-section at EFORT-Portal
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EAR-Homepage
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EUPHORIC Results will be 
Published at the EFORT-
Congress 2009 in Vienna
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