
CORONARY ARTERY 
BYPASS GRAFT 
Surgery on a 
Beating Heart 

ifee 

MOHD ZAMRIN DIMON 



© UiTM Press, Ui I'M 2024 

All rights reserved. No part of this publication may be reproduced, copied, 
stored in any retrieval system or transmitted in any form or by any means; 
electronic, mechanical, photocopying, recording or otherwise; without prior 
permission in writing from the Directorof UiTM Press, Universiti Teknologi 
MARA, 40450 Shah Alam, Selangor Darul Ehsan, Malaysia. 
E-mail; penerbit(«)uitm.edu.my 

UiTM Press is a member of 
MALAYSIAN SCHOLARLY PUBLISHING COUNCIL 

Perpustakaan Negara Malaysia C'ataloguing-in-Publication Data 

\rn\f, 

HE 
•igh 
lit^H 
| • |C 

m 
wttX-K^ 

Cataloguing-in-Publication Data 

Perpustakaan Negara Malaysia 

A catalogue record for this book is available 

from the National Library of Malaysia 

ISBN 978-629-496-071-8 

Typesetter: Muhammad Noor Haikhmal M Satar 
Cover Designer; Muhammad Noor Haikhmal M Satar 

Printed in Malaysia by: UiTM Printing Centre 
College of Creative Arts 
Universiti Teknologi MARA 
40450 Shah Alam 
Selangor 

file:///rn/f


TABLE OF CONTENTS 

List of Figures ix 

List of Tables x 

List of Abbreviations xi 

List of Quick-Response Codes xii 

Preface x i i i 

Acknowledgement xv 

CHAPTER 1: INTRODUCTION 

1.1 Coronary Artery Disease 1 

1.2 Off-pump CABG 4 

1.3 Cardiopulmonary Bypass Machine 6 

1.4 On-pump CABG 8 

1.5 Issues with On-pump CABG 9 

1.5.1 Systemic Inliammatory Response Syndrome 9 

1.5.2 Stroke 10 

1.5.3 Renal Dysfunction 11 

1.5.4 Blood Transfusion 12 

1.5.5 Poor Left Ventricular Function 14 

1.5.6 High-risk Patients 15 

CHAPTER 2: HISTORY OF OFF-PUMP CABG 

2.1 Innovation 17 

2.2 Challenges 18 

2.3 Mechanical Devices 20 



CORONARY ARTERY BYPASS GRAf I 

ACKNOWLEDGEMENT 

In the Name of Allah, The Most Gracious and The Most Merciful. 

As I reflect on this journey, I am overwhelmed with gratitude for 
those who have guided, supported, and inspired me along the way. This 
Professorial Lecture is not just a reflection of my work, but a tribute to 
the unwavering belief and invaluable contributions of many. 

First and foremost, 1 would like to extend my deepest gratitude 
to my mentors and teachers, with special dedication to Mr. Prashant 
Joshi. Mr Joshi's exceptional guidance in off-pump coronary artery 
bypass grafting (OPCAB) has been a beacon of wisdom and support, 
fundamentally shaping my approach and expertise in this specialized 
field. His dedication to surgical excellence has left an indelible mark 
on my career and the content of this book. Alongside his teaching, the 
mentorship and insights I have received from other mentors and teachers 
have been a constant source of inspiration. 1 am deeply indebted to 
Mr. Joshi, as well as all my mentors and teachers, for their invaluable 
contributions and belief in my journey. Their collective encouragement 
has been pivotal to my development as a cardiothoracic surgeon. 

My wife. Dr. Wan Zalillah Zainul Izzuddin, your unwavering faith 
in me, your sacrifice, your understanding of my profession, and your 
constant presence have been my greatest blessings. To my sons, Ahmad 
Harits and Hamzah, and daughters, Siti Hajar, Maryam, and Salma, your 
love and support have been the foundation of my strength throughout 
this journey. 

XV 



CHAPTER 1 

INTRODUCTION 

1.1 CORONARY ARTERY DISEASE 

Coronary artery disease (CAD) continues to remain a major global health 
issue, standing as the leading cause of morbidity (disease) and mortality 
(death) since 800 BCE. Homer's Odyssey once described a significant 
number of deaths due to CAD demonstrated by sudden, nontraumatic 
death (John, 2012). Even in today's modern world, this condition remains 
the leading cause of death in both developed and developing countries, 
which is influenced by environmental factors, lifestyle, and genetic 
background (Malakar et al., 2019). 

The main reason is atherosclerosis (hardening of the arteries), a 
condition in which cholesterol and fatty deposits build up inside the 
coronary arteries, resulting in decreased blood flow (Benjamin et al., 
2019). Adam Hammer discovered these findings in 1876 when he made 
a significant breakthrough by describing the pathophysiology of CAD 
(Diodato & Chedrawy, 2014). 

Picture a vibrant city where the streets and highways are the arteries 
that help commuters get to their destinations. 

Now, imagine what might happen if that major highway was cut 
off. The city shudders to a halt; with traffic jams, people get stocked 
up and rattles in its pace. The city is your body, The highways are your 


