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Female reproductive ageing 

The clinical relation between oocyte quantity and oocyte quality



Front: Human oocytes seen through a scanning electron microscope. 
Adapted from photographs by Prof. Hans Michelmann and Dr. Peter Schwartz, Georg-August 
University, Göttingen, Germany, with their kind permission. 

Back: Human oocytes seen through a Nikon Eclipse TE 300 microscope (200x and 400x). 
Adapted from photographs by Dr. Jannie van Echten-Arends, Laboratory for Reproductive Medicine, 
University Medical Center Groningen, the Netherlands, with her kind permission.

 nancially supported by:

     lacideM ytisrevinU ,ygoloceanyG & scirtetsbO fo tnemtrapeD eht ,negninorG fo ytisrevinU ehT

Their support is gratefully acknowledged.
 

ISBN: 978-90-367-4236-8
ISBN: 978-90-367-4237-5 (digital)

© 2010,  M.L. Haadsma
No parts of this thesis may be reproduced or transmitted in any forms or by any means, electronic 
or mechanical, including photocopying, recording or any information storage and retrieval system, 
without permission of the author.

Cover design: Peter van der Sijde, Groningen

Page layout: Peter van der Sijde, Groningen

Printed by:  Van Denderen, Groningen

Center Groningen, Ferring B.V. Hoofddorp, Merck Serono Netherlands, Origio Benelux B.V., Abbott
B.V., Goodlife Fertility B.V., Schering-Plough B.V., Medical Development & Technology B.V. (MDT),
Sanyo E&E Europe B.V., Beckman Coulter GmbH, the Graduate School for Drug Exploration
(GUIDE), Groningen, Memidis Pharma B.V. and WedMed.



RIJKSUNIVERSITEIT GRONINGEN

Female reproductive ageing

The clinical relation between oocyte quantity and oocyte quality

Proefschrift

ter verkrijging van het doctoraat in de 
Medische Wetenschappen

aan de Rijksuniversiteit Groningen 
op gezag van de 

Rector Magnifi cus, dr. F. Zwarts,
in het openbaar te verdedigen op 

woensdag 24 maart 2010
om 16.15 uur

door
 

Maaike Laura Haadsma

geboren op 18 januari 1978 
te Haren, Groningen



Promotor:   Prof. dr. M.J. Heineman

Copromotores:   Dr. A. Hoek
   Dr. H. Groen

Beoordelingscommissie: Prof. dr. J.L.H. Evers
   Prof. dr. N.J. Leschot
   Prof. dr. R.P. Stolk



Aan mijn ouders

Paranimfen:  Mirjam Heijstra
  Karin Middelburg





Contents

Chapter 1.  Introduction 9

Chapter 2.  The number of small antral follicles (2–6 mm) determines the outcome of  29
 endocrine ovarian reserve tests in a subfertile population 
 Human Reproduction 2007;22:1925-1931 

Chapter 3.  The predictive value of ovarian reserve tests for spontaneous pregnancy in  41
 subfertile ovulatory women
 Human Reproduction 2008;23:1800-1807

Chapter 4.  The predictive value of ovarian reserve tests for miscarriage in a population of  55
 subfertile ovulatory women
 Human Reproduction 2009;24:546-552 

Chapter 5.  Miscarriage risk for IVF pregnancies in poor responders to ovarian  67
 hyperstimulation
 Reproductive BioMedicine Online 2010;20:191-200 

Chapter 6.  A reduced size of the ovarian follicle pool is associated with an increased risk  81
 of a trisomic pregnancy in IVF-treated women
 Human Reproduction 2010;25:552-558

Chapter 7.  Ovarian reserve and the morphology of preimplantation embryos of women  93
 of advanced reproductive age
 Submitted

Chapter 8.  Summary and general discussion  105

References  115

List of co-authors 131

Nederlandse samenvatting (Summary in Dutch) 137

Dankwoord (Acknowledgements) 145

Over de auteur (About the author) 151

List of publications 155




