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Introduction 
 
This online annual report 2020 of the Dutch Arthroplasty Register (LROI) contains information on hip, knee, ankle, 
shoulder, elbow, wrist and finger arthroplasties in the Netherlands in 2019. In this annual report, the focus is on 
trends in arthroplasty procedures and on their outcomes. Furthermore, second revision rates of hip and knee 
arthroplasties in the Netherlands are shown for the first time. 
 
You will find data on: 
ω Prosthesis characteristics 
ω Surgical techniques 
ω Patient characteristics of patients who underwent an arthroplasty procedure 
ω tŀǘƛŜƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ twhaǎ όtŀǘƛŜƴǘ wŜǇƻǊǘŜŘ hǳǘŎƻƳŜ aŜŀǎǳǊŜǎύ 
ω Survival of prostheses, like overall and major first revision and second revision rates 
ω Data quality, like for example completeness and validity of the register 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Contact 
 
Dutch Arthroplasty Register (LROI) 
Bruistensingel 230 μ рнон !5 Ωǎ-Hertogenbosch | The Netherlands 
+31(0) 73 700 3420 | lroi@orthopeden.org 
www.lroi.nl  

http://www.lroi.nl/


Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

4 
 

Colophon 
 

Analyses and editorial board 
I.M.A. (Ilse) de Reus MSc, researcher, LROI head office, Ψǎ-Hertogenbosch, the Netherlands 
A. (Anneke) Spekenbrink-Spooren MSc, ǊŜǎŜŀǊŎƘŜǊΣ [whL ƘŜŀŘ ƻŦŦƛŎŜΣ Ωǎ-Hertogenbosch, the Netherlands 
N.A.J. (Nicole) Stokman-Coppens, secretary employeeΣ [whL ƘŜŀŘ ƻŦŦƛŎŜΣ Ωǎ-Hertogenbosch, the Netherlands 
Dr. ir. L.N. (Liza) van Steenbergen, ŜǇƛŘŜƳƛƻƭƻƎƛǎǘΣ [whL ƘŜŀŘ ƻŦŦƛŎŜΣ Ωǎ-Hertogenbosch, the Netherlands 
G.A.W. (Geke) Denissen MSc, ƳŀƴŀƎŜǊΣ [whL ƘŜŀŘ ƻŦŦƛŎŜΣ Ωǎ-Hertogenbosch, the Netherlands 
E. (Edith) Rijnsburger, ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ŀŘǾƛǎŜǊΣ bh± ƘŜŀŘ ƻŦŦƛŎŜΣ Ωǎ-Hertogenbosch, the Netherlands 
Drs. C.R. (Chris) van der Togt, bh± ŘƛǊŜŎǘƻǊΣ Ωǎ-Hertogenbosch, the Netherlands 
  
LROI executive board 
Prof. dr. R.G.H.H. (Rob) Nelissen, chairman, orthopaedic surgeon, LUMC, Leiden, the Netherlands 
Drs. A.M.E. (Anouk) Giesberts, secretary general, orthopaedic surgeon, Maxima Medisch Centrum Eindhoven, the 
Netherlands 
Dr. H.W.B. (Bart) Schreuder, treasurer, orthopaedic surgeon, Radboudumc, Nijmegen, the Netherlands 
Dr. T. (Taco) Gosens, scientific secretary general, orthopaedic surgeon, ETZ Elisabeth, Tilburg, the Netherlands  
 
LROI scientific advisory board  
Dr. R.W. (Reinoud) Brouwer, chairman, orthopaedic surgeon, Martini Ziekenhuis, Groningen, the Netherlands 
Drs. C.M. (Christine) Catlender, patient representative, NPCF, Utrecht, the Netherlands 
Mr. drs. B.J. (Bert Jan) Groenink, privacy jurist, Catharina Ziekenhuis, Eindhoven, The Netherlands 
Dr. G. (Gerjon) Hannink, epidemiologist, Radboudumc, Nijmegen, the Netherlands 
Dr. A. (Anne) Karelse, orthopaedic surgeon, ZorgSaam Zeeuws-Vlaanderen, Terneuzen, the Netherlands 
Dr. M.P. (Matthijs) Somford, orthopaedic surgeon, Rijnstate, Arnhem, the Netherlands 
Dr. S.L. (Stéphanie) van der Pas, statistician, Amsterdam UMC, Amsterdam, the Netherlands 
Dr. E.M. (Ewald) Bronkhorst, biostatistician, Radboudumc, Nijmegen, the Netherlands 
Dr. D. (Dennis) Janssen, biomechanical engineer, Radboudumc, Nijmegen, the Netherlands 
Dr. R.C.I. (Rutger) van Geenen, orthopaedic surgeon, Amphia, Breda, the Netherlands 
Dr. M.G.J. (Maaike) Gademan, epidemiologist, LUMC, Leiden, the Netherlands 
Dr. T. (Taco) Gosens, scientific secretary general LROI executive board, orthopaedic surgeon, ETZ Elisabeth, Tilburg, 
the Netherlands  
Prof. dr. B.W. (Wim) Schreurs, auditor, orthopaedic surgeon, Radboudumc, Nijmegen, the Netherlands 
 
Orthopaedic association 
Netherlands Orthopaedic Association (NOV) 
  
Layout 
Reports BV, Almere, the Netherlands 
Photography 
Puur Pulles Fotografie, Hilversum, the Netherlands 
Werry Crone, Utrecht, the Netherlands 
Site by 
Gopublic, Amsterdam, the Netherlands 
  
ϭ Ωǎ-Hertogenbosch, Netherlands Orthopaedic Association (NOV), LROI organization, www.lroi.nl 
  
All information in this report was composed with the utmost care. If any changes or modifications will be made after 
publication, these will be published on this website. 
 
All rights reserved. No part of this document or any of its contents may be reproduced, copied, modified, adapted, 
stored in an automated data file or made public, in any form or in any way, electronic, nor mechanic, nor by 
photocopies, recordings or in any other way, without prior written consent of the LROI. 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

5 
 

Contents 

 
Introduction ........................................................................................................................................... 3 

Contact................................................................................................................................................... 3 

Colophon ................................................................................................................................................ 4 

Contents ................................................................................................................................................. 5 

Hip arthroplasty ................................................................................................................................... 15 

Numbers ...................................................................................................................................................................... 15 

Registered procedures 2007-2019 .......................................................................................................................... 15 

Type of procedures 2010-2019 ............................................................................................................................... 15 

Type of procedure per hospital ............................................................................................................................... 16 

Type of procedure by type of hospital .................................................................................................................... 16 

Total hip arthroplasty.................................................................................................................................................. 17 

Demographics ......................................................................................................................................................... 17 

Patient characteristics by diagnosis .................................................................................................................... 17 

Age category 2010-2019 ..................................................................................................................................... 18 

Previous surgery 2014-2019 ............................................................................................................................... 18 

Surgical techniques ................................................................................................................................................. 19 

Surgical approach 2010-2019 ............................................................................................................................. 19 

Fixation 2010-2019 ............................................................................................................................................. 19 

Prosthesis characteristics ........................................................................................................................................ 20 

ODEP acetabular component .............................................................................................................................. 20 

ODEP femoral component .................................................................................................................................. 20 

Type of bonegraft 2014-2019 ............................................................................................................................. 21 

Type of acetabular component  2010-2019 ........................................................................................................ 21 

Femoral head diameter 2010-2019 .................................................................................................................... 22 

Materials ................................................................................................................................................................. 22 

Cemented acetabular component 2010-2019 .................................................................................................... 22 

Uncemented acetabular component 2010-2019................................................................................................ 23 

Inlay 2010-2019................................................................................................................................................... 23 

Femur component 2010-2019 ............................................................................................................................ 24 

Femoral head component 2010-2019 ................................................................................................................ 24 

Articulation 2010-2019 ....................................................................................................................................... 25 

Articulation by age category ............................................................................................................................... 25 

Bone cement ........................................................................................................................................................... 26 

Antibiotics 2010-2019 ......................................................................................................................................... 26 

Viscosity 2010-2019 ............................................................................................................................................ 26 

Vacuum mixing system 2010-2019 ..................................................................................................................... 27 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

6 
 

Most frequently registered ..................................................................................................................................... 27 

Components ........................................................................................................................................................ 27 

Types of bone cement ......................................................................................................................................... 28 

Practice variation .................................................................................................................................................... 28 

Surgical approach ................................................................................................................................................ 28 

Fixation ................................................................................................................................................................ 28 

Femoral head diameter....................................................................................................................................... 29 

Articulation.......................................................................................................................................................... 29 

Hip hemiarthroplasty .................................................................................................................................................. 30 

Demographics ......................................................................................................................................................... 30 

Surgical techniques ................................................................................................................................................. 31 

Surgical approach 2010-2019 ............................................................................................................................. 31 

Fixation 2010-2019 ............................................................................................................................................. 31 

Most frequently registered ..................................................................................................................................... 32 

Components ........................................................................................................................................................ 32 

Types of bone cement ......................................................................................................................................... 32 

Hip revision arthroplasty ............................................................................................................................................. 32 

Type of revision 2010-2019..................................................................................................................................... 32 

Reasons for revision 2014-2019 .............................................................................................................................. 33 

Surgical techniques ................................................................................................................................................. 33 

Fixation 2010-2019 ............................................................................................................................................. 33 

Bone cement antibiotics 2010-2019 ................................................................................................................... 34 

Most frequently registered ..................................................................................................................................... 34 

Components ........................................................................................................................................................ 34 

Types of bone cement ......................................................................................................................................... 35 

Survival ........................................................................................................................................................................ 35 

Revision within 1 year ............................................................................................................................................. 35 

By type of revision ............................................................................................................................................... 35 

Overall revision per hospital ............................................................................................................................... 35 

Major revision per hospital ................................................................................................................................. 36 

Reasons for revision by type of revision ............................................................................................................. 36 

Revision within 11 years ......................................................................................................................................... 37 

Overall ................................................................................................................................................................. 37 

By gender ............................................................................................................................................................ 38 

By age category ................................................................................................................................................... 39 

By diagnosis ......................................................................................................................................................... 40 

By ASA score ........................................................................................................................................................ 41 

Revision per component ......................................................................................................................................... 42 

Cemented primary THA....................................................................................................................................... 42 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

7 
 

Uncemented primary THA .................................................................................................................................. 43 

Bone cement ....................................................................................................................................................... 44 

Resurfacing hip arthroplasty ............................................................................................................................... 44 

Major revision per component ............................................................................................................................... 45 

Cemented primary THA....................................................................................................................................... 45 

Uncemented primary THA .................................................................................................................................. 45 

Rerevision ................................................................................................................................................................ 46 

Overall second revision ....................................................................................................................................... 46 

By type of first revision ....................................................................................................................................... 47 

By time to first revision ....................................................................................................................................... 48 

Reasons for seconds revision by type of first revision ........................................................................................ 48 

PROMs ......................................................................................................................................................................... 49 

Response  2014-2019 .............................................................................................................................................. 49 

Mean scores (preoperative, 3 months and 12 months) ......................................................................................... 50 

NRS (rest) ............................................................................................................................................................ 50 

NRS (activity) ....................................................................................................................................................... 51 

EQ5D index score ................................................................................................................................................ 52 

EQ5D thermometer ............................................................................................................................................. 53 

HOOS-PS score .................................................................................................................................................... 54 

Oxford Hip score ................................................................................................................................................. 55 

Anchor question: Daily functioning..................................................................................................................... 56 

Knee arthroplasty ................................................................................................................................. 57 

Numbers ...................................................................................................................................................................... 57 

Registered procedures 2007-2019 .......................................................................................................................... 57 

Type of procedures 2010-2019 ............................................................................................................................... 57 

Type of procedure per hospital ............................................................................................................................... 58 

Type of procedure by type of hospital .................................................................................................................... 58 

Type of primary knee prosthesis by type of hospital .............................................................................................. 59 

Type of primary knee prosthesis by age category .................................................................................................. 59 

Patient characteristics ................................................................................................................................................. 60 

By type of knee prosthesis ...................................................................................................................................... 60 

By diagnosis ............................................................................................................................................................. 61 

Age category 2010-2019 ......................................................................................................................................... 62 

Previous surgery 2014-2019 ................................................................................................................................... 62 

Total knee arthroplasty ............................................................................................................................................... 63 

Surgical techniques ................................................................................................................................................. 63 

Surgical approach 2010-2019 ............................................................................................................................. 63 

Fixation 2010-2019 ............................................................................................................................................. 63 

Prosthesis characteristics ........................................................................................................................................ 64 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

8 
 

ODEP rating ......................................................................................................................................................... 64 

Type of bonegraft 2014-2019 ............................................................................................................................. 64 

Type of femur component 2010-2019 ................................................................................................................ 65 

Implantation of patella 2010-2019 ..................................................................................................................... 65 

Materials ................................................................................................................................................................. 66 

Femur component 2010-2019 ............................................................................................................................ 66 

Tibia component 2010-2019 ............................................................................................................................... 66 

Insert 2010-2019 ................................................................................................................................................. 67 

Patella component 2010-2019 ............................................................................................................................ 67 

Bone cement ........................................................................................................................................................... 68 

Antibiotics 2010-2019 ......................................................................................................................................... 68 

Viscosity 2010-2019 ............................................................................................................................................ 68 

Vacuum mixing system 2010-2019 ..................................................................................................................... 69 

Most frequently registered ..................................................................................................................................... 69 

Total knee prostheses ......................................................................................................................................... 69 

Types of bone cement ......................................................................................................................................... 69 

Practice variation .................................................................................................................................................... 70 

Surgical approach ................................................................................................................................................ 70 

Fixation ................................................................................................................................................................ 70 

Type of femur component .................................................................................................................................. 70 

Implantation of patella ....................................................................................................................................... 71 

Unicondylar knee arthroplasty ................................................................................................................................... 71 

Surgical techniques ................................................................................................................................................. 71 

Surgical approach 2010-2019 ............................................................................................................................. 71 

Fixation 2010-2019 ............................................................................................................................................. 72 

Most frequently registered ..................................................................................................................................... 72 

Unicondylar knee prostheses .............................................................................................................................. 72 

Types of bone cement ......................................................................................................................................... 72 

Patellofemoral knee arthroplasty ............................................................................................................................... 73 

Surgical techniques ................................................................................................................................................. 73 

Surgical approach 2010-2019 ............................................................................................................................. 73 

Fixation 2010-2019 ............................................................................................................................................. 73 

Most frequently registered ..................................................................................................................................... 73 

Patellofemoral knee prostheses ......................................................................................................................... 73 

Types of bone cement ......................................................................................................................................... 74 

Knee revision arthroplasty .......................................................................................................................................... 74 

Type of revision 2010-2019..................................................................................................................................... 74 

Reasons for revision 2014-2019 .............................................................................................................................. 74 

Surgical techniques ................................................................................................................................................. 75 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

9 
 

Fixation 2010-2019 ............................................................................................................................................. 75 

Conversion to TKA 2010-2019............................................................................................................................. 75 

Bone cement antibiotics 2010-2019 ................................................................................................................... 76 

Most frequently registered ..................................................................................................................................... 76 

Components ........................................................................................................................................................ 76 

Types of bone cement ......................................................................................................................................... 77 

Survival ........................................................................................................................................................................ 77 

Revision within 1 and 3 years ................................................................................................................................. 77 

By type of revision ............................................................................................................................................... 77 

Overall revision per hospital ............................................................................................................................... 77 

Major revision per hospital ................................................................................................................................. 78 

Reasons for revision by type of revision ............................................................................................................. 78 

Revision within 11 years ......................................................................................................................................... 79 

TKA overall .......................................................................................................................................................... 79 

TKA by gender ..................................................................................................................................................... 80 

TKA by age category ............................................................................................................................................ 81 

TKA by diagnosis ................................................................................................................................................. 82 

TKA by ASA score ................................................................................................................................................ 83 

UKA overall .......................................................................................................................................................... 84 

Revision per component ......................................................................................................................................... 85 

Cemented primary TKA ....................................................................................................................................... 85 

Uncemented primary TKA ................................................................................................................................... 86 

Bone cement TKA ................................................................................................................................................ 87 

UKA ...................................................................................................................................................................... 88 

Major revision per component ............................................................................................................................... 89 

Cemented primary TKA ....................................................................................................................................... 89 

Uncemented primary TKA ................................................................................................................................... 90 

Rerevision ................................................................................................................................................................ 91 

Overall second revision ....................................................................................................................................... 91 

By type of first revision ....................................................................................................................................... 92 

By time to first revision ....................................................................................................................................... 93 

Reasons for seconds revision by type of first revision ........................................................................................ 94 

PROMs ......................................................................................................................................................................... 94 

Response 2014-2019 ............................................................................................................................................... 94 

Mean scores (pre-operative, 6 months and 12 months) ........................................................................................ 95 

NRS (rest) ............................................................................................................................................................ 95 

NRS (activity) ....................................................................................................................................................... 96 

EQ5D index score ................................................................................................................................................ 97 

EQ5D thermometer ............................................................................................................................................. 98 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

10 
 

KOOS-PS score ..................................................................................................................................................... 99 

Oxford Knee score ............................................................................................................................................. 100 

NRS (satisfaction) .............................................................................................................................................. 101 

Anchor question: Daily functioning................................................................................................................... 102 

Anchor question: Pain ....................................................................................................................................... 103 

Ankle arthroplasty .............................................................................................................................. 104 

Numbers .................................................................................................................................................................... 104 

Registered procedures 2014-2019 ........................................................................................................................ 104 

Type of procedures 2014-2019 ............................................................................................................................. 104 

Type of procedure per hospital ............................................................................................................................. 104 

Type of procedure by type of hospital .................................................................................................................. 105 

Primary ankle arthroplasty ....................................................................................................................................... 106 

Demographics ....................................................................................................................................................... 106 

Patient characteristics by diagnosis .................................................................................................................. 106 

Age category 2014-2019 ................................................................................................................................... 107 

Previous surgery 2016-2019 ............................................................................................................................. 107 

Surgery and prosthesis .......................................................................................................................................... 108 

Surgical approach 2014-2019 ........................................................................................................................... 108 

Fixation  2014-2019........................................................................................................................................... 108 

Type of bonegraft 2014-2019 ........................................................................................................................... 109 

Medial malleolus osteotomy 2014-2019 .......................................................................................................... 109 

Extension heel cord 2014-2019 ........................................................................................................................ 110 

Most frequently registered ankle prostheses ................................................................................................... 110 

Ankle revision arthroplasty ....................................................................................................................................... 110 

Type of revision 2014-2019................................................................................................................................... 110 

Reasons for revision 2016-2019 ............................................................................................................................ 111 

Shoulder arthroplasty ......................................................................................................................... 112 

Numbers .................................................................................................................................................................... 112 

Registered procedures 2014-2019 ........................................................................................................................ 112 

Procedures 2014-2019 .......................................................................................................................................... 112 

Type of procedure per hospital ............................................................................................................................. 112 

Type of procedure by type of hospital .................................................................................................................. 113 

Type of primary shoulder prosthesis by type of hospital ..................................................................................... 113 

Type of primary shoulder prosthesis by age category .......................................................................................... 114 

Primary shoulder arthroplasty .................................................................................................................................. 115 

Demographics ....................................................................................................................................................... 115 

Patient characteristics by type of shoulder prosthesis ..................................................................................... 115 

Age category 2014-2019 ................................................................................................................................... 116 

Previous surgery by type of shoulder prosthesis .............................................................................................. 116 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

11 
 

Surgical techniques ............................................................................................................................................... 117 

Surgical approach by type of shoulder prosthesis ............................................................................................ 117 

Fixation by type of shoulder prosthesis ............................................................................................................ 117 

Bone cement ......................................................................................................................................................... 118 

Antibiotics by type of shoulder prosthesis........................................................................................................ 118 

Viscosity by type of shoulder prosthesis ........................................................................................................... 118 

Vacuum mixing system by type of shoulder prosthesis .................................................................................... 119 

Most frequently registered components .............................................................................................................. 119 

Reverse total shoulder arthroplasty ................................................................................................................. 119 

Total anatomical shoulder arthroplasty ............................................................................................................ 120 

Shoulder hemiarthroplasty ............................................................................................................................... 120 

Most frequently registered types of bone cement ............................................................................................... 120 

Reverse total shoulder arthroplasty ................................................................................................................. 120 

Total anatomical shoulder arthroplasty ............................................................................................................ 121 

Shoulder hemiarthroplasty ............................................................................................................................... 121 

Shoulder revision arthroplasty .................................................................................................................................. 121 

Type of revision 2014-2019................................................................................................................................... 121 

Reasons for revision 2014-2019 ............................................................................................................................ 122 

Surgical techniques ............................................................................................................................................... 122 

Fixation 2014-2019 ........................................................................................................................................... 122 

Conversion to TSA 2014-2019 ........................................................................................................................... 123 

Bone cement antibiotics 2014-2019 ................................................................................................................. 123 

Most frequently registered ................................................................................................................................... 124 

Components ...................................................................................................................................................... 124 

Types of bone cement ....................................................................................................................................... 124 

Survival ...................................................................................................................................................................... 124 

Revision within 1 year ........................................................................................................................................... 124 

By type of shoulder arthroplasty ...................................................................................................................... 124 

Reasons for revision .......................................................................................................................................... 125 

Revision within 5 years ......................................................................................................................................... 125 

By type of shoulder arthroplasty ...................................................................................................................... 125 

Reverse total shoulder arthroplasty by demographics ..................................................................................... 126 

Total anatomical shoulder arthroplasty by demographics ............................................................................... 127 

PROMs ....................................................................................................................................................................... 128 

Response 2019 ...................................................................................................................................................... 128 

Mean scores (pre-operative, 3 months and 12 months) ...................................................................................... 129 

NRS (rest) .......................................................................................................................................................... 129 

NRS (activity) ..................................................................................................................................................... 130 

EQ5D index score .............................................................................................................................................. 131 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

12 
 

EQ5D thermometer ........................................................................................................................................... 132 

Oxford Shoulder score ...................................................................................................................................... 133 

Recommendation .............................................................................................................................................. 134 

Anchor question: Daily functioning................................................................................................................... 135 

Anchor question: Pain ....................................................................................................................................... 136 

Elbow arthroplasty ............................................................................................................................. 137 

Numbers .................................................................................................................................................................... 137 

Registered procedures 2014-2019 ........................................................................................................................ 137 

Procedures 2014-2019 .......................................................................................................................................... 137 

Type of procedure per hospital ............................................................................................................................. 137 

Type of procedure by type of hospital .................................................................................................................. 138 

Primary elbow arthroplasty ...................................................................................................................................... 139 

Demographics ....................................................................................................................................................... 139 

Patient characteristics by type of elbow prosthesis ......................................................................................... 139 

Age category 2014-2019 ................................................................................................................................... 140 

Previous surgery 2016-2019 ............................................................................................................................. 140 

Surgical techniques ............................................................................................................................................... 141 

Surgical approach 2014-2019 ........................................................................................................................... 141 

Fixation 2014-2019 ........................................................................................................................................... 141 

Bone cement ......................................................................................................................................................... 142 

Antibiotics 2014-2019 ....................................................................................................................................... 142 

Viscosity 2014-2019 .......................................................................................................................................... 142 

Vacuum mixing system 2014-2019 ................................................................................................................... 143 

Most frequently registered ................................................................................................................................... 143 

Elbow prostheses .............................................................................................................................................. 143 

Types of bone cement ....................................................................................................................................... 143 

Elbow revision arthroplasty ...................................................................................................................................... 144 

Type of revision 2014-2019................................................................................................................................... 144 

Reasons for revision 2016-2019 ............................................................................................................................ 144 

Surgery and prosthesis .......................................................................................................................................... 145 

Fixation 2014-2019 ........................................................................................................................................... 145 

Conversion to TEA 2014-2019 ........................................................................................................................... 145 

Bone cement antibiotics 2014-2019 ................................................................................................................. 146 

Most frequently registered components .......................................................................................................... 146 

Most frequently registered types of bone cement ........................................................................................... 147 

Wrist arthroplasty .............................................................................................................................. 148 

Numbers .................................................................................................................................................................... 148 

Registered procedures 2017-2019 ........................................................................................................................ 148 

Type of procedure per hospital ............................................................................................................................. 148 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

13 
 

Primary wrist arthroplasty ........................................................................................................................................ 149 

Demographics ....................................................................................................................................................... 149 

Patient characteristics ....................................................................................................................................... 149 

Previous surgery ................................................................................................................................................ 149 

Surgery and prosthesis .......................................................................................................................................... 150 

Most frequently registered components .......................................................................................................... 150 

Wrist revision arthroplasty ....................................................................................................................................... 150 

Type of revision ..................................................................................................................................................... 150 

Reasons for revision .............................................................................................................................................. 150 

Finger arthroplasty ............................................................................................................................. 151 

Numbers .................................................................................................................................................................... 151 

Registered procedures 2017-2019 ........................................................................................................................ 151 

Type of procedure per hospital ............................................................................................................................. 151 

Type of primary finger prosthesis ......................................................................................................................... 151 

Primary finger arthroplasty ....................................................................................................................................... 152 

Demographics ....................................................................................................................................................... 152 

Patient characteristics by specialism ................................................................................................................ 152 

Previous surgery ................................................................................................................................................ 153 

Surgery and prosthesis .......................................................................................................................................... 153 

Surgical approach .............................................................................................................................................. 153 

Soft tissue stabilisation ..................................................................................................................................... 153 

Finger revision arthroplasty ...................................................................................................................................... 154 

Type of revision ..................................................................................................................................................... 154 

Reasons for revision .............................................................................................................................................. 154 

Data quality ........................................................................................................................................ 155 

Completeness ............................................................................................................................................................ 155 

Coverage and completeness ................................................................................................................................. 155 

Overall completeness per arthroplasty................................................................................................................. 156 

Validity ...................................................................................................................................................................... 156 

Overall validity ...................................................................................................................................................... 156 

Validity per variable .............................................................................................................................................. 157 

General .............................................................................................................................................. 158 

Methodology of survival analyses............................................................................................................................. 158 

Participating hospitals ............................................................................................................................................... 159 

General hospitals .................................................................................................................................................. 159 

University medical centres .................................................................................................................................... 160 

Private hospitals .................................................................................................................................................... 160 

Definitions and abbreviations ................................................................................................................................... 161 

Definitions ............................................................................................................................................................. 161 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

14 
 

Abbreviations ........................................................................................................................................................ 167 

 

  



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

15 
 

Hip arthroplasty 
Numbers 

Registered procedures 2007-2019  

 
 
 

Type of procedures 2010-2019 

 
  



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

16 
 

Type of procedure per hospital  

 
 

Type of procedure by type of hospital  

 
 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

17 
 

Total hip arthroplasty 

Demographics 

Patient characteristics by diagnosis  

 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

18 
 

Age category 2010-2019  

 
 

Previous surgery 2014-2019  

 
 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

19 
 

Surgical techniques 

Surgical approach 2010-2019  

 
 

Fixation 2010-2019 

 
 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

20 
 

Prosthesis characteristics 

ODEP acetabular component  

 
 

ODEP femoral component  

 
 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

21 
 

Type of bonegraft 2014-2019  

 
 

Type of acetabular component  2010-2019  
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Femoral head diameter 2010-2019  

 
 

Materials 

Cemented acetabular component 2010-2019 
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Uncemented acetabular component 2010-2019 

 
 

Inlay 2010-2019 
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Femur component 2010-2019  

 
 

Femoral head component 2010-2019  
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Articulation 2010-2019  

 
 

Articulation by age category  
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Bone cement 

Antibiotics 2010-2019 

 
 

Viscosity 2010-2019  
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Vacuum mixing system 2010-2019  

 
 

Most frequently registered  

Components   
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Types of bone cement  

 
 

Practice variation 

Surgical approach   

 
 

Fixation  
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Femoral head diameter   

 
Articulation   
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Hip hemiarthroplasty 

Demographics    

 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

31 
 

Surgical techniques 

Surgical approach 2010-2019 

 
 

Fixation 2010-2019 
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Most frequently registered   

Components  

 
 

Types of bone cement  

 
 

Hip revision arthroplasty 

Type of revision 2010-2019   

 



Dutch Arthroplasty Register (LROI) © 2020 

Online LROI annual report 2020 
www.lroi-report.nl | www.lroi-rapportage.nl 

33 
 

Reasons for revision 2014-2019 

 
 

Surgical techniques 

Fixation 2010-2019 
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Bone cement antibiotics 2010-2019 

 
 

Most frequently registered  

Components    
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Types of bone cement    

 
 

Survival 

Revision within 1 year 

By type of revision    

 
 

Overall revision per hospital  
FIGURE Funnel plot of proportion of hip revision arthroplasties within one year after a total hip arthroplasty per 
hospital in the Netherlands in 2014-2018 (n=148,522) 

 
Please note: The proportions of revisions within 1 year per hospital were adjusted for casemix factors age, gender, ASA score and diagnosis 
(osteoarthritis versus other). 
THA: total hip arthroplasty; CI: confidence interval. 
 

The mean 1-year revision percentage is 1.8 (95% CI: 1.7-1.9 ) in the Netherlands in 2014-2018. Confidence intervals indicate 
the plausible range of outcome if all hospitals perform equally well. 
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Major revision per hospital  
FIGURE Funnel plot of proportion of hip major revision arthroplasties within one year after a total hip arthroplasty 
per hospital in the Netherlands in 2014-2018 (n=148,522) 

 
Please note: Major revision is defined as revision of at least acetabulum or femur component 
Please note: The proportions of revisions within 1 year per hospital were adjusted for casemix factors age, gender, ASA score and diagnosis 
(osteoarthritis versus other). 

THA: total hip arthroplasty; CI: confidence interval. 

 

The mean 1-year revision percentage is 1.2 (95% CI: 1.2-1.2 ) in the Netherlands in 2014-2018. Confidence intervals 
indicate the plausible range of outcome if all hospitals perform equally well. 

 

Reasons for revision by type of revision     
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Revision within 11 years 

Overall   
FIGURE Cumulative revision percentage of total hip arthroplasties by type of revision in the Netherlands in 2007-
2019 (n=325,334) 
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By gender  
 FIGURE Cumulative revision percentage of total hip arthroplasties by gender in the Netherlands in 2007-2019 
(n=324,806) 
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By age category   
FIGURE Cumulative revision percentage of total hip arthroplasties by age category in the Netherlands in 2007-
2019 (n=314,245) 
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By diagnosis   
FIGURE Cumulative revision percentage of total hip arthroplasties by diagnosis in the Netherlands in 2007-2019 
(n=322,718) 
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By ASA score  
 FIGURE Cumulative revision percentage of total hip arthroplasties by ASA score in the Netherlands in 2007-2019 
(n=305,156) 
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Revision per component  

Cemented primary THA    
TABLE Cumulative revision percentages of cemented primary total hip arthroplasties by prosthesis component combination of patients who underwent a THA for 
osteoarthritis in the Netherlands in 2007-2019 (n=74,095) 

 
 
¹ Revision of at least the acetabulum or femur component. 
* Denotes prosthesis combinations with no reported use in primary THAs in 2019. 
Please note: n.a. if <50 cases were at risk; THA: total hip arthroplasty; CI: confidence interval; IQR: interquartile range. 
 

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the experience of the surgeon 
performing the procedure, femoral head size and articulation of the prosthesis may have influenced the cumulative revision percentages. 
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Uncemented primary THA    
TABLE Cumulative major revision percentages of the most frequently used uncemented primary total hip arthroplasties by prosthesis component combination of 
patients who underwent a tha for osteoarthritis in the Netherlands in 2007-2019 (n=179,994) 

 
¹ Revision of at least the acetabulum or femur component. 
Please note: n.a. if <50 cases were at risk; THA: total hip arthroplasty; CI: confidence interval; IQR: interquartile range. 
 

Results must be interpreted with caution. Patient characteristics like age and diagnosis, as well as procedure characteristics like the experience of the surgeon 
performing the procedure, femoral head size and articulation of the prosthesis may have influenced the cumulative revision percentages. 
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Bone cement    

 
Resurfacing hip arthroplasty 
FIGURE Cumulative revision percentages of primary resurfacing hip arthroplasties by type of prosthesis of patients 
who underwent a RHA in the Netherlands in 2007-2019 (n=2,887) 
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Major revision per component 

Cemented primary THA    

 
 

Uncemented primary THA    
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Rerevision 

Overall second revision 
FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision in the 
Netherlands in 2007-2019 (n=9,895) 
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By type of first revision 
FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision by type of 
first revision in the Netherlands in 2007-2019 (n=9,895) 
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By time to first revision 
FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision by time to 
first revision in the Netherlands in 2007-2019 (n=8,301) 

 

 
 

Reasons for seconds revision by type of first revision 
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PROMs  

Response  2014-2019 
FIGURE Pre-operative, 3 months and 12 months postoperative response percentage of patients who underwent a 
THA for osteoarthritis per pre-operative PROMs registering hospital (n=89) in the Netherlands in 2014-2019 
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Mean scores (preoperative, 3 months and 12 months) 

NRS (rest)   
FIGURE Mean pre-operative, 3 months and 12 months postoperative NRS (rest) scores of patients who underwent 
a THA for osteoarthritis by gender in the Netherlands in 2014-2019 
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NRS (activity)   
FIGURE Mean pre-operative, 3 months and 12 months postoperative NRS (activity) scores of patients who 
underwent a THA for osteoarthritis by gender in the Netherlands in 2014-2019 
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EQ5D index score   
FIGURE Mean pre-operative, 3 months and 12 months postoperative EQ-5D Index scores of patients who 
underwent a THA for osteoarthritis by gender in the Netherlands in 2014-2019 
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EQ5D thermometer   
FIGURE Mean pre-operative, 3 months and 12 months postoperative EQ-5D thermometer scores of patients who 
underwent a THA for osteoarthritis by gender in the Netherlands in 2014-2019 
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HOOS-PS score   
FIGURE Mean pre-operative, 3 months and 12 months postoperative HOOS-PS scores of patients who underwent 
a THA for osteoarthritis by gender in the Netherlands in 2014-2019 
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Oxford Hip score   
FIGURE Mean pre-operative, 3 months and 12 months postoperative Oxford Hip scores of patients who 
underwent a THA for osteoarthritis by gender in the Netherlands in 2014-2019 
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Anchor question: Daily functioning 
FIGURE Mean 3 months and 12 months postoperative Change in daily functioning of patients who underwent a 
THA for osteoarthritis by gender in the Netherlands in 2014-2019 
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Knee arthroplasty 
Numbers 

Registered procedures 2007-2019 

 
 

Type of procedures 2010-2019  
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Type of procedure per hospital  

 
 

Type of procedure by type of hospital  
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Type of primary knee prosthesis by type of hospital  

 
 

Type of primary knee prosthesis by age category  
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Patient characteristics 

By type of knee prosthesis  
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By diagnosis    
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Age category 2010-2019 

 
 

Previous surgery 2014-2019 
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Total knee arthroplasty 

Surgical techniques 

Surgical approach 2010-2019 

 
 

Fixation 2010-2019  
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Prosthesis characteristics 

ODEP rating 

 
 

Type of bonegraft 2014-2019  

 
 
















































































































































































































