g
4
s

/) 75
A Nk Leiden

= )

M’b The Netherlands

Automated proton therapy planning: clinical validation for
head-and-neck cancer and chordoma
Huiskes, M.

Citation
Huiskes, M. (2026, September 3). Automated proton therapy planning:
clinical validation for head-and-neck cancer and chordoma. Retrieved from

https://hdl.handle.net/1887/4309083

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral
License: thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/4309083

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/1887/4309083

Automated proton therapy planning:
Clinical validation for Head-and-Neck
cancer and Chordoma

Merle Huiskes



Automated proton therapy planning:
Clinical validation for Head-and-Neck cancer and Chordoma

ISBN: 978-94-6537-718-6

Cover design: Generated with ChatGPT by OpenAl, directed and edited by
Merle Huiskes

Layout design: Anastasia Gangaev & lliana Boshoven | www.ridderprint.nl

Printing: Ridderprint | www.ridderprint.nl

© Merle Huiskes, 2026, Leiden, the Netherlands

All rights reserved. No part of this thesis may be reproduced, stored in a retrieval
system or transmitted in any forms or by any means, without prior permissions
of the author.

The work presented in this thesis was financially supported by Varian, a Siemens
Healthineers Company (HollandPTC-Varian Consortium grant ID 2019021), and
partly by the Surcharge for Top Consortia for Knowledge and Innovation (TKIs)
from the Dutch Ministry of Economic Affairs and Climate.

Financial support for the printing of this thesis was kindly provided by the
Department of Radiation Oncology of Leiden University Medical Center, the
Netherlands.



Automated proton therapy planning:
Clinical validation for Head-and-Neck
cancer and Chordoma

Proefschrift

ter verkrijging van

de graad van doctor aan de Universiteit Leiden,
op gezag van rector magnificus prof.dr. S. de Rijcke,

volgens besluit van het college voor promoties
te verdedigen op donderdag 3 september 2026

klokke 14:30 uur

door
Merle Huiskes
geboren te Hengelo (Ov)

in 1994



Promotoren:
Prof. dr. C.R.N. Rasch

Co-promotor:
Dr. ir. E. Astreinidou

Promotiecommissie:

Prof. dr. ir. M. Staring

Prof. dr. M.S. Hoogeman (Erasmus Medical Center)
Prof. dr. S. Nuyts (KU Leuven)

Prof. dr.].J. Sonke (NKI-AVL)

Dr. M. de Ridder (University Medical Center Utrecht)



TABLE OF CONTENTS

Chapter 1  General Introduction 7

Chapter 2 Dosimetric Impact of Adaptive Proton Therapy in Head and
Neck Cancer - A Review 19

Chapter 3 Validation of Fully Automated Robust Multi-criterial Treatment
Planning for Head and Neck Cancer IMPT 41

Chapter 4 Qualitative Blinded Clinical Assessment of Automated and
Manual IMPT Plans for Head and Neck Cancer 63

Chapter 5 Validation of Fully Automated Intensity-Modulated Proton
Therapy with and without Transmission Beams for

Nasopharyngeal Cancer 83

Chapter 6 Validation of Fully Automated IMPT Treatment Planning for

Skull Base Chordomas 109
Chapter 7 General Discussion 131
Chapter 8 Summary 147
Appendices

Nederlandse samenvatting 156

Portfolio 163

Curriculum Vitae 167

Dankwoord 168



