


Manual of Neuroanesthesia





Manual of Neuroanesthesia
The Essentials

Edited By
Hemanshu Prabhakar

Charu Mahajan 
Indu Kapoor



CRC Press
Taylor & Francis Group
6000 Broken Sound Parkway NW, Suite 300
Boca Raton, FL 33487-2742

© 2017 by Taylor & Francis Group, LLC 
CRC Press is an imprint of Taylor & Francis Group, an Informa business

No claim to original U.S. Government works

Printed on acid-free paper

International Standard Book Number-13: 978-1-4987-7170-2 (Hardback)

This book contains information obtained from authentic and highly regarded sources. While all reasonable efforts have been made 
to publish reliable data and information, neither the author[s] nor the publisher can accept any legal responsibility or liability for 
any errors or omissions that may be made. The publishers wish to make clear that any views or opinions expressed in this book by 
individual editors, authors or contributors are personal to them and do not necessarily reflect the views/opinions of the publishers. The 
information or guidance contained in this book is intended for use by medical, scientific or health-care professionals and is provided 
strictly as a supplement to the medical or other professional’s own judgement, their knowledge of the patient’s medical history, relevant 
manufacturer’s instructions and the appropriate best practice guidelines. Because of the rapid advances in medical science, any 
information or advice on dosages, procedures or diagnoses should be independently verified. The reader is strongly urged to consult 
the relevant national drug formulary and the drug companies’ and device or material manufacturers’ printed instructions, and their 
websites, before administering or utilizing any of the drugs, devices or materials mentioned in this book. This book does not indicate 
whether a particular treatment is appropriate or suitable for a particular individual. Ultimately it is the sole responsibility of the 
medical professional to make his or her own professional judgements, so as to advise and treat patients appropriately. The authors and 
publishers have also attempted to trace the copyright holders of all material reproduced in this publication and apologize to copyright 
holders if permission to publish in this form has not been obtained. If any copyright material has not been acknowledged please write 
and let us know so we may rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted, or utilized in any 
form by any electronic, mechanical, or other means, now known or hereafter invented, including photocopying, microfilming, and 
recording, or in any information storage or retrieval system, without written permission from the publishers.

For permission to photocopy or use material electronically from this work, please access www.copyright.com (http://www.copyright.
com/) or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA 01923, 978-750-8400. CCC is a 
not-for-profit organization that provides licenses and registration for a variety of users. For organizations that have been granted a 
photocopy license by the CCC, a separate system of payment has been arranged.

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used only for identification and 
explanation without intent to infringe.

Visit the Taylor & Francis Web site at
http://www.taylorandfrancis.com

and the CRC Press Web site at
http://www.crcpress.com

http://www.copyright.com
http://www.copyright.com/
http://www.copyright.com/
http://www.taylorandfrancis.com
http://www.crcpress.com


Dedication

To our parents, teachers, and families, our “Pillars of Strength” – Pallavi Prabhakar, Atul Sharma, and 
Deepak Kapoor, and ones who make our world complete, Anavi, Namyah, Amyra, Nyra, and Ansh





vii

Table of Contents

Foreword xi

Preface xiii

Editors xv

Contributors xvii

Part I BaSIC PrINCIPLES OF NEUrOaNEStHESIa 1

 1 Anatomical considerations 3
Gyaninder P. Singh

 2 Intracranial pressure 21
Vasudha Singhal

 3 Cerebral perfusion pressure 31
Nicole Collins and Alaa Abd-Elsayed 

 4 Brain protection 39
Judith Dinsmore and Rebecca Campbell

Part II EXaMINING tHE NEUrOSUrGICaL PatIENt 47

 5 Preanesthetic evaluation 49
Srilata Moningi 

 6 Neurologic examination 61
Srilata Moningi 

Part III MONItOrING tHE NEUrOSUrGICaL PatIENt 75

 7 Electrocardiography 77
Bhavna Hooda 

 8 Oxygenation 85
Matthew J. Hammer and Laura B. Hemmer 

 9 End-tidal carbon dioxide 91
Ryan J. Vealey and Laura B. Hemmer 

 10 Arterial blood pressure 99
Nidhi Gupta 

 11 Central venous pressure 107
Nidhi Gupta 



viii Table of Contents

 12 Neuromonitoring 115
Elizabeth A. M. Frost 

 13 Hemodynamic variations 123
Charu Mahajan 

 14 Temperature 129
Kavitha Jayaram 

 15 Urine output 137
Kavitha Jayaram 

Part IV aNaEStHESIa FOr tHE NEUrOSUrGICaL PatIENt 145

 16 Difficult airway 147
Ankur Luthra 

 17 Venous cannulation 155
Ankur Luthra 

 18 Brain relaxation 159
Ravi K. Grandhi, Samuel Y. Lee, and Alaa Abd-Elsayed 

 19 Anesthetic agents: Intravenous 165
Indu Kapoor 

 20 Anesthetic agents: Inhalational 173
Indu Kapoor 

 21 Neuromuscular blockade and opioids 181
Prasanna U. Bidkar and Narmadha Lakshmi K 

 22 Perioperative steroids 193
M. V. S. Satya Prakash 

 23 Emergence from anesthesia 203
Sonia Kapil and Hemant Bhagat 

Part V POSItIONING tHE NEUrOSUrGICaL PatIENt 215

 24 Positioning of patients 217
Stefan Jankowski and Jake Drinkwater 

Part VI FLUID MaNaGEMENt OF tHE NEUrOSUrGICaL PatIENt 233

 25 Perioperative fluids 235
Peter Farling and Katie Megaw 

 26 Hyperosmolar therapy 245
Hemanshu Prabhakar 

 27 Blood loss and blood transfusion 247
Bhavna Hooda 

Part VII CaSE-SPECIFIC MaNaGEMENt 265

 a Aqueductal stenosis 267
Samuel Y. Lee and Alaa Abd-Elsayed 

 b Arnold–Chiari malformation 269
Samuel Y. Lee and Alaa Abd-Elsayed 



Table of Contents ix

 c Awake craniotomy 271
Filiz Uzumcugil and Altan Sahin 

 d Brachial plexus injury  273
Filiz Uzumcugil and Altan Sahin 

 e Brain abscess 275
Indu Kapoor 

 f Carotid angioplasty 277
Indu Kapoor 

 g Cerebellopontine angle tumor 279
Judith Dinsmore 

 h Cerebral aneurysm 281
Charu Mahajan 

 i Cerebral arteriovenous malformation 283
Jamie Uejima and Laura B. Hemmer 

 j Cervical spine surgery 285
Jamie Uejima and Laura B. Hemmer 

 k Craniosynostosis 287
Indu Kapoor 

 l Epilepsy surgery 289
Indu Kapoor 

 m Extradural hematoma 291
Indu Kapoor

 n Lumbar meningomyelocele 293
Indu Kapoor

 o Moyamoya disease 295
Helena Oechsner

 p Neuroendoscopy 297
Helena Oechsner

 q Occipital encephalocele 299
Charu Mahajan

 r Pituitary surgery 301
John Andrzejowski

 s Posterior fossa tumor 303
Prasanna U. Bidkar

 t Status epilepticus 305
Sally H. Vitali

 u Subdural hematoma 307
Indu Kapoor

 v Supratentorial tumor 309
Indu Kapoor

 w Ventriculoperitoneal shunt 311
Marc-Alain Babi and Salman Al Jerdi

Part VIII PErIOPEratIVE COMPLICatIONS IN NEUrOSUrGICaL PatIENtS 313

 28 Venous air embolism 315
Filiz Uzumcugil and Altan Sahin 

 29 Postoperative pain 323
Zulfiqar Ali, Majid Jehangir, and Hemanshu Prabhakar 



x Table of Contents

 30 Postoperative nausea and vomiting 335
Kiran Jangra and Vinod K Grover 

 31 Postoperative respiratory complications 345
Zulfiqar Ali, Yasir N. Shah, and Hemanshu Prabhakar 

 32 Postoperative blindness 355
Kiran Jangra and Vinod K Grover 

Part IX BaSICS OF NEUrOraDIOLOGY 365

 33 Understanding neuroradiology 367
S. Leve Joseph Devarajan 

Part X BaSICS OF NEUrOINtENSIVE CarE 383

 34 Basic principles of neurointensive care 385
Swagata Tripathy 

Part XI SPECIaL CONSIDEratIONS 393

 35 Pregnancy 395
Vasudha Singhal 

 36 Pediatrics 403
Farzana Afroze, Helena Oechsner, and Melissa Ehlers 

 37 Geriatrics 421
M. V. S. Satya Prakash 

 38 Traumatic brain injury 429
Shobha Purohit and Radhika Dua 

 39 Myasthenia gravis 441
Prasanna U. Bidkar and Narmadha Lakshmi K. 

 40 Guillain–Barré syndrome 449
Prasanna U. Bidkar 

 41 Status epilepticus 457
Sally H. Vitali 

 42 Stroke 465
Shaheen Shaikh 

 43 Cerebral venous sinus thrombosis 471
Marc-Alain Babi and Michael L. James 

 44 Brain stem death 481
John Andrzejowski and Andrew Davidson 

appendix: Scales and scores 487
Sujoy Banik

Index 491



xi

Foreword

It is a pleasure to contribute the foreword to 
Manual of Neuroanesthesia: The Essentials, an 
excellent book, brilliantly conceived and edited 
for rapid reference by the “occasional neuroanes-
thetist.” Most of the currently available books on 
neuroanesthesia have been written primarily for 
“dedicated neuroanesthetists”; they can be quite 
overwhelming for residents, trainees, or private 
practitioners in general anesthesia practice, who 
have not been formally trained in neuroanesthe-
sia but often need to manage patients with primary 
or concomitant neurosurgical/neurological disor-
ders. This book addresses this gap. It has concise 
yet comprehensive “hands-on” information about 

the anesthetic management of these patients; Parts 
VII and XI are highly recommended. Additional 
chapters on basic principles of neuroanesthesia, 
neuroradiology, neurology, and critical care skill-
fully supplement this practical information and 
also make it a useful resource book for novice neu-
roanesthetists. Contributors to this book span the 
globe and are experts in their areas of clinical cov-
erage. The language is simple and lucid; the chap-
ters are short and easy to read. This book certainly 
occupies a niche among books on neuroanesthesia.

Monica S. Tandon 
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Preface

Manual of Neuroanesthesia: The Essentials covers 
all important aspects of neuroanesthesia and pro-
vides an overview of the subject. 

This book is mainly targeted to “occasional neu-
roanesthesiologists,” anesthesiologists who have 
not received any formal training in “neuroanesthe-
sia” but occasionally provide anesthesia for patients 
related to various disciplines in neurosciences. 
This book gives basic details of neuroanesthesia 
and how management of different neurosurgical 
cases may differ. Simple issues such as neurologi-
cal examination of patients and understanding CT 
and MRI scans along with anesthetic management 
are discussed in simple language, which would 
make this book a ready reckoner.

This book will also be useful for any medical 
practitioner associated with neurosurgical and 
allied branches such as neurology and neuroradiol-
ogy. It will provide a quick and easy guide to under-
standing neuroanesthesia. It also provides insight 
into all possible aspects of anesthetic management 

of neurosurgical and commonly encountered neu-
rological patients. It includes chapters related to 
allied specialities such as critical care, neurology, 
and neuroradiology.

The authors have done an excellent job writing 
chapters in the simplest manner for the targeted 
audience. In view of keeping the interest of read-
ers, the authors have provided information on the 
discussed topic in the form of figures, elaborate 
tables, and boxes. We hope that this will engage 
them and help them to form their own differential 
diagnosis and plan a suitable anesthetic protocol 
for each situation. We also hope that patients will 
benefit from our readers’ knowledge gained from 
this book. The editors are grateful to all the con-
tributors who have made this work possible in a 
wonderful way.

Indu Kapoor 
Charu Mahajan 

Hemanshu Prabhakar 
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