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Table S1B: Orthopaedic registries – Domain ‘Identification’ 

  Country Design  Website Initial motivation / goal 

Orthopaedic arthroplasty registries – combined        

     Croatian Register of endoprothesis Croatia National N/R N/R 

     German Arthroplasty Register Germany National https://www.eprd.de/de/  
To create a robust framework for the assessment of hip 

and knee arthroplasties(45) 

     Finnish Arthroplasty Register Finland National https://www.thl.fi/far/  

To study and ensure the quality of prostheses for the 

safety of patients(81) 

     Irish National Orthopaedic Register Ireland National 
https://www.noca.ie/audits/irish-national-

orthopaedic-register/   

1) to improve the quality of services and care provided 

to patients having joint replacement surgery, and 2) to 

monitor the safety of implants and support hospitals 

should an implant recall occur(4) 

     Lithuanian Arthroplasty Register Lithuania National https://lsed.lt/   N/R 

     Dutch Arthroplasty Register The Netherlands National https://www.lroi.nl/  

To provide insight into and feedback on the results of 

arthroplasties in the Netherlands and the related 

orthopaedic 

Care(82) 

     Hungarian Arthroplasty Register Hungary National https://www.ortopedtarsasag.hu/  

To collect the quality indicators of domestic hip and 

knee prosthesis implants with a user-friendly, internet-

based system that provides real-time data processing(7) 

     Norwegian Arthroplasty Register Norway  National https://nrlweb.ihelse.net/  

1) to prevent the use of poor prostheses in patients, and 

2) to provide an overview of the products and surgical 

procedures in use at any time and the patient groups who 

need arthroplasty(8) 

     Nordic Arthroplasty Register Association 
Denmark, Finland, 

Norway, Sweden 

Multi-

country 
N/R 

To improve the quality of research and understanding of 

the clinical course of patients undergoing joint 

replacement surgery and thereby improve the results 

after joint replacement surgery(83) 

     National Joint Registry for England, Wales,  

     Northern Ireland, the Isle of Man, and the 

     States of Guernsey  

England, Wales, Northern 

Ireland, the Isle of Man, 

and the states of Guernsey  

Multi-

country  
https://www.njrcentre.org.uk/  

To record patient information and provide data on: the 

performance and longevity of replacement joint 

implants; the surgical outcomes for the hospitals where 

these operations are carried out; and on the performance 

outcomes of the surgeons who conduct the procedures(56) 

     Belgian National Arthroplasty Register Belgium National 

https://www.ehealth.fgov.be/nl/egezondheid/ 

beroepsbeoefenaars-in-de-

gezondheidszorg/qermidorthopride/   

1) to collect data to enable professionals to examine the 

quality of care during hip prosthesis placement; 2) to 

provide information about the type of prostheses placed 

on a patient when he or she comes for a consultation, so 

https://www.thl.fi/far/
https://www.noca.ie/audits/irish-national-orthopaedic-register/
https://www.noca.ie/audits/irish-national-orthopaedic-register/
https://lsed.lt/
https://www.lroi.nl/
https://www.ortopedtarsasag.hu/
https://nrlweb.ihelse.net/
https://www.ehealth.fgov.be/nl/egezondheid/beroepsbeoefenaars-in-de-gezondheidszorg/qermidorthopride/
https://www.ehealth.fgov.be/nl/egezondheid/beroepsbeoefenaars-in-de-gezondheidszorg/qermidorthopride/
https://www.ehealth.fgov.be/nl/egezondheid/beroepsbeoefenaars-in-de-gezondheidszorg/qermidorthopride/
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that accessories can be appropriately ordered if 

necessary, and 3) to determine the lifespan of the 

prostheses(84) 

     Catalan Arthroplasty Register  Catalonia (Spain) Regional N/R 
To assess the clinical effectiveness of hip and knee 

arthroplasties in Catalonia(13) 

     National Arthroplasty Registry of Slovenia  Slovenia National https://www.ob-valdoltra.si/   

To support quality and safe health care for the patients, 

as well as to improve the orthopaedic profession(34) 

     Italian Arthroplasty Registry Italy National https://riap.iss.it/riap/  

To monitor the long-term effectiveness of hip, knee, 

shoulder and ankle prostheses (measured as implant 

survival), and support regions and hospitals when recall 

of patients is needed because of problems reported on 

specific implants(36) 

     Emilia-Romagna Region Arthroplasty Register Emilia-Romagna (Italy) Regional 

https://www.ior.it/en/curarsi-al-

rizzoli/register-orthopaedic-prosthetic-

implants/  

1) to determine the demographic characteristics and the 

diagnostic categories of patients who have undergone 

replacement surgery; 2) to gather detailed information on 

the use of the different prostheses used in primary and 

revision surgery; 3) to assess the effectiveness of the 

different types of prostheses; 4) supply orthopaedic 

surgeons with a very useful tool to give the patient 

timely information; 5) to collaborate in post-marketing 

surveillance, allowing surgeons to easily identify 

patients implanted with a recalled implant; 6) compare 

the regional situation with other national and 

international situations; 7) to inform the Regional 

Orthopaedic Commission about those implants that show 

an abnormal failure rate, and 8) to answer questions 

coming from the Regional Orthopaedic Commission or 

from other National or European Institutions(63) 

     Romanian National Arthroplasty Register  Romania National https://www.rne.ro/  

To keep track of the revision surgery, in order to 

compare the quality of different types of endoprosthesis, 

cement and surgical techniques to detect low quality 

implants as soon as possible, by comparing the results of 

different medical devices and treatments used(77) 

     Portuguese National Arthroplasty Register  Portugal National https://www.rpa.spot.pt/  

To investigate what kind of arthroplasty is better than the 

rest, or what are the best joint pairs(85) 

https://www.ob-valdoltra.si/
https://riap.iss.it/riap/
https://www.ior.it/en/curarsi-al-rizzoli/register-orthopaedic-prosthetic-implants/
https://www.ior.it/en/curarsi-al-rizzoli/register-orthopaedic-prosthetic-implants/
https://www.ior.it/en/curarsi-al-rizzoli/register-orthopaedic-prosthetic-implants/
https://www.rne.ro/
https://www.rpa.spot.pt/
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     Scottish Arthroplasty Project Joint Registry  Scotland National https://www.arthro.scot.nhs.uk/  

To encourage continual improvement in the quality of 

care provided to joint replacement surgery (arthroplasty) 

patients(20) 

     Slovakian National Arthroplasty Register Slovakia National https://sar.mfn.sk/   

1) to provide an epidemiological analysis of performed 

artificial joint replacements; 2) to identify risk factors of 

primary and revision implantations that result in  

arthroplasty failure, taking into account the age and 

gender of the patient, the type of implant and the method 

of its fixation, the surgical procedure used; 3) to reduce 

the number of revision operations by analyzing and 

eliminating risk factors; 4) to create a standard algorithm 

for regular checks of patients with an artificial joint 

replacement, thereby eliminating the occurrence of 

large-scale destruction during the release of the 

endoprosthesis, and 5) to improve the quality of patient 

care after joint replacement(86) 

     Swiss Arthroplasty Register Switzerland National https://www.siris-implant.ch/  

To improve quality in implant medicine by means of a 

continuous learning process based on systematically 

collected data(22) 

Orthopaedic arthroplasty registries – hips        

     Czech Republic Arthroplasty Register Czechia National https://www.ksrzis.cz/ 

To register data on treatment with the use of an 

endoprosthesis and specific information specifying this 

treatment in more detail(87) 

     French Arthroplasty Register France National https://www.sofcot.fr/ 

1) to promote and develop knowledge of French 

orthopaedic and trauma surgery; 2) to strengthen the 

links between orthopaedic and trauma surgeons in order 

to facilitate exchanges and to be able to reach consensus 

beneficial to the development of the specialty; 3) to 

foster relationships with other disciplines and countries 

concerned with the musculoskeletal system; 4) 4o 

organize any international, European, national or local 

scientific event related to its purpose, and 5) 5o 

coordinate the monitoring of the evolution of the 

specialty's practices and its environment(24)  

     Danish Hip Arthroplasty Register Denmark National https://www.dhr.dk/  
To continuously monitor and improve the quality of 

treatment of primary and revision THA in Denmark(88) 

     Swedish Hip Arthroplasty Register Sweden National https://shpr.registercentrum.se/  

To analyze the entire process surrounding hip 

replacement surgery – that is, to identify predictors of 

https://www.arthro.scot.nhs.uk/
https://sar.mfn.sk/
https://www.siris-implant.ch/
http://www.dhr.dk/
https://shpr.registercentrum.se/
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both good and poor outcomes in a multidimensional and 

individual-based manner(89) 

Orthopaedic arthroplasty registries – knees         

     Danish Knee Arthroplasty Register Denmark National 
https://www.danishhealthdata.com/find- 

health-data/Dansk-Knaealloplastik-Register/ 

1) to examine the epidemiology of knee replacement 

procedures in Denmark, and 2) to monitor and facilitate 

continuous improvement of knee replacement surgery 

outcomes on both local and national levels(44) 

     Swedish Knee Arthroplasty Register  Sweden National https://www.myknee.se/  
 To collect, analyze, and render information that could 

warn against suboptimal techniques and implants(72) 

 

  

https://www.danishhealthdata.com/find-health-data/Dansk-Knaealloplastik-Register
https://www.danishhealthdata.com/find-health-data/Dansk-Knaealloplastik-Register
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Table S2B: Orthopaedic registries – Domain ‘Maturity’ 

  
Starting 

year 

First annual report  

(publishing year) 

Most recent/last annual 

report (publishing year) 

Orthopaedic arthroplasty registries – combined        

     Croatian Register of endoprothesis 2006(1) N/R N/R 

     German Arthroplasty Register 2012(2) 2019(2) 2020, data till 2019(2) 

     Finnish Arthroplasty Register 1980(3) 1997(3) Only updates on website(3) 

     Irish National Orthopaedic Register 2014(4) 2020(4) 2021, data till 2020(4) 

     Lithuanian Arthroplasty Register 2010(5) N/R N/R 

     Dutch Arthroplasty Register 2007(6) 2016(6) 2021, data till 2020(6) 

     Hungarian Arthroplasty Register 2007(7) N/R N/R 

     Norwegian Arthroplasty Register 1987(8) 1999(8) 2021, data till 2020(8) 

     Nordic Arthroplasty Register Association 2007(9) N/R N/R 

     National Joint Registry for England, Wales,  

     Northern Ireland, the Isle of Man, and the 

     States of Guernsey  

2002(10) 2004(10) 2021, data till 2020(10) 

     Belgian National Arthroplasty Register 2009(11) 2011(11) 2019, data till 2018(11) 

     Catalan Arthroplasty Register  2005(12) N/R 2017, data till 2014(13) 

     National Arthroplasty Registry of Slovenia  2019(14) 2019(14) 2021, data till 2020(14)  

     Italian Arthroplasty Registry 2006(15) 2014(15) 2020, data till 2019(15) 

     Emilia-Romagna Region Arthroplasty Register 2000(16) 2001(16) 2020, data till 2018(16) 

     Romanian National Arthroplasty Register  2001(17) 2010(17) 
Data till 2011 but nowadays 

updates on website(17) 

     Portuguese National Arthroplasty Register  2009(18) 2010(18) Data till 2013(18) 

     Scottish Arthroplasty Project Joint Registry  1996(19) 2002(20) 2021, data till 2020(20) 

     Slovakian National Arthroplasty Register 2003(21) 2003(21) 2013, data till 2011(21) 

     Swiss Arthroplasty Register 2012(22) 2015(22) 2020, data till 2019(22) 

Orthopaedic arthroplasty registries – hips       

     Czech Republic Arthroplasty Register 2003(23) N/R N/R 

     French Arthroplasty Register 2006(24) 2014(24) 2020, data till 2019(24) 

     Danish Hip Arthroplasty Register 1995(25) 2004(25) 2020, data till 2019(25) 

     Swedish Hip Arthroplasty Register 1979(26) 2002(27) 2020, data till 2019(26) 

Orthopaedic arthroplasty registries – knees        

     Danish Knee Arthroplasty Register 1997(28) N/R N/R 

     Swedish Knee Arthroplasty Register  1975(29) 1999(29) 2020 data till 2019(29) 
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 Table S3B: Orthopaedic registries – Domain ‘Governance’  

  Mandatory Patients' consent Funding Who can access the data and see results? 
Privacy regulation for patients 

identifiable information 
Orthopaedic arthroplasty registries – combined         

     Croatian Register of endoprothesis N/R N/R N/R N/R N/R 

     German Arthroplasty Register No(30) Required(2) Private and public(2) N/R N/R 

     Finnish Arthroplasty Register Yes(31) N/R Public(3) N/R N/R 

     Irish National Orthopaedic Register N/R Required(4) Private(4) Only hospitals' own data are accessible(4) N/R 

     Lithuanian Arthroplasty Register No(32) N/R N/R N/R N/R 

     Dutch Arthroplasty Register Yes(6) Not required(6) Private(6) N/R Privacy at hospital level(6) 

     Hungarian Arthroplasty  Register N/R N/R N/R 
Only orthopaedic departments’ own data are 

accessible(7) N/R 

     Norwegian Arthroplasty Register Yes(8) Required(8) N/R N/R No privacy at hospital level(33) 

     Nordic Arthroplasty Register Association N/R N/R N/R N/R 
Personal identification number is 

deleted(9) 

     National Joint Registry for England, Wales,  

     Northern Ireland, the Isle of Man, and the  

     States of Guernsey 

Yes(10) Required(10) N/R 
Patients personal data is only available for 

treating surgeons(10) 

No privacy at hospital- and surgeon-

level(10) 

     Belgian National Arthroplasty Register Yes(11) N/R N/R N/R N/R 

     Catalan Arthroplasty Register  No(12) N/R N/R N/R N/R 

     National Arthroplasty Registry of Slovenia  N/R N/R Private and public(34) N/R N/R 

     Italian Arthroplasty Registry No(15) Required(35) Public(15) N/R 

Before data are transmitted, a 

pseudonym is assigned to every 

patient(36) 

     Emilia-Romagna Region Arthroplasty Register Yes(37) N/R N/R N/R N/R 

     Romanian National Arthroplasty Register  Yes(17) N/R N/R N/R N/R 

     Portuguese National Arthroplasty Register  No(38) N/R N/R N/R N/R 

     Scottish Arthroplasty Project Joint Registry  N/R N/R N/R N/R N/R 

     Slovakian National Arthroplasty Register Yes(21) N/R N/R N/R N/R 

     Swiss Arthroplasty Register Yes(22) Required(22) N/R N/R 
Patient personal data and clinical 

data are stored separately(39) 

Orthopaedic arthroplasty registries – hips            

     Czech Republic Arthroplasty Register N/R N/R Public(23) N/R N/R 

     French Arthroplasty Register No(40) N/R N/R N/R N/R 

     Danish Hip Arthroplasty Register Yes(25) N/R Public(25) N/R N/R 

     Swedish Hip Arthroplasty Register No(41) Not required(26) Private and public(26) 
Data is only available for Swedish hip 

arthroplasty register researches(42) 
N/R 

Orthopaedic arthroplasty registries – knees            
     Danish Knee Arthroplasty Register Yes(43) Not required(44) N/R N/R N/R 

     Swedish Knee Arthroplasty Register  No(29) N/R Private and public(29) N/R N/R 
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  Table S4B: Orthopaedic registries – Domain ‘Coverage, design & organisation’ 

  
No. of hospitals 

(% of coverage) 

Number of 

patients/procedures 

(total) 

Annual number of 

patients/procedures 

(last year) 

Data capture 

and 

collection 

Access to registry 

for 

users/members 

Type of information 

provided, for whom 

and at which level 

Data linkage with 

other sources 

Orthopaedic arthroplasty registries – combined              

     Croatian Register of endoprothesis N/R N/R N/R N/R N/R N/R N/R 

     German Arthroplasty Register 723 (N/R)(2) 

1,381,355 hip and knee 

arthroplasties (2012-

2019)(45) 

157,681 primary hip 

arthroplasties and 

124,677 primary knee 

arthroplasties (2019)(45) 

Web-based 

and barcode 

scanning(30, 46) 

N/R 
Medical device 

level(45) 
Health insurers(2) 

     Finnish Arthroplasty Register 36 (N/R)(3) 

229,172 primary THA and 

247,068 primary knee 

arthroplasties (1980-

2021)(3) 

1,920 primary THA and 

2,596 primary knee 

arthroplasties (2021)(3) 

Web-based 

and barcode 

scanning(47) 

N/R 
Hospital- and medical 

device-level(3) 
N/R 

     Irish National Orthopaedic Register 7 (58.3%)(48) 

3,344 primary hip 

arthroplasties and 2,677 

primary knee arthroplasties 

(2014-2019)(48) 

1,013 primary hip 

arthroplasties and 781 

primary knee 

arthroplasties (2019)(48) 

Web-based 

and barcode 

scanning(48) 

N/R N/R 

National database 

on discharges 

from acute public 

hospitals(48) 

     Lithuanian Arthroplasty Register 24 (100%)(49) N/R N/R Web-based(32) N/R   N/R 
Implant usage 

database(32) 

     Dutch Arthroplasty Register 89 (100%)(50, 51) 

353,668 primary THA and 

287,777 primary TKA 

(2007-2020)(6) 

27,205 primary THA and 

19,615 primary TKA 

(2020)(6) 

Web-based or 

by paper and 

barcode 

scanning(6) 

Through website(6) 

Hospital- and medical 

device-level (hospital 

level not public 

available)(6, 51) 

Hospitals 

information 

systems and the 

Dutch national 

insurance 

database(52) 

     Hungarian Arthroplasty  Register N/R N/R N/R N/R N/R N/R N/R 

     Norwegian Arthroplasty Register 

70 (hip 

arthroplasties)(53) 

and 82 (knee 

arthroplasties)(54) 

(100%, 2000)(55) 

218,445 primary hip 

arthroplasties (excluded 

hemi prosthesis for hip 

fractures; 1987-2020) and 

102,649 primary knee 

arthroplasties (1994-

2020)(33) 

8,538 primary hip 

arthroplasties (excluded 

hemi prosthesis for hip 

fractures) and 6,587 

primary knee 

arthroplasties (2020)(33) 

N/R N/R 
Hospital- and medical 

device-level(33) 

National patient 

register(33) 

     Nordic Arthroplasty Register Association N/R N/R N/R N/R N/R N/R N/R 
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     National Joint Registry for England, 

     Wales, Northern Ireland, the Isle of Man,   

     and the States of Guernsey 

433 (N/R)(10) 

1,251,164 primary hip 

arthroplasties and 

1,357,077 primary knee 

arthroplasties (2003-

2020)(56) 

54,858 primary hip 

arthroplasties and 50,904 

primary knee 

arthroplasties (2020)(56) 

Web-based(10) Through website(10) 

Hospital-, medical 

device-, and surgeon-

level(10) 

Hospital episode 

statistics(56) 

     Belgian National Arthroplasty Register N/R 

102,665 primary THA and 

97,138 primary TKA 

(2009-2018)(57) 

24,704 primary THA and 

22,027 primary TKA 

(2018)(57) 

Web-based(58) Through website(58) N/R N/R 

     Catalan Arthroplasty Register  52 (94.5%)(59) 

46,488 primary hip 

arthroplasties and 60,192 

primary knee arthroplasties 

(2005-2014)(13) 

11,038 primary hip 

arthroplasties and 12,798 

primary knee 

arthroplasties (2014)(13) 

Web-based(12) N/R N/R 

Central register of 

insured persons, 

minimum basic 

data set at hospital 

discharge, and 

prosthesis 

catalogue(13) 

     National Arthroplasty Registry of Slovenia  N/R N/R 

3,075 primary THA and 

2,192 primary TKA 

(2020)(60, 61) 

Web-based 

and barcode 

scanning(34) 

N/R 

Hospital-, medical 

device-, and surgeon-

level(60, 61) 

N/R 

     Italian Arthroplasty Registry 277 (35%)(36) N/R 

27,329 primary THA and 

27,588 primary TKA 

(2018)(62) 

Web-based(35) N/R N/R 
Hospital discharge 

databases(35) 

     Emilia-Romagna Region Arthroplasty 

     Register 
63 (N/R)(63) 

120,408 primary THA and 

102,786 primary knee 

arthroplasties (2000-

2018)(63) 

8,533 primary THA and 

7,881 primary knee 

arthroplasties (2018)(63) 

Data is 

provided in 

paper forms, 

but 

transferred by 

registry staff 

to an 

electronically 

database(63) 

Through website(63) 
Medical device 

level(63) 

Hospitals 

discharge 

databases(63) 

     Romanian National Arthroplasty Register  125 (N/R)(17) 

117,923 primary THA and 

43,208 primary TKA 

(2001-2021)(17) 

7,016 primary THA and 

4,009 primary TKA 

(2021)(17) 

Web-based or 

by paper and 

barcode 

scanning(64) 

N/R N/R N/R 

     Portuguese National Arthroplasty Register  141 (N/R)(18) 

20,860 primary hip 

arthroplasties and 20,110 

primary knee arthroplasties 

(2009-2013)(38) 

4,440 primary hip 

arthroplasties and 4,234 

primary knee 

arthroplasties (2013)(38) 

N/R N/R 
Hospital- and medical 

device-level(38) 
N/R 
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     Scottish Arthroplasty Project Joint 

     Registry  
16 (N/R)(20) 

132,180 primary hip 

arthroplasties and 123,246 

primary knee arthroplasties 

(2001-2020)(20) 

4,034 primary hip 

arthroplasties and 3,199 

primary knee 

arthroplasties (2020)(20) 

N/R N/R N/R N/R 

     Slovakian National Arthroplasty Register 

40 (hip 

arthroplasties) 

and 31 (knee 

arthroplasties) 

(N/R)(65) 

45,350 primary THA and 

36,943 primary TKA 

(2003-2020)(90) 

5,347 primary THA and 

3,754 primary TKA 

(2020)(90) 

N/R N/R 
Hospital- and medical 

device-level(65) 
N/R 

     Swiss Arthroplasty Register 186 (100%)(39) 

134,673 primary THA and 

102,638 primary TKA 

(2012-2019)(39) 

19,897 primary THA and 

15,378 primary TKA 

(2019)(39) 

Web-based or 

by paper and 

barcode 

scanning(39) 

N/R 
Medical device 

level(39) 

The federal office 

of public health 

and implant 

sales(39) 

Orthopaedic arthroplasty registries – hips                

     Czech Republic Arthroplasty Register 72 (N/R)(23) 

101,734 primary hip 

arthroplasties (2003-

2012)(23) 

N/R N/R N/R 
Medical device-

level(23) 
N/R 

     French Arthroplasty Register N/R 

52,391 primary hip 

arthroplasties (2006-

2021)(66) 

3,146 primary hip 

arthroplasties (september 

2020-september 2021)(66) 

N/R N/R N/R N/R 

     Danish Hip Arthroplasty Register 47 (N/R)(67) 
191,946 primary THA 

(1995-2019)(67) 

11,193 primary THA 

(2019)(67) 

Web-based or 

by paper(25) 
N/R 

Hospital- and medical 

device-level(67) 

All the Danish 

medical databases 

and the 

administrative 

registers(68) 

     Swedish Hip Arthroplasty Register 75 (N/R)(26, 69) 
306,075 primary THA 

(2000-2019)(26, 69) 

19,942 primary THA 

(2019)(26, 69) 

Web-based(26, 

69) 
N/R 

Hospital- and medical 

device-level(26, 69) 

National patient 

register(41) 

Orthopaedic arthroplasty registries – knees           

     Danish Knee Arthroplasty Register 57 (95%)(44) 

141,085 primary knee 

arthroplasties (1997- 

2019)(70) 

10,184 primary knee 

arthroplasties (2019)(70) 
Web-based(44) N/R Hospital level(71) 

National patient 

register(70) 

     Swedish Knee Arthroplasty Register  72 (100%)(72) 

302,589 primary knee 

arthroplasties (1975- 

2019)(72) 

16,929 primary knee 

arthroplasties (2019)(72) 

Paper forms, 

expect for 

PROMs 

(web-

based)(72) 

N/R 
Hospital- and medical 

device-level(72) 

National patient 

register(72) 
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Table S5B: Orthopaedic registries – Manufacturers mentioned in annual 

reports, peer-reviewed publications & websites 

Hip arthroplasties Knee arthroplasties  

aap Implantate AG(77) Adler Ortho(63) 

Adler Ortho(13, 33, 63, 77) Aesculap AG(45, 48, 65) 

Aesculap AG(13, 23, 45, 77) Amplitude(39, 63) 

Amplitude(51, 63, 67, 79) Anika(48) 

Anika(79) Arthrex(39, 51, 63) 

Argomedical(77) B. Braun(38, 39, 56, 63) 

AristoTech Industries GmbH(49) CERAVER(63, 65) 

ARTIQO(45) Citieffe(63) 

ASCO Medical(77) Corin(39, 45, 51, 56, 63) 

Aston-Med(79) DEDIENNE Sante(63) 

ASTON-SEM(38, 79) DePuy Synthes(3, 13, 38, 39, 45, 48, 51, 56, 63, 65) 

Atesos Medical AG(45) Endoplant GmbH(65) 

Auxein Medical(77) Endoplus Orthopedics(63) 

B. Braun(38, 39, 65, 67, 79) Exactech(13, 38, 51, 56, 63) 

Biotechni(33, 77) Finceramica(63) 

Citieffe(63) Groupe Lepine(13) 

Corin(13, 26, 45, 56, 79) Implantcast GmbH(45, 56) 

DEDIENNE Sante(79) Lafitt(38) 

DePuy Synthes(3, 13, 26, 33, 38, 39, 45, 48, 51, 56, 63, 65, 67, 77, 79) LimaCorporate(38, 39, 45, 51, 63, 65) 

Endoplant GmbH(63) Mathys Ltd Bettlach(39, 45, 51, 63, 65) 

Endoplus Orthopedics(63) MatOrtho Limited(33, 51, 56) 

Evolutis(33, 38, 79) MBA(38) 

FH Orthopedics(38, 79) Medacta International(39, 45, 56) 

Finsbury Orthopaedics(63) MEDIN(65) 

FOURNITURES HOSPITALIERES(77) MicroPort Orthopedics(13, 39, 45, 56) 

Groupe Lepine(33, 38, 49, 63, 77, 79) OHST(45) 

Gruppo Bioimpianti(63, 77) Permedica S.p.A.(63) 

Hipokrat(77) SAMO(63) 

Implantcast GmbH(33, 45, 51, 63) SERF(65) 

ImplanTec(39) Smith+Nephew(13, 38, 39, 45, 48, 51, 56, 63) 

IMPOL(38) Speetec Implantate GmbH(45) 
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Joint Medica(33) STRYKER(3, 13, 38, 39, 45, 48, 51, 56, 63, 65) 

JRI Orthopaedics(13, 33, 56) Surgival(13) 

Lafitt(38) Symbios(63) 

LimaCorporate(33, 38, 39, 48, 51, 63, 65, 67, 79) Waldemar LINK(13, 38, 39, 45, 56, 63, 65) 

Mathys Ltd Bettlach(39, 45, 51, 63, 79) Wright Medical UK(38, 63) 

MatOrtho Limited(13, 26) Zimmer Biomet(3, 13, 38, 39, 45, 48, 51, 56, 63, 65) 

MBA(38)  

Medacta International(38, 39, 45, 48, 63, 79)  

Medcomtech(38)  

MEDIN(23)  

Merete GmbH(38)  

MicroPort Orthopedics(13, 33, 45, 56, 79)  

Narang Medical Limited(77)   

Permedica S.p.A.(38, 63, 77)  

Peter Brehm(38, 45)  

Plus Orthopedics(39)  

Protetim(77)  

REDA Instrumente GmbH(77)  

SAMO(38, 63)  

SERF(13, 48, 63, 65, 67, 79)  

Shakti Orthopaedic(77)  

Signature Orthopaedics(65)  

Smith+Nephew(3, 13, 26, 33, 38, 39, 45, 48, 51, 56, 63, 67, 77, 79)  

STRYKER(3, 13, 26, 33, 38, 39, 45, 48, 49, 51, 56, 63, 65, 67, 77, 79)  

Surgival(63, 77)  

Symbios(39, 45, 63, 79)  

TIPMED(77)  

TST Medical Devices(77)  

V2-EVREN(77)  

Waldemar LINK(3, 13, 26, 33, 45, 51, 63, 65, 67, 77)  

Wright Medical UK(38, 63)  

Zimmer Biomet(3, 13, 23, 26, 33, 38, 39, 45, 48, 51, 56, 63, 65, 67, 77, 79)  
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 Table S6B: Orthopaedic registries – Domain ‘Data quality & completeness’ 

  
Quality assurance system defined/quality check of 

data  

Missing data for 

patients’ characteristics 

Methods for handling 

missing data 

Data completeness on 

patients/procedure-level 

Orthopaedic arthroplasty registries – combined        

     Croatian Register of endoprothesis N/R N/R N/R N/R 

     German Arthroplasty Register 
The registry thoroughly reviews incoming data sets to 

identify inconsistencies(45) 
N/R N/R 

70% hip and knee arthroplasties 

combined (2019)(45) 

     Finnish Arthroplasty Register 
Annual database check (comparing data with the 

nationwide hospital discharge registry)(73) 

7% ASA score and 12% 

BMI (hip arthroplasties 

2014-2021)(3) 

N/R 

95% primary hip arthroplasties and 

95% primary knee arthroplasties 

(2021)(3) 

     Irish National Orthopaedic Register N/R N/R N/R 
19% hip arthroplasties and 24% 

knee arthroplasties (2018)(48) 

     Lithuanian Arthroplasty Register N/R N/R N/R 
86% primary THA (2011-2013)(32) 

and 95% primary TKA (2016)(74) 

     Dutch Arthroplasty Register 

Annual database check, automatic implant library (if the 

entered product does not correspond with the current 

target joint, a warning message on display will 

appear)(51) 

Ranging 0.0-4.6% for hip 

arthroplasties and 0.0-

2.1% for knee 

arthroplasties (2020)(51) 

N/R 
96.5% hip arthroplasties and 99.2% 

for knee arthroplasties (2020)(51) 

     Hungarian Arthroplasty  Register N/R N/R N/R N/R 

     Norwegian Arthroplasty Register N/R N/R N/R 

97,5% primary hip arthroplasties and 

97,6% primary knee arthroplasties 

(2017)(33) 

     Nordic Arthroplasty Register Association N/R N/R N/R N/R 

     National Joint Registry for England, Wales, 

     Northern Ireland, the Isle of Man, and the 

     States of Guernsey 

Monthly or quarterly data quality checks (not further 

specified)(56) 
N/R 

Missing data is 

considered as missing 

completely at random 

(not further specified)(56) 

97,6% primary hip arthroplasties and 

98,5% for primary knee 

arthroplasties (2018)(56) 

     Belgian National Arthroplasty Register N/R N/R N/R N/R 

     Catalan Arthroplasty Register  Data quality check twice a year (not further specified)(12) N/R N/R 

69,4% primary hip arthroplasties and 

69,6% primary knee arthroplasties 

(2014)(75) 

     National Arthroplasty Registry of Slovenia  
Data quality checks are often performed (not further 

specified)(34) 
N/R N/R 

93% hip arthroplasties and 99,4% 

knee arthroplasties (2020)(60, 61) 

     Italian Arthroplasty Registry 
Syntactic and semantic data quality checks first on 

procedure and then on device data(62) 

Records not passing 

quality checks(62):  

Records not passing 

quality checks are not 

65,8% hip arthroplasties and 63,7% 

knee arthroplasties (2018)(62) 
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Procedures: hip (3.8%), 

knee (3.7%) 

Devices: hip (7.3%), knee 

(6.0%) 

included in the 

analyses(62) 

     Emilia-Romagna Region Arthroplasty Register 

Checking data on coverage & correct classification of 

implanted components, matching 

towards regional databases, and continuous check of 

data entry(37) 

N/R N/R 
96% of hip, knee and shoulder 

arthroplasties (2018)(63) 

     Romanian National Arthroplasty Register  N/R N/R N/R N/R 

     Portuguese National Arthroplasty Register  N/R N/R N/R N/R 

     Scottish Arthroplasty Project Joint Registry  N/R N/R N/R N/R 

     Slovakian National Arthroplasty Register N/R N/R N/R N/R 

     Swiss Arthroplasty Register 

The plausibility of the data is checked as closely as 

possible at the time it is entered in order to obtain “valid 

values” for each data record using an automatically 

analysis script, and if necessary the user will be 

contacted to correct the data(22) 

11% ASA score and 15% 

BMI for hip arthroplasties 

and 10% ASA score and 

15% BMI for knee 

arthroplasties (2019)(39) 

N/R 

91,7% primary THA (for all reasons 

excluding trauma) and 94,1% 

primary knee arthroplasties (for all 

reasons excluding trauma) (2018)(39) 

Orthopaedic arthroplasty registries – hips          

     Czech Republic Arthroplasty Register N/R N/R N/R N/R 

     French Arthroplasty Register N/R N/R N/R N/R 

     Danish Hip Arthroplasty Register N/R 
8% ASA score and 11% 

BMI (2020)(67) 
N/R 96,5% primary THA (2019)(67) 

     Swedish Hip Arthroplasty Register 

During registration there are compulsory entries that 

cannot be left blank if the data is to be saved, the web 

input module comes with automatically generated 

controls, control reports are automatically generated if 

operation-data for one or more variables is missing or if 

the data is inconsistent, then the hospital in question is 

contacted and corrects the data itself or a medical record 

is sent to the register for follow-up, contact secretaries 

and doctors receive a balancing report twice per year in 

order to be able to check that the reported operations 

balances with the real production unit is requested to 

control its register-balance with the local patient 

administrative system(26) 

0.4% ASA score, 0.7% 

BMI, 0.1% fixation 

method, 0.2% articulation 

(2018)(26) 

N/R 98% hip arthroplasties (2018)(26)  

Orthopaedic arthroplasty registries – knees          
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     Danish Knee Arthroplasty Register 

Checked every 3 months (comparing data with the 

national patient registry), the entered data are regularly 

subject to missing value control for all variables 

included in the dataset, checks for coding errors are 

continuously performed for several of the most 

important variables (e.g., date of surgery and implant 

design)(44) 

N/R 

Missing procedures will 

be sent every 3 months 

to each orthopaedic 

department and request 

for data entry(44) 

98-99% primary knee arthroplasties 

(2019)(76) 

     Swedish Knee Arthroplasty Register  

Randomly selected hospitals with >50 annual 

procedures are asked to produce patient records for 25 

primary knee arthroplasties and these will be compared 

to data which is entered in the register. Staff from the 

Swedish Knee Arthroplasty Register are visiting 

hospitals to gather patient data and will compared to 

data entered in the register(72) 

Reported in most 

variables (ranging 0.0-

5.1%)(72) 

N/R 97,1% knee arthroplasties (2018)(72) 
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Table S7B: Orthopaedic registries – Outcomes reported, definition & duration of follow-up 

  Revision Reasons for revision (hip) Reasons for revision (knee) PROMs Other 

Orthopaedic arthroplasty registries – combined  

     Croatian 

     Register of 

     endo 

     prothesis 

N/R N/R N/R N/R N/R 

     German 

     Arthroplasty 

     Register 

Cumulative 

revisions(45);  

6-month(45); 

1-year(45); 

18-month(45); 

2-year(45); 

30-month(45); 

3-year(45); 

42-month(45); 

4-year(45); 

54-month(45); 

5-year(45). 

Infection, loosening 

(cup/stem/cup & stem), osteolysis 

with fixed component 

(cup/stem/cup & stem), 

periprosthetic fracture, 

dislocation, wear, component 

failure, malalignment, 

progression of arthrosis, 

condition after removal, and 

'other'(45) 

Infection, loosening (femoral 

component/tibial tray/patellar 

component/several components), 

osteolysis with fixed component 

(femoral component/tibial 

tray/patellar component/several 

components), periprosthetic 

fracture, ligament instability, 

wear, component failure, 

malalignment, restricted 

mobility, progression of 

arthrosis, condition after 

removal, and 'other'(45) 

N/R N/R 

     Finnish 

     Arthroplasty 

     Register 

Revision risks(3); 

1-year(3); 

3-year(3); 

5-year(3); 

7-year(3); 

10-year(3); 

15-year(3); 

20-year(3); 

25-year(3). 

Acute femoral neck fracture, 

adverse reaction to metal debris, 

aseptic loosening of the 

acetabular component, aseptic 

loosening of the femoral 

component, acetabular osteolysis, 

avascular necrosis of femoral 

head, breakage of the acetabular 

component, breakage of the 

femoral head, breakage of the 

liner, breakage of the modular 

neck, breakage of the stem, 

correction of leg length 

discrepancy, developmental 

dysplasia of the hip, dislocation, 

failed osteosynthesis 

(pertrochanteric femoral 

fracture), femoral osteolysis, 

Primary OA, acute fracture 

(femur), aseptic loosening of 

femoral component, aseptic 

loosening of patellar component, 

aseptic loosening of tibial 

component, breakage of femoral 

component, breakage of insert, 

breakage of patellar component, 

breakage of tibial component, 

dislocation of insert, failed 

osteosynthesis (tibia), femoral 

osteolysis, infection, instability 

of PF joint, instability of TF 

joint, malposition of femur 

component, malposition of 

patellar component, malposition 

of tibia component, other 

disease, periprosthetic femoral 

N/R N/R 
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infection, inflammatory psoriatic 

arthritis, lack of osseointegration 

(cup), lack of osseointegration 

(stem), malposition of the 

acetabular component, 

malposition of the femoral 

component, metastasis, other 

disease, other inflammatory 

disease, periprosthetic acetabular 

fracture, periprosthetic femoral 

fracture, posttraumatic secondary 

OA, primary OA, trunnion 

problem, unspecific pain, unusual 

noise of implant, and 'other'(3) 

fracture, periprosthetic patellar 

fracture, periprosthetic tibial 

fracture, status post septic 

arthritis, stiffness, tibial 

osteolysis, unspecific pain, wear 

of insert, wound necrosis, and 

'other'(3) 

     Irish 

     National 

     Orthopaedic 

     Register 

Revision rates(48);  

<1 year(48). 

Aseptic loosening, component 

failure, infection, instability, pain 

of unknown origin, periprosthetic 

fracture, and 'other'(48) 

Aseptic loosening femur, aseptic 

loosening tibia, infection, 

instability, malalignment, pain of 

unknown origin, and 'other'(48) 

EQ-5D-5L hip/knee, Oxford 

Hip Score, and Oxford Knee 

Score(48); 

Pre-operatively(48); 

6-month post-operatively(48); 

2-year post-operatively(48); 

5-year post-operatively)(48). 

Cardiopulmonary complications within 30-days of 

hip/knee surgery, dislocation within 30-days of hip 

surgery, infections within 30-days of hip/knee surgery, 

instability within 30-days of knee surgery, mortality 

within 30-days of hip/knee surgery, periprosthetic fracture 

within 30-days of hip/knee surgery, thromboembolic 

events within 90-days of hip/knee surgery, wound 

hematoma within 30-days of hip/knee surgery(48) 

     Lithuanian 

     Arthroplasty 

     Register 

N/R N/R N/R N/R N/R 

     Dutch 

     Arthroplasty 

     Register 

Cumulative revision 

percentages(6); 

1-year(6); 

3-year(6); 

5-year(6); 

7-year(6);  

10-year(6); 

12-year(6). 

Dislocation, girdlestone situation, 

infection, inlay wear, loosening 

of acetabular component, 

loosening of femur component, 

peri-articular ossification, peri-

prosthetic fracture, symptomatic 

MoM bearing, and 'other'(6) 

Arthrofibrosis, infection, insert 

wear, instability, loosening of 

femur component, loosening of 

patella component, loosening of 

tibia component, malalignment, 

patellar dislocation, patellar pain, 

periprosthetic fracture, 

progression of OA, revision after 

knee removal, and 'other'(6) 

Anchor question: daily 

functioning hip/knee, anchor 

question: pain knee, NRS 

rest scores hip/knee, NRS 

activity scores hip/knee, NRS 

satisfaction scores knee, EQ-

5D index scores hip/knee, 

EQ-5D thermometer scores 

hip/knee, HOOS-PS scores 

hip, Oxford hip scores, 

Oxford knee scores, KOOS-

PS scores knee(6); 

Pre-operatively(6); 

Re-revision hip (dislocation/infection/inlay 

wear/loosening of acetabulum component/loosening of 

femur component/peri-articular ossification/peri-prosthetic 

fracture/symptomatic MoM bearing/other), re-revision 

knee (arthrofibrosis/infection/insert 

wear/instability/loosening of femur component/loosening 

of patella component/loosening of tibia 

component/malalignment/patellar dislocation/patellar 

pain/periprosthetic fracture/progression OA/other)(6) 
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3-month post-operatively(6);  

1-year post-operatively(6). 

     Hungarian 

     Arthroplasty  

     Register 

N/R N/R N/R N/R N/R 

     Norwegian 

     Arthroplasty 

     Register 

Revision rates(33); 

Unknown FU. 

Deep infection, dislocation, 

gluteal failure, implant failure, 

loosening of acetabular 

component, loosening of femoral 

component, osteolysis acetabular 

(no loosening), osteolysis femur 

(no loosening), pain, 

periprosthetic fracture, 

polyethylene wear, previous 

girdlestone, and 'other'(33) 

Deep infection, defect 

polyethylene, dislocation (no 

patella), dislocation of patella, 

fracture near implant, instability, 

loose distal component, loose 

patella component, loose 

proximal component, 

malalignment, pain, and 'other'(33) 

EQ-5D scores hip/knee, 

HOOS scores hip, KOOS 

scores knee(33); 

Pre-operatively(33); 

1-year post-operatively(33). 

Per-operative complications hip (not specified), peri-

operative complications knee (administrative 

failure/anesthesia problems/avulsion fractures/blood 

torniquet failing/failure of instruments/fracture/ligament 

rupture/patella tendon rupture/problem difficulty due to 

anatomy/rupture of damage MCL/technical problem with 

cement/tendon injury/violation of sterility 

tourines/other)(33) 

     Nordic 

     Arthroplasty 

     Register 

     Association 

N/R N/R N/R N/R N/R 

     National 

     Joint 

     Registry for 

     England, 

     Wales, 

     Northern 

     Ireland, the 

     Isle of 

     Man, and 

     the States 

     of Guernsey  

Cumulative 

revisions(56);  

1-year(56);  

2-year(56);  

3-year(56);  

4-year(56);  

5-year(56);  

6-year(56);  

7-year(56); 

8-year(56); 

9-year (only knees)(56); 

10-year(56); 

11-year (only 

knees)(56); 

12-year(56);  

13-year(56);  

14-year (only 

knees)(56); 

15-year(56); 

Adverse reaction to particulate 

debris, aseptic loosening, 

dislocation & subluxation, head 

of socket size mismatch, implant 

fracture, infection, lysis, 

malalignment, pain, and 

periprosthetic fracture(56) 

Aseptic loosening or lysis, 

dislocation & subluxation, 

implant wear, infection, 

instability, malalignment, pain, 

and 'other'(56) 

N/R 

30-days, 90-days, 1-year, 5-years, 10-years, 15-years 

mortality hip/knee, 17-years mortality hip, re-revisions hip 

(adverse reaction to particulate debris/aseptic 

loosening/dislocation & subluxation/head of socket size 

mismatch/implant 

fracture/infection/lysis/malalignment/pain/periprosthetic 

fracture), re-revision knee (aseptic loosening or 

lysis/dislocation & subluxation/implant 

wear/infection/instability/malalignment/pain/periprosthetic 

fracture/progressive arthritis/stiffness/other)(56) 
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16-year(56); 

17-year(56).  

     Belgian 

     National 

     Arthroplasty 

     Register 

Revision rates(57); 

1-year(57);  

2-year(57);  

3-year(57);  

4-year(57);  

5-year(57);  

6-year(57);  

7-year(57);  

8-year(57);  

9-year(57);  

10-year (only hips)(57).  

Aseptic loosening, infection, 

instability, pain, periprosthetic 

fracture, wear, and 'other'(57) 

Aseptic loosening, implant 

failure, infection, instability, 

malalignment, pain, 

periprosthetic fracture, 

progressive OS in nonreplaced 

component, stiffness, wear of 

polyethylene component, and 

'other'(57) 

N/R 90-days mortality hip/knee(57) 

     Catalan 

     Arthroplasty 

     Register  

Cumulative revision 

rates(75); 

1-month(75);  

3-month(75);  

1-year(75);  

3-year(75);  

5-year(75);  

7-year(75); 

9-year(75). 

Infection, mechanical 

complications, and 'other'(75) 

Infection, mechanical 

complications, and 'other'(75) 
N/R N/R 

     National 

     Arthroplasty 

     Registry of 

     Slovenia  

Revision rates(60, 61); 

Unknown FU. 

Chronic infection, condition after 

girdlestone, dislocation, early 

infection, implant broken, 

loosening, metallosis, NP, 

osteolysis, pain, paraarticular 

ossification, periprosthetic 

fracture of acetabulum, 

periprosthetic fracture of femur, 

wear of inlay, and 'other'(60) 

2-stage revision, chronic 

infection (>3 months), early 

infection (<3 months), femoral 

component loosening, implant 

broken, inequality, instability, 

instability of cruciate ligaments, 

instability of lateral ligaments, 

malimplantation, non-diagnosis, 

necrosis, OA of other 

component, pain, patellar 

dislocation, periprosthetic 

fracture, poor ROM, tibial 

component removal, total 

prosthesis loosening, and 

'other'(61) 

N/R N/R 
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     Italian 

     Arthroplasty 

     Registry 

Revision rates(62); 

Unknown FU. 

Aseptic loosening (cup), aseptic 

loosening (stem), aseptic 

loosening (total), disease 

progression, implant fracture, 

infection, lysis, pain, 

periprosthetic fracture, previous 

prosthesis removal, prosthesis 

dislocation, wear, and 'other'(62) 

Aseptic loosening of femur, 

aseptic loosening of patella, 

aseptic loosening of several 

components,  aseptic loosening 

of tibia, disease progression, 

dislocation, fractured spacer, 

implant fracture, infection, 

instability, pain, periprosthetic 

fracture, stiffness, wear, and 

'other'(62) 

N/R 

Discharge destination hip/knee (deceased/discharge 

against medical advice/discharge to a nursing 

home/discharge to a residential health care/discharge to 

hospital at home/ordinary discharge/transfer in the same 

hospital/transfer to an acute admission unit of a different 

hospital/transfer to an inpatient rehabilitation hospital)(62) 

     Emilia 

     Romagna 

     Region 

     Arthroplasty 

     Register 

Revision rates(63); 

5-year(63); 

10-year(63) 

15-year(63);  

18-year (only hips)(63). 

Acetabulum fracture, aseptic 

loosening (cup), aseptic 

loosening (stem), aseptic 

loosening (total), bone fracture, 

heterotopic bone, metallosis, pain 

without loosening, poly wear, 

primary instability, prosthesis 

breakage, prosthesis dislocation, 

septic loosening, trauma, two 

steps prosthesis removal, and 

'other'(63) 

Aseptic loosening of femoral 

component, aseptic loosening of 

tibial component, breakage 

prosthesis, insert wear, 

instability, pain without 

loosening, periprosthetic bone 

fracture, progression of disease, 

prosthesis dislocation, septic 

loosening, stiffness, total aseptic 

loosening, trauma, two steps 

prosthesis removal, and 'other'(63) 

N/R 

Deaths during hospitalization hip/knee, deaths within 90-

days after procedure hip, intra-operative complications hip 

(acetabulum fracture/anesthesiologic/calcar 

fracture/diaphysis fracture/greater trochanter 

fracture/hemorragia/instability/other), intra-operative 

complications knee (anesthesiologic/femoral 

fracture/hemorragia/ligament lesion/rupture patellar 

tendon/tibial fracture/tibial tuberosity fracture/vascular 

lesion/other), post-operative complications hip/knee (early 

infection/deep venous thrombosis), re-revision hip (aseptic 

loosening (cup)/aseptic loosening (stem)/breakage 

prosthesis/global aseptic loosening/pain without 

loosening/periprosthetic bone fracture/poly wear/primary 

instability/recurrent prosthesis dislocation/septic 

loosening/unknown/other)(63) 

     Romanian 

     National 

     Arthroplasty 

     Register  

Revision rates(77); 

1-year (only hips)(77);  

2-year (only hips)(77);  

3-year (only hips)(77);  

4-year (only hips)(77);  

5-year (only hips)(77);  

6-year (only hips)(77);  

7-year (only hips)(77);  

8-year (only hips)(77);  

9-year (only hips)(77);  

10-year (only hips)(77). 

Acetabular loosening, acetabular 

osteolysis, acetabular protrusion, 

broken implant, cotiloiditis, early 

infection, femoral osteolysis, late 

infection, luxation, paraarticular 

ossification, periprosthetic 

fracture, wear, and 'other'(77) 

N/R N/R 
90-days and 1-year mortality after primary hip 

procedure(77) 

     Portuguese 

     National 

Number of 

revisions(38); 

Unknown FU. 

Aseptic loosening, deficient 

implantation stem, dislocation, 

dissociation, fracture implant, 

Aseptic loosening, deficient 

implantation, fracture of the 

implant, infection, luxation, 

N/R N/R 
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     Arthroplasty 

     Register  

infection, osteolysis stem, pain, 

PE wear, and 'other'(38) 

osteolysis, pain, polyethylene 

wear, and periprosthetic 

fracture(38) 

     Scottish 

     Arthroplasty 

     Project Joint 

     Registry  

Revision rates(20); 

Unknown FU. 

 

N/R N/R N/R 

Acute renal failure/acute myocardial infarction/CVA/ 

within 30-days after hip/knee procedure, mortality/deep 

venous thrombosis/pulmonary embolism within 90-days 

after hip/knee procedure, dislocation/infection withing 1-

year after hip/knee procedure(20) 

     Slovakian 

     National 

     Arthroplasty 

     Register 

Cumulative revision 

risks(65); 

1-month(65);  

3-month(65);  

1-year(65); 

2-year(65); 

3-year(65);  

4-year(65);  

5-year(65);  

6-year(65);  

7-year (only hips)(65);  

8-year (only hips)(65);  

9-year (only hips)(65). 

Acetabular protrusis, aseptic 

loosening of acetabular 

component, aseptic loosening of 

both components, aseptic 

loosening of femur component, 

big bone defect of acetabulum, 

big bone defect of femur, chronic 

infection, early infection, fracture 

of implant, girdlestone to THA, 

luxation, osteolysis of 

acetabulum, osteolysis of femur, 

paraarticular ossifications, 

periprosthetic fracture, 

polyethylene wear, spacer to 

THA, and 'other'(65) 

Aseptic loosening of femoral 

component, aseptic loosening of 

patellar component, aseptic 

loosening of tibial component, 

chronic infection, collateral 

ligament instability, early 

infection, fracture of the implant, 

instability of PCL, knee pain 

without loosening, luxation, 

malposition, patellar luxation, 

patellar pain, PE wear, 

periprosthetic fracture, spacer to 

TKA, stiffness, and 'other'(65) 

N/R N/R 

     Swiss 

     Arthroplasty 

     Register 

Cumulative revision 

rates(78); 

1-year(78);  

2-year(78);  

3-year(78);  

4-year(78);  

5-year(78);  

6-year(78);  

7-year(78). 

Acetabular osteolysis, acetabular 

protrusion, blood ion level, 

dislocation, femoral osteolysis, 

impingement, implant breakage, 

infection, loosening acetabular 

component,  loosening femoral 

component, metallosis, 

periprosthetic fracture, position 

orientation of stem, position 

orientation of the cup, squeaking, 

status after spacer, trochanter 

pathology, wear, and 'other'(78) 

Component malposition femur, 

component malposition tibia, 

femorotibial instability, 

infection, joint stiffness or 

arthrofibrosis, loosening femur, 

loosening patella, loosening tibia, 

pain, patella problems, patellar 

instability, periprosthetic fracture 

femur, periprosthetic fracture 

patella, periprosthetic fracture 

tibia, sizing femoral component, 

sizing tibial component, wear of 

inlay, and 'other'(78) 

N/R 
30-days, 90-days, 1-year, 2-years, 3-years, 4-years, 5-

years, and 6-years mortality after hip procedure(78) 

Orthopaedic arthroplasty registries – hips   



22 
 

     Czech 

     Republic 

     Arthroplasty 

     Register 

N/R N/R N/A N/R N/R 

     French 

     Arthroplasty 

     Register 

Cumulative revision 

risks & revision rate 

per 100 observed 

component years(79); 

1-year(79); 

2-year(79); 

3-year(79); 

4-year(79); 

5-year(79); 

6-year(79).  

Aseptic loosening, calcifications, 

deep acute infection, dislocation, 

head and neck resection, implant 

fracture, pain, peri-operative 

fracture, periprosthetic fracture, 

removal of material, septic 

loosening due to chronic 

infection, wear and/or osteolysis, 

and 'other'(79) 

N/A N/R N/R 

     Danish Hip 

     Arthroplasty 

     Register 

Revision rate per 100 

observed component 

years(67); 

Up to 25-year(67).  

Aseptic loosening acetabular 

component, aseptic loosening 

femoral component, aseptic 

loosening of femoral & 

acetabular component, 

component failure, dislocation, 

femoral fracture, infection, 

osteolysis without loosening, 

pain, PE wear without loosening, 

and 'other'(67) 

N/A N/R 

5-years mortality after primary THA, 5-years mortality 

after primary THA due to OA, blood transfusion within 7-

days after primary THA due to OA, rehospitalization after 

primary THA due to OA, rehospitalization after primary 

THA due to fracture, reprocedures within 1-year after 

primary THA due to infection, reprocedures within 2-

years after primary THA, reprocedures within 2-years 

after primary THA due to OA, reprocedures within 2-

years after primary THA due to fracture, re-revision 

(aseptic loosening (all)/component 

failure/dislocation/femoral fracture/infection/osteolysis 

without loosening/pain/Polyethylene wear without 

loosening/'other')(67) 

     Swedish Hip 

     Arthroplasty 

     Register 

Survival rates(26); 

2-year(26);  

5-year(26); 

<10-year(26); 

10-15year(26). 

Dislocation, implant fracture, 

infection, instability, loosening, 

periprosthetic fracture, and 

'other'(26) 

N/A 

Pre-operatively, 1-year, 6-

years, and 10-years post-

operatively (EQ VAS/EQ-

5D-5L index/pain 

VAS/satisfaction VAS)(26) 

2nd and 3rd revision (dislocation/extraction without 

registered insertion (yet)/infection/loosening/periprosthetic 

fracture/other), 9-years patient survival, 30-days and 90-

days mortality after hip procedure, adverse events within 

30- and 90-days after hip procedure (i.e., all kinds of 

readmissions that can be assumed to have a connection 

with the operation that has been carried out, divided into: 

cardiovascular/medical/surgical complications), 

reoperation in 1st/2nd/3rd year after hip procedure 

(allergy/ALVAL and/or pseudotumor/bleeding, 

hematoma/cup and/or liner wear/cyst and/or bursa/delayed 

fracture healing/difference in bone length/dislocation 
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and/or instability/dislocation/fracture of spacer/faulty 

inserted implant/fracture acetabulum/fracture 

femur/fracture under resurfacing prosthesis/heightened 

metal ion concentrations/heterotopic bone 

formation/implant rupture inclusive plate 

rupture/inadequate cementation/loose piece of 

cement/infection/loose implant part/loosening/malignant 

or benign tumor/material left behind (not cement)/nerve or 

vascular injury/osteolysis acetabulum and/or femur/per 

operative fracture (previous op.)/trochanteric problems, 

limb/unclear pain/wound complication (rupture, 

granuloma)/other)(26) 

Orthopaedic arthroplasty registries – knees   

     Danish 

     Knee 

     Arthroplasty 

     Register 

N/R N/A N/R N/R N/R 

     Swedish 

     Knee 

     Arthroplasty 

     Register  

Cumulative revision 

rates(72); 

Up to 10-years(72). 

N/A 

Fracture, infection, instability, 

loosening, patella, progress, 

wear, and 'other'(72) 

Pre-operatively and 1 year 

post-operatively (EQ5D/EQ-

VAS/KOOS/OMERACT-

OARSI/VAS-knee 

pain/VAS-satisfaction with 

the surgery)(72) 

Adverse events within 90-days after primary knee 

replacement (adverse surgical events/all/cardiovascular 

events/death within 90-days/other)(72) 

  



24 
 

  Table S8B: Orthopaedic registries – Domain ‘Safety & performance’ 

  
Frequency of 

feedback 

Level of feedback 

provided 

Feedback 

(time period) 
Outlier reports/procedures 

Accessibility 

of results 

Definition of 

outlier 
Number of outliers identified 

Orthopaedic arthroplasty registries – combined         

     Croatian Register of endoprothesis  N/R  N/R  N/R  N/R  N/R  N/R   N/R 

     German Arthroplasty Register  Annually(45) 
 Medical device 

 level(45) 

 1-, 2-, 3-, 4-, 

 5-years(45) 

 N/R (revisions per implant are 

 reported; statistical testing 

unknown)(45) 

 Publicly 

 available(45) 
 N/R  N/R 

     Finnish Arthroplasty Register  Annually(3) 

 Hospital- and 

 medical device 

 level(3) 

 1-, 3-, 5-years  

 (hospital 

 level) and 1-, 

 3-, 5-, 7-, 10 

 years (medical 

 device level)(3) 

 N/R (revisions per implant and 

 hospital are reported; statistical 

testing unknown)(3) 

 Publicly 

 available(3) 
 N/R  N/R 

     Irish National Orthopaedic Register 
 Annually and 

 quarterly(48) 
 N/R  N/R  N/R  N/R  N/R  N/R 

     Lithuanian Arthroplasty Register  N/R  N/R  N/R  N/R  N/R  N/R  N/R 

     Dutch Arthroplasty Register  Annually(51) 

 Hospital- and 

 medical device/ 

 level(51) 

 1- and 5- 

 years(51) 

 Revision outlier procedures for 

 hospitals and implants(6, 51) 

 Members 

 and 

 individual 

 hospitals(6) 

 N/R  N/R 

     Hungarian Arthroplasty  Register  N/R  N/R  N/R  N/R  N/R  N/R  N/R 

     Norwegian Arthroplasty Register  Annually(33) 

 Hospital- and 

 medical device 

 level(33) 

 10-years 

 (hospital 

 level) and 3- 

 and 10-years 

 (medical 

 device 

 level)(33) 

 N/R (durability of replacements 

 per hip implant and percentage 

 non-revised standard hip 

 patients per hospital are 

 reported; statistical testing 

unknown)(33) 

 Publicly 

 available(33) 
 N/R  N/R 

     Nordic Arthroplasty Register Association  N/R  N/R  N/R  N/R  N/R  N/R  N/R 
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     National Joint Registry for England, Wales, 

     Northern Ireland, the Isle of Man, and the 

     States of Guernsey  

 Annually(56) 

 Hospital-, medical 

 device-, and surgeon- 

 level(56) 

 Medical 

devices: 1-, 3-, 

5-, 10-, 

 15-, 17 

 years(56), 

Hospitals and 

surgeons: 1- 

and 3-year(90) 

Revision outlier performances 

for hospitals, implants, and 

surgeons(90)  

 Publicly 

 available(56, 

90) 

- Hospitals: 

outside the 

range based on 

the expected 

range of 

performance 

for hospitals(90) 

 

- Implants: 

having a more 

than twice 

prothesis time 

incident rate 

when 

compared to 

the group, 

allowing for 

confidence 

intervals(90) 

 

- Surgeon: 

Outside 99.8% 

 control limits 

 of funnel plot 

(analysing 90-

day mortality 

following THA 

and TKA)(90) 

Hospitals performing both THA 

and TKA:  

- 201 positive outlier hospitals 

and 7 negative outlier hospitals on 

compliance;  

- 218 positive outlier hospitals 

and 6 negative outlier hospitals on 

revision compliance;  

-  257 positive outlier hospitals 

and 38 negative outlier hospitals 

on consent;  

- 319 positive outlier hospitals 

and 8 negative outlier hospitals on 

valid NHS number;  

- 198 positive outlier hospitals 

and 79 negative outlier hospitals 

on time taken to enter data(90) 

 

Hospitals performing THA:  

- 7 positive outlier hospitals on 

compliance;  

- 6 positive outlier hospitals on 

revision compliance;  

- 5 positive outlier hospitals and 3 

negative outlier hospitals on 

consent;  

- 5 positive outlier hospitals and 2 

negative outlier hospitals on valid 

NHS number;  

- 3 positive outlier hospitals and 3 

negative outlier hospitals on time 

taken to enter data(90) 
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Hospitals performing TKA:  

- 2 positive outlier hospitals on 

compliance;  

- 2 positive outlier hospitals on 

revision compliance;  

- 1 negative outlier hospital on 

consent;  

- 1 positive outlier hospitals on 

valid NHS number;  

- 1 positive outlier hospitals and 1 

negative outlier hospital on time 

taken to enter data(90) 

 

- 31 component combinations 

(THA); 12 THA cups; 13 THA 

stems, and 17 TKA implants  

 

- No outlier surgeons identified(90) 

 

     Belgian National Arthroplasty Register  N/R  N/R  N/R  N/R  N/R  N/R  N/R 

     Catalan Arthroplasty Register   N/R  N/R  N/R  N/R  N/R  N/R  N/R 

     National Arthroplasty Registry of Slovenia   Annually(60, 61) 
 Medical device 

 level(60, 61) 
 N/R 

 N/R (revisions per implant are 

 reported; only numbers are 

shown, no statistical testing)(60, 

61) 

 Publicly 

 available(60, 

61) 

 N/R  N/R 

     Italian Arthroplasty Registry  N/R  N/R  N/R  N/R  N/R  N/R  N/R 

     Emilia-Romagna Region Arthroplasty Register  Annually(63) 
 Medical device 

 level(63) 
 5-years(63) 

 N/R (revisions per implant are 

 reported; statistical testing 

unknown)(63) 

 Publicly 

 available(63) 
 N/R  N/R 

     Romanian National Arthroplasty Register   N/R 

 Hospital- and 

 medical device 

 level(77) 

 2-, 5- and 10-  

 years (hospital  

 level) and  

 range ±8- to 

 N/R (implant survival & 

 reoperations per hospital and 

 implant are reported; statistical 

testing unknown)(77) 

 Publicly 

 available(77) 
 N/R  N/R 
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 13-years 

 (medical 

 device 

 level)(77) 

     Portuguese National Arthroplasty Register   N/R  Hospital level(38)  N/R 

 N/R (list of hospitals in which 

 revisions were performed; 

statistical testing unknown)(38) 

 Publicly 

 available(38) 
 N/R  N/R 

     Scottish Arthroplasty Project Joint Registry   Annually(20)  Hospital level(80) 

 30- and 90 

 days, 1-, 3-, 

 and 5 

 years(80) 

 Hospitals between 2-3SD are 

 alerted to their position and 

 advised to investigate this 

 internally, hospitals that have 

 exceeded >3 SD above the 

 mean are alerted as well and 

 required to conduct 

 investigations on this issue(80) 

 N/R 

 2-3SD above 

 the mean and 

 >3SD above 

 the mean(80) 

 2 hospitals (hip AMI within 30- 

 days), 1 hospital (hip ARF within 

 30-days), 2 hospitals (hip CVA 

 within 30-days), 2 hospitals (hip 

 infection within 1 year), 2 

 hospitals (hip mortality within 

 90-days), 2 hospitals (hip 

 revision within 1-year), 1 

 hospital (hip revision within 5- 

 years), 3 hospitals (knee ARF 

 within 30-days), 1 hospital (knee 

 infection within 1-year), 2 

 hospitals (knee mortality within 

 90-days), 1 hospital (knee 

 revision within 1-year), 2 

 hospitals (knee revision within 5- 

 years)(80) 

     Slovakian National Arthroplasty Register  N/R 

 Hospital- and 

 medical device 

 level(65) 

 N/R 

 Revisions per implant are 

 reported including relative risks 

 on revision; RR >5% are 

 marked in orange and >10% are 

 marked in red, revisions per 

 hospital are reported(65) 

 Publicly  

 available(65) 

 RR >5% and 

 RR >10%(65) 

 49 component combinations 

 (THA) of which 20 uncemented, 

 13 cemented, 8 hybrids, and 8 

 reverse hybrids(65) 

     Swiss Arthroplasty Register 
 Annually and 

quarterly(22) 

 Medical device  

 level(39) 
 2-years(39) 

 Revision per implant are 

 reported outlier status is set at 

 Publicly 

 available(39) 

 Revision rates 

 of more than 

 twice 

 12 component combinations 

 (THA) of which 9 uncemented, 3 
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 more than twice than the 

 relevant group average(39) 

 compared to 

 the relevant 

 group(39) 

 hybrids, and 3 TKA implants (all 

 component fixations)(39) 

Orthopaedic arthroplasty registries – hips                

     Czech Republic Arthroplasty Register  N/R  N/R  N/R  N/R  N/R  N/R  N/R 

     French Arthroplasty Register  Annually(79) 
 Medical device 

 level(79) 
 N/R 

 Revision rate per 100 observed 

 component years per implants 

 are reported, implants >1.3 

 revision rate per 100 observed 

 component years are considered 

 to raise concern(79) 

 Publicly 

 available(79) 

 Revision rates 

 of >1.3 per 

 100 observed 

 component 

 years(79) 

 3 cups (THA); 1 uncemented 

 cup; 1 cemented cup; 1 double 

 mobility cup uncemented, and 2 

 uncemented stems (THA)(79) 

     Danish Hip Arthroplasty Register  Annually(25)  Hospital level(67) 
 7-days, 2- and 

 5-years(67) 

 Blood transfusion rates within 

 7-days after primary THA due 

 to OA & rehospitalization after 

 primary THA & 

 rehospitalization after primary 

 THA due to OA & 

 rehospitalization after primary 

 THA due to fracture & 

 reprocedures within 2-years 

 after primary THA & 

 reprocedures within 2-years 

 after primary THA due to OA & 

 reprocedures within 2-years 

 after primary THA due to 

 fracture & 5-years mortality 

 after primary THA & 5-years  

 mortality after primary THA 

 due to OA per hospital are 

 reported (funnel plots)(67) 

 Publicly 

 available(67) 

 Outside 95% 

 control limits 

 of 

 funnel plot(67) 

 2 hospitals (rehospitalization 

 after primary THA), 3 hospitals 

 (rehospitalization after primary 

 THA due to fracture), 4 hospitals 

 (reprocedures within 2-years 

 after primary THA), 3 hospitals 

 (reprocedures within 2-years 

 after primary THA due to OA), 4 

 hospitals (5-years mortality after 

 primary THA), 3 hospitals (5 

 years mortality after primary 

 THA due to OA)(67) 

     Swedish Hip Arthroplasty Register  Annually(26) 

 Hospital-, medical 

 device- and surgeon 

 level(26) 

 90-days and 2- 

 years (surgeon 

 level), 2-, 5-, 

 Revision outlier procedures for 

 surgeons (e.g., above the 95% 

 CI for adverse events within 90- 

 Publicly 

 available as 

 well as 

 Above the 

 95% CI for 

 adverse events 

 1 surgeon for reoperations within 

 2-years (data 2016), 8 hospitals 

 on 5-years implant survival, 7 
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 10-years 

 (hospital 

 level) and <2-, 

 2-, and 5-years 

 (medical 

 device 

 level)(26) 

 days & reoperations within 2- 

 years after hip procedure), 30- 

 days adverse events, 90-days 

 adverse events, 5- and 10-years 

 implant survival per hospital 

 (95% CI interval for each 

 hospital above the average 30- 

 and 90-days adverse events 

 rates and survival rate), N/R 

 (reoperations within 2-years 

 after primary procedure per 

 hospital are reported; statistical 

testing unknown), revision on 

10-year survival 

 (based on log-rank tests with 

significance set at p<0,0005 

compared with control group)(26) 

 individual 

 reports to 

 hospitals(26) 

 within 90-days 

 & reoperations 

 within 2-years 

 after hip 

 procedure 

 based on the 

 average during 

 that period 

 (surgeon 

 level) and 

 95% CI per 

 hospital above 

 the average 5- 

 and 10-years 

 survival 

 rates(26) 

 hospitals on 10-years implant 

 survival, 14 hospitals on 30-days 

 adverse events (elective patients), 

 16 hospitals on 90-days adverse 

 events (elective patients), 5 

 hospitals on 30-days adverse 

 events (standard patients), 6 

 hospitals on 90-days adverse 

 events (standard patients), 5 

 hospitals on 30-days adverse 

 events (fracture patients), 2 

 hospitals on 90-days adverse 

 events (fracture patients), 7 

 hospitals on 30-days adverse 

 events (after first reoperation), 6 

 hospitals on 90-days adverse 

 events (after first operation), 4 

 hospitals on 30-days adverse 

 events (second or later 

 operation), 2 hospitals on 90- 

 days adverse events (second or 

 later operation), 6 hospitals on 

 30-days adverse events (after first 

 revision), 6 hospitals on 90-days 

 adverse events (after first 

 revision), 3 hospitals on 30-days 

 adverse events (after second or 

 later revision), 3 hospitals on 90- 

 days adverse events (after second 

 or later revision), 7 THA cups, 

and 1 THA stem(26) 

                

     Danish Knee Arthroplasty Register  N/R  N/R  N/R  N/R  N/R  N/R  N/R 
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     Swedish Knee Arthroplasty Register   Annually(72) 

 Hospital- and 

 medical device 

 level(72) 

 90-days 

 (hospital 

 level), N/R 

 (medical  

 device 

 level)(72) 

 N/R (all events/adverse surgical 

 events/cardiovascular 

 events/death/other events within 

 90-days per hospital (risk/1000) 

 are reported; statistical testing 

unknown), risk of revision per 

 implant are reported (marked in 

 red with higher risk ratio, based 

on risk of revision (RR); the 

 PFC-Sigma MBT implant is 

 used as reference), relative risk 

 of revision per hospital are 

 reported (marked in red with 

 higher risk ratio; statistical 

testing unknown)(72) 

 Publicly 

 available as 

 well as 

 individual 

 reports to 

 hospitals(72) 

 N/R 

 3 TKA implants (general risk of 

 revision), 4 TKA implants (risk 

 of revision when infection is not 

 considered to be a revision), 10 

 hospitals (relative risk of 

 revision), 9 hospitals (relative 

 risk of revision when infection is 

 not considered to be a 

 revision)(72) 
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