
Cochlear implants: Modeling electrophysiological responses
Gendt, M.J. van

Citation
Gendt, M. J. van. (2021, March 25). Cochlear implants: Modeling electrophysiological
responses. Retrieved from https://hdl.handle.net/1887/3149359
 
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/1887/3149359
 
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/1887/3149359


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/3149359 holds various files of this Leiden 
University dissertation.  
 
Author: Gendt, M.J. van 
Title: Cochlear implants: Modeling electrophysiological responses 
Issue date: 2021-03-25 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/3149359
https://openaccess.leidenuniv.nl/handle/1887/1�




Cochlear Implants
Modeling electrophysiological responses

Margriet Jessica van Gendt



© copyright Margriet Jessica van Gendt, 2021

Cover: Esther Hoogendijk
Printing: ProefschriftMaken || www.proefschriftmaken.nl

ISBN 978 94 6423 107 6

All rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
recording or otherwise, without prior permission of the author or the copyright-owning 
journals for previous published chapters.

This research was funded by:
Advanced Bionics Corporation
Stichting het Heinsius-Houbolt fonds

This thesis was financially supported by:
Advanced Bionics, Cochlear, Med-EL, Oticon, Pedagogische Praktijk, Chipsoft, Amplifon – 
Beter Horen



Cochlear Implants
Modeling electrophysiological responses

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 25 maart 2021 klokke 15:00 uur 

 

 

door 

Margriet Jessica Bekkering - van Gendt

geboren te Alphen aan den Rijn in 1984 



Promotor: Prof. dr. ir. J.H.M. Frijns

Copromotor: Dr. ir. J.J. Briaire

 

Leden promotiecommissie: 

Prof. dr. P.P.B. van Benthem
Prof. dr. P. van Dijk Rijskuniversiteit Groningen
Prof. dr. J.H. Meijer
Dr. H. Versnel Universiteit Utrecht



Aan mijn ouders

Aan alle CI-dragers





Table of contents

CHAPTER 1 Introduction 9

CHAPTER 2 A fast, stochastic, and adaptive model of auditory nerve responses 
to cochlear implant stimulation 21

CHAPTER 3 Modeled auditory nerve responses to amplitude modulated 
cochlear implant stimulation 51

CHAPTER 4 Short and long-term adaptation in the auditory nerve stimulated with 
high-rate electrical pulse trains are better described by a power law 83

CHAPTER 5 Effect of neural adaptation and degeneration on pulse-train eCAPs: 
a model study 107

CHAPTER 6 Simulating intracochlear electrocochleography with a combined 
model of acoustic hearing and electric current spread in the cochlea 131

CHAPTER 7 Discussion 153

CHAPTER 8 Summary (Nederlandstalig) 167

Bibliography 173

List of publications 191

Acknowledgements 195

Curriculum Vitae 199


