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Introduction 
 

Welcome to LROI Report 2023 
 
 
This online annual report 2023 of the Dutch Arthroplasty Register (LROI) contains trends and outcome information 
on primary and revision hip, knee, ankle, shoulder, elbow, wrist and finger arthroplasties in the Netherlands 
between 2007 and 2022. Since 2007, the LROI has been collecting data on hip and knee procedures, on ankle, 
shoulder, and elbow procedures since 2014, and on wrist and finger procedures since 2016. 
 

What’s new 

 
Survival outcomes are available for all joints 
 
FIGURE First revision outcomes of primary THA, TKA, ankle, shoulder, elbow, wrist and finger arthroplasties in the 
Netherlands in 2007-2022 
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FIGURE Second revision outcomes of primary THA, TKA, shoulder and elbow arthroplasties after first revision 
procedure in the Netherlands in 2007-2022 

 

 
 
Survival outcomes of hip, knee, ankle, shoulder and elbow arthroplasties are expanded. Examples are: 
 

• survival by year of surgery by fixation of primary THA and TKA; 

• survival by year of surgery by approach of primary THA; 

• survival according to province of residence of the patient of THA and TKA; 

• survival according to articulation and PE type of THA and TKA; 

• survival by year of reverse TSA, anatomical TSA and hemi; 

• survival according to patient characteristics of ankle and total elbow arthroplasties; 

• survival by year of revision THA and TKA. 
 
This year PROMs response rate are shown by hospital volume:  
 

• of patients who underwent a primary total hip arthroplasty for osteoarthritis; 
• of patients who underwent a primary total knee arthroplasty for osteoarthritis; 
• of patients who underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis. 
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Contact 
 
Dutch Arthroplasty Register (LROI) 
Bruistensingel 230 | 5232 AD ’s-Hertogenbosch | The Netherlands 
+31(0) 73 700 3420 | lroi@orthopeden.org 
www.lroi.nl  

http://www.lroi.nl/
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Hip arthroplasty 
Numbers 

Registered procedures  

 
 

Type of procedures  
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Type of procedure per hospital  

 
 

Type of hospital – primary 
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Type of hospital – revision 

 
 

Total hip arthroplasty 

Demographics 

Patient characteristics by diagnosis  
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Surgical techniques 

Surgical approach  

 
 

Fixation 
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Prosthesis characteristics and materials 

ODEP acetabular component  

 
 

ODEP femoral component  
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Femoral head diameter 

 
 

Dual mobility 
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Cemented acetabular component  

 
 

Uncemented acetabular component  
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Inlay  

 
 

Femur component  
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Femoral head component  

 
 

Articulation  
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Bone cement 

Antibiotics  

 
 

Viscosity  
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Vacuum mixing system 

 
 

Most frequently registered  

Components acetabulum 
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Components femur 

 
 

Types of bone cement  

 
 

Practice variation 

Surgical approach   
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Fixation  

 
 

Femoral head diameter   

 
 

Articulation   
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Hip hemiarthroplasty 

Demographics    
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Surgical techniques 

Surgical approach  

 
 

Fixation  
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Most frequently registered   

Components  

 
 

Types of bone cement  
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Hip revision arthroplasty 

Type of revision  

 
 

Reasons for revision  
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Surgical techniques 

Dual mobility  

 
 

Fixation  
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Bone cement antibiotics  

 
 

Most frequently registered  

Most frequently registered acetabulum components    
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Most frequently registered femur components

 
 
Most frequently registered types of bone cement
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Survival total hip arthroplasty 

Revision within 1 and 3 years 

By type of revision within 1 year   

 
 

By type of revision within 3 year   

 
 

First major or minor revision 
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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 2017-2021 (n=153,183) 
 

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

The mean 1-year revision percentage is 1.8 (95% CI: 1.8-1.9 ) in the Netherlands in 2017-2021. 
Control limits 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 2017-2021 (n=153,183)

 
Please note: Major revision is defined as revision of at least acetabulum or femur compenent. 
Please note: The proportions of revisions within 1 year per hospital were adjusted for casemix factors age, gender, ASA score, BMI, smoking, 
charnley score and diagnosis (osteoarthritis versus other). 
THA: total hip arthroplasty; CL: control limits; CI: confidence interval. 
 

The mean 1-year major revision percentage is 1.0 (95% CI: 1.0-1.1) in the Netherlands in 2017-2021. 
Control limits indicate the plausible range of outcome if all hospitals perform equally well. 

 

Reasons for revision by type of revision     
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Time after primary THA 

 

Revision by patient characteristics 

THA by patient province 
FIGURE Cumulative major revision percentages of total hip arthroplasties for osteoarthritis by patient province in 
the Netherlands in 2014-2022 (n=236,338) 
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THA by pre-PROM 
FIGURE Cumulative revision percentage of total hip arthroplasties by valid pre-operative PROM of patients who 
underwent a THA for osteoarthritis in the Netherlands in 2014-2022 (n=238,517)  
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THA by complete PROM (pre-, 3mnd, 12 mnd) 
FIGURE Cumulative revision percentage of total hip arthroplasties by complete PROM (complete = pre-, 3mnd and 
12mnd reported) of patients who underwent a THA for osteoarthritis in the Netherlands in 2014-2022 (n=238,517) 
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THA by pre-OHS  
FIGURE Cumulative revision percentage of total hip arthroplasties by pre-operative Oxford Hip score of patients 
who underwent a THA for osteoarthritis in the Netherlands in 2014-2022 (n=114,308) 
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THA by gender  
 FIGURE Cumulative revision percentage of total hip arthroplasties by gender in the Netherlands in 2007-2022 
(n=421,488) 
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THA by age category   
FIGURE Cumulative revision percentage of total hip arthroplasties by age category in the Netherlands in 2007-
2022 (n=421,825) 
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THA by diagnosis   
FIGURE Cumulative revision percentage of total hip arthroplasties by diagnosis in the Netherlands in 2007-2022 
(n=417,494) 
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THA by ASA score  
 FIGURE Cumulative revision percentage of total hip arthroplasties by ASA score in the Netherlands in 2007-2022 
(n=409,985) 
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THA by BMI category 
FIGURE Cumulative revision percentage of total hip arthroplasties by BMI category in the Netherlands in 2014-
2022 (n=271,882) 
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THA by Charnley score 
FIGURE Cumulative revision percentage of total hip arthroplasties by Charnley score in the Netherlands in 2014-
2022 (n=259,642) 
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THA by Smoking 
FIGURE Cumulative revision percentage of total hip arthroplasties by smoking in the Netherlands in 2014-2022 
(n=267,455) 
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Revision by procedure characteristics 

THA by type of revision 
FIGURE Cumulative revision percentage of total hip arthroplasties by type of revision in the Netherlands in 2007-
2022 (n=422,181) 
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THA by procedure year 
FIGURE Cumulative major revision percentage of total hip arthroplasties for osteoarthritis by procedure year of 
primary THA in the Netherlands in 2009-2022 (n=283,342) 
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THA cemented by procedure year 
FIGURE Cumulative major revision percentage of cemented total hip arthroplasties for osteoarthritis by procedure 
year of primary arthroplasty in the Netherlands in 2009-2022 (n=71,728) 
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THA uncemented by procedure year 
FIGURE Cumulative major revision percentage of uncemented total hip arthroplasties for osteoarthritis by 
procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=185,162) 
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THA anterior approach by procedure year 
FIGURE Cumulative major revision percentage of the anterior approach for total hip arthroplasties for 
osteoarthritis by procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=58,787) 
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THA posterior approach by procedure year  
FIGURE Cumulative major revision percentage of the posterior approach for total hip arthroplasties for 
osteoarthritis by procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=161,584) 
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THA by procedure side 
FIGURE Cumulative major revision percentage of total hip arthroplasties for osteoarthritis by procedure side in the 
Netherlands in 2007-2022 (n=362,270) 

 

 
 

THA by approach  
 FIGURE Cumulative major revision percentage of total hip arthroplasties for osteoarthritis by approach in the 
Netherlands in 2007-2022 (n=358,792) 
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THA by femoral head size 
FIGURE Cumulative revision percentage for dislocation of total hip arthroplasties for osteoarthritis by femoral 
head size in the Netherlands in 2007-2022 (n=349,595) 
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THA by articulation 
FIGURE Cumulative major revision percentages of total hip arthroplasties for osteoarthritis by articulation in the 
Netherlands in 2007-2022 (n=345,444) 
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THA by PE type 
FIGURE Cumulative major revision percentages of total hip arthroplasties for osteoarthritis by inlay material in the 
Netherlands in 2007-2022 (n=362,608) 
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THA by modularity 
FIGURE Cumulative femur revision percentage of total hip arthroplasties for osteoarthritis by femur modularity in 
the Netherlands in 2007-2022 (n=352,831)
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THA by ODEP 5A or higher acetabulum 
FIGURE Cumulative acetabulum revision percentage of total hip arthroplasties for osteoarthritis by ODEP rating 
acetabulum in the Netherlands in 2007-2022 (n= 356,071)

 
 

THA by ODEP 5A or higher femur 
FIGURE Cumulative femur revision percentage of total hip arthroplasties for osteoarthritis by ODEP rating femur in 
the Netherlands in 2007-2022 (n= 353,885)
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THA by cemented material acetabulum 
FIGURE Cumulative acetabulum revision percentage of total hip arthroplasties for osteoarthritis by cemented 
acetabulum material in the Netherlands in 2007-2022 (n=94,072) 
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THA by cemented material femur 
FIGURE Cumulative femur revision percentage of total hip arthroplasties for osteoarthritis by cemented femur 
material in the Netherlands in 2007-2022 (n=260,625)
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THA by uncemented material femur 
FIGURE Cumulative femur revision percentage of total hip arthroplasties for osteoarthritis by uncemented femur 
material in the Netherlands in 2007-2021 (n=18,297)
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THA by uncemented material inlay 
FIGURE Cumulative acetabulum revision percentage of total hip arthroplasties for osteoarthritis by uncemented 
inlay material in the Netherlands in 2007-2022 (n=229,639)
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Revision per component name  

Cemented primary THA – overall revision    

 
 



  Dutch Arthroplasty Register (LROI) © 2023  

69                                                                                                                          Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 
 

Uncemented primary THA – overall revision     
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Cemented primary THA – major revision    
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Uncemented primary THA – major revision    
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Bone cement    
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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 2007-2022 (n=13,847) 
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By procedure year of first major revision 
FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision by 
procedure year of first major revision in the Netherlands in 2012-2022 (n=7,579) 
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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 2007-2022 (n=13,847)
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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 2007-2022 (n=13,847)
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By fixation of primary THA 
FIGURE Cumulative second revision percentage of total hip arthroplasty after a one-stage first revision by fixation 
of the primary procedure in the Netherlands in 2007-2022 (n=13,546) 

 

 
 
 
 

Reasons for seconds revision by type of first revision 
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Survival resurfacing hip arthroplasty 
FIGURE Cumulative revision percentages of resurfacing hip arthroplasties by prosthesis component in the 
Netherlands in 2007-2022 (n=2,884) 

 

 
 
 
 
 

  



Dutch Arthroplasty Register (LROI) © 2023 

80                                                                                                                        Online LROI annual report 2023                                                                                                                            
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

PROMs  

Response   
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=91) in the Netherlands in 2014-2021

 

 
 

Response pre-PROM per hospital 
FIGURE Scatterplot of pre-operative response percentage of patients who underwent a primary THA for 
osteoarthritis per hospital (n=88) in the Netherlands in 2022 

 
Please note: THA: total hip arthroplasty; OA: osteoarthritis; PROM: patient reported outcome measure. 

 
The mean pre-operative response rate is 59.7% in the Netherlands in 2022.  

56 out of 88 (63.6%) hospitals scored above the national mean. 
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Response PROM trajectory per hospital 
FIGURE Scatterplot of PROM trajectory (pre-operative and 12 months postoperative) response percentage of 
patients who underwent a primary THA for osteoarthritis per hospital (n=100) in the Netherlands in 2014-2021 

 
Please note: THA: total hip arthroplasty; OA: osteoarthritis; PROM: patient reported outcome measure.  

 
The mean PROM trajectory response rate was 30.0% in the Netherlands between 2014-2021. 43 out of 100 

(43.0%) hospitals scored above the national mean. 
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Mean scores  

NRS (rest)   
FIGURE Mean pre-operative, 3 months and 12 months postoperative NRS (rest) scores of patients who underwent 
a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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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 age category in the Netherlands in 2014-2021
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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 age category in the Netherlands in 2014-2021
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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 age category in the Netherlands in 2014-2021 
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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 age category in the Netherlands in 2014-2021
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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 age category in the Netherlands in 2014-2021 
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Anchor question: Daily functioning 
FIGURE Mean 3 months and 12 months postoperative Anchor scores: change in daily functioning of patients who 
underwent a THA for osteoarthritis by age category in the Netherlands in 2014-2021
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Knee arthroplasty 
Numbers 

Registered procedures  

 
 

Type of procedures  
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Type of procedure per hospital  

 
 

Type of hospital - primary 
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Type of hospital - revision 

 
 

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    

 
 

Total knee arthroplasty 

Surgical techniques 

Surgical approach  
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Fixation  

 
 

Prosthesis characteristics 

ODEP rating 
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Type of femur component  

 
 

Implantation of patella  
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Materials 

Femur component  

 
 

Tibia component  
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Insert  

 
 

Patella component  
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Bone cement 

Antibiotics  

 
 

Viscosity  
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Vacuum mixing system  

 
 

Most frequently registered  

Total knee prostheses    

 
 

Types of bone cement    
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Practice variation 

Surgical approach   

 
 

Fixation   

 
 

Type of femur component   

 
 



Dutch Arthroplasty Register (LROI) © 2023 

102                                                                                                                        Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

Implantation of patella   

 
 

Unicondylar knee arthroplasty 

Surgical techniques 

Surgical approach 
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Fixation  

 
 

Most frequently registered  

Unicondylar knee prostheses  

 
 

Types of bone cement    
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Patellofemoral knee arthroplasty 

Surgical techniques 

Surgical approach  

 
 

Fixation  

 
 

Most frequently registered  

Patellofemoral knee prostheses    
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Types of bone cement    

 
 

Knee revision arthroplasty 

Type of revision  

 
 

Reasons for revision  
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Surgical techniques 

Fixation  

 
 

Conversion to TKA  
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Bone cement antibiotics  
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Most frequently registered  

Components  
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Types of bone cement  

 
 

Survival total knee arthroplasty 

Revision within 1 and 3 years 

By type of revision within 1 year 

 
 

By type of revision within 3 year 
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First major or minor revision 

 
 

Overall revision per hospital  
FIGURE Funnel plot of proportion of knee revision arthroplasties within three years after a total knee arthroplasty 
per hospital in the Netherlands in 2015-2019 (n=125,934) 

 

Please note: The proportion of revisions within 3 years per hospital were adjusted for casemix factors age, gender, ASA score and diagnosis 
(osteoarthritis versus other). TKA: total knee arthroplasty; CL: control limits; CI: confidence interval. 

The mean 3-years revision percentage is 3.3 (95% CI: 3.2-3.4 ) in the Netherlands in 2015-2019. 
Control limits 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 knee major revision arthroplasties within three years after a total knee 
arthroplasty per hospital in the Netherlands in 2015-2019 (n=125,934)

 

Please note: Major revision is defined as revision of at least femur or tibia component.Please note: The proportion of revisions within 3 years 
per hospital were adjusted for casemix factors age, gender, ASA score and diagnosis (osteoarthritis versus other). TKA: total knee arthroplasty; 
CL: control limits; CI: confidence interval. 

The mean 3-years major revision percentage is 1.3 (95% CI: 1.3-1.4) in the Netherlands in 2015-2019. 
Control limits indicate the plausible range of outcome if all hospitals perform equally well. 

 

Reasons for revision by type of revision  

 
 

Time after primary TKA 
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Revision by patient characteristics 

TKA by patient province 
FIGURE Cumulative major revision percentages of total knee arthroplasties for osteoarthritis by patient province 
in the Netherlands in 2014-2022 (n=206,726) 
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TKA by pre-PROM 
FIGURE Cumulative revision percentage of total knee arthroplasties by valid pre-operative PROM of patients who 
underwent a TKA for osteoarthritis in the Netherlands in 2014-2022 (n=209,153) 
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TKA by complete PROM (pre-, 6mnd, 12 mnd) 
FIGURE Cumulative revision percentage of total knee arthroplasties by complete PROM (pre-, 6mnd, 12mnd) of 
patients who underwent a TKA for osteoarthritis in the Netherlands in 2014-2022 (n=209,153) 
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TKA by pre-OKS  
FIGURE Cumulative revision percentage of total knee arthroplasties by pre-operative Oxford Knee score of 
patients who underwent a TKA for osteoarthritis in the Netherlands in 2014-2022 (n=82,169) 

 

 
  



Dutch Arthroplasty Register (LROI) © 2023 

116                                                                                                                        Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

TKA by gender  
FIGURE Cumulative revision percentage of total knee arthroplasties by gender in the Netherlands in 2007-2022 
(n=334,562) 
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TKA by age category  
FIGURE Cumulative revision percentage of total knee arthroplasties by age category in the Netherlands in 2007-
2022 (n=334,768) 
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TKA by diagnosis  
FIGURE Cumulative revision percentage of total knee arthroplasties by diagnosis in the Netherlands in 2007-2022 
(n=332,243) 
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TKA by ASA score  
FIGURE Cumulative revision percentage of total knee arthroplasties by ASA score in the Netherlands in 2007-2022 
(n=325,686) 
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TKA by BMI category 
FIGURE Cumulative revision percentage of total knee arthroplasties by BMI category in the Netherlands in 2014-
2022 (n=214,605) 
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TKA by Charnley score 
FIGURE Cumulative revision percentage of total knee arthroplasties by charnley score in the Netherlands in 2014-
2022 (n=213,908) 
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TKA by smoking 
FIGURE Cumulative revision percentage of total knee arthroplasties by smoking in the Netherlands in 2014-2022 
(n=210,312) 
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Revision by procedure characteristics 

TKA by type of revision 
FIGURE Cumulative revision percentage of total knee arthroplasties by type of revision in the Netherlands in 2007-
2022 (n=335,039) 
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TKA by procedure year 
FIGURE Cumulative major revision percentage of total knee arthroplasties by procedure year of primary TKA in the 
Netherlands in 2009-2022 (n=256,136) 
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TKA cemented by procedure year 
Cumulative major revision percentage of cemented total knee arthroplasties for osteoarthritis by procedure year 
of primary arthroplasty in the Netherlands in 2009-2022 (n=232,070) 
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TKA uncemented by procedure year 
Cumulative major revision percentage of uncemented total knee arthroplasties for osteoarthritis by procedure 
year of primary arthroplasty in the Netherlands in 2009-2022 (n=11,235) 
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TKA by procedure side 
FIGURE Cumulative major revision percentage of total knee arthroplasties for osteoarthritis by procedure side in 
the Netherlands in 2007-2022 (n=319,487) 

 

 
TKA by ODEP 5A or higher 
FIGURE Cumulative major revision percentage of total knee arthroplasties for osteoarthritis by ODEP classification 
5A or higher in the Netherlands in 2007-2022 (n= 301,773) 
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TKA by type of femur 
FIGURE Cumulative major revision percentage of total knee arthroplasties for osteoarthritis by prosthesis design 
in the Netherlands in 2007-2022 (n=300,909) 
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TKA by PE type 
Cumulative major revision percentages of total knee arthroplasties for osteoarthritis by inlay material in the 
Netherlands in 2007-2022 (306,279) 
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Revision per component name 

Cemented primary TKA – overall revision 
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Uncemented primary TKA – overall revision 
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Cemented primary TKA – major revision 
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Uncemented primary TKA – major revision 

 
 
  



Dutch Arthroplasty Register (LROI) © 2023 

135                                                                                                                        Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

Bone cement TKA  
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Rerevision 

Overall second revision 
FIGURE Cumulative second revision percentage of total knee arthroplasty after a one-stage first revision in the 
Netherlands in 2007-2022 (n=10,751) 
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By procedure year of first major revision 
FIGURE  Cumulative second revision percentage of total knee arthroplasty after a one-stage first revision in the 
Netherlands in 2007-2022 (n=10,751) 
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By type of first revision 
FIGURE Cumulative second revision percentage of total knee arthroplasty after a one-stage first revision by type of 
first revision in the Netherlands in 2007-2022 (n=10,751) 
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By time to  first revision 
FIGURE Cumulative second revision percentage of total knee arthroplasty after a one-stage first revision by time 
to first revision in the Netherlands in 2007-2022 (n=10,751) 
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Reasons for seconds revision by type of first revision 
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Survival unicondylar knee arthroplasty 

UKA by type pf revision 
FIGURE Cumulative revision percentage of unicondylar knee arthroplasties by type of revision in the Netherlands 
in 2007-2022 (n=38,992) 
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UKA by procedure year 
FIGURE Cumulative major revision percentage of unicondylar knee arthroplasties for osteoarthritis by procedure 
year of primary UKA in the Netherlands in 2009-2022 (n=32,727) 
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UKA cemented by procedure year 
Cumulative major revision percentage of cemented unicondylar knee arthroplasties for osteoarthritis by 
procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=18,728) 
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UKA uncemented by procedure year 
Cumulative major revision percentage of uncemented unicondylar knee arthroplasties for osteoarthritis by 
procedure year of primary arthroplasty in the Netherlands in 2009-2022 (n=13,292) 
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UKA by component 
 
 

 
  



  Dutch Arthroplasty Register (LROI) © 2023  

146                                                                                                                          Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 
 

UKA by fixation 
FIGURE Cumulative revision percentage of unicondylar knee arthroplasties for osteoarthritis by fixation of revision 
in the Netherlands in 2007-2022 (n=45,561) 
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UKA by pre-PROM 
FIGURE Cumulative revision percentage of unicondylar knee arthroplasties by valid pre-operative PROM of 
patients who underwent a UKA for osteoarthritis in the Netherlands in 2014-2022 (n=37,166) 
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PROMs  

Response 

Response TKA 
FIGURE Pre-operative, 6 months and 12 months postoperative response percentage of patients who underwent a 
TKA for osteoarthritis per pre-operative PROMs registering hospital (n=94) in the Netherlands in 2014-2022

 

 
 

Response pre-PROM per hospital 
FIGURE Scatterplot of pre-operative response percentage of patients who underwent a primary TKA for 
osteoarthritis per hospital (n=88) in the Netherlands in 2022 

 
Please note: TKA: total knee arthroplasty; OA: osteoarthritis; PROM: patient reported outcome measure. 
 

The mean pre-operative response rate is 55.8% in the Netherlands in 2022. 49 out of 88 (55.7%) hospitals scored 
above the national mean. 
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Response PROM trajectory per hospital   
FIGURE Scatterplot of PROM trajectory (pre-operative and 12 months postoperative) response percentage of 

patients who underwent a primary THA for osteoarthritis per hospital (n=100) in the Netherlands in 2014-2021 

 
Please note: TKA: total knee arthroplasty; OA: osteoarthritis: PROM: patient reported outcome measure. 
 

The mean PROM trajectory response rate was 30.0% in the Netherlands between 2014-2021. 43 out of 100 
(43.0%) hospitals scored above the national mean. 

 

Response UKA 
FIGURE Pre-operative, 6 months and 12 months postoperative response percentage of patients who underwent a 

UKA per pre-operative PROMs registering hospital (n=90) in the Netherlands in 2014-2022 
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Mean scores (pre-operative, 6 months and 12 months) 

NRS (rest)  
FIGURE Mean pre-operative, 6 months and 12 months postoperative NRS (rest) scores of patients who underwent 
a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022
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NRS (activity) 
FIGURE Mean pre-operative, 6 months and 12 months postoperative NRS (activity) scores of patients who 
underwent a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022
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EQ5D index score  
FIGURE Mean pre-operative, 6 months and 12 months postoperative EQ-5D index scores of patients who 
underwent a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022
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EQ5D thermometer  
FIGURE Mean pre-operative, 6 months and 12 months postoperative EQ-5D thermometer scores of patients who 
underwent a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022
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KOOS-PS score 
FIGURE Mean pre-operative, 6 months and 12 months postoperative KOOS-PS scores of patients who underwent a 
TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022 
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Oxford Knee score  
FIGURE Mean pre-operative, 6 months and 12 months postoperative Oxford Knee scores of patients who 
underwent a TKA for osteoarthritis by NRS satisfaction score in the Netherlands in 2014-2022 
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NRS (satisfaction) 
FIGURE Mean 6 months and 12 months postoperative NRS (satisfaction) scores of patients who underwent a TKA 
for osteoarthritis in the Netherlands in 2014-2022 
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Anchor questions 
FIGURE Mean 6 months and 12 months postoperative change in daily functioning and pain of patients who 
underwent a TKA for osteoarthritis in the Netherlands in 2014-2022 
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Ankle arthroplasty 
Numbers 

Registered procedures  

 
 

Type of procedures  

 
 

Type of procedure per hospital   
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Type of hospital   
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Primary ankle arthroplasty 

Demographics 

Patient characteristics by diagnosis  

 
 

Surgery and prosthesis 

Surgical approach  
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Medial malleolus osteotomy  

 
 

Extension heel cord  

 
 

Most frequently registered ankle prostheses    
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Ankle revision arthroplasty 

Type of revision  

 
 

Reasons for revision  
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Survival 
 

Revision by patient characteristics 

By gender  
FIGURE Cumulative revision percentages of primary ankle arthroplasties by gender in the Netherlands in 2014-
2022 (n=1,098) 
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By age category  
FIGURE Cumulative revision percentages of primary ankle arthroplasties by age category in the Netherlands in 
2014-2023 (n=1,100) 
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By BMI  
FIGURE Cumulative revision percentages of primary ankle arthroplasties by BMI in the Netherlands in 2014-2024 
(n=1,090) 
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Revision by procedure characteristics 

Overall 
 
FIGURE Cumulative revision percentage of primary ankle arthroplasties in the Netherlands in 2014-2022 (n=1,100) 
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By previous surgery  
FIGURE Cumulative revision percentages of primary ankle arthroplasties by previous surgery in the Netherlands in 
2014-2022 (n=1,073) 
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Shoulder arthroplasty 
Numbers 

Registered procedures  

 
 

Procedures  

 
 

Type of procedure per hospital   
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Type of hospital   

 
 

Type of primary shoulder prosthesis by type of hospital    
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Type of primary shoulder prosthesis by age category   
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Primary shoulder arthroplasty 

Demographics 

Patient characteristics by type of shoulder prosthesis   
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Surgical techniques 

Surgical approach by type of shoulder prosthesis   

 
 

Fixation by type of shoulder prosthesis   
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Bone cement 

Antibiotics by type of shoulder prosthesis     

 
 

Viscosity by type of shoulder prosthesis    
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Vacuum mixing system by type of shoulder prosthesis    

 
 

Most frequently registered components    

Reverse total shoulder arthroplasty 
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Total anatomical shoulder arthroplasty 

 
 

Shoulder hemiarthroplasty 
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Most frequently registered types of bone cement    

Reverse total shoulder arthroplasty 

 
 

Total anatomical shoulder arthroplasty 

 
 

Shoulder hemiarthroplasty 
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Shoulder revision arthroplasty 

Type of revision  

 
 

Reasons for revision  
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Surgical techniques 

Fixation  

 
 

Conversion to TSA  
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Conversion to hemi  

 
 

Bone cement antibiotics  
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Most frequently registered  

Components   

 
 

Types of bone cement    
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Survival overall 

Revision within 1 and 3 years 

By type of shoulder arthroplasty   

 
 

By type of revision within 1 year 

 
 

Time after primary reverse TSA 

 
 

Time after primary anatomical TSA 
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Time after primary hemi 

 
 

Reasons for revision by type of shoulder     
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Revision within 7 years 

Overall 
FIGURE Cumulative revision percentage of primary shoulder arthroplasties in the Netherlands in 2014-2022 
(n=26,112) 
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By type of shoulder arthroplasty 
FIGURE Cumulative revision percentage of primary shoulder arthroplasties by type of shoulder arthroplasty in the 
Netherlands in 2014-2022 (n=26,016)
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By procedure year 
FIGURE Cumulative revision percentage of total (anatomical or reverse) shoulder arthroplasties by procedure year 
of primary shoulder arthroplasty in the Netherlands in 2015-2022 (n=15,271) 
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Survival reverse total shoulder arthroplasty 

Revision by patient characteristics 

Reverse TSA by gender 
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by gender in the Netherlands in 
2014-2022 (n=18,520) 
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Reverse TSA by age category 
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by age category in the 
Netherlands in 2014-2022 (n=18,519) 
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Reverse TSA by diagnosis 
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by diagnosis in the Netherlands in 
2014-2022 (n=18,459) 
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Reverse TSA by ASA score 
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by ASA score in the Netherlands in 
2014-2022 (n=18,359) 
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Reverse TSA by BMI category 
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by BMI category in the 
Netherlands in 2014-2022 (n=18,222) 
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Reverse TSA by Walch score 
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by walch score in the Netherlands 
in 2014-2022 (n=15,027) 
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Reverse TSA by smoking 
FIGURE Cumulative revision percentage of reverse total shoulder arthroplasties by smoking in the Netherlands in 
2014-2022 (n=18,196) 

 

 
 

  



Dutch Arthroplasty Register (LROI) © 2023 

193                                                                                                                        Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

Revision by procedure characteristics 

Reverse TSA by procedure year 
FIGURE Cumulative revision percentage of primary reverse total shoulder arthroplasties by procedure year of 
primary arthroplasty in the Netherlands in 2014-2022 (n=15,679) 
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Survival total anatomical shoulder arthroplasty 

Revision by patient characteristics 

Anatomical TSA by gender 
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by gender in the Netherlands 
in 2014-2022 (n=4,853) 
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Anatomical TSA by age category 
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by age category in the 
Netherlands in 2014-2022 (n=4,853) 
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Anatomical TSA by diagnosis 
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by diagnosis in the 
Netherlands in 2014-2022 (n=4,830) 
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Anatomical TSA by ASA score 
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by ASA score in the 
Netherlands in 2014-2022 (n=4,813) 
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Anatomical TSA by BMI category 
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by BMI category in the 
Netherlands in 2014-2022 (n=4,765) 
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Anatomical TSA by Walch score 
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by walch score in the 
Netherlands in 2014-2022 (n=4,594) 
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Anatomical TSA by smoking 
FIGURE Cumulative revision percentage of total anatomical shoulder arthroplasties by smoking in the Netherlands 
in 2014-2022 (n=4,802) 
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Revision by procedure characteristics 

Anatomical TSA by procedure year 
FIGURE Cumulative revision percentage of primary total anatomical shoulder arthroplasties by procedure year of 
primary arthroplasty in the Netherlands in 2014-2022 (n=4,255) 
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Survival hemi 

Revision by procedure characteristics 

Hemi by procedure year 
FIGURE Cumulative revision percentage of primary hemi shoulder arthroplasties by procedure year of primary 
arthroplasty in the Netherlands in 2014-2022 (n=2,423)PROMs 
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Response  

Response 
FIGURE Pre-operative, 3 months and 12 months postoperative response percentage of patients who underwent a 
primary total (anatomical or reverse) shoulder arthroplasty per pre-operative PROMs registering hospital (n=67) in 
the Netherlands in 2014-2022

 

 
 

Response pre-PROM per hospital 
FIGURE Scatterplot of pre-operative response percentage of patients who underwent a primary total (anatomical 
or reverse) shoulder arthroplasty for osteoarthritis per hospital (n=77) in the Netherlands in 2022 

 
Please note: PROM: patient reported outcome measure; OA: osteoarthritis 

 
The mean pre-operative response rate is 42.7% in the Netherlands in 2022.  

40 out of 77 (51.9%) hospitals scored above the national mean. 
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Mean scores (pre-operative, 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 primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation score in the 
Netherlands in 2016-2021
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NRS (activity)   
FIGURE Mean pre-operative, 3 months and 12 months postoperative NRS (activity) scores of patients who 
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation 
score in the Netherlands in 2016-2021 
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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 primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation 
score in the Netherlands in 2016-2021 

 

 
 
  



Dutch Arthroplasty Register (LROI) © 2023 

207                                                                                                                        Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

EQ5D thermometer   
FIGURE Mean pre-operative, 3 months and 12 months postoperative EQ-5D thermometer scores of patients who 
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation 
score in the Netherlands in 2016-2021 
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Oxford Shoulder score   
FIGURE Mean pre-operative, 3 months and 12 months postoperative Oxford Shoulder scores of patients who 
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis by recommendation 
score in the Netherlands in 2016-2021 
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Recommendation 
FIGURE Mean 3 months and 12 months postoperative recommendation scores of patients who underwent a 
primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis in the Netherlands in 2016-2021
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Anchor questions 
FIGURE  Mean 3 months and 12 months postoperative change in daily functioning and pain of patients who 
underwent a primary total (anatomical or reverse) shoulder arthroplasty for osteoarthritis in the Netherlands in 
2016-2021 
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Elbow arthroplasty 
Numbers 

Registered procedures  

 
 

Type of procedures  

 
 

Type of procedure per hospital   
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Type of hospital 

 
 

Primary elbow arthroplasty 

Demographics 

Patient characteristics by type of elbow prosthesis    
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Surgical techniques 

Surgical approach   

 
 

Fixation  
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Bone cement 

Antibiotics  

 
 

Viscosity  
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Vacuum mixing system  

 
 

Most frequently registered  

Elbow prostheses    

 
 

Types of bone cement    
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Elbow revision arthroplasty 

Type of revision  

 
 

Reasons for revision  
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Surgical techniques 

Fixation  

 
 

Conversion to TEA  
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Bone cement antibiotics  

 
 

Most frequently registered components    

 
 

Most frequently registered types of bone cement    
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Survival Overall 

Overall 
FIGURE Cumulative revision percentage of primary elbow arthroplasties  in the Netherlands in 2014-2022 
(n=1,211) 

 

 
 
  



Dutch Arthroplasty Register (LROI) © 2023 

220                                                                                                                        Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

By type of elbow arthroplasty  
FIGURE Cumulative revision percentage of primary elbow arthroplasties by type of elbow arthroplasty in the 
Netherlands in 2014-2022 (n=1,098)

 
 

Survival TEA 

Revision by patient characteristics 

TEA by gender  
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TEA by age category  

 

 
 

TEA by BMI  
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Wrist arthroplasty 
Numbers 

Registered procedures  

 
 

Type of procedure  

 
 
 

Type of procedure per hospital   
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Primary wrist arthroplasty 

Demographics 

Patient characteristics    

 
 

Surgery and prosthesis 

Most frequently registered components    
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Wrist revision arthroplasty 

Type of revision   

 
 

Reasons for revision    

 
 

Most frequently registered components 
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Survival 

Overall 
FIGURE Cumulative revision percentage of primary wrist arthroplasties in the Netherlands in 2017-2022 (n=485) 

 

  



Dutch Arthroplasty Register (LROI) © 2023 

226                                                                                                                        Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

Finger arthroplasty 
Numbers 

Registered procedures  

 
 

Type of procedure   

 
 

Type of procedure per hospital   
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Type of primary finger prosthesis   

 
 

Primary finger arthroplasty 

Demographics 

Patient characteristics by specialism    
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Surgery and prosthesis 

Surgical approach   

 
 

Soft tissue stabilisation   

 
 

Most frequently registered components 
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Finger revision arthroplasty 

Type of revision   

 
 

Reasons for revision    
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Survival 

Overall 
FIGURE Cumulative revision percentage of primary finger arthroplasties in the Netherlands in 2017-2022 (n=1,318) 
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Data quality  
Completeness 

Coverage and completeness    

 
Overall completeness per arthroplasty 
FIGURE Completeness (proportion [%] per joint) of the registration of procedures in the LROI in 2022 
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Completeness per year 
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Completeness primary THA per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for primary total hip arthroplasties in 2022 

 
 

Completeness primary hip hemiarthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for primary hip hemiarthroplasties (performed by an orthopaedic 
surgeon) in 2022 
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Completeness hip revision arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for hip revision arthroplasties in 2022 

 
Completeness primary knee arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for primary knee arthroplasties in 2022 

 
 

Completeness knee revision arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for knee revision arthroplasties in 2022 
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Completeness primary ankle arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for primary ankle arthroplasties in 2022 

 
Completeness ankle revision arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for ankle revision arthroplasties in 2022 

 
 

Completeness primary shoulder arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for primary shoulder arthroplasties in 2022 
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Completeness shoulder revision arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for shoulder revision arthroplasties in 2022 

 
 

Completeness primary elbow arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for primary elbow arthroplasties in 2022 

 
 

Completeness elbow revision arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for elbow revision arthroplasties in 2022 
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Completeness primary wrist arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for primary wrist arthroplasties in 2022 

 
* No data provided for comparison by the hospital 

 

Completeness wrist revision arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for wrist revision arthroplasties in 2022 

 
* No data provided for comparison by the hospital 
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Completeness primary finger arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for primary finger arthroplasties in 2022 

 
* No data provided for comparison by the hospital 

 

Completeness finger revision arthroplasties per hospital 
FIGURE Number of procedures performed (based on the hospital information system) and the number of 
registered procedures in the LROI per hospital for finger revision arthroplasties in 2022 

 
* No data provided for comparison by the hospital 
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Validity 

Overall validity   
FIGURE Validity (proportion [%] per joint) of the registration of procedures in the LROI in 2022 

 

 
 

Validity per variable    
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General 
Methodology of survival analyses 
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Participating hospitals 

General hospitals 
Admiraal de Ruyter ziekenhuis H(O) K A S E 
Albert Schweitzer Ziekenhuis H(O+T) K S W(P) F(P) 
Alrijne Ziekenhuis H(O) K A S W(P) F(P) 
Amphia Ziekenhuis H(O) K S E W(O) F(O)  
Antonius Ziekenhuis H(O) K A S 
Bernhoven H(O) K S E  
BovenIJ Ziekenhuis H(O+T) K S 
Bravis Ziekenhuis H(O) K A S E F(O) 
Canisius-Wilhelmina Ziekenhuis H(O+T) K S W(P) F(P) 
Catharina Ziekenhuis H(O) K S E 
Centraal Militair Hospitaal H(O) K 
Deventer Ziekenhuis H(O+T) K S E W(P) F(P) 
Diakonessenhuis H(O+T) K A S E W(P) F(P) 
Dijklander Ziekenhuis H(O) K A S E 
Elisabeth-TweeSteden Ziekenhuis H(O) K A S E W(O) F(P) 
Elkerliek Ziekenhuis H(O+T) A K S E F(P) 
Flevoziekenhuis H(O+T) K A S E 
Franciscus Gasthuis & Vlietland H(O+T) K S E W(O+P) F(O+P) 
GelreZiekenhuizen, location Apeldoorn H(O+T) K A S E W(O) F(O+P) 
GelreZiekenhuizen, location Zutphen H(O) K S E 
Groene Hart Ziekenhuis H(O) K S W(O) F(O) 
Haaglanden Medisch Centrum H(O+T) K A S E W(P) F(P) 
HagaZiekenhuis H(O+T) K A S E W(O+P) F(O+P+T) 
Havenziekenhuis* H(O) K S 
Het Van Weel-Bethesda Ziekenhuis H(O+T) K S 
IJsselland Ziekenhuis H(O) K S 
Ikazia Ziekenhuis H(O+T) K S E W(O) 
Isala Klinieken H(O+T) K A S E W(P) F(P) 
Jeroen Bosch Ziekenhuis H(O+T) K S E W(P) F(P) 
LangeLand Ziekenhuis H(T) K S F(P+T) 
Laurentius Ziekenhuis H(O) K A S E W(O) F(O) 
Maasstad Ziekenhuis H(O+T) K A S E W(T) F(O) 
Martini Ziekenhuis H(O+T) K A S E W(O+P) F(O+P) 
Máxima Medisch Centrum H(O+T) K S E W(O) F(P) 
MC Slotervaart* H(O+T) K A S E 
MC Zuiderzee* H(O+T) K S 
Meander Medisch Centrum H(O+T) K A S W(P) F(P) 
Medisch Centrum Leeuwarden H(O+T) K S E W(P) F(P) 
Medisch Spectrum Twente H(O) K S E 
Noordwest Ziekenhuisgroep H(O+T) K A S E W(O) F(O+P) 
OCON H(O) K S E W(O) F(O) 
OLVG H(O+T) K A S E 
Ommelander Ziekenhuisgroep Groningen H(O+T) K S E W(O) F(O) 
Reinier de Graaf Gasthuis H(O+T) K A S E F(O) 
Reinier Haga Orthopedisch Centrum H(O) K A S E W(O) F(O) 
Rijnstate H(O+T) K S E W(P) F(P) 
Rivas Beatrixziekenhuis H(O) K S 
Rode Kruis Ziekenhuis H(O+T) K S E F(O) 
Saxenburgh Medisch Centrum H(O+T) K S 
Sint Maartenskliniek, location Boxmeer H(O) K S E 
Sint Maartenskliniek, location Nijmegen H(O) K A S E W(O) F(O) 
Sint Maartenskliniek, location Woerden* H(O) K A S E  
Slingeland Ziekenhuis H(O+T) K S 
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Spaarne Gasthuis H(O+T) K A S W(P) F(P) 
Spijkenisse Medisch Centrum H(O) K S 
St. Anna Ziekenhuis H(O) K A S E 
St. Antonius Ziekenhuis H(O+T) K S E F(P) 
St. Jans Gasthuis H(O) K S E 
Streekziekenhuis Koningin Beatrix H(O+T) K S E 
Tergooi H(O+T) K S E W(O) F(O+P) 
Treant Zorggroep H(O+T) K S E 
VieCuri MC H(O+T) K S E F(P) 
Wilhelmina Ziekenhuis H(O) K S E F(P) 
Zaans Medisch Centrum H(O) K A S E 
ZGT H(T) 
Ziekenhuis Amstelland H(O) K A S E  
Ziekenhuis Gelderse Vallei H(O+T) K S 
Ziekenhuis Nij Smellinghe H(O) K S W(O+P) F(P)  
Ziekenhuis Rivierenland H(O+T) K S F(P) 
Ziekenhuis St. Jansdal H(O+T) K S F(P) 
Ziekenhuis Tjongerschans H(O+T) K S 
ZorgSaam Ziekenhuis H(O) K A S E W(O) F(O) 
Zuyderland Medisch Centrum H(O) K S E W(O) F(O) 

University medical centres 
Amsterdam UMC H(O+T) K A S E 
Erasmus MC H(O+T) K S E W(O) F(O+P) 
Leids Universitair Medisch Centrum H(O) K S E W(O) 
Maastricht UMC+ H(O+T) K A S E W(O+P) F(O+P) 
Radboudumc H(O+T) K S E W(O) F(O) 
Universitair Medisch Centrum Groningen H(O+T) K A S E W(O+P) F(O) 
Universitair Medisch Centrum Utrecht H(O+T) K E W(P) F(P) 

Private hospitals 
Acibadem International Medical Center H(O) K A S 
Annadal Kliniek H(O) K 
Annatommie MC H(O) K A S 
AVE Orthopedische Klinieken* H(O) K A S 
Berne Kliniek W(P) F(P)  
Bergman Clinics H(O) K A S W(P) F(P) 
CortoClinics H(O) K 
DC Klinieken, Lairesse* H(O) K S 
Eisenhower Kliniek H(O) K S F(P) 
FlexClinics H(O) K 
Kliniek ViaSana H(O) K S 
KneeClinic K 
Medische Kliniek Velsen H(O) K S E 
OrthoDirect H(O) K S 
Orthoparc H(O) K 
Orthopedie Kliniek Amsterdam* K 
Orthopedie Rijnmond* H(O) K S F(O) 
Park Medisch Centrum H(O) K 
The Hand Clinic* W(P) F(P) 
Voor de hand F(P) 
Xpert Clinics H(O) K A S E W(P) F(O+P) 
 
H: hip; K: knee; A: ankle; S: shoulder; E: elbow; W: wrist; F: finger. 
O: orthopaedic surgery; T: trauma surgery; P: plastic surgery. 
* These hospitals no longer perform joint replacement procedures  
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Definitions and abbreviations 

Definitions 
 
Acetabulum component 
The part of a hip prosthesis that is implanted into the acetabulum – the socket part of a ball and socket joint 
 
Allograft 
Transplant of bone tissue from a different body 
 
Anchor question 
The anchor question (daily functioning) measures change in daily functioning after joint replacement. The anchor question (pain) 
measures change in pain degree after joint replacement. The score has a range of 1.0 to 7.0, with 1.0 representing very 
deteriorated and 7.0 representing very improved. 
 
Arthrodesis 
A procedure in which a natural joint is fused together 
 
Arthrofibrosis 
Rigidity of the joint as a consequence of connective tissue adhesion 
 
Arthroscopy 
Keyhole surgery to examine and treat joint disorders 
 
Arthrotomy 
Opening a joint during surgery 
 
Articulation 
The two surfaces that move together (articulate) in a total joint replacement 
 
ASA score 
The American Society of Anaesthesiologists (ASA) score is a scoring system for grading the overall physical condition of the 
patient, as follows: I – fit and healthy; II – mild disease, not incapacitating; III – incapacitating systemic disease; IV – life 
threatening disease 
 
Autograft 
Transplant of bone tissue originating from the patient's own body 
 
Bilaterality 
Replacing the same joint on both sides of the body by means of a prosthesis within a specific period 
 
Body Mass Index 
Index for weight compared to body length (kg/m2); ≤18.5: underweight; >18.5-25: normal weight; >25-30: overweight; >30-40: 
obesity; >40: morbid obesity 
 
Bonegraft 
Bone transplant 
 
Bone resorption 
Process by which osteoclasts break down bone tissue 
 
Carpal component 
Part of a wrist prosthesis that is implanted in the patient's carpal bones 
 
Case mix 
Term used to describe variation in the population, relating to factors such as diagnosis, patient age, gender and health condition 
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Cement 
Material (polymethyl methacrylate) used to fixate joint replacements to bone 
 
Charnley score 
Clinical classification system; A: one joint affected; B1: both joints affected; B2: contralateral joint with a prosthesis; C: several 
joints affected or a chronic disease that affects quality of life 
 
Competing risk survival analyse 
Method to calculate survival taking into account various outcomes, in this case revision and death 
 
Completeness 
The completeness of the number of registered procedures in the LROI, based on a comparison with the hospital information 
system of every hospital that performs hip and/or knee arthroplasty in the Netherlands 
 
Completeness PROM trajectory 
A PROM trajectory is considered complete when preoperative, 3-months (hip, shoulder) or 6-months (knee) postoperative and 
12-months postoperative PROMs are reported 
 
Cuff arthropathy 
Osteoarthritis of the shoulder joint as a consequence of the tendons around the shoulder joint being affected 
 
Cuff rupture 
Rupture of a tendon of the muscles that are around the shoulder joint 
 
Cumulative incidence 
The added up incidence over a specific period of an event (such as revision of a prosthesis or death of a patient) 
 
Cumulative revision percentage 
Added up revision percentage over a specific time period 
 
Difference score 
Difference in calculating score between pre-operative and 3, 6 or 12 months postoperative scores 
 
Distal component 
Part of a finger prosthesis that replaces the distal phalanx  
 
Distal hemihumeral prosthesis  
Elbow prosthesis in which the distal part of the humerus (upper arm bone) is replaced 
 
Dual mobility cup 
Acetabular component that consists of a dual cup and, therefore, has two independent articulation points 
 
EQ-5D index score 
The EQ-5D index score measures quality of life. The score has a range of -0.329 to 1.0, with 1.0 representing the best possible 
quality of life. 
 
EQ-5D thermometer score 

The EQ-5D thermometer score measures the health situation. The score has a range of 0.0 to 100.0, with 0.0 
representing the worst possible health situation and 100.0 the best possible health situation. 
 
Femur component 
Part of a hip or knee prosthesis that is implanted into the femur (thigh bone) 
 
Femoral head component 
Part of a hip prosthesis that is implanted on top of the femoral component of a hip prosthesis and moves inside the acetabular 
component or the cup of the hip joint 
 
Flail elbow 
Situation after removal of an elbow prosthesis in which no joint is present any more between the upper and lower arm 
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Girdlestone situation 
Revision procedure to a hip in which the hip joint or hip prosthesis is removed and no new prosthesis is implanted (often 
because of a bacterial infection) 
 

Glenoid baseplate 
Part of a reversed shoulder prosthesis: a metal plate that is screwed into the glenoid (shoulder cup) of the shoulder blade, on 
which the glenosphere is fixed 
 
Glenoid component 
The part of a shoulder prosthesis that is placed in the glenoid; the cup-shaped notch of the shoulder blade 
 
Glenoid liner 
Intermediate component (inside layer) of a total anatomical shoulder prosthesis that will be placed in a glenoid component 
(most often a metal one)  
 
Glenosphere 
The part of a reversed shoulder prosthesis that is placed on the glenoid baseplate which is screwed into the glenoid and is 
spherical in shape 
 
HOOS-PS score 
The HOOS-PS score measures the physical functioning of patients with osteoarthritis to the hip. The score has a range of 0.0 to 
100.0, with 0.0 representing no effort and 100.0 the most possible effort. 
 
Hybrid fixation  
Fixation of a prosthesis in which (most often) one of both parts of a prosthesis is cemented and the other one uncemented  
 
Humerus component 
The part of a shoulder or elbow prosthesis that replaces the humerus (upper arm bone). The humeral component of a shoulder 
prosthesis may consist of two parts: the humeral head and the humeral stem component 
 
Humeral liner 
Intermediate component (inner layer) of a reversed shoulder prosthesis that will be placed in a metaphysical component 
 
Inlay 
Intermediate component (inner layer), made of polyethylene  
 
Insert 
Intermediate component (inner layer), made of polyethylene that is placed in the tibial component of a knee prosthesis 
 
Kaplan Meier survival analysis 
Method to calculate survival, in which only one end point is possible, in this case revision 
 
KOOS-PS score 
The KOOS-PS score measures the physical functioning of patients with osteoarthritis to the knee. The score has a range of 0.0 to 
100.0, with 0.0 representing no effort and 100.0 the most possible effort. 
 
Lateral collateral ligament  
Lateral (outer) knee ligament or elbow ligament 
 
Lateral resurfacing arthroplasty  
Elbow prosthesis in which only the lateral side of the joint is replaced 
 
Major revision (journey) 
Revision of at least the acetabular or femoral component (hip) or femoral or tibial component (knee). Journey: First revision of 
the acetabulum or femur/tibial component, regardless of whether a minor revision has already taken place. Therefor, the first 
three revision procedures were reviewed. 
 
  



Dutch Arthroplasty Register (LROI) © 2023 

246                                                                                                                        Online LROI annual report 2023                                                                                                                             
                                                                                                                            www.lroi-report.nl | www.lroi-rapportage.nl 

Malalignment 
Strain on a part of the body due to an abnormal position of a joint component with respect to other components 
 
Medial malleolus osteotomy 
Surgical approach of the ankle in which the medial malleolus (protruding part of the tibia on the inside of the ankle) is incised 
and later re-fixed to be able to have better access to the inside of the joint 
 
Meniscectomy 
Meniscus removal 
 
Metallosis 
Deposition of metal debris in soft tissues of the body 
 
Metaphysis component 
The part of a shoulder prosthesis that replaces the metaphysis (upper part) of the humerus (upper arm bone) 
 
Minor revision 
Revision of only inlay and/or femoral head component (hip) or only insert and/or patella exchange (knee) 
 
NRS score 
Numeric Rating Scale score. The NRS (rest) score measures pain during rest. The NRS (activity) score measures pain during 
activity. The score has a range of 0.0 to 10.0, with 0.0 representing no pain and 10.0 representing the most possible pain. The 
NRS (satisfaction) score measures patients’ satisfaction with the outcome of joint replacement. The score has a range of 0.0 to 
10.0, with 0.0 representing very unsatisfied and 10.0 representing very satisfied. 
 
ODEP rating 
Orthopaedic Data Evaluation Panel. ODEP provides ratings for hip femoral stems, hip acetabular cups and total knee 
replacement implants. An ODEP rating consists of a number and a letter (A or B), and a star (optional). The number represents 
the number of years for which the product’s performance had been evidenced. The letter represents the strength of evidence 
presented by the manufacturer (A represents strong evidence and B represents acceptable evidence). A Star (*) represents very 
strong evidence above A and B. Detailed information can be found at www.odep.org.uk  
 
Olecranon 
The most proximal part of the ulna  
 
One-stage revision 
A single revision procedure to change (insertion, replacement and/or removal) one or more components of the prosthesis 
(excluding patella addition) 
 
Open Reduction and Internal Fixation surgery 
Type of surgery to treat a bone fracture where the broken bone is reduced or put back into place, followed by internal fixation 
using devices (screws, plates, rods, or pins) to hold the broken bone together 
 
Osteoarthritis 
Disorder in which the cartilage of a joint is affected 
 
Osteochondral bone defect 
Defect of the joint surface in which both cartilage and underlying bone are affected 
 
Osteonecrosis 
Cellular death of bone tissue 
 
Osteosynthesis 
Securing broken bone parts together with plates, pins and/or screws 
 
Osteotomy 
Incise the bone in order to correct the position, to shorten or lengthen the bone 
 
  

http://www.odep.org.uk/
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Oxford Hip score 
The Oxford Hip score measures the physical functioning and pain of patients with osteoarthritis to the hip. The score has a range 
of 0.0 to 48.0, with 0.0 representing no functional ability and 48.0 representing the most functional ability.  
 
Oxford Knee score 
The Oxford Knee score measures the physical functioning and pain of patients with osteoarthritis to the knee. The score has a 
range of 0.0 to 48.0, with 0.0 representing no functional ability and 48.0 representing the most functional ability.  
 
Patella addition 
Knee revision procedure in which only a patella component was added to the primary knee prosthesis 

 
Patella component 
Part of a knee prosthesis that is implanted on the inner side of the knee cap 
 
Patellofemoral prosthesis 
Two-piece knee prosthesis that provides a prosthetic (knee) articulation surface between the patella and trochlea (furrow) of 
the thigh bone (femur) 
 
Primary prosthesis 
The first time (primary) a prosthesis is implanted to replace the original joint 
 
PROMs 
Patient Reported Outcome Measures 
 
Proximal component 
Part of a finger prosthesis that replaces the proximal phalanx 
 
Radial head component 
Part of an elbow prosthesis that replaces the head of the radius (spoke-bone) 
 
Radial head prosthesis  
Elbow prosthesis in which only the head of the radius (spoke-bone) is replaced 
 
Radial stem component 
Part of an elbow or wrist prosthesis that is implanted in the shaft of the patient's radius (spoke-bone) 
 
Recommendation score 
The recommendation score measures to what extend the patient would recommend joint replacement to a friend or relative. 
The score has a range of 1.0 to 5.0, with 1.0 representing totally disagree and 5.0 representing totally agree. 
 
Resurfacing hip arthroplasty 
Hip prosthesis in which the cup (acetabulum) is replaced and a metal cap is implanted on top of the femoral head 
 
Resurfacing shoulder arthroplasty 
Shoulder prosthesis in which a metal cap is implanted on top of the humeral head 
 
Reversed hybrid fixation hip prosthesis 
Fixation of a hip prosthesis in which the acetabular component is cemented and the femoral component is uncemented 
 
Reversed shoulder prosthesis 
Adjusted type of total shoulder arthroplasty in which the parts are implanted in a reversed manner. A sphere (glenosphere) is 
implanted onto the glenoid and a stem with cup in the shaft of the shoulder head 
 
Revision arthroplasty 
Any change (insertion, replacement and/or removal) of one or more components of the prosthesis 
 
Sauvé Kapandji procedure 
Arthrodesis of a natural wrist joint and construction of a new wrist joint by splitting the ulna 
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Shoulder hemiarthroplasty 
Shoulder hemiarthroplasty with humeral stem, stemless hemi shoulder prosthesis (without humeral stem) or resurfacing 
shoulder hemiarthroplasty 
 
Synovectomy 
Removal of inflamed mucosa in a joint 
 
Talus component 
Part of an ankle prosthesis that is inserted in the talus (ankle bone) 
 
Tibia component 
Part of a knee or ankle prosthesis that is inserted in the tibia (shin bone) 
 
Total arthroplasty 
Arthroplasty in which the entire joint of a patient is replaced 
 
Ulnar component 
Part of an elbow or wrist prosthesis that is inserted in the ulna  
 
Ulnar nerve 
One of the three nerves that runs along the elbow. This nerve largely runs along the ulna  
 
Unicondylar knee arthroplasty 
Replacement of half the knee (either inner or outer side) by a prosthesis 
 
Validity 
Level of accuracy and completeness of registered data 
 
Vektis 
Vektis is a care information centre. Vektis collects and analyses data on the costs and quality of health care in the Netherlands. 
Vektis data mainly originates from reimbursement files of health care insurers. Therefore, Vektis has national data on 
medication use and use of aiding devices, data on primary health care and data on Diagnosis Treatment Combinations 
(DBCs/DOT) in hospitals and any other types of insured care in the Netherlands. In addition, Vektis collects demographic data, 
based on surveys among insurers and results of quality studies. www.vektis.nl  
 
Walch score 
Clinical classification system for level and type of wear of a shoulder joint; A1: humeral head centred, minimal erosion of 
shoulder cup; A2: humeral head centred, substantial erosion of shoulder cup; B1: Posterior subluxation of humeral head, 
posterior joint cavity narrow, subchondral sclerosis and osteophytes; B2: posterior subluxation of humerus head, retroversion of 
shoulder cup with posterior erosion; C: retroversion of shoulder cup over 25 degrees, irrespective of erosion 
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Abbreviations 
 
AA Ankle arthroplasty 
AO  Antioxidant 
ASA American Society of Anaesthesiologists 
BMI Body Mass Index 
BSN Citizen Service Number 
CI Confidence Interval 
CMC Carpometacarpal [finger joint]  
D(IP) Distal interphalangeal [finger joint] 
DRU Distal Radioulnar [prosthesis] 
EA Elbow arthroplasty 
HIS Hospital Information System 
HA Hip arthroplasty 
IQR Interquartile range 
KA Knee arthroplasty 
LROI Dutch Arthroplasty Register 
MCP Metacarpophalangeal [finger joint] 
NOV Netherlands Orthopaedic Association 
NRS Numeric Rating Scale 
OA Osteoarthritis 
ODEP Orthopaedic Data Evaluation Panel 
ORIF Open Reduction Internal Fixation 
PE Polyethylene 
PIP Proximal interphalangeal [finger joint] 
PKA Patellofemoral Knee Arthroplasty 
PROM Patient Reported Outcome Measure 
RA Revision arthroplasty 
RHA  Resurfacing hip arthroplasty 
RTSA Reverse total shoulder arthroplasty 
SA Shoulder arthroplasty 
SD Standard Deviation 
TEA Total Elbow Arthroplasty 
THA Total Hip Arthroplasty 
TKA Total Knee Arthroplasty 
TSA Total Shoulder Arthroplasty 
UKA Unicondylar Knee Arthroplasty 
UMC University Medical Centre 
XLPE Cross linked polyethylene 
Zo Oxidized Zirconium 
 


