CAMBRIDGE

Cambridge University Press & Assessment
978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition

Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James
Frontmatter
More Information

Core Topics in
Paediatric Anaesthesia

Second Edition

@© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108845304
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition
Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James
Frontmatter

More Information

Core Topics in
Paediatric Anaesthesia

Second Edition

Edited by
James Ip

Great Ormond Street Hospital for Children, London

Grant Stuart

Great Ormond Street Hospital for Children, London

Isabeau Walker

Great Ormond Street Hospital for Children, London

lan James

Great Ormond Street Hospital for Children, London

CAMBRIDGE

UNIVERSITY PRESS

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108845304
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition

Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James
Frontmatter
More Information

CAMBRIDGE

:P) UNIVERSITY PRESS

Shaftesbury Road, Cambridge CB2 8EA, United Kingdom
One Liberty Plaza, 20th Floor, New York, NY 10006, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314-321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre,
New Delhi — 110025, India

103 Penang Road, #05-06/07, Visioncrest Commercial, Singapore 238467

Cambridge University Press is part of Cambridge University Press & Assessment,
a department of the University of Cambridge.

We share the University’s mission to contribute to society through the pursuit of
education, learning and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781108845304

DOI: 10.1017/9781108955409

First edition © Cambridge University Press 2013
Second edition © Cambridge University Press & Assessment 2025

This publication is in copyright. Subject to statutory exception and to the provisions
of relevant collective licensing agreements, no reproduction of any part may take
place without the written permission of Cambridge University Press & Assessment.

When citing this work, please include a reference to the DOI 10.1017/9781108955409

First published 2013
Second edition 2025

A catalogue record for this publication is available from the British Library

A Cataloging-in-Publication data record for this book is available from the Library
of Congress

ISBN 978-1-108-84530-4 Hardback

Cambridge University Press & Assessment has no responsibility for the persistence
or accuracy of URLs for external or third-party internet websites referred to in this
publication and does not guarantee that any content on such websites is, or will
remain, accurate or appropriate.

Every effort has been made in preparing this book to provide accurate and up-to-date
information that is in accord with accepted standards and practice at the time of
publication. Although case histories are drawn from actual cases, every effort has been
made to disguise the identities of the individuals involved. Nevertheless, the authors,
editors, and publishers can make no warranties that the information contained herein
is totally free from error, not least because clinical standards are constantly changing
through research and regulation. The authors, editors, and publishers therefore disclaim
all liability for direct or consequential damages resulting from the use of material
contained in this book. Readers are strongly advised to pay careful attention to
information provided by the manufacturer of any drugs or equipment that they

plan to use.

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108845304
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition

Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James

Frontmatter
More Information

Contents

List of Contributors  vii

Preface xi

17 Anatomical and Physiological Issues
Affecting Anaesthesia in Neonates and
Young Children 1
Pratheeban Nambyiah

2 Pharmacological Issues Affecting
Anaesthesia in Neonates and
Young Children 13
Eleanor Walker

3 Developmental Psychology and
Communicating with Children
and Families 25
Jo Wray

4 The Law and Paediatric Anaesthesia:
Consent, Refusal, Restraint
and Research 35
Hugo Wellesley

5 Safeguarding Children and Its Implications
for the Anaesthetist 42

Pascale du Pré

6 Paediatric Anaesthesia in Non-specialist
Centres 50

Samantha Black and Louise MacKenzie

7 Preoperative Assessment for Paediatric
Anaesthesia: Considerations for
Common Medical Conditions and Risk 59
Pamela Cupples

8 Congenital and Inherited Disorders
Affecting Anaesthesia in Children 82
Nargis Ahmad

9 Day-Case Anaesthesia in Children 91
Jonathan Groome and Christie Locke

10 General Principles of Safe Anaesthesia
in Children 101

Emma Stockton and David de Beer

11 Equipment and Monitoring in
Paediatric Anaesthesia 114
Ravi Shihurkar and Philippa Evans

20

21

22

23

24

Vascular Access in Children 130
David Chisolm and Gema Munoz-Mozas

Perioperative Fluid Management
in Children 144
Elena Fernandez

Total Intravenous Anaesthesia

in Children 158

Vaithianadan Mani, Alistair Baxter and
Jon McCormack

Regional Anaesthesia in Children 169

Naveen Raj and Steve Roberts

Sedation for Procedures in Children 188
Grant Stuart
Perioperative Analgesia in Children 197

Glyn Williams and Helen Laycock

Neonatal Anaesthesia 207
Joy Dawes

The Premature and Ex-Premature
Infant 220
Joy Dawes

Anaesthesia for General Surgery
in Children 228
Alice Miskovic and Usman Ali

Anaesthesia for ENT Surgery
in Children 233

Reema Nandi

The Compromised Paediatric Airway 251
Nadine Dobby

Anaesthesia for Cleft Lip and Palate
Surgery in Children 261

Ravi Shihurkar, Agnes Watson and Philip
Cunnington

Anaesthesia for Dental and Maxillofacial
Surgery in Children 272
Jamuna Navaratnarajah

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108845304
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition
Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James

Frontmatter

More Information

Contents

25

26

27

28

29

30

32

33

Vi

Anaesthesia for Craniofacial Surgery
in Children 278
David de Beer

Anaesthesia for Neurosurgery
in Children 291
Amaki Sogbodjor and Su Mallory

Anaesthesia for Ophthalmic Surgery
in Children 302

Ian James and Hannah Lewis

Anaesthesia for Plastic Surgery
in Children 311
Michael Frost

Anaesthesia for Orthopaedic and Scoliosis

Surgery in Children 319
Ben Clevenger and Marina George

Anaesthesia for Thoracic Surgery
in Children 331
Valentine Woodham and James Ip

Anaesthesia for Cardiac Surgery
in Children 343
Lucy Hepburn and Kyrie Wheeler

Anaesthesia for Cardiac Catheterisation
and Other Investigative Procedures

in Children 357

Marc Cohen and Graham Derrick

Anaesthesia for Children with Cardiac
Disease Undergoing Non-cardiac
Surgery 368

Ellen Rawlinson

34

35

36

37

38

39

40

41

42

Anaesthesia for Urological Surgery
in Children 380
Alice Miskovic and Usman Ali

Anaesthesia for Hepatobiliary Surgery,
Including Transplantation,
in Children 387

James Bennett and Peter Bromley

Anaesthesia for Radiology and
Interventional Radiology in Children 399
Jane Herod

Anaesthesia for Oncology and Other
Medical Procedures in Children 410

Ioannis Ioannou

Principles of Paediatric Resuscitation 420
Sophie Skellett

Trauma in Children 440

Hannah Lewis, Naomi Edmonds and
Breda O’Neill

Burns in Children 456
Bruce Emerson and Joseph Hussey

Principles of Paediatric Intensive Care 467
Mae Johnson and James Diviney

Stabilisation and Transport of the Critically
Il Child 480

Daniel Lutman

Index 491

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108845304
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition
Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James

Frontmatter
More Information

Contributors

Nargis Ahmad

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Usman Ali

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Alistair Baxter
Consultant Anaesthetist, Royal Hospital for Sick
Children, NHS Lothian, Edinburgh, UK

James Bennett
Consultant Anaesthetist, Birmingham Children’s
Hospital NHS Foundation Trust, Birmingham, UK

Samantha Black

Consultant Paediatric and Perioperative
Anaesthetist, Medway NHS Foundation Trust, UK

Peter Bromley

Consultant Anaesthetist, Birmingham Children’s
Hospital NHS Foundation Trust, Birmingham,
UK

David Chisolm
Consultant Anaesthetist, The Royal Marsden
Hospital NHS Foundation Trust, London, UK

Ben Clevenger

Consultant Anaesthetist, Royal National
Orthopaedic Hospital NHS Trust, London, UK

Marc Cohen
Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Philip Cunnington

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Pamela Cupples

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Joy Dawes

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

David de Beer

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Graham Derrick

Consultant Cardiologist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

James Diviney

Paediatric Intensive Care Registrar, Great
Ormond Street Hospital for Children,
London, UK

Nadine Dobby

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Pascale du Pré

Consultant Paediatric Intensivist, Great Ormond
Street Hospital for Children NHS Foundation
Trust, London, UK

Naomi Edmonds
Paediatric Intensive Care Consultant, Royal
London Hospital, London, UK

Bruce Emerson
Consultant Anaesthetist, St Andrew’s Centre for
Plastic Surgery and Burns, Broomfield Hospital,
Chelmsford, UK

vii

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108845304
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition
Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James
Frontmatter
More Information

viii

List of Contributors

Philippa Evans

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Elena Fernandez

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Michael Frost
Consultant Anaesthetist, St Andrew’s Centre for

Plastic Surgery and Burns, Broomfield Hospital,
Chelmsford, UK

Marina George

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Jonathan Groome

Specialty Registrar in Anaesthesia, Great Ormond
Street Hospital for Children NHS Foundation
Trust, London, UK

Lucy Hepburn

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Jane Herod
Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Joseph Hussey
Consultant Anaesthetist, St Andrew’s Centre for
Plastic Surgery and Burns, Broomfield Hospital,
Chelmsford, UK

loannis loannou

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

James Ip

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

lan James

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Mae Johnson

Consultant Paediatric Intensivist, Great Ormond
Street Hospital for Children NHS Foundation
Trust, London, UK

Helen Laycock

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Hannah Lewis

Consultant Paediatric Anaesthetist, Evelina
Children’s Hospital, London, UK

Christie Locke

Consultant Anaesthetist, East Surrey Hospital,
Surrey and Sussex Healthcare NHS Trust, UK

Daniel Lutman
Consultant Paediatric Anaesthetist, Children’s
Acute Transport Service, London, UK

Louise MacKenzie

Consultant Anaesthetist, Lister Hospital, London,
UK

Su Mallory

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Vaithianadan Mani
Consultant Anaesthetist, Addenbrookes NHS
Trust, Cambridge, UK

Jon McCormack
Consultant Anaesthetist, Royal Hospital for Sick
Children, NHS Lothian, Edinburgh, UK

Alice Miskovic

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Gema Munoz-Mozas

Vascular Access Advanced Nurse Practitioner,
Lead Vascular Access Nurse, The Royal
Marsden Hospital NHS Foundation Trust,
London, UK

Pratheeban Nambyiah

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108845304
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition
Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James

Frontmatter
More Information

List of Contributors

Reema Nandi

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Jamuna Navaratnarajah

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Breda O’Neill
Consultant Paediatric Anaesthetist, The Royal
London Hospital, London, UK

Naveen Raj

Jackson Rees Department of Anaesthesia, Alder
Hey Children’s NHS Foundation Trust, East
Prescot Road, Liverpool, UK

Ellen Rawlinson

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Steve Roberts

Consultant Anaesthetist, Jackson Rees Department
of Anaesthesia, Alder Hey Children’s Hospital
NHS Foundation Trust, Liverpool, UK

Ravi Shihurkar
Paediatric Anaesthesiologist, Great Ormond Street
Hospital for Children, London, UK

Sophie Skellett

Consultant Paediatric Intensivist, Great Ormond
Street Hospital for Children NHS Foundation
Trust, London, UK

Amaki Sogbodjor

Consultant Anaesthetist, Neurosurgery,
Interventional Radiology, General Surgery and
Urology, Great Ormond Street Hospital for
Children, London, UK

Emma Stockton

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Grant Stuart
Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Eleanor Walker

Consultant Anaesthetist, ENT, Urology and
Ophthalmology, Great Ormond Street Hospital,
London, UK

Isabeau Walker

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Agnes Watson

Consultant Anaesthetist, St Andrew’s Centre for
Plastic Surgery and Burns, Broomfield Hospital,
Chelmsford, UK

Hugo Wellesley

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Kyrie Wheeler
Perfusionist, Great Ormond Street Hospital for
Children NHS Foundation Trust, London, UK

Glyn Williams

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Valentine Woodham

Consultant Anaesthetist, Great Ormond Street
Hospital for Children NHS Foundation Trust,
London, UK

Jo Wray

Senior Research Fellow and Health Psychologist,
Centre for Outcomes and Experience Research in
Children’s Health, Illness and Disability
(ORCHID), London, UK

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108845304
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-84530-4 — Core Topics in Paediatric Anaesthesia 2nd Edition
Edited by James Ip , Grant Stuart , Isabeau Walker , Ian James
Frontmatter

More Information

Preface

Children comprise almost a quarter of the popula-
tion, and many will require general anaesthesia for
surgery or an investigative procedure. It is import-
ant that the facilities and environment for such
procedures are appropriate for children, and those
administering anaesthesia are knowledgeable,
competent and reliable. It is an oft-repeated adage
that the child is not a miniature adult, and
nowhere is this truer than in paediatric anaesthe-
sia, where there are significant differences, for
instance, in pharmacology, psychology, common
clinical conditions and legal issues such as consent.
Our intention with this book has been to provide
the core knowledge necessary to assist all those
involved in anaesthetising children to do so safely
and competently. We hope that this text will be
particularly useful to trainees aspiring to become
specialist paediatric anaesthetists.

We have tried to go further than just covering
the core curriculum for training in paediatric
anaesthesia. For the clinical chapters, we asked
our authors, who are all recognised experts in their
specialist areas, to share their experience by out-
lining in a succinct manner how they manage their
patients. It seems to us particularly helpful to read
how those who are regularly anaesthetising
patients with specific disorders have fine-tuned
their practice to minimise problems and achieve
good outcomes. We have included additional read-
ing for all chapters. Although we have discussed
some of the more common syndromes affecting
children, we have not provided a comprehensive

list of all the congenital disorders that may be
encountered. Many of these are rare, and their
salient features can quickly and easily be obtained
on the Internet.

We hope that our book will also be useful for
anaesthetists who work in the general hospital,
especially those who only see children presenting
as emergencies. Over the past 20 years or so, a
plethora of reports have espoused the benefits of
centralisation of paediatric surgery. Subsequent
organisational changes have resulted in the trans-
fer of much of this work to specialised centres,
particularly for children under four years of age.
For many anaesthetists working outside these spe-
cialist centres, this has resulted in reduced oppor-
tunity to maintain competence and, perhaps of
equal importance, confidence in anaesthetising
small children, even though over half of all paedi-
atric procedures still take place in district general
hospitals. This book is no substitute for regular
hands-on experience, but we hope that it will be
helpful in providing core knowledge and tips from
established experts that can be used to supplement
refresher courses and clinical attachments.

We would like to thank those who have helped
in developing this book, particularly family and
friends who have been neglected during its long
gestation. We are also grateful to Cambridge
University Press for their patience as the book’s
post-conceptual age increased.

James Ip, Grant Stuart, Ian James
and Isabeau Walker
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