
Multimodality Imaging of Anatomy and Function in
Coronary Artery Disease
Schuijf, J.D.

Citation
Schuijf, J. D. (2007, October 18). Multimodality Imaging of Anatomy and
Function in Coronary Artery Disease. Retrieved from
https://hdl.handle.net/1887/12423
 
Version: Corrected 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/1887/12423
 
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/1887/12423


Multimodality Imaging of Anatomy and 

Function in Coronary Artery Disease

Joanne D. Schuijf



The research described in this thesis was performed at the departments of Cardiology and Radiology of the 
Leiden University Medical Center, Leiden, the Netherlands.

Cover:	 Joanne D. Schuijf

Lay-out: 	 Buijten en Schipperheijn

Printed by: 	 Buijten en Schipperheijn

ISBN: 	 978-90-9022196-0

Copyright © 2007 Joanne D Schuijf, Leiden, The Netherlands. All rights reserved. No parts of this book may be 
reproduced or transmitted, in any form or by any means, without prior permission of the author.

Financial support to the costs associated with this thesis from 
Toshiba Medical Systems BV, Vital Images BV, Biotronik BV, Stichting EMEX, Foundation Imago, J.E. Jurriaanse 
Stichting, Medtronic BV, Astellas Pharma BV, St Jude Medical BV, Tyco Healthcare BV, Amgen BV (Breda), 
Boehringer Ingelheim BV, GE Healthcare Medical Diagnostics (Eindhoven), Pfizer BV, Siemens BV, Bristol-Myers 
Squibb, Boston Scientific Benelux BV, Merck Sharp & Dohme BV is gratefully acknowledged.



Multimodality Imaging

of

    Anatomy and Function

in

Coronary Artery Disease

Proefschrift

ter verkrijging van 

de graad van Doctor aan de Universiteit Leiden,
op gezag van Rector Magnificus prof.mr. P.F. van der Heijden,

volgens besluit van het College voor Promoties
te verdedigen op Donderdag 18 oktober 2007

klokke 16.15 uur

door

Joanne Désirée Schuijf

geboren te Rotterdam
in 1980



Promotiecommissie

Promotores: 	 Prof. Dr. E. E. van der Wall

		  Prof. Dr. J. J. Bax

		  Prof. Dr. A. de Roos

Referent:	 	 Dr. W. Wijns (Cardiovascular Center, Aalst, België)

Overige leden:	 Prof. Dr. P. J. de Feyter (Erasmus Universiteit, Rotterdam)

		  Prof. Dr. J. W. Jukema		

		  Prof. Dr. J. H. C. Reiber			 

		  Prof. Dr. M. J. Schalij

The research described in this thesis was supported by a grant of the Netherlands Heart 

Foundation (grant nr. NHF-2002B105) and the Interuniversity Cardiology Institute of the 

Netherlands.

Financial support by the Netherlands Heart Foundation and the Interuniversity Cardiology 

Institute of the Netherlands for the publication of this thesis is gratefully acknowledged. 



Voor mijn ouders

en Roeland



Table of Contents

	 	 General Introduction 

Chapter 1	 Introduction to Non-Invasive Imaging in Coronary Artery Disease

		  Based on:

		  Cardiac Imaging in Coronary Artery Disease: Differing Modalities

	 	 Heart 2005; 91: 1110-1117

Part I 		  Non-Invasive Coronary Angiography with Multi-Slice 		

		  Computed Tomography; Introduction and Diagnostic Accuracy

Chapter 2 	 Multi-Slice CT Coronary Angiography: How to do it and What is the 	

		  Current Clinical Performance?

	 	 Eur J Nucl Med Mol Imaging 2005; 32: 1337-1347

Chapter 3 	 Non-Invasive Coronary Imaging and Assessment of Left Ventricular 

		  Function Using 16-slice Computed Tomography

	 	 Am J Cardiol 2005; 95: 571-574

Chapter 4 	 Diagnostic Accuracy of 64-slice Multi-Slice Computed Tomography 	

		  in the Non-Invasive Evaluation of Significant Coronary Artery Disease

	 	 Am J Cardiol 2006; 98: 145-148. 

Chapter 5	 Meta-Analysis of Comparative Diagnostic Performance of Magnetic 

		  Resonance Imaging and Multi-Slice Computed Tomography for 	

		  Non-Invasive Coronary Angiography

	 	 Am Heart J 2006; 151: 404-411

Part II 		  Defining Patient Populations

		  A	 Coronary Risk Factors

Chapter 6 	 Non-Invasive Angiography and Assessment of Left Ventricular 	

		  Function using Multi-Slice Computed Tomography in Patients with 	

		  Type 2 Diabetes 

	 	 Diabetes Care 2004; 27: 2905-2910

1

11

28

31

51

61

71

86

86

89



Chapter 7	 Non-Invasive Evaluation of the Coronary Arteries with Multi-Slice 	

		  Computed Tomography in Hypertensive Patients  

		  Hypertension 2005; 45: 227-232

Chapter 8 	 Do Risk Factors influence the Diagnostic Accuracy of Non-Invasive 	

		  Coronary Angiography with Multi-Slice Computed Tomography?

	 	 J Nucl Cardiol 2006;13: 635-641. 

		  B 	 After Revascularization

Chapter 9 	 Feasibility of Assessment of Coronary Stent Patency using 16-slice 	

		  Multi-Slice Computed Tomography

	 	 Am J Cardiol 2004; 94: 427-430

Chapter 10 	 Usefulness of 64-slice Multi-Slice Computed Tomography Coronary 

		  Angiography to assess In-stent Restenosis

	 	 J Am Coll Cardiol 2007; 49: 2204-10

Chapter 11	 Evaluation of Patients with Previous Coronary Stent Implantation 	

		  using 64-slice Multi-Slice Computed Tomography

	 	 Radiology 2007 

Chapter 12	 Validation of a High-Resolution, Phase Contrast Cardiovascular 	

		  Magnetic Resonance Sequence for Evaluation of Flow in Coronary 	

		  Artery Bypass Grafts

	 	 J Cardiovasc Magn Reson 2007; 9: 557-563 

Part III 		 Anatomical versus Functional Imaging in the Evaluation of 	

		  Coronary Artery Disease

Chapter 13 	 Diagnostic and Prognostic Value of Non-Invasive Imaging in Known 

		  or Suspected Coronary Artery Disease. 

	 	 Eur J Nucl Med Mol Imaging 2006; 33: 93-104

Chapter 14	 Relationship between Non-Invasive Coronary Angiography with 	

		  Multi-Slice Computed Tomography and Myocardial Perfusion Imaging

	 	 J Am Coll Cardiol 2006; 48: 2508-2514. 

103

117

130

133

145

159

175

190

193

215



Chapter 15	 Editorial: Changing Paradigm: Atherosclerosis versus Ischemia

	 	 Eur J Nucl Med Mol Imaging 2007; 34: 1-3.

Chapter 16	 Comparative Regional Analysis of Coronary Atherosclerosis and 	

		  Calcium Score on Multi-Slice Computed Tomography versus 	

		  Myocardial Perfusion on SPECT

	 	 J Nucl Med 2006; 47: 1749-1755. 

Chapter 17	 Evaluation of Coronary Artery Disease: Implications of Invasive 	

		  versus Non-Invasive Imaging

		  Submitted

Part IV 	 Coronary Plaque Imaging and Prognostification

Chapter 18 	 Differences in Plaque Composition and Distribution in Stable 	

		  Coronary Artery Disease versus Acute Coronary Syndromes; Non-	

		  Invasive Evaluation with Multi-Slice Computed Tomography.

	 	 Acute Cardiac Care 2007; 9: 48-53

Chapter 19	 Non-Invasive Assessment of Plaque Characteristics with Multi-	

		  Slice Computed Tomography Coronary Angiography in 	

		  Symptomatic Diabetic Patients.

	 	 Diabetes Care 2007; 30: 1113-1139.  

Chapter 20	 Prognostic Value of multi-slice Computed Tomography Coronary 	

		  Angiography in Patients with Known or Suspected CAD.

	 	 J Am Coll Cardiol 2007; 49: 62-70 

Part V  		 Non-Coronary Imaging 

Chapter 21 	 Quantification of Myocardial Infarct Size and Transmurality by 	

		  Contrast-enhanced Magnetic Resonance Imaging in Men.  

		  Am J Cardiol 2004; 94: 284-288

Chapter 22 	 Comprehensive Cardiac Assessment with Multi-Slice Computed 	

		  Tomography: Evaluation of Left Ventricular Function and Perfusion 	

		  in addition to Coronary Anatomy in Patients with Previous 		

		  Myocardial Infarction.

	 	 Heart 2006; 92: 1779-1783 

231

237

253

268

270

283

295

312

315

327



Chapter 23	 Assessment of Left Ventricular Volumes and Ejection Fraction with 	

		  16-slice Multi-Slice Computed Tomography; Comparison with 2D-	

		  Echocardiography.

	 	 Int J Cardiol 2006; 13: 480-487.

Chapter 24	 Non-Invasive Visualization of the Cardiac Venous System in 		

		  Coronary Artery Disease Patients using 64-slice Computed  Tomography.

	 	 J Am Coll Cardiol 2006; 48: 1832-1838.

Summary and Conclusions

Samenvatting en Conclusies

List of Publications

Dankwoord

Curriculum Vitae

341

351

365

375

385

393

397






