
Risk factors for long-term failure of orthopaedic medical
devices: taking advantage of RSA as an early detection tool
Hamersveld, K.T. van

Citation
Hamersveld, K. T. van. (2021, December 2). Risk factors for long-term failure
of orthopaedic medical devices: taking advantage of RSA as an early
detection tool. Retrieved from https://hdl.handle.net/1887/3245131
 
Version: Publisher's Version

License:
Licence agreement concerning inclusion of doctoral
thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/3245131
 
Note: To cite this publication please use the final published version (if
applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3245131


Risk factors for long-term failure  
of orthopaedic medical devices

Taking advantage of RSA as an early 
detection tool

Koen van Hamersveld



The work described in this thesis was performed at the Department of Orthopaedics, Leiden 
University Medical Center, the Netherlands and the Department of Orthopaedics, Hässle-
holms Sjukhus, Sweden.

Cover design: Koen van Hamersveld
Lay-out and printed by: Optima Grafische Communicatie, Rotterdam, the Netherlands

ISBN: 978-94-6361-605-8

Copyright © 2021 K.T. van Hamersveld. All rights reserved. No part of this publication may 
be reproduced, stored or transmitted in any form or by any means without prior permission 
of the copyright owner.

The printing of this thesis was financially supported by Anna Fonds|NOREF, HagaZieken-
huis, Nederlandse Orthopaedische Vereniging, Universitaire Bibliotheken Leiden.



Risk factors for long-term failure of  
orthopaedic medical devices

Taking advantage of RSA as an early detection tool

Proefschrift

ter verkrijging van
de graad van doctor aan de Universiteit Leiden

op gezag van rector magnificus prof.dr.ir. H. Bijl,
volgens besluit van het college voor promoties
te verdedigen op donderdag 2 december 2021

klokke 12:30 uur

door

Koen Tijmen van Hamersveld

geboren te Amstelveen
in 1989



Promotores
Prof. dr. R.G.H.H. Nelissen
Prof. dr. ir. E.R. Valstar†

Copromotores
Dr. P.J. Marang-van de Mheen
Dr. S. Toksvig-Larsen Hässleholm Hospital & Lund University, Sweden

Leden promotiecommissie
Prof. dr. S.C. Cannegieter
Prof. dr. F.S. Haddad University College London Hospitals, United Kingdom
Dr. P.A. Nolte Spaarne Gasthuis, Hoofddorp
Prof. dr. R.W. Poolman
Prof. dr. M. J. Schalij



“Zonder jullie was ik ergens, maar gelukkig kan ik zwerven”

G. de Randamie (Sprokkeldagen, Tussen Licht en Lucht, 2007)



Table of contents

Chapter 1 General introduction 9

Part I The effect of implant design on tibial component migration
Chapter 2 Migration of all-polyethylene compared with metal-backed tibial 

components in cemented total knee arthroplasty: a randomized 
controlled trial

25

Acta Orthopaedica 2018; 89: 412-7.
Chapter 3 Migration and clinical outcome of mobile-bearing versus 

fixed-bearing single-radius total knee arthroplasty: a randomized 
controlled trial

41

Acta Orthopaedica 2018; 89:190-196.
Chapter 4 Fixation and clinical outcome of uncemented peri-apatite-coated 

versus cemented total knee arthroplasty: five-year follow-up of a 
randomized controlled trial using RSA

61

The Bone & Joint Journal 2017; 99-B:1467-76.
Chapter 5 Peri-apatite coating decreases uncemented tibial component 

migration: long-term RSA results of a randomized controlled 
trial and limitations of short-term results

79

Acta Orthopaedica 2018; 89: 425-30.

Part II Surgical and patient risk factors for tibial component 
migration

Chapter 6 Marker-based versus model-based radiostereometric analysis of 
total knee arthroplasty migration: a reanalysis with comparable 
mean outcomes despite distinct types of measurement error

99

Acta Orthopaedica 2019; 90: 366-72.
Chapter 7 The effect of coronal alignment on tibial component migration 

following total knee arthroplasty: a cohort study with long-term 
radiostereometric analysis results

123

The Journal of Bone and Joint Surgery. American volume 2019; 
101: 1203-12.

Chapter 8 Risk factors for tibial component loosening: a meta-analysis of 
long-term follow-up RSA data

143

The Journal of Bone and Joint Surgery. American volume 2021; 
103:1115-24.



Chapter 9 Summary and general discussion 165
Chapter 10 In memoriam — Edward Valstar (1970–2017) 187

Appendices Summary in Dutch (Nederlandse samenvatting) 191
Author affiliations 199
List of publications 201
List of presentations 203
Acknowledgements (dankwoord) 205
Curriculum vitae 207


