INtensive Care

Nursing

A framework for practice

Philip Woodrow

‘This is an excellent introduction for qualified nurses who are interested in
intensive care nursing.’
Brian Belle-Fortune, Nursing Times

‘I would certainly recommend the inclusion of this book on the reading list
for registered nurses on intensive care courses and as a useful addition to
the bookshelves in intensive care units.’

Annie Chellel, Nursing Standard

Also available as a printed book
see title verso for ISBN details




Intensive Care Nursing

Intensive care is one of the most rapidly developing areas of Healthcare. This
introductory textbook is written specifically for qualified nurses who are working in
intensive care units and also for those undertaking post-registration courses in the
speciality. Intensive Care Nursing is structured in four parts. ‘Fundamental Aspects’
explores patient-focused issues of bedside nursing; ‘Monitoring’ describes the technical
knowledge necessary to care safely for ICU patients; ‘Pathophysiology and Treatments’
illustrates the more common and specialised disease processes and treatments
encountered; ‘Developing Practice’ looks at how nurses can use their knowledge and
skills to develop their own and others’ practice. This accessible text is:

m Comprehensive: it covers all the key aspects of intensive care nursing.

m User-friendly: it includes fundamental knowledge sections, introductions, chapter
summaries, a glossary of key terms, extensive and up-to-date references and a
comprehensive index.

m Clearly written: by an experienced university lecturer with a strong clinical background
of working in intensive care nursing. He has also published widely in the nursing
press.

m Practically-based: end-of-chapter clinical scenarios provide stimulating discussion and
revision topics.

Intensive Care Nursing will be welcomed by ICU nurses throughout the world.

Philip Woodrow, MA, RGN, Dip.N., Grad. Cert. Ed., is a Senior Lecturer at
Middlesex University, where he is responsible for ENB 100 courses in intensive care
nursing.

Jane Roe is a Lecturer-Practitioner at St George’s Hospital Medical School and
Kingston University, St George’s Hospital Intensive Therapy Unit.



What the reviewers said:

‘An informed, well written and clinically focused text that
has ably drawn together the central themes of intensive
care course curricula and will therefore be around for
many years.... Revision activities and clinical scenarios
should encourage students to learn as they engage in
analysing and reflecting on their everyday practice
experiences. More experienced nurses will also find it a
valuable reference source as a means of refreshing their

ideas or in developing practice.’
John Albarran, Faculty of Health and Social Care,
University of the West of England

‘An excellent book which will be useful to nurses working
in ICUs in many countries. The writers have managed to
integrate theory with practice to produce an easy-to-read
practical text which will be useful to both beginning and

experienced ICU nurses.’
Kathy Daffurn, Associate Professor and Co-Director
Division of Critical Care, Liverpool Health Service,
Liverpool, Australia

‘Incredibly  comprehensive...this text should meet
Woodrow’s goal of contributing to the “further growth of
intensive care nursing”. It should find a place on the
shelves of intensive care units, as well as in Higher
Education institutions providing critical care courses. It
will also be a welcome source of reference for nurses
caring for critically ill patients outside of the intensive care
unit.

Woodrow provides a balance between pathophysiology
oriented aspects of nursing practice and the relationship
between patient/family and nurses that is the very essence
of intensive care nursing. The text is helpfully punctuated
with activities for the reader, whilst the extensive



references also enable the reader to pursue specific aspects
in greater depth.’
Ruth Endacott, Adviser and Researcher in Critical Care

‘A book geared for practical use, it will be helpful to many
intensive care nurses, especially those new to the
discipline.’

Pat Ashworth, Editor, Intensive and Critical Care Nursing



Intensive care nursing

A framework for practice

m Philip Woodrow

Clinical Scenarios by Jane Roe

OLLE

Q (]
(=4 es!
B s
%, il

™ .
% Franc®

LONDON AND NEW YORK



To the States or any one of them, or any city of the States, Resist much, obey little,
Once unquestioning obedience, once fully enslaved, Once fully enslaved, no nation,
state, city, of this earth, ever afterwards resumes its liberty.

Walt Whitman

Fashion, even in medicine.

Voltaire

First published 2000 by Routledge 11 New Fetter Lane, London EC4P 4EE

Simultaneously published in the USA and Canada by Routledge 29 West 35th Street, New York,
NY 10001

Routledge is an imprint of the Taylor & Francis Group
This edition published in the Taylor & Francis e-Library, 2004.

Main text © 2000 Philip Woodrow
Clinical scenarios © 2000 Jane Roe
Chapter 13 © 2000 Fidelma Murphy

All rights reserved. No part of this book may be reprinted or reproduced or utilised in any form or
by any electronic, mechanical, or other means, now known or hereafter invented, including
photocopying and recording, or in any information storage or retrieval system, without permission
in writing from the publishers.

British Library Cataloguing in Publication Data A catalogue record for this book is available from
the British Library

Library of Congress Cataloging in Publication Data Woodrow, Philip, 1957— Intensive care
nursing: a framework for practice/Philip Woodrow; clinical scenarios by Jane Roe. Includes
bibliographical references and index. 1. Intensive care nursing. I. Roe, Jane. Il. Title. [DNLM: 1.
Critical Iliness—Nursing. 2. Intensive Care—methods. WY 154 W893i 2000] RT120.15W66
2000 610.73'61-dc21 DNLM/DLC 99-33382

ISBN 0-203-44573-2 Master e-book ISBN

ISBN 0-203-75397-6 (Adobe e-Reader Format)
ISBN 0-415-18456-8 (Print Edition)



Contents

List of illustrations ix
Preface Xiv
Acknowledgements XVi
List of abbreviations Xvii
Part | m Fundamental aspects of ICU nursing !
1 Nursing perspectives 2
2 Humanism 8
3 Sensory imbalance 14
4 Artificial ventilation 26
5 Airway management 37
6 Sedation 49
7 Pain management 61
8 Pyrexia and temperature control 72
9 Nutrition 79
10 Mouthcare 87
11 Eyecare 97
12 Skincare 103
13 Paediatric admissions to adult ICUs 112



14
15
16

Older adults in ICU
Infection control

Ethics

Part Il m Monitoring

17
18
19
20
21
22

Part 111

23
24
25
26
27
28
29
30
31
32
33
34
35
36

Respiratory monitoring

Gas carriage

Acid-base balance and arterial blood gases
Haemodynamic monitoring

ECGs and dysrhythmias

Neurological monitoring and intracranial hypertension

m Pathophysiology and treatments

Cellular pathology

Acute myocardial infarction

Shock

Multiorgan dysfunction syndrome

Acute respiratory distress syndrome (ARDS)
Nitric oxide

Alternative ventilatory modes

Cardiac surgery

Disseminated intravascular coagulation (DIC)
Acute renal failure

Fluids

Inotropes

Haemofiltration

Gastrointestinal bleeds

121
127
137

145

146
154
165
177
192
216

232

234
243
254
263
267
275
282
290
305
312
322
334
344
355



37
38
39
40
41
42
43
44

Part IV

45
46
47
48
49
50

Pancreatitis

Neurological pathologies
Hepatic failure

Immunity

Ecstasy overdoses

Obstetric emergencies in ICU
Transplants

Hepatic transplants

m Developing practice

Professionalism

Stress management
Complementary therapies
Managing change
Managing the ICU

Cost of intensive care

Answers to Clinical Scenarios
Glossary
References

Index

363
369
376
384
393
399
407
416

422

424
431
439
447
456
463

468
469
474
519



Illustrations

Figures
4.1  Continuous positive airway pressure (CPAP) valve 30
5.1  Main anatomy of the nasal cavity 38
5.2  Placement of an endotracheal tube (ETT) 39
5.3  High and low pressure cuffs on endotracheal tubes 41
7.1  Examples of referred pain 63
7.2 Bourbonnais (1981) pain assessment tool 66
10.1 The main anatomy or the oral (buccal) cavity showing salivary 89
glands
11.1 The external structure of the eye 100
17.1 Normal (self-ventilating) bream waveform 149
18.1 Oxygen dissociation curve 158
18.2 Carbon dioxide dissociation curve 161
19.1 Origin of acid-base imbalance 166

20.1 Intra-arterial pressure trace 180



20.2
20.3

20.4

21.1
21.2
21.3
21.4
215
21.6
21.7
21.8
21.9
21.10
21.11
21.12
21.13
21.14
21.15
21.16

21.17

Central venous cannulae
Pulmonary artery (flotation) catheter

Pressure traces seen as a pulmonary artery catheter passes
from the vena cava to the pulmonary artery

Normal sinus rhythm

Electrode placement: (a) Limb leads (b) Chest leads
Action potential of a single cardiac muscle fibre
Sinus arrhythmia

Supraventricular tachycardia

Atrial ectopics

Atrial fibrillation

Atrial flutter

Wolff-Parkinson-White syndrome
Nodal/junctional rhythm

First degree block

Second degree block (type 1)

Second degree block (type 2)

Third degree block

Bundle branch block

Multifocal ventricular ectopics

Bigeminy and trigeminy ectopics

182
184

194

195
196
198
199
201
202
203
204
204
205
206
207
207
207
208
209
210



21.18 Ventricular tachycardia 211

21.19 Torsades de pointes 212
21.20 Ventricular fibrillation 212
22.1 Intracranial pressure/volume curve 217

22.2 Intracranial hypertension and tissue injury: a vicious circle 218

22.3 Cross-section of the cranium showing the Foramen of Monro 223

22.4 Normal intracranial pressure waveform 224
23.1 Main components of a typical human cell 235
24.1 Coronary arteries, with inferior myocardial infarction 245
28.1 Production of nitric oxide by endothelium 277

30.1 The catheter of an intra-aortic balloon pump (IABP) (deflated 294
and inflated)

30.2 Arterial pressure trace showing augmented pressure from use 295

of an IABP
30.3 Ventricular assist device (VAD) 396
33.1 Perfusion gradients 326

36.1 A Sengstaken tube 357



Tables

3.1 Stages of sleep 20
6.1 The Ramsay sedation scale 53
6.2 The Cohen and Kelly sedation scale 54
6.3 The Newcastle sedation scale 54
6.4 The Addenbrookes sedation scale 55
6.5 The New-Sheffield sedation scale 56
6.6 The Bloomsbury sedation scale 56
7.1 Some misconceptions about pain in children 65
9.1 The Schofield Equation 80
9.2 A normal anthropometrie chart 84
10.1 The Jenkins oral assessment tool 91

12.1 UK consensus classification of pressure sore severity (‘Stirling 106

scale’)
13.1 Normal parameters for a child at rest 113
13.2 Body weight daily maintenance formula 116
18.1 Partial pressures of gases 156
18.2 Factors causing shifts in the oxygen dissociation curve 158

20.1 Normal intracardiac pressures 185



21.1
32.1
331
35.1

43.1
43.2
43.3

Reading the ECG
The functions of the kidney
Summary of intravenous infusion fluids

Commonly used terms for continuous renal replacement
therapies (CRRT)

Code of Practice for Brainstem Death diagnosis: preconditions
Brainstem death tests

Common reasons for next-of-kin refusing consent for organ
donation

196
312
325
344

408
409

411



Preface

This book is for intensive care nurses. Intensive care nursing is a diverse speciality, and a
text covering its every possible aspect would neither be affordable nor manageable to
most clinical staff. This text, therefore, is necessarily selective, and will probably be most
useful about 6 to 12 months into intensive care nursing careers. It assumes that readers
are already qualified nurses, with experience of caring for ventilated patients, who wish
to develop their knowledge and practice further. Discussion of clinical issues is therefore
followed by implications for practice.

Knowledge develops and changes; controversy can, and should, surround most issues.
Some controversies are identified, others are not. But every aspect of knowledge and
practice should be actively questioned and constantly reassessed. If this book encourages
further debate among practising nurses it will have achieved its main purpose.

Since a novice (Benner 1984) has little knowledge or experience, ‘basic’ nursing texts
tend to explain almost everything. This book is for competent and advanced practitioners,
however, whose knowledge and experience will vary. To help readers, ‘fundamental
knowledge’ is listed at the start of many chapters, so that readers can pursue anything
they are unsure about. Much ‘fundamental knowledge’ is related anatomy and
physiology, and it would be a disservice to readers to displace other material for
superficial summaries when there are many excellent anatomy and physiology texts
available.

Any book is necessarily a pragmatic balance between the author’s priorities and
interests; this book represents mine. Part | concentrates on values and some of the “basic’
aspects of care that can be lost in the dehumanised technological ICU environment. Part
Il reviews various means of monitoring, including application to relevant problems (e.g.
intracranial hypertension). The more common pathologies seen in ICUs are included in
Part 111 as nurses need an understanding of pathophysiologies and treatments. Many more
topics could be covered (some were removed during writing), but this is not
fundamentally a book about pathophysiology and the cost of comprehensiveness would
be the book remaining largely unused and unread. Finally, Part IV explores aspects of
career development.

Any stage of professional development is a beginning rather than an end; to help
readers develop further, each chapter concludes with “further reading’, which is generally
restricted to recent and easily accessible books and articles. Full publication details are
given in the References, pp. 539-67. A few classic key texts are also included in the



further reading sections and, where the original year of publication provides a historical
context for material, 1 have included this with the year of the edition consulted (for
example, Nightingale 1980 [1859]). The large numbers of specialist, general nursing and
other medical journals means that new material is frequently appearing and readers
should pursue current material through their libraries.

The clinical scenarios by Jane Roe provide an opportunity for nurses to apply the
knowledge acquired in each chapter to a clinical situation.

I have tried to adopt Eliot’s ‘the word precise, but not pedantic’. The glossary explains
technical terms that are likely to cause problems and the first occurrence of these have
been highlighted in the text. Few laws of physics or medical formulae are included unless
frequently used in clinical nursing practice. Many chapters identify issues surrounding
families; this implicitly includes friends and all other significant visitors. A few chapters
include references to statute and civil law; these are usually English and Welsh law, and
so readers in Scotland, Northern Ireland and outside the United Kingdom should check
applicability to local legal systems. | have tried to minimise errors, but some are almost
inevitable in a text of this size; like any other source, this text should be read critically.

Although intensive care nursing is younger than most healthcare specialities, it already
possesses a wealth of nursing knowledge and experience. | hope this book contributes to
further growth of intensive care nursing, and enables readers to develop their own
specialist practice.
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phosphodiesterase inhibitors
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percutaneous endoscopie gastrostomy
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SA sinoatrial (node)

SBC standardised bicarbonate
SEE standardised base excess
SCUF slow continuous ultrafiltration removal of ultrafiltrate,

usually using a small-pore filter, so minimising solute
removal; used only for removing/reducing fluid overload

SD plasma solvent detergent plasma
SDD selective digestive decontamination
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SIRS systemic inflammatory response syndrome; (formerly
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TPN total parenteral nutrition
TTP thrombotic thrombocytopenia purpura
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VRE vancomycin resistant enterococci

VWF von Willebrand’s Factor



Part |
Fundamental aspects of ICU
nursing

Part I explores issues that are fundamental to ICU nursing and can be read sequentially or
used as a resource for later chapters.

It develops issues that may have been introduced during pre-registration courses, but
which can too easily be lost in the technical demands of intensive care. The first chapter
therefore explores the values underlying intensive care nursing; the second chapter
develops these through outlining two influential moments in psychology. The third
chapter examines issues about the environment in which intensive care patients are
nursed. Intensive care units (ICUs) developed primarily from respiratory units, and so
Chapters 4 and 5 discuss respiratory management while Chapter 6 reviews sedation. The
human needs and problems of nursing rituals are explored in the chapters on pain
management, pyrexia, nutrition, mouthcare, eyecare and skincare. The next two chapters
then explore the extremes of age: paediatrics and older adults. Most ICU patients are
immuno-compromised, and infection control is discussed in Chapter 15. The final chapter
of this section applies ethical principles and theories to ICU nursing practice.



Chapter 1
Nursing perspectives

Introduction

This book explores issues for intensive care nursing practice, and this first section
establishes its core fundamental aspects. Nurses’ salaries have always formed a major
part of healthcare budgets: Endacott (1996) estimates that nursing accounts for three-
quarters of ICU costs. Thus it is important for ICU nurses to clarify their roles in, and
value to, healthcare in order to be able to ‘articulate the importance of their role in caring
for patients and their relatives’ (Wilkinson 1992:196). To help readers to do this, this first
chapter explores what nursing means in the context of intensive care and the following
chapter outlines two schools of psychology (behaviourism and humanism) that have
influenced healthcare and society.

The Department of Health publication A Strategy for Nursing (DoH 1989) identified
four possible roles for nurses:

1 as surrogate parent

2 as technician

3 as contracted clinician
4 as advocate

Previously, Ashworth (1985) had identified similar role conflicts within ICUs:

1 the technician

2 the doctors’ assistant

3 the carer for patients while others deal with technical treatment and maintenance
4 the “prickly’ professional

Both these documents raise issues of values and beliefs. Acknowledging and
continuously re-evaluating our individual values and beliefs is part of human growth, so
that examining nursing’s values and beliefs within the context of our own area of practice
is part of our professional growth. This is something that each nurse can usefully explore
and there are a number of published exercises available in this respect (e.g. Manley
1994), but essentially it means working out a nursing philosophy for oneself. What is
meant by this is not some esoteric message hung neatly on a wall and seldom read or
practised—such as ‘man is a bio-psycho-social being’—but, rather, simple values which
may be more meaningful—such as ‘remember our patients are human’.

This question of values is well illustrated by the semantic dilemma of whether to call
the speciality ‘Intensive Therapy’ (ITU) or ‘Intensive Care’ (ICU)—in practice, the terms
are often interchangeable, and many ICU staff value cure rather than care (Steel &
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