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• Institutional Grants:  

• ZonM W, VanRens foundation

• RSA_CORE (Stryker, DePuy J&J, Smith&Nephew, ImplantCast)

• Professional Boards:

• Past-President Netherlands Orthopaedic Association (NOV) 2016-2018

• Chairman / (co)founder Dutch Arthroplasty Register (LROI)

• Chairman NORE (network orthopaedic registries of Europe) an EFORT committee

• President International Radiostereometry Society

• Expert CIE workgroup M DCG (medical device coordinating group) DG GROW  EC
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Outcome:  Loosening Implant in bone
Survival analysis 

Measure outcome
I. Survival or Revision of implants

30

25

20

15

10

5

0

25 yrs implant revision for different time periods

20 yrs 15% 
revision

Outcome:  Loosening Implant in bone
Survival analysis Survival Analysis (end-point revision Implant)
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blue: full members >80% data: national registries + KaiserPermanente Inc. (USA)
black: associate members < 80% data completeness
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Clinical Quality
Registries

Research

Clinical Practice

Clinical Quality
Registries

Research

Clinical Practice- Monitor
- Feedback
- Tracebility

Analysis 
&

Interpretation
- Outliers
- Guidelines

Tracebility
= 

LIR

Performance
=

Quality Registry

Quality Feedback loop  

Analysis 
outcome

Identify
Benchmarks

Feedback to
clinicians

Improve
practice

Clinical
data

2-Dec-1921

Lyon Hip Arthroplasty    Benchmarking Arthroplasties Pearl for Patients & Surgeons

2 -D ec-1 9
2 2Kwaliteitsregisters In de Orthopedie
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2 -D ec-1 9 2 5Kwaliteitsregisters In de  Orthopedie AOA Registry Report 2018

Evidence from Registries: the Holy Grail?

Spekenbrink, Nelissen Acta Orthop 2019   

Robertsson et al Clin Orthop Relat Res 2019

Too Late

Too Late

Too Late

Outcome:  Loosening Implant in bone
Survival analysis 
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pain

RSA

• High accuracy:
– Translations: 0.05-0.5 mm
– Rotations: 0.15-1.15�

• 3D-micromotion

RSA: 3D migration
Roentgen Stereophotogrammetric Analysis

• Translation 0.1 mm

• Rotation 0.1�

50 patients per group

RSA 
measures Implant – Bone fixation

RSA: 3D migration
Roentgen Stereophotogrammetric Analysis

Translation 0.1 mm    Rotation 0.1� x.y.z-axis  in 3 minutes
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Post-Op1 Year2 Years

Tibia Migration Patient 1 (Attune) Early Migration TKA (meta analysis n = 2450 TKA)

32 Pijls et al. Acta Orthop 2018

0-12 months predictive 5 years performance
 

Acceptable At Risk Unacceptable

Pijls, Nelissen. Acta Orthop 2012

+

Revison (%) at 10 yrs linked to MTPM of TKP

> 20.000 TKA meta-regression

Effect RSA: 
less performing implant earlier off market

Nelissen et al JBJS Am, 2011 

22 to 35% reduction in revisions if RSA done
1 revision costs about 45.000€ 

New MDR:
Legacy products Need also Clinical Evidence

2 -D ec-1 9 3 6Kwaliteitsregisters In de Orthopedie
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2010 – 2018 fixation of acetabular component in primary TH  
n=241.541 1- year revision Total Hip  2013-2017 (n=142.898) 

Selection of implants performance in real world

Whats in it for me?

Revision of uncemented Total Hip in OA patients  
2007-2018 (n=160.066) 

Revision of cemented Total Knee in OA patients  
2007-2018 (n=204.702) 

Benchmarking implants Performance

Evidence:
Outcome Your practice (e.g. revision, complications etc)

compared to peers in your country



8

International Benchmark implant performance  
(based on survival analysis)

2-Dec-1943 Value added Orthopaedics

Benchmark:  Hipstem

90% ODEP 10A+

ODEP: Orthopaedic Data Evaluation Panel. www.ODEP.org.uk 

Benchmarking, improves your practice

mean infection Netherlands

Benchmark Outcome
II. comparison between clinics: list or funnel plot

95 % confidence interval   
= 

95% of population

PJI  102 Dutch hospitals

funnel plot

Outlier policy: Self Reflection

Netherlands Register Orthopaedic Implants
(www.LROI.nl)

Brands of Total knee implants in the Netherlands 
2017: 29.221 /yr (4% increase /yr)
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S ix  p o ss ib le o u tlie rs

mean1.6%

Outliers: Benchmark performance

mean 1-year revision primary Total Hip per hospital: 1.6% 
THA 2012-2016 n=137.725

99% Conf. 
interval

= 
99% hospitals

Value added Orthopaedics

Phase II.1 Implant: 
Analysis + Actionplan

Phase II.2 Surgeon Group:
Analysis + Actionplan

Outlier procedure:  “Healthy Confidence, but Accountable” 

V alu e ad d ed  O rth o p aed ics

Quality Feedback loop  

Analysis 
outcome

Identify
Benchmarks

Feedback to
clinicians

Improve
practice

Data 
Collection

Clinical
practice

2-Dec-1952

Lyon Hip Arthroplasty    Benchmarking Arthroplasties Pearl for Patients & Surgeons

Skills
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Decision
based on 

evidence
Skills

Ben ik de geschikte chirurg,  

met dit implantaat, instrumenten

en staf om deze operatie goed uit te voeren 

bij deze patient?

“Do not let your patient become 
a fashion victim”

Bulstrode BMJ 1993 

EU countries with rigorous research 
(Registries, RSA) highest innovation

r.g.h.h.nelissen@lumc.nl

Leiden University Medical Center


