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EU  MDR

Sufficient Clinical Evidence

Clinical benefit: the positive impact of a device on the health of an individual, expressed in terms

of meaningful, measurable, patient relevant clinical outcome, including outcome(s) related to diagnosis, 

or a positive impact on patient management or public health. (MDR art 2 (53))

Risk: the combination of the probablity of occurence of harm and the severity of that harm (MDR art 2 (23))
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• Mortality 0.7%

• Walking difficulty 22%

• Moderate - severe pain 11% 

Williams et al  2002;   Berstock et al 2014;   Hunt et al 2013

Complications Primary Total Hip 
Registry studies > 300.000 patients NJR
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Selection of implants performance in real world

EFORT Implant & Safety initiative 2020



blue: full members >80% data: national registries + KaiserPermanente Inc. (USA)

black: associate members < 80% data completeness
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Outcome in Registries:

Survival analysis: end-point :  Loosening of Implant in bone 



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



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
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Post-Op1 Year2 Years

Tibia component Migration (mm) 

Accuracy RSA:  Translation 0.1 mm    Rotation 0.1° x.y.z-axis



Prediction Revision 10-years  at 2 years RSA migration 
RSA yes  TKA  <->  RSA no  TKA

451 different TKA types from 9 Registries

113 RSA TKA

259 Non-RSA TKA

Overall: 1.990.439 TKA

Costs 1 revision: 30.000 €
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International Benchmark implant performance  
(based on clinical studies, registries,  survival analysis)

6-Feb-2021 Value added Orthopaedics
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Benchmark:  Hipstem Netherlands

90% ODEP 

10A+

ODEP: Orthopaedic Data Evaluation Panel. www.ODEP.org.uk ODEP 10A*  5% revision at 10 years

http://www.odep.org.uk/


Benchmark Total Knees Netherlands

66% ODEP 

10A+

ODEP: Orthopaedic Data Evaluation Panel. www.ODEP.org.uk   ODEP 10A*  5% revision at 10 years



Six possible outliers

mean 1.6%

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







• non-designer Surgeons discuss the new implant (instrumentation, implant handling..) 

• Collecting data within NJR (Implant Registry UK&Wales)

• Data on complications

• Pre-entry ODEP rating

Innovation & Surgeons

Mr Keith Tucker, orthopaedic surgeon



Market 
Introduction

Pre-clinical

RSA
+

Co, Cr serum 

Clinical
Studies

National 
Registries

Rik Huiskes 1992,  Henrik Malchau 1995….



EQI:
EFORT Quality assessment Implants: 

95% survival Total Hip @ 10 yrs in 2 national /regional registries

ODEP

10EFORT

ODEP

2RSA
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Decision

based on 

evidence

Skills



Am I  the right Surgeon with

the right instruments & Implant and

staff, to do this surgery

for this Patient?



“Do not let your patient become 

a fashion victim”

Bulstrode BMJ 1993 


